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PREFACE TO THE SECOND EDITION

Since the first edition of this book was published nine
years ago there has been a tendency towards greater uni-
formity of opinion on the tonsils, and the operations for
their removal have been improved and more or less stand-
ardized. Several new operations have appeared, notably
the Capsule Splitting Operation and those based on this
principle so well enunciated by Makuen in 1915. Time has
given us material for a sounder judgment on the relations
of tin 1 tonsils to focal infections. Radiation as a means of
producing atrophy of the lymphoid tissues has appeared
and is even yet on trial. This edition of The Tonsils re-
flects all of these changes. Much that is new has been
added to the sections on operations, their sequelae and
complications. The newer operations, as the old, are de-
scribed at length, and the technic of local anesthesia has
received special attention. The chapter on focal infections
has been practically rewritten. The section on the x-ray
and radium treatment of tonsillar hypertrophy is, of
course, new. A number of plates illustrative of operative
technic have been added.

Harry A. Barnes.
Boston, March 3, 1923.



PREFACE TO FIRST EDITION

During tlie past few years the tonsils have held such a
prominent place in the periodical medical press, as seem-
ingly to make unnecessary a hook devoted to them. Yet
this mass of literature is not entirely satisfactory, both on
account of its bulk and because of the wide divergence of
opinion on certain phases of the subject. This book lays
no claim to having settled any of the mooted questions.
It is an attempt to put into concise form the facts concern-
ing the lymphoid tissues of the throat, and to make these
facts the basis of any theories advanced. The more
strictly scientific parts have been written with a view to
emphasizing their practical application to clinical work.
I hope they have lost nothing of their scientific value on
that account.

The illustrations in the book are all original. Many of
the histological plates are from photo-micrographs; others
are from drawings by Miss Etta R. Piotti, and are faith-
ful representations of typical microscopic fields. The
drawings illustrating operative technic are by Miss D. P.
Blair, and are the result of personal observation in the
operating room. I have to thank both Miss Piotti and
Miss Blair for their excellent work. My thanks are also
due Dr. J. L. Goodale for suggesting my name to the pub-
lishers, as one likely to have the material for a book on the
tonsils; Dr. Charles S. Minot and Dr. John Warren of the
Harvard Medical School for embryological material; and
Dr. A. Coolidge, Jr., Chief of the Laryngological Staff,
Massachusetts General Hospital, for kindly reading parts
of the book in manuscript.

Harry A. Barnes.
Boston, July, 1914.
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THE TONSILS
CHAPTER I

THE GENERAL NATURE OF LYMPHOID TISSUE

Before describing tlie anatomy of the tonsil in detail, it
will be well to explain briefly the general character of
lymphoid tissue, of which it is composed. Lymphoid tissue
in its simplest form may be defined as a reticular connec-
tive tissue with a greater or less number of lymphocytes in
its mesh. The lymphocytes cannot be distinguished from
those of the blood. They may be scattered diffusely in the
reticulum or they may be closely packed within a circum-
scribed area, and we have accordingly diffuse lymphoid
tissue and circumscribed lymphoid tissue. As there is no
sharp distinction between the two, I shall in the following-
pages apply the term diffuse lymphoid tissue to both indis-
criminately, meaning by that, lymphoid tissue with an
indefinitely disposed reticulum, in contradistinction to the
lymphoid follicle, in which the reticulum assumes a definite
form.

Lymphoid tissue is widely distributed in the body. It
is found in the lymphatic glands, in the Malpighian cor-
puscles of the spleen, and in the mucous membranes of the
alimentary and respiratory tracts, where it occurs both in
the widely diffuse form and in the form of nodules, the
most prominent of which are the solitary follicles and
Beyer’s patches of the intestinal mucosa, and the tonsillar
ring of the fauces and pharynx. The mucosa of the vermi-
form appendix contains a large number of lymphoid
follicles.

If a slide containing a cross section of one of the lym-
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plioid nodules of the pharynx, stained with eosine and
methylene blue, is held to the light, it shows an almost uni-
formly stained light blue surface. In close relation to the
epithelium, and at more or less regular intervals, are round

Fig. 1.—Section of the faucial tonsil. Two follicles are seen in the diffuse
lymphoid tissue on either side of the crypt.

or oval areas just large enough to be seen without the aid
of a glass, which are differentiated from the surrounding
tissue. Each shows a circle of deep blue which is usually
considerably thickened on the side nearest the epithelium,
giving a seal ring effect, while within the circle is a center
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of a pale rose color. These are the lymphoid follicles.
Examined under the low power of the microscope, the
general surface shows a tine and indefinitely arranged
reticulum, packed with lymphocytes and partially obscured
by them. Other cells are jiresent but are comparatively

Fig. 2.—Section of lymphoid tissue of the tonsil. High power. The
darkly shaded oval ring of lymphocytes with the lighter center (the germinal
center) occupying the greater part of the section is the follicle, around which
is the diffuse lymphoid tissue. A, fibrous trabecula; B, plasma cells near the
trabecula; C, lymphoblasts with mitotic figures of the nuclei; D, endothelial
cells of the reticulum; E, polynuclear leucocyte; F, plasma cells near the
epithelium; G, epithelium of the crypt in the usual fragmented state of this
tissue during childhood.

inconspicuous. The blue ring at the periphery of the
follicle shows a reticulum arranged in definite concentric
circles round the pale center; its mesh is even more
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crowded with lymphocytes than the adjacent diffuse tissue.
The center shows an extremely delicate and indefinite retic-
ulum with a loose aggregation of cells which take the
nuclear stain but faintly or are acidophylic in character.
Examined under the high power the cells of the center
appear at first glance to be of many different kinds. On
closer examination, however, it will lie seen that there are
but two types of cells. The more numerous are cells larger
than the lymphocyte, with faintly stained nucleus and in-
definite cell outline. The nuclei often show mitotic figures.
These cells are the lymphoblasts or “mother cells.” Be-
tween them and the lymphocyte many intermediate forms
are found in the centers, the lymphocytes becoming more
predominant as the periphery is approached. The second
type of cell in the centers has an acidophylic protoplasm
and a large, pale, vesicular nucleus. This is the endothelial
cell of the reticulum. It is very phagocytic and often shows
nuclear fragments in its protoplasm. Both the lympho-
blasts and the endothelial cells are found in the diffuse tis-
sue outside of the follicles, but their numbers are com-
paratively small and they are masked by the large numbers
of lymphocytes. Polymorphonuclear leucocytes are pres-
ent in small numbers in the diffuse tissue, their proportion
increasing somewhat near the epithelial surface. Plasma
cells 1 are found in considerable numbers immediately be-
low the cryptic epithelium, in the vicinity of the fibrous
framework of the node and around the blood vessels.

In the mucous membranes the lymphoid tissue is devel-
oped in the fibrous layer (the tunica propria). It may be
diffuse, in which case it is microscopic in character; or a
single follicle may appear, usually embedded in a small
amount of diffuse tissue (the solitary follicles of the intes-
tinal mucosa). Several closely related follicles with diffuse

1 These cells are modified lymphocytes with excentric nucleus and an increase in
cytoplasm, which is basophylic in character. They may be multinuclear. They are
characteristic of chronic inflammatory lesions.
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tissue between them, form a patch of considerable size,
(Peyer’s patches). The area of such a patch is limited
only by the number of associated follicles; but as the fol-
licles are not superimposed but simply lie side by side, it
will be seen that the thickness of a nodule in a simple
mucosa is limited to the thickness of a single follicle plus a
slight amount of diffuse tissue. Whenever, therefore,
lymphoid nodules of any considerable bulk are developed
in the mucous membranes within a small area, the mucosa
will be found to be folded or invaginated in the form of pits
or crypts, thus creating a large surface of mucosa within a
contracted space, much as the radiating surface of a heat-
ing apparatus is increased many times by the use of pipes
in the place of a single large chamber. In this way large
masses of lymphoid tissue are developed in the mucous
membranes within small areas. Their size depends on the
number and size of the folds or crypts of the mucosa. Their
unit is the crypt, surrounded by a shallow layer of lymphoid
tissue developed in the more superficial layers of the
propria, which in turn is enveloped by the deeper fibers of
the propria. The small nodules on the posterior pharyn-
geal wall usually consist of a single unit and the crypt is
very small and shallow. The larger of these, however, may
be composed of several units. The faucial tonsil is the
result of the fusing of many units and the crypts are very
extensive and complicated. The lingual and pharyngeal
tonsils result from a combination of folding and pitting.
In the former the folding is not deep; in the latter it is very
extensive.
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CHAPTER II

THE DEVELOPMENT OP THE TONSIL
The tonsil is developed in a primary tonsillar fossa, the

sinus tonsillaris (His), which is formed by the dorsal
elongation of the second pharyngeal poncli, and becomes
sharply marked at the beginning of the third month of fetal
life by the development of the palatal arches. At this time
the sinns is narrowed by a small elevation, the tonsillar
tubercle (Hammar), 1 which lies posterior to the anterior
arch. The tubercle soon flattens and becomes undermined
posteriorly, so as to form a thin fold, the plica triangularis
(Iiis), which extends backward from the faucial surface of
the anterior arch without line of demarcation between the
two, and converts the sinus into a pocket of which it forms
an incomplete inner wall. The plica is attached above to
the superior part of the posterior arch, anteriorly to the
anterior arch, and below to the pharyngeal wall just above
the base of the tongue. Between the free posterior border
of the plica and the posterior arch is a narrow opening
which connects the sinus with the faucial cavity. The sinus
is in shape a right angle triangle, owing to the fact that the
posterior arch extends nearly horizontally backward. It
retains this shape until some time after birth, when the
posterior arch is gradually drawn into a nearly vertical
position by the forward growth of the tongue. As late as
the end of the second year it may still have a decided back-
ward inclination. 2

About the middle of the third month another fold ap-
pears, the intratonsillar fold (Hammar), which springs
from the outer wall of the sinus and extends from about

'Hamniar, J. A.: Studien ikber die Entwicklung des Vorderdarms, etc., Arch. f. mikr.
Anat., 1903, lxi.

2Mosher, H. P.: The Tonsil at Birth, Laryngoscope, November, 1903.
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the middle of the plica upward and backward to the pos-
terior arch. It divides the sinus into two fossae, a superior
and an inferior, which become the points of development
of separate tonsillar lobes. Of these fossae the superior is
the larger and deeper. It is bounded on all sides sharply;
above and in front by the plica, which converts it into a
deep pocket, behind by the posterior arch, and below by the
intratonsillar fold. The inferior fossa is shallow and is
sharply marked only in front and below, where the plica
forms a pocket of varying extent. Elsewhere its lateral
wall merges insensibly with the lateral pharyngeal wall.
In the later months of fetal life the posterior border of
both fossae may become more sharply marked by the de-
velopment of another fold, the plica retrotonsillaris, which
extends forward from the anterior edge of the posterior
arch. It is continuous above and below with the plica tri-
angularis, so that the combined folds extend completely
round the sinus. This fold is inconstant.

The Development of the Crypts.—At the end of the
fourth month of fetal life there begin to be developed in the
floor and outer wall of each fossa solid epithelial sprouts
which grow outward into the surrounding fibrous tissue of
the mucosa. They differ in shape and size, some being
round or oval and without marked change in their contour
throughout their length. Others present branched pro-
tuberances of various length and size. These solid sprouts
do not all appear at once, but, according to Stohr, 3 are de-
veloped from time to time, not only during fetal life but
throughout the first year of infancy. I have found them in
the tonsils of infants up to the eleventh month. Soon after
their appearance they become hollow through the degenera-
tion of their central cells, which form loose horny plugs
and are gradually expelled into the faucial cavity. The
result is a series of blind epithelial pits, which at first are

3 Stohr, P.: Die Entwicklung des adenoiden Gewebes, usw., Festschr. z. funfzigyahr-
igen Doktar jubilaum von Nageli und Kolliker, 1891. (Author’s abstract in Anat. Anz.,
1891-1892, iv.
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Fig. 3.—Faucial tonsil, human embryo of seven months, showing the crypts
in different stages of development. The plica triangularis is in the lower
left quadrant.

Fig. 4. Faucial tonsil, human embryo of seven months, showing the formation
of a branching crypt.

quite open, retaining the contour of the original solid buds.
A\ ith the development of the lymphoid tissue around them
their walls become compressed, so that they assume more
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and more the aspect of epithelial slits as we find them in
the mature tonsil.

The Lymphoid Tissue.—Around these epithelial out-
growths lymphoid tissue is developed in the more super-
ficial fibers of the tunica propria of the mucosa. It is at
first of the diffuse variety, and, according to Stohr, remains
so until about the fourth month of infancy. Hammar, how-
ever, found secondary nodules (follicles), in the later
months of fetal life (embryo of 245 mm.), and Griinwald4

reports finding them in embryos of seven and eight months.
I found none in the tonsils of three fetuses of seven, seven
and eight months respectively which were sectioned seri-
ally; and in five infant tonsils of six, seven, nine, ten and
eleven months, follicles were plainly marked only in the last
three. In the first two only faint suggestions of follicles
could be seen.

The Root of the Tonsil.—That part of the surface of the
outer wall of the sinus which is concerned in the develop-
ment of the epithelial buds constitutes the root or point of
attachment of the tonsil to the pharyngeal wall. It varies
in extent, and this variation has an important bearing on
the character of the fully developed tonsil and also on the
depth of the fossse which surround it. This will be dis-
cussed in the section on anatomy and histology.

With the increase in the number of epithelial buds and in
the lymphoid tissue around them, the two tonsillar lobes
expand and eventually fuse at the line of the intratonsillar
fold, which disappears as such, leaving either a crescentic
epithelial cleft of varying depth between the two lobes, or
more often only a fibrous trabecula, which extends between
the lobes to the fibrous mucosa on the outer side of the
tonsil. The line of demarcation between the lobes is usually
plainly marked in the fully developed tonsil.

The Development of the Fossse.—The now united tonsil-
4Griinwald, L.: Ein Beitrag zur Entstehung und Bedeutung der Gaumenmandeln,

Anat. Anz., 1910, xxxvii.
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lar mass presses more and more closely upon the walls of
the sinus, which surround it much as the calyx surrounds
the growing bud. It finally bursts through the faucial
opening of the sinus; and the jhica, partly because it may
be pushed forward by the growing tonsil, and partly be-
cause of the forward growth of the tongue, may undergo a
greater or less reduction at its inferior insertion. If no
reduction takes place, the tonsil is suspended as by a sling
by the plica and a deep fossa exists between the two an-
teriorly and interiorly. Between this condition and one in
which only a slight fringe of plica remains anteriorly, all
gradations may be seen. In the latter condition the inferior
fossa is wanting and the inferior lobe of the tonsil lies
naked in the fauces, in close relation with the base of the
tongue and the lingual tonsil. The anterior fossa is shal-
low. If a plica retrotonsillaris is present there is a pos-
terior fossa between it and the tonsil, which is continuous
with the inferior fossa if one exist. The superior lobe of
the tonsil expands upward into the culdesac which forms
the superior angle of the sinus, the walls of which sur-
round it like a hood. Between the two an extensive fossa
remains which may be cpiite open or its epithelial surfaces
may be in apposition. This is the supratonsillar fossa. Its
size varies with the size of the original pocket and also with
the height on the outer wall of the sinus to which the root
of the tonsil extends. Its faucial opening is more or less
covered by the upper part of the plica, so that internally
it is continuous with the anterior fossa, and, if one exist,
with the posterior fossa. The ventral walls of the sinus
surrounding the tonsil have a small amount of lymphoid
tissue developed in them, sometimes with shallow cryptic
formation. This is especially true of the superior wall of
the supratonsillar fossa and of the plica anteriorly. This
lymphoid tissue is continuous at the tonsillar root with that
of the main bud, and must be considered as forming a part
of the same. At times the amount of lymphoid tissue de-
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voloped in the deeper layer of the plica is so great as to
form a thick wedge-shaped mass which is continuous with
the main bud of the tonsil at its base. Under these condi-
tions the plica has the appearance of being directly at-
tached to the tonsil and the anterior fossa is converted into
a deep vertical crypt. This is the so-called attached plica.
(Fetterolf.)

The Development of the Capsule.—The lymphoid tissue
of the tonsil is developed entirely within the more super-
ficial fibers of the tunica propria of the mucosa. The
deeper layers of the propria are pushed aside by this de-
velopment and condensation takes place in them, so that
they form a thin, compact membrane, the capsule, sur-
rounding the lymphoid mass on all sides not covered by
epithelium. It is directly continuous with the propria of
the surrounding mucosa. Between the capsule and the
surrounding muscular walls of the sinus there is a much
less compact layer of fibrous tissue, which is continuous
with the submucosa of the mucous membrane of the phar-
ynx. There is no sharp line of demarkation between it
and the capsule on the inner side and the very thin pharyn-
geal fascia on the outer side; but the loose disposition of
its fibers makes the normal tonsil freely movable in the
fossa, a condition which greatly facilitates tonsillectomy
and makes possible the so-called split capsule operation.
It is this tissue that should be left lining the fossa in all
cases, whatever the method of removal of the tonsils may
be. The fibrous trabeculae, which extend from the inner
side of the capsule into the lymphoid tissue, have the same
derivation as the capsule. Theoretically the individual
units of the tonsil, each composed of a crypt with its sur-
rounding lymphoid tissue, are separated from each other
laterally by the fibrous mucosa, and there are as many
trabeculae as there are crypts, the fibrous fingers on the
one side being dovetailed with those of epithelium on the
other. The majority of these trabeculae are, however, com-
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pletely infiltrated with lymphocytes, their fibers making up
the fine reticulum of the diffuse lymphoid tissue. A few
remain well marked, two or three being the usual number
seen in a longitudinal section.

Histogenesis of the Tonsil.—The origin of the lympho-
cytes of the tonsil as well as of other lymphoid organs, is
a question upon which observers are not agreed. They are,
however, probably of mesodermal origin (Stohr, 1 laminar,
Ivollman, Griinwald); but whether they migrate from the
blood vessels into the connective tissue (Stohr), or are
derived from the fixed cells of the mesoderm (Hainmar),
is not known. Retterer’s5 theory that they are derived
from metaplasia of the epithelial cells of the tonsillar buds,
seems untenable. It owes its conception to the supposed
epithelial origin of the small cells of the thymus, and to the
well known changes which take place in the cryptic epi-
thelium of the tonsil. Neither the origin nor the character
of the small thymus cells have, however, as yet been defi-
nitely determined; and the lymphoid tissue of the tonsil
often becomes well developed, even with follicle formation
with germinal centers, before any marked degeneration of
the epithelium takes place.

5 Histogenese du Tissu Reticule aux depens de l’Epithelium, Anat. Anz., Bd. 13, 1897.

Explanation to Fig. 5.
Diagrams Illustrating the Development of the Tonsil.

(See opposite page.)
The left-hand figure in each row represents the sinus tonsillaris at the

fourth month of foetal life before the appearance of tonsillar tissue. The
succeeding figures show the gradual development of the tonsil and explain the
relationship which it assumes to the surrounding tissues. The upper four
figures are in cross-section and show the development of the tonsil with a free
plica. The middle row, also in cross-section, shows the development of the
attached plica. The lower row, in longitudinal section, shows the develop-
ment of the tonsil and the formation of the supratonsillar fossa.
A. Sinus tonsillaris.
B. Faucial epithelium.
C. Fibrous mucosa.
D. Muscle fibers of anterior pillar.
E. Posterior pillar.
F. Plica triangularis.
H. Superior constrictor of the

pharynx.

Iv. Epithelial bud—the aulage of
the crypt.

L. Fibrous trabecula springing from
M—the capsule.

N. Anterior fossa.
P. Posterior fossa.
B. Crypt in the plica.
S. Muscle fibers of the palate.
T. Supratonsillar fossa.
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Fig. 5.
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CHAPTER III

THE ANATOMY AND HISTOLOGY OF
THE TONSILS

The Anatomy and Histology of the Faucial Tonsil

The faucial tonsil is a globular mass of lymphoid tissue
lying, one on either side of the fauces, in a recess (the sinus
tonsillaris), which is formed by the palatal arches. It is
the largest of the lymphoid nodules of the respiratory and
alimentary tracts, and di ffers from other such nodules only
in its size, its compactness, and in the extent and complex-
ity of its crypts. It may be nearly spherical in shape,
though it is usually much greater in its longitudinal than
in its anteroposterior diameter, and is somewhat com-
pressed from within outward. It has an internal and ex-
ternal surface, an anterior and a posterior border, and a
superior and an inferior pole. It is originally developed
in two lobes, a lower and an upper, which become fused
shortly before birth. Their line of demarcation may often
be seen after the full development of the organ. It is at-
tached to the walls of the sinus by a root which includes
a variable portion of its outer surface and of its anterior
and posterior borders. This attached surface is covered
by a fibrous membrane, the capsule, which is continuous
with the fibrous mucosa of the surrounding mucous mem-
brane. From its inner surface there extends a series of
fibrous trabecula? which divide the tonsil into lobes. All
other surfaces of the tonsil are covered by epithelium. It
presents on its epithelial surface the openings of from ten
to twenty pits or crypts, which extend deeply into its sub-
stance practically as far as the capsule.

The Crypts may be single and without noticeable change
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in calibre throughout their length; or they may be exten-
sively branched and their calibre much greater below the
surface than their faucial openings would indicate. Their
walls are normally in aj)position; yet the accumulation of
cellular debris within them is so frequent that a mild degree

Fig. 6.—Tonsil of childhood. The relation of the capsule to the plica
triangularis. The plica is shown at the extreme left of the figure as a thin
band of tissue, to the right of which is the anterior fossa. The faucial
layers of the plica do not appear in the cut, as they were not removed during
the operation. The line of incision is seen near the tip of the plica, extend-
ing through its faucial layers to the capsule which bounds the upper and left
sides of figure. There is a slight amount of lymphoid tissue developed in the
plica.
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of the irregular pocketing that results cannot he considered
abnormal. The crypts extend in a general outward direc-
tion; those that empty into the supratonsillar fossa extend
downward and outward. These latter drain poorly both
on account of their direction and because of the closed con-
dition of the fossa. The same is also true of the crypts
that empty behind the plica triangularis.

The Sinus Tonsillaris, the walls of which surround the
tonsil on all but its inner side, is a triangular depression
bounded anteriorly by the anterior faucial pillar (palato-
glossus muscle), posteriorly by the posterior faucial pillar
(palato-pharyngeus muscle), superiorly by the tissues of
the soft palate, and externally by the superior constrictor
muscle of the pharynx. It is deep above, where it may end
at the apex formed by the junction of the pillars; or it may
extend considerably above this point into the tissues of the
soft palate, which form a dome-shaped matrix for the
superior pole of the tonsil, surrounding it like a hood. It
becomes progressively more shallow as the line of the in-
sertions of the pillars is approached, at which point, just
above the base of the tongue, it disappears altogether.

The Plicae.—The anterior and posterior boundaries of
the sinus may be augmented internally in varying degree,
and an inferior boundary established, by two folds of mu-
cous membrane, the plica triangularis and the plica retro-
tonsillaris, which extend from the internal border of the

. .

anterior and posterior pillars respectively. In their orig-

inal state, and before the bulk of the growing tonsil has
filled the sinus, they form an incomplete inner wall to the
sinus,—a sort of hymen with longitudinal perforation ex-
tending parallel to the posterior pillar. AVith the growth
of the epithelial buds and the deposition of lymphoid tissue
around them, the plicae assume a calyx-like relation to the
expanding mass of the tonsil. They are reduplicated folds
of mucosa with their fibrous layers in apposition. They,
therefore, are composed of four layers, disposed from
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within outward as follows: faucial epithelium, fibrous
mucosa, fibrous mucosa, sinus epithelium. A varying
amount of lymphoid tissue, sometimes with shallow cryptic

Fig. 7.—Tonsil of childhood. The development of the attached plica. Plica
shows at the left side of the figure with a moderate amount of lymphoid tissue
developed in it. Both the plica and the anterior fossa may still be recognized
as such. More pronounced development of lymphoid tissue in the plica makes
its recognition difficult, as it then appears to be a part of the main lobe of
the tonsil.

formation, is developed in the third of these layers. It may
form a thin, almost microscopic thickening, with sharp line
of demarcation between it and the lymphoid tissue of the
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main bud of the tonsil at its root. It often, however, forms
a wedge-shaped mass of tissue whose base is directly con-

tinuous at the tonsillar root with the lymphoid tissue of the
main mass. The result is an attached plica. (Fetterolf.)
(Fig. 7.)

The Plica Triangularis is constant, but varies much in
its extent. In its most developed form it is a right angle
triangular web of folded mucosa with its apex attached to
the uppermost part of the inner border of the posterior
pillar, its perpendicular attached to the inner border of
the anterior pillar, and its base inserted into the lateral
pharyngeal wall just above the base of the tongue, along a
curved line, corresponding with the line of attachment of
the tonsil interiorly. It covers from above downward a
progressively increasing area of the anterior internal sur-
face of the tonsil, encircling its lower pole like a sling.
With the forward growth of the tongue the inferior inser-
tion of the plica may undergo a greater or less reduction,
so that it may appear only as a very inconspicuous fringe
of mucosa extending slightly beyond the inner border o!
the anterior pillar over the anterior border of the tonsil.
Between these two extremes all gradations may be seen.

The Plica Retrotonsillaris is inconstant. When it ex-
ists it is continuous above with the apex of the plica trian-
gularis; and with the same structure below, when the in-
ferior insertion of that fold extends to the posterior pillar.
In the latter case the combined folds form a complete ring
round the internal border of the sinus.

The Root of the Tonsil.—The sinus tonsillaris is in the
beginning a deep culdesac, lined completely with faucial
mucosa. With the development of the crypts in the mucosa
of its deeper parts and the deposition of lymphoid tissue
around them, the epithelium is separated from its fibrous
mucosa and expands in all directions except externally, so
that the tonsillar mass which it covers, eventually not only
fills the sinus but bursts through its faucial opening into
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the faucial cavity. That portion of the walls of the sinus
concerned in this development constitutes the point of at-
tachment, or root of the tonsil. It varies in size, sometimes
being confined to the outer wall; often, however, extending
internally over the anterior and posterior walls, even to
their internal borders. The superior angle of the sinus
is never involved in the development of the main lobes of
the tonsil, though it usually has a thin layer of lymphoid
tissue developed in it which is continuous on all sides, ex-
cept internally, with the lymphoid tissue of the upper pole.
Between the epithelial surfaces of the tonsil and the sur-
faces of the sinus not covered by the root of the tonsil a
series of culdesacs remain. Their depth depends upon the
original depth of the sinus, the extent of the plica and the
size of the tonsillar root. The superior and anterior of
these are of great clinical importance.

The Superior or Supratonsillar Fossa lies between the su-
perior pole of the tonsil and the superior angle of the sinus.
It is constant. It may be a distinct space, triangular in
shape, with its faucial opening more or less completely
covered by the upper segment of the plica, which at this
point is sometimes called the plica supratonsillaris. When
the sinus extends high into the palate, the superior lobe
of the tonsil pushes its way into this superior cavity and
the supratonsillar fossa is reduced to a blind epithelial sac
with walls in apposition. It may be very extensive, often
admitting a probe as far as the plane of the external sur-
face of the tonsil. A variable amount of lymphoid tissue
is developed in its superior wall. (Fig. 8.)

The Anterior Fossa lies between the anterior-internal sur-
face of the tonsil and the anterior pillar and plica trian-
gularis. (Figs. 6 and 7.) Its surfaces are always in
apposition. Superiorly it is continuous with the more super-
ficial part of the supratonsillar fossa. In cases of extreme
development of the plica it is continued downward and
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backward round the inferior pole of the tonsil to the pos-
terior pillar.

A Posterior Fossa exists when a plica retrotonsillaris is
present, and is continuous above with the more superficial
part of the supratonsillar fossa. In cases where all the
plica) are present and in full development the combined

Fig. 8.—Tonsil of childhood. The relation of the capsule to the supra-
tonsillar fossa. (Upper part of figure.) No follicles are present in the
superior wall of the fossa, which is often much thickened by shallow cryptic
formation and the development of numerous follicles.

fossa) form a complete moat round the tonsil, comparatively
shallow everywhere except at the superior angle where the
supratonsillar fossa extends over the superior pole of the
tonsil to the plane of its outer surface.

The Capsule covers all surfaces of the tonsil not covered
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by epithelium. Theoretically it includes only that part of
the deeper layers of the fibrous mucosa of the sinus that
covers the attached surface of the main bud of the tonsil.
As the mucosa of the more internal surfaces of the sinus,
including the pliese, have lymphoid nodules developed in
them, often directly continuous at the root of the tonsil
with the lymphoid tissue of the main mass, it seems best
to consider the capsule as including the fibrous mucosa of
the entire sinus, even to the internal rim of the plicie. At
this point it is folded upon itself and becomes the fibrous
layer of the faucial mucosa.

It will be appreciated from the above description that
the tonsil lies in and not under the mucous membrane; that
it is in reality simply a complicated mucous membrane with
lymphoid nodules developed in the more superficial fibers
of its tunica propria. If this fact is kept in mind, the re-
lations of its various parts to each other and to the sur-
rounding tissues are easily understood.

Types of Tonsil.—Two distinct types of tonsil exist, the
pedunculated and the buried. The pedunculated tonsil is
nearly spherical in shape, is attached by a small base to
a shallow sinus and appears prominently in the fauces,
the walls of the sinus hiding little but its external surface.
Because of its extreme prominence it is usually called hy-
pertrophied, yet it may not be excessive in size, the average
being much smaller than in the buried type. The buried
tonsil has a broad base attached to a deep sinus. The cul-
desac at the superior angle is especially marked and the
superior lobe of the tonsil is firmly held in place and almost
completely hidden by its walls. The tonsil may not appear
internally beyond the plane of the pillars. This type of
tonsil may be very large without giving any indication of
it to the casual observer. It is only when it is pulled in-
ward with a tenaculum or is thrown inward by the muscles
of the palate during gagging, that its size may be appre-
ciated. The buried tonsil, however, often extends internally
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far beyond the pillars, showing as prominently in the fauces
as the pedunculated tonsil. The largest tonsils are of this
type.

The Blood Supply of the Tonsils.—The Arteries.—The
tonsil is an extremely vascular organ, receiving its blood
supply from the tonsillar and palatine branches of the fa-
cial, from the descending palatine branch of the internal
maxillary, from the dorsalis linguae of the lingual and from
the ascending pharyngeal. Its chief blood supply is from
the tonsillar and ascending palatine branches of the facial.
Usually two or three small twigs are given off from the
former and one from the latter, though the reverse ar-
rangement may be found. These branches pierce the su-
perior constrictor opposite the lower pole of the tonsil,
ascend for a variable distance on the external capsular
surface, and enter the tonsil in its lower half. They are
the most important arteries of the tonsil from the surgical
standpoint as they are the ones most often involved in post-
operative bleeding. The descending palatine sends a small
branch to the superior lobe which enters its-external sur-
face. The dorsalis linguae supplies the anterior pillar,
giving off branches which enter the tonsil along its anterior
border, usually in its lower half. Sometimes a branch in
the upper segment of the pillar bleeds freely. A branch
from the ascending pharyngeal enters the tonsil from the
posterior pillar usually in its lower part. The bleeding
from the arteries of the pillars is more easily seen and con-
trolled by hemostats and ligature than is the case with
those from the facial and ascending palatine which are deep
within the lower half of the sinus tonsillaris. I have never
seen the superior artery give rise to serious bleeding,
though many instances of it have been reported.

The Veins of the tonsil form a plexus lying in the walls
of the sinus. According to Fetterolf 1 the largest vessel of

1Fetterolf, G.: The Anatomy and Relations of the Tonsil, etc., Amer. Jour. Med.
Sci., July, 1912.
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tlie plexus runs down the outer edge of the palato-pharyn-
geus muscle and joins with veins from the epiglottis and
the base of the tongue, forming a large trunk which empties
into the pharyngeal plexus. A smaller vein runs down the
anterior sinus wall and empties into the lingual veins. The
first of these vessels may sometimes be seen after a tonsil-
lectomy, lying superficial in the posterior sinus wall.
These veins are of great importance from the operative
standpoints as they may give rise to severe bleeding if
they are cut. Injury to them might also result in the intro-
duction into the venous circulation of minute septic
thrombi,—one of the reasonable explanations of the causa-
tion of postoperative pulmonary abscess. The etiology of
this condition is discussed in a later section.

The Lymphatics of the Tonsils. —No afferent lymphatic
stems have been demonstrated leading to the tonsils.
Lenart 2 has shown by a series of experiments on animals
that inert coloring matter injected into the mucosa of the
turbinate bodies of the nose, finds its way not only into the
tonsil of the same side but even into that of the other side.
The amount of coloring matter that entered the tonsil, how-
ever, was apparently insignificant compared to the amount
found in the upper deep cervical glands. Lenart’s results
have recently been corroborated by Henke,3 who has found
colored particles in the tonsils not only after injections in
the nasal mucosa but also following injections into the
gums. Neither investigator, as it seems to me, has suc-
ceeded in proving the existence of definite lymphatic stems
from this wide field to the tonsils. Fraenkel4 lias called
attention to the frequency with which acute infections in
the nose are followed by tonsillitis; and Wright5 and others

2Lenart, Z.: Fxperimentelle Studien liber den Zusammenhang des Lymphgefass-systems
der Nasenhohle und der Tonsillen, Arch. f. Laryngologie, 1909, xxi.

3Henke, F.: Die Physiologische Bedeutung der Tonsillen, Arch. f. Laryngologie, 1914,
xxviii.

4Fraenkel, B.: Die infektiose Natur der Tonsillitis lacunaris, Arch. f. Laryngologie, iv.
5 Wright, G. H.: A Functional Relation of the Tonsils to the Teeth, Boston Med. and

Surg. Jour., May 20, 1909.
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claim that the tonsils regularly enlarge during the periods
of dentition. The phenomenon in both instances is ascribed
to a lymphatic connection between the tonsil and the pri-
mary source of irritation. While this may not definitely be

Fig. 9.—Diagram showing the upper cervical lymphatic glands. The ton-
sil gland is shown in its normal position, just under the anterior edge of the
sternomastoid muscle. Directly in front of it, under the angle of the jaw,
is the posterior submaxillary gland. Notice that no lymphatics lead from the
deep glands under the sternomastoid to the tonsil gland.
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denied, it may be said that anatomical proof of the asser-
tion is as yet wanting.

The efferent lymphatics of the tonsil pass through the
fibrous trabeculae and the capsule, pierce the superior con-
strictor muscle of the pharynx and empty into the tonsillar
gland (Wood), one of the superior deep cervical nodes lying
under the anterior border of the sternocleidomastoid mus-
cle, in the angle between the internal jugular and facial
veins. It is one of the most constant in position of all the
cervical nodes. When enlarged it projects anteriorly be-
yond the anterior border of the sternomastoid and appears
superficially from one-half to three-quarters of an inch
below the angle of the jaw. As cases of cervical adenitis
are so often sent to us with the question, “Is the tonsil the
source of the infection?” and as the tonsillar gland or the
glands in its immediate vicinity receive their afferents from
so many different parts, lesions of which may give rise to
adenitis easily confounded with that due to infection
through the tonsil, a brief description of the deep cervical
glands will be given here.

The deep cervical nodes are divided into a superior and
an inferior group. The superior nodes, ten to sixteen in
number, extend along the course of the internal jugular
vein from the tip of the mastoid to the level at which the
vein is crossed by the omo-hyoid muscle. From the clinical
standpoint they may be divided into an anterior and a pos-
terior group. The posterior glands lie deep under the
sternomastoid or along its posterior border. They receive
their afferents from the superficial nodes in the suboccipital
and mastoid regions, from the retro-pharyngeal glands, and
also directly from the mucosa of the pharynx and naso-
pharynx and the nasal mucosa posteriorly, including that
of the posterior sinuses. When enlarged they are difficult
to feel as discrete nodes but form an indefinite swelling
under the sternomastoid. Any infection in the wide field
from which their afferents are derived may cause their
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enlargement. Pediculosis and lesions of tlie lateral and
posterior pharyngeal nodules are frequently overlooked in
this connection. Their enlargement without involvement
of the anterior glands cannot be attributed to the tonsil.
The anterior glands form a chain lying just under the an-
terior border of the sternomastoid. They receive their
afferents from the tonsil and the base of the tongue and
from the submaxillary and submental nodes. Stems from
the body of the tongue also pass directly to one of the an-
terior glands which lies somewhat below the tonsillar gland.

The most posterior of the submaxillary glands is com-
monly confounded with the tonsillar gland. It is situated
just under and anterior to the angle of the jaw. It is never
enlarged from infection through the tonsil. One of the
most common causes of its enlargement, beyond perfectly
obvious lesions of the gums, tongue or cheeks, and one that
is frequently overlooked, is an abscess round an old tooth
root. An x-ray plate may be necessary to demonstrate
this. If the tonsillar gland enlarges alone and there is no
lesion at the base of the tongue, the enlargement may be
attributed to infection through the tonsil. If the sub-
maxillary glands are involved at the same time, the source
of the infection should be looked for anteriorly. Cases in
which the posterior cervical glands are involved coinci-
dently with the tonsillar gland are difficult to decide. If it
is possible for a gland to be infected through its efferent
lymphatics, the tonsils might be the cause of enlargement
of the posterior group. In most of these cases, however,
the infection is undoubtedly of double origin, the lateral
and posterior pharyngeal nodules or the adenoid tissue of
the vault being responsible for the posterior enlargement.

The inferior group of the cervical lymph nodes receive
afferents directly from the upper nodes. They are of im-
portance in connection with the tonsil chiefly because of
the possibility of tuberculous infection reaching the pul-
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monary apices via this route. Grober’s0 experiments on
animals showed that the supraclavicular glands form the
connecting link between the upper deep cervical nodes and
the apical pleura and that inflammatory adhesions may ex-
tend the infection to the apices themselves. Wood states
that the supraclavicular group only rarely receive afferents
from the upper cervical glands, the efferents of which
gradually converge and form the jugular trunk, which
empties into the subclavian vein at its junction with the
internal jugular. According to the same authority, 7 tuber-
culous infections may reach the apices either by the supra-
clavicular route, or occasionally through an inconstant
gland of the upper anterior group which is sometimes
found in the notch formed by the junction of the internal
jugular and subclavian veins, and is very closely placed to
the parietal pleura of the pulmonary apex. In view of the
frequency with which primary tuberculosis of the tonsils
occurs, the existence of this possible line of invasion be-
tween them and the lungs assumes a clinical importance.
That this mode of pulmonary infection is frequent, how-
ever, is doubtful.

The Nerve Supply of the Tonsils.—The nerve supply of
the tonsils is derived from the sphenopalatine or Meckel’s
ganglion through the middle and posterior palatine nerves
and from the glossopharyngeal. Fibers from these two
sources unite to form a plexus around the tonsil (circulus
tonsillaris).

The Relations of the Tonsil.—The tonsil is so placed that
its posterior-inferior limits are just in front of and above
the angle of the jaw. It can never be felt on the outside
except in cases of malignant growth. On the other hand, a
sponge held in the sinus after tonsillectomy and pressed
backward and downward may easily be grasped with the

6 Grober, J.: Die Tonsillen als Eintrittspforten fiir Krankheitserreger, besonders fur
den Tuberkelbazillus, Klin. Jahrbuch, 1905, xiv.

7W»od, G. B.: The Tonsils and Tuberculosis, Penn. Med. Jour., June, 1912.
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fingers behind and below the jaw. This is of importance
in postoperative bleeding, as the pressure between the
sponge on the inside and the fingers on the outside may
be brought to bear directly on the posterior inferior angle
of the sinus where bleeding is most likely to occur. In-
teriorly the tonsil is in relation with the base of the tongue
and the lingual tonsil, from which it may be separated by
the lower segment of an extensive plica triangularis; other-
wise the two lymphoid masses may be directly contiguous.
These lingual nodules should not be mistaken for the lower
pole of the tonsil and snipped off with a punch after ton-
sillectomy, as deep wounds in this region are prone to cause
protracted venous bleeding. Superiorly the tonsil is in
relation with the soft palate, into which it may mound con-
siderably above the junction of the pillars. It never ex-
tends high enough to produce pressure on the eustachian
orifices. It may, however, affect the patency of the tubes
by interfering with the muscles of the palate, particularly
with the tensor pabiti. Externally the tonsil lies directly
on the superior constrictor muscle of the pharynx, to which
it is but loosely attached except at its lower pole where its
larger vessels enter. Between the two there is a theoret-
ical space, in which abscess formation often takes place
(peritonsillar abscess). External to the superior con-
strictor is the pliaryngomaxillary space. It is filled with
fat and areolar tissue continuous with that of the carotid
sheath. It is divided into a posterior and an anterior part
by the stylopharyngeus and styloglossus muscles, the first
part being in relation with the internal carotid artery and
the internal jugular vein, and the second in relation with
the tonsil. In rare cases when pus from a peritonsillar
abscess has entered the anterior space, this barrier forms
a further protection to the carotid sheath. A long styloid
process occasionally extends into the anterior space, and
may even pierce the constrictor and the tonsillar capsule.
It may render a tonsillectomy difficult. In many of these
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cases, however, the bone is not of styloid origin, but is a
true osteoma. The internal carotid artery lies two cm.
(% in.) behind and external to the posterior pillar (Zucker-
kandl). Except in cases of anomalous position it is in no
danger of being wounded during tonsillectomy, nor in the
opening of a peritonsillar abscess anteriorly. If the ab-
scess points behind the posterior pillar, however, great care
should be taken. Aneurism of the internal carotid should
be thought of in cases of swelling in this region.

The Normal Histology of the Tonsil
The tonsil is composed of lymphoid tissue supported by

a fibrous framework —the capsule and its trabeculae. Its
inner surface is covered by epithelium which is continuous
with that which lines the crypts throughout their extent.
The epithelium extends outward to the root of the tonsil
where it is reflected upon the internal surface of the folds
of mucosa which constitute the plicae. At the free border
of these folds it is again sharply reflected so as to cover
their faucial surfaces, from which point it is continuous
with the epithelium of the general faucial mucosa. The
capsule with its trabeculae on the outer side forms an in-
verted replica of the epithelium with its cryptic prolonga-
tions on the inner side; the two are dovetailed, so to speak,
and are separated at any given point only by the develop-
ment of a thin layer of diffuse lymphoid tissue in which a
single row of follicles, more or less regularly disposed, is
embedded. The blind ends of the crypts, therefore, are in
close relation to the capsule. The two are never in appo-
sition, but the amount of lymphoid tissue between them is
so slight that the crypts may be said, for all practical pur-
poses, to extend to the capsule. The trabeculae are by no
means as numerous as the crypts, owing to the fact that
many of them are completely taken up by the lymphoid
development, so that the diffuse tissue surrounding a crypt
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may be continuous with that of its immediate neighbors
without fibrous demarcation between them.

The general character of the lymphoid tissue has already
been described (p. 18).

The Capsule is composed of the deeper layers of the
tunica propria of the mucosa of the sinus tonsillaris, sepa-
rated from its epithelium by the development, in its more
superficial layers, of the lymphoid tissue which composes
the mass of the tonsil. It covers the root or attached sur-
face of the tonsil, from which it extends into the calyx-like
folds of surrounding mucosa, at the inner edge of which it
is continuous with the tunica propria of the faucial mucosa.
It is somewhat more compact than the propria elsewhere.
It is composed of fibrous tissue, with numerous elastic and
striated muscle fibers interspersed. The muscle fibers are
derived from the superior constrictor of the pharynx and
from the palatal muscles. A number of mucous glands are
found in the capsule, being especially numerous at the sides
opposite the faucial pillars. Blood vessels appear at inter-
vals, the larger of which are seen at the junction of the
trabeculae with the main capsule, from which point they
supply the tonsil through the trabeculae. Bone and car-
tilage are occasionally found in the capsule. Their pres-
ence may make the dissection of the tonsil difficult. The
trabeculae are of the same composition as the capsule, ex-
cept that muscle fibers are only occasionally found in them,
and then only near their junction with the capsule. At this
point the trabeculae are of good size, but become rapidly
attenuated as they approach the epithelial surface where
they are lost in the fine reticulum of the lymphoid tissue.

The Crypts may be simple; usually, however, they are
extensively and irregularly branched. Their caliber varies
at different depths. In a strictly normal tonsil I suppose
the epithelial surfaces of the crypts should lie in apposition
throughout their whole course. I have yet to examine such
a tonsil. The nearest approach to this ideal that I have
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found is one in which the inequalities are not sufficient to
cause any considerable accumulation of detritus in the
crypt. In the great majority of tonsils that are removed,
either on account of their size or for the relief of consti-

Fig. 10.—Cross section of tlie human tonsil of six months. The lymphoid
tissue is diffuse, only slight suggestions of follicles being present near the
crypt in the lower left quadrant. Some of the crypts are still in the de-
velopmental stage. All have as yet an intact epithelium.

tutional disturbances, marked pocketing of the crypts is
found. These pockets may occur at any point. They are
quite as apt to be deep as superficial. They are often
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found in close relation with the capsule, where they are
formed at the blind end of the crypts.

The Epithelium.—The surface epithelium is of the strati-
fied squamous variety. It is compact, many layers in thick-

Fi<x. 11.—Cross section of the human tonsil of eleven months. Crypts in
various staeres of development. There are numerous follicles in the lymphoid
tissue which has begun to invade the epithelium of many of the crypts.

ness, and lias a perfectly definite basal outline indented by
numerous papillae. The cryptic epithelium is at first sim-
ilar to that of the surface but becomes greatly modified
with the increased activity of the lymphoid tissues during
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the first year of life. At birth the lymphoid tissue of the
tonsil is small in amount and not specially active. Follicles
are usually not present. A few lymphocytes may be seen
wandering through the epithelium, but they in no way af-

Fig. 12.—Small field from Fig. 11, showing the follicles distinctly. The
degeneration of the cryptic epithelium is well seen in the two crypts at the
right.

feet its integrity. About the fourth month of infancy the
lymphoid follicles with their germinal centers first begin
to show distinctly; vast numbers of lymphocytes are pro-
duced, and a correspondingly large number of them find
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tlieir way into the cryptic epithelium and profoundly
modify its character. First the basal outline of the epithe-
lium becomes obscured, and it is difficult to tell where the
lymphoid tissue ends and the epithelium begins. Masses

Fig 13.—Field from Fig. 11, showing two crypts—one with epithelium intact,
the other with extensive epithelial degeneration.

of lymphocytes press outward toward the cryptic cavity
and separate the lower layers of epithelial cells from each
other, so that they appear as more or less isolated epi-
thelial fingers extending from the surface of the crypt into
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the lymphoid tissue. In places these lingers disappear alto-
gether, being either absorbed by pressure of lymphoid cells
or masked by the large numbers of them. The end result
of this process is that there remains only a very thin film

Fig. 14.—Cryptic epithelium of the tonsil of the child under high magni-
fication.

of intact epithelium, two or three cells in thickness, lining
the cavity of the crypt. At times even these are difficult to
make out. This action of the lymphoid cells upon the epi-
thelium of the crypts seems to he due not to any inherent
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power of motion of the lymphocytes, though they possess
that power to a limited degree, but purely to the pressure
of numbers. The surface epithelium remains practically
unaltered by this pressure as it is able to expand outward
and is consequently found intact. But the epithelium of
the crypt, caught between more or less pressure on all
sides, suffers as described above. At just what age this
degeneration reaches its maximum it is difficult to say,
though after the first year and a half of life it is usually
well advanced. Throughout childhood it remains essen-
tially the same. With the diminution in lymphoid activity
which usually occurs at about puberty, a partial regenera-
tion of tiie cryptic epithelium takes place. This will be de-
scribed in the section on the regressive or atrophic tonsil.

The Hypertrophied Tonsil
Hypertrophy of the tonsil in children consists primarily

in an increase in the cellular activity of the germinal cen-
ters of the follicles. Not only are the follicles increased in
number and in size, but the relative size of the germinal
centers themselves is greater than in the small tonsil and
the number of cells undergoing division is increased. Sec-
tions of small tonsils usually show the combined area of
the follicles to be less than the area of the diffuse tissue.
In the hypertrophied tonsil the ratio is reversed and the
follicles may become so large as to take up nearly the whole
area of a section. The dark ring at the periphery of the
individual follicles is reduced to a minimum, nearly the
whole follicle being included in the light staining germinal
center. The picture is one of great cellular activity. In
adults the hypertrophied tonsil does not give the same im-
pression of functional activity. Here the number and size
of the follicles may indeed be greater, but the germinal
centers are relatively small and show few nuclear figures;
or the centers may be absent altogether, the whole follicle
being crowded with small lymphocytes and consequently
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stained a uniform blue. There is usually an increase in the
fibrous tissue in these adult tonsils, most marked in the
vicinity of the capsule and the trabeculae. Often these
structures are enormously thickened, and the tonsil in every
way, except in size, resembles the atrophic tonsil.

Fig. 15.—Hypertrophy of the tonsil of the child. The follicles are very
large—sometimes confluent—and are taken up almost entirely by the germinal
centers.

What Constitutes Hypertrophy of the Tonsils?—Between
tlie normal tonsil and the hypertrophied tonsil tliere is no
sharp dividing line, either clinically or histologically, the
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term “hypertrophy” being purely a relative one. The
question arises, how large may a tonsil be and yet come
within the normal limits of size? Clinically a great deal
of confusion has existed regarding this, and I think has
been due to the fact that the normal tonsil of childhood is

Fig. 16.—-Fibrous hypertrophy of the adult tonsil. Tlioro is much lym-phoid tissue still present, but it is comparatively inactive. The follicles are
few and small and their germinal centers either absent or inconspicuous. The
fibrous tissue is much increased.
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nrucli larger than has commonly been supposed. The so-
called buried tonsil which does not protrude beyond the
pillars of the fauces has been generally overlooked and
considered to be small simply because it appeared to be so
to casual inspection; whereas it is nearly always of very
considerable size, which may be appreciated if the patient
be made to gag, during which action the constrictor of the
pharynx throws the tonsil inward and the palatal muscles
become tense over its buried surface so that the outlines
of its deeper parts may be seen. On the other hand the
tonsil that lies in a shallow sinus and therefore appears
prominently in the fauces has usually been pronounced
hypertrophied, often when its actual size would not war-
rant the assertion. Coolidge and Garland8 have weighed
the tonsils from a long series of tonsillectomies in children,
done both on account of apparent size and for the usual
other reasons for the operation. Their results showed an
astonishing uniformity in weight—between forty and fifty
grains. Those tonsils that had been pronounced large be-
fore operation (the prominent tonsil) were found on the
average to be smaller than those whose size had not at-
tracted attention (the buried tonsil); and in many cases
in which one tonsil only had been thought to be hypertro-
phied, the two tonsils were found to be practically of the
same weight. We have to recognize that prominence and
hypertrophy are not synonymous terms as applied to the
tonsils and that their appearance beyond the plane of the
faucial pillars is not necessarily an evidence of hyper-
trophy nor an indication for their removal. Also it may be
said that hypertrophy of the tonsil is not per se a patho-
logical process but a physiological one. Pathological con-
ditions in the crypts are perhaps more common in large
than in small tonsils, owing to the greater depth of the
crypts and their consequent greater tendency to retention

s Coolidge, A., and Garland, E. E.: The Removal of Adenoids and Tonsils in Children,
Boston Med. and Surg. Jour., Aug. 28, 1913.
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of cellular debris. This is especially true of the buried
tonsil; but unless symptoms are present directly attrib-
utable to such conditions or resulting from pressure on
neighboring parts, causing obstruction to breathing, thick-
ness of speech or ear symptoms, moderate hypertrophy
should not be considered an indication for tonsillectomy.
Excessive hypertrophy9 is easily recognized and usually
calls for operative interference, even when symptoms aris-
ing from chronic cryptic retention or from absorption are
not present.

The Causes of Hypertrophy.—We have no definite knowl-
edge of the causes of hypertrophy of the lymphoid nodules
of the fauces and pharynx. It is probable that prolonged
irritation of any sort, such as chronic rhinitis, chronic
cryptic retention, and recurring acute tonsillitis, has an
influence in bringing about this condition. Irritation of
erupting teeth or that due to caries of the teeth, has been
claimed as an etiological factor. Often no reason can be
assigned, all of the nodules of the pharyngeal ring showing
a decided tendency to hypertrophy without any of the
above conditions being present to explain the phenomenon.
Congenital lues is present in many cases, especially in those
of hypertrophy of the adenoid tissue of the vault and pos-
terior pharyngeal wall. They are immensely benefited by
appropriate treatment. As regards the influence of acute
or chronic rhinitis, it is at times difficult to distinguish be-
tween cause and effect and to say whether these supposed
causes of hypertrophy are really such or are the direct
result of conditions brought about by the hypertrophy
itself. Certainly in the case of the pharyngeal tonsil the
nasal condition is often secondary to the hypertrophy and
subsides completely after the removal of the ade-
noid. I have never been able to convince myself of the

’’The largest tonsil that I have seen in a child under fourteen years of age weighed
130 grams. In the adult they may be much larger, a weight of 210 grams being the
limit in my experience.
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relation between erupting or carious teeth and enlargement
of the faucial tonsil. Certainly all children are subject
to erupting teeth and nearly all children, at least in the
large clinics, have carious teeth. Yet many of those whose
mouths are in the worst possible condition have small ton-
sils ; while in many cases of hypertrophy the teeth are in
excellent condition. It must also be remembered that no
lymphatic connection has ever been demonstrated between
the teeth or the surrounding soft parts and the tonsils.

The Atrophic or Regressive Tonsil
As the hypertrophied tonsil is the direct result of in-

creased cellular activity in the germinal centers of the fol-
licles, so the regressive tonsil is one in which such activity
is on the decline. The process is a gradual one, usually be-
ginning shortly before puberty and extending through a
variable period of time. Often we find tonsils of eighteen
to twenty years in which the changes have been completed
and the organs consist of fibrous tissue in which lymphoid
tissue is inconspicuous and of the diffuse form without fol-
licles. On the other hand it may extend over many years
and never reach its extreme stage, and we find tonsils of
forty or fifty years in which the lymphoid tissue is con-
siderable, the follicles numerous, and the fibrous tissue not
relatively great. The germinal centers of such tonsils are,
however, usually small or absent altogether.

In the beginning of the process the most noticeable If
tological change is the relative decrease in the size of the
germinal centers and the number of dividing cells in them.

ith this change the size of the follicles decreases and the
number of cells in the di ffuse tissue becomes smaller. The
amount of fibrous tissue is relatively increased, due to the
recession from its fibrous mesh of the lymphocytes of the
diffuse tissue. Or there may be an actual hyperplasia of
the fibrous tissue, which results in the fibrous hypertrophy
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already described (p. 53). This recession of lymphocytes
is at first most noticeable near the capsule and the tra-
beculae which become greatly thickened. It eventually
extends to the under surface of the epithelium, more par-

Fig. 17.—The atrophic tonsil (twenty years). Lymphoid tissue reduced
to a mere strip around the crypt. The remainder of the tonsil is a solid mass
of fibrous tissue. In the lower right quadrant are several nodules of bone and
cartilage.

ticularly that of tlio surface, where a well marked fibrous
mucosa devoid of lymphocytes may fie formed. A similar
change, and from the same cause, takes place in the cryptic
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epithelium; the lymphocytes become less numerous in it,
the isolated epithelial fragments are allowed to fall to-
gether, and a more or less complete regeneration may take
place. It is usually not uniform, however, and often does

Fig. 18.—The regressive tonsil of the adult (fifty-three years). The
epithelium of 1 the crypt is almost uniformly thick, though the line of de-
marcation between it and the lymphoid tissue is not sharp. Notice the tend-
ency to keratosis on the surface.

not occur at all. A tendency to keratosis is noticeable in
the cryptic epithelium of many of these tonsils, being a
mild form of the so-called pharyngo-mycosis or hyperkera-
tosis tonsillaris.
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As is the case with hypertrophy, atrophy of the tonsils
is a relative term. Macroscopically it usually results in a
greater or less reduction in the size of the organs. His-
tologically its essential feature is a decrease in the cellular
activity of the lymphoid tissue, which is evidenced by the
decrease in the number and size of the follicles, a relative
decrease in the size of the germinal centers and in the cell
division within them, a decrease in the density and amount
of diffuse lymphoid tissue, an increase in the amount of
fibrous tissue either relative or actual, and a regeneration
of the cryptic epithelium. All degrees of the above changes
may be observed, from those in which only careful exam-
ination of the follicles shows any change, to those in which
the follicles with their germinal centers have entirely dis-
appeared, the diffuse lymphoid tissue reduced to a mini-
mum, and the tonsil practically reduced to a mass of fibrous
tissue. Even in this extreme form the crypts remain, with
epithelium reverted to the surface or infantile type. I have
never found cellular debris in the crypts of the tonsils of
advanced atrophy.

Clinically the regressive tonsil is usually small, its size
depending upon the extent of the process and the original
size of the organ. In cases of fibrous hypertrophy, how-
ever, the tonsils are often very large. The first type sel-
dom gives rise to trouble; in the latter, acute infections,
especially peritonsillar inflammations with abscess forma-
tion, are very common.

The Anatomy and Histology of the Lingual Tonsil and the
Infratonsillar Nodules

The lingual tonsil consists of a variable number of small
lymphoid nodules lying on either side of the central line
at the base of the tongue. They project backward, so that
when enlarged they may touch the tip of the epiglottis.
On either side they are in close proximity to the inferior
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poles of the faucial tonsils where they may even encroach
upon the lateral pharyngeal surface. These outermost
nodules, designated by French 10 the infratonsillar nodules,
may be so prominent as to simulate, after a tonsillectomy,
an unremoved piece of the lower pole of the faucial tonsil.
They may be removed in capsule, though hemorrhage from
the venous plexus immediately under the mucosa at this
point, may give the operator some trouble.

The lingual nodules are usually inconspicuous in chil-
dren, but become more pronounced in the adult. The com-
mon arrangement is two or three prominent and contiguous
nodules extending laterally from either side of the central

Fig. 19.—Vertical section of the lingual tonsil, from a child of twelve
years. These nodules are rather more highly developed than is usual at that
age.

line, making what might be termed a right and a left lin-
gual tonsil; but there may be no actual division line be-
tween them. The nodules are sessile and rest on a base-
ment membrane of fibrous tissue analogous to the capsule
of the faucial tonsils, but never so compact or highly de-
veloped as that tissue. Beneath the capsule is the muscu-
lature of the tongue. When sectioned laterally the nodules
appear as discrete hemispheres, the mucosa at the bottom
of the meagre intervals between them being free from
lymphoid tissue. Each presents two or three crypts ex-

10French, T. R.: Retention Crypts in the Infratonsillar Nodules as Harbors of Patho-
genic Bacteria, Trans. Am. Laryng. Assn., 1920.
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tending from the epithelial surface nearly to the capsule,
which are dovetailed by as many fibrous trabeculae from the
capsule. The crypts are quite simple,—at least I have
never seen any evidence of branching—and their length,
which is limited by the small size of the nodules, gives them
little chance of becoming tortuous. The epithelium is like
that of the faucial tonsils—stratified and squamous—and
in the crypts presents the same histological changes pro-
duced by the invasion of the lymphoid tissue, but usually
less marked. The lymphoid tissue differs in no way from
that of the faucial tonsils.

The Anatomy and Histology of the Pharyngeal Tonsil
The pharyngeal tonsil or adenoid consists of a main

mass of lymphoid tissue which hangs from the vault of
the nasopharynx just posterior to the nasal choanae, and
of scattered smaller nodules in the mucosa of the fossae of
Rosenmiiller and of the posterior pharyngeal wall as low
as the level of the palate. Between these latter nodules
and those that may often be seen on the posterior wall
below the palate there may be no sharp division line. The
shape of the main mass differs with its size. It is often
sessile and without definite form, melting insensibly into
the diffuse nodules of the fossae and the posterior wall; or
it may be pedunculated, with a small and rather attenuated
fibrous base, the capsule, from which a variable number of
equally delicate fibrous trabeculae extend into the several
fingers of lymphoid tissue of which the mass is composed.
These fingers hang from the vault like the leaves of a book,
the capsule representing the binding; while between the
leaves is a series of antero-posterior clefts extending up-
ward towards the base. The depth of the clefts varies, but
it is generally such that when the adenoid is removed en
masse by the adenotome it is difficult to keep the individual
leaves from falling out of the binding. These clefts may
be likened to the crypts of the faucial tonsil, though they
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are developed by a simple folding of the mucosa. From
this extended surface a number of irregularly disposed
crypts pass into the lymphoid tissue. In the capsule and
at times in the fibrous trabecula) are mucous glands, the
ducts of which pass through the lymphoid tissue to the
crypts or to the surface.

Fig. 20.—Vertical section of the pharyngeal tonsil (eleven years). Epi-
thelium of the columnar-ciliated type, except at the sides near the base where
the squamous type has taken its place.

The epithelium of the pharyngeal tonsil is of the col-
umnar ciliated type. This is true not only of the surface
but also of the crypts. On the surface, however, one may
occasionally see areas over which the ciliated columnar cells
have been replaced by those of the squamous type. These
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areas are found only on the lateral surfaces. I have never
seen them on the more dependent surfaces or on those of
the clefts or the crypts. They may be explained by the
well known effect of long continued pressure or irritation

Fig. 21.—Epithelium of a crypt of the pharyngeal tonsil.

on a columnar ciliated epithelium, which is so often seen on
the nasal septum. The adenoid is more friable than the
tonsil. It is very vascular, though the individual vessels
are of small size. This explains the free bleeding that
takes place when it is removed, and also the fact that after
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the first profuse flow of blood the hemorrhage stops and
rarely recurs.

The scattered nodules in the rest of the mucosa of the
nasopharynx vary in size. They may fill the fossae of
Rosenmiiller completely. The smaller nodules have a single
pin-point crypt lined with columnar ciliated epithelium.
The larger nodules are simple fusions of two or more
smaller nodules. The histologic character of the lymphoid
tissue is identical with that of the faucial tonsils.

The Lymphoid Tissue of the Posterior Wall and Lateral
Folds of the Pharynx

The posterior pharyngeal wall consists of an epithelial
layer of the stratified squamous variety, a fibrous and a
muscular coat. Scattered mucous and serous glands are
present in the muscle layer from which excretory ducts
pass through the fibrous coat and empty into slight de-
pressions or pits in the epithelium. Normally the lymphoid
tissue consists of diffuse collections of lymphocytes in the
fibrous mucosa around the excretory ducts of the glands.
Occasional follicles are present. This tissue is inconspic-
uous and is usually microscopic in character. Under cer-
tain conditions it may become augmented, both in its diffuse
and its follicular elements, so that definite macroscopic
lymphoid nodules are formed around the gland ducts in
the fibrous mucosa, and the familiar condition known as
granular pharyngitis results. The nodules appear on the
pharyngeal surface as rounded or oval elevations, pale or
deep red in color, and varying in size from the pin-head
granule to the large flat nodule a quarter of an inch in
diameter. These larger nodules result from the fusion of
a number of smaller nodules. In this situation, however,
they cannot be superimposed; consequently the nodules are
never elevated far above the surface. Each nodule is cov-
ered with squamous epithelium, in the center of which is a
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cup-shaped depression receiving a gland duct. The lymph-
oid tissue lies in the fibrous mucosa beneath the epithelium,
and consists of diffuse tissue in which a number of follicles
are embedded, and which surrounds the duct of the gland
and forms the prominence of the nodule. Such nodules do
not differ histologically from the nodules of the naso-
pharynx which constitute part of the pharyngeal tonsil or
adenoid. Unlike the latter, however, they can never be
considered normal structures in the mucosa.

The mucosa of the lateral folds of the pharynx differs
from that of the posterior wall in that the glands are much
more numerous and do not lie in the musculature but con-
stitute a definite layer of closely grouped glands lying be-
tween the fibrous mucosa and the muscle layer. Numerous
excretory ducts pass through the fibrous coat and discharge
into minute epithelial depressions similar to those in the
posterior wall. The lymphoid tissue here is similar to
that of the posterior wall, being slight in amount and
grouped around the gland ducts in the fibrous mucosa.
The same conditions that produce the prominent posterior
nodules bring about a diffuse infiltration of the fibrous
mucosa of the lateral folds, and the resulting lymphoid
tissue is similar in every way. Here, however, the indi-
vidual nodules are fused so as to form a continuous and
prominent band of lymphoid tissue running up either side
of the pharynx just posterior to the posterior pillar. They
may be so prominent as to give the appearance of re-
duplications of the pillars. They pass upward behind the
palate and are lost in the side walls of the nasopharynx
just below the eustachian orifices.

I have described the nodules of the posterior and lateral
walls in conjunction with the other lymphoid tissues of
Waldeyer’s ring both because they are important parts of
that ring and because their structure may be better under-
stood when compared with the other nodules of the naso-
pharynx. It must be understood, however, that they are
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normally of minute size or even microscopic in character,
and that when they are enlarged so as to make conspicuous
nodules in the pharyngeal wall they are pathological. Even
in the latter condition they often cause no symptoms. They
sometimes become greatly hypertrophied after the removal
of the faucial and pharyngeal tonsils; and such hyper-
trophy is to be considered vicarious and, to a certain de-
gree, normal.
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CHAPTER IV

THE FUNCTION OF THE TONSILS

We have no certain knowledge of the function of the
tonsils. Naturally enough, this has led, on the one hand,
to a great variety of functions being thrust upon them, and
on the other, to a denial that they have any function at all.
Of the functions attributed to them, many are little better
than speculations, advanced without apparent knowledge
of their histologic structure—as, that they absorb the prod-
ucts of salivary digestion; that they secrete mucus that
aids deglutition; or that they secrete an amylolytic fer-
ment. These theories scarcely need refutation, as they
ignore the lymphoid character of the organs and the ab-
sence in them of any true glandular structure. That the
tonsils are atavistic in nature and therefore without func-
tion, there is not the slightest reason to believe. They
reach their highest development in the higher animals, and
in man show great cellular activity throughout the most
active xieriod of growth. Their histologic structure, more-
over, is identical with that of the other lymphoid nodules
throughout the alimentary and respiratory tracts and their
physiological significance is undoubtedly the same.

The Hemopoietic Theory.—Of all the theories of the
function of the tonsils, this alone rests on definite histologic
findings. It relates to the production of lymphocytes in
the germinal centers of the lymphoid follicles. Flemming
first pointed out the mitotic division of certain of the cells
in the centers of the follicles of lymph glands, the end re-
sult of which is the small lymphocyte, and the observation
is universally accepted as true. The origin of the mother
cells (lymphoblasts) of the centers, however, and also the
further history of the young lymphocytes which they pro-
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duce by division, are still matters of controversy. Many
of these lymphocytes make their way through the epithe-
lium into the crypts, whence they pass into the faucial cav-
ity, or are retained within the crypts and constitute part
of the cheesy masses so often found in the tonsil. How
many of these cells enter the general circulation through
the efferent lymphatics is uncertain. It is scarcely con-
ceivable that of the vast number of lymphocytes produced
in an active tonsil of childhood a large proportion enters
the crypts; yet if this is not the case, one of two things
must happen,—either the majority of them find their way
through the efferent lymphatics into the general circula-
tion, or the tonsil becomes enormously hypertrophied
through their accumulation in its reticulum. Now hyper-
trophy of the tonsil does not usually consist in such ac-
cumulation, but in the increase in the number of follicles,
in their size, in the relative size of the germinal centers
and in the increased activity of cell division in these cen-
ters. It is also a suggestive fact that the lymphoid nodules
of the body show their greatest activity, i. e., activity of
cell division in the germinal centers, during the growing
years of the child; and that this activity diminishes, or in
many of the nodes ceases altogether, at or about puberty.
A hemopoietic function of the nodes serves to explain the
coincidence of these phenomena. It is doubtless true that
one of the chief functions of the lymph nodules is the pro-
duction of lymphocytes for the blood; and in this service
the tonsils play a very important though by no means indis-
pensable part.

Mention has already been made of Retterer’s theory of
the genesis of lymphocytes from the cryptic epithelium.
(See p. 28.)

The Internal Secretion Theory.—This theory, advanced
by Masini, 1 attributes to the tonsils a function similar to
that of the suprarenal glands. Masini injected a tonsillar

1 The Internal Secretion of the Tonsil, New York Med. Jour., Sept., 1898.
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extract into dogs and found a subsequent rise in blood
pressure. Both Scheier2 and Pugnat, 3 however, obtained
other results from similar experiments, the first reporting
a lowering, and the second no change in the blood pressure.
Giro Caldera4 reported the results of an elaborate series of
experiments with tonsillar extracts injected into animals.
His conclusions were of a negative character, and included
the absence of any influence on the circulatory apparatus,
of any antibacterial action, and of the production of any
typical ferment or internal secretion. Clinical evidence
shows conclusively that the tonsils can have no internal
secretion, at least none that is peculiar to themselves, for
no case has ever been reported in which a tonsillectomy
has been followed by symptoms which might be attributed
to the loss of such a secretion. If the tonsils have an
internal secretion it is one common to all the lymphoid tis-
sues of the body and therefore is of little importance from
a practical standpoint.

The Protection Theory.—The theory that the tonsils are
organs of protection against bacterial invasion (Gulland,
Goerke, Brieger), is one that has been productive of a
voluminous literature, but unfortunately little more. The
theory owes its conception to the identity of the histologic
structure of the tonsils to the lymphatic glands of the body,
which delay the spread of infections which take place dis-
tally to them. It attributes to the tonsils a protective
power to the organism, not only from the bacteria within
their own crypts, but also from those that enter through
the nasal mucosa. That the tonsils have the same power
as the lymphatic glands of holding up organisms that are
obliged to pass through their tissues to gain access to other
parts of the body, seems likely from their similarity of
structure; and for this reason we may admit that they un-
doubtedly exert an influence in preventing absorption of

2 Zur Physiologie der Rachen- und Gaumenmandel, Berliner Laryngol. Gesellsch., 1903.
3 Zur Physiologie der Mandeln, Belg. Oto-laryngol. Gesellsch., Brussel, 1903.
4Ricerche sulla fisiologia delle tonsille palatine, Turin, 1913.
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bacteria from the crypts, which must of necessity pass
through their substance before entering their efferent lym-
phatics. Whether this power is due to the phagocytic ac-
tion of the polynuclear leucocytes, as Gulland5 believes, or
may be explained by the ‘ ‘ durchstroemungs ’ ’ theory of
Goerke6 and his followers who believe that in addition to
the stream of cellular elements from the tonsillar paren-
chyma into the crypts there is a constant flow of fluid
through the interstices of the epithelium which prevents
the entrance of organisms; or whether the endothelial cells
of the reticulum, which are much more active phagocytes
than the polynuclear leucocytes, play a role here, is a ques-
tion which we cannot pretend to decide. The experiments
of Goodale, 7 Hendelsohns,8 Wright 9 and others, who have
shown that inert powders may be absorbed through the
cryptic epithelium into the tonsillar substance; and of
Lexer, 10 who applied virulent cultures of staphylococci,
pneumococci, and streptococci to the surface of dogs’ ton-
sils, and reported only local and slight infection from the
first two organisms but fatal general infection from the
last, substantiate what clinical experience so often shows,
that whatever the powers of the tonsils may be in this par-
ticular, they are very often inadequate to prevent infection
taking place or in limiting such infection to their own tis-
sues. The question must ever be one of the mastery be-
tween two contending forces; on the one hand the number
and virulence of the organisms in the crypts, and on the
other the forces of resistance of the individual, whether
they be local and inherent in the tonsil, or general and de-

D On the Function of the Tonsils, Edinburgh Med. Jour., Nov., 1891.
6Kritisches zur Physiologie der Tonsillen, Arch. f. Laryng., 1907, xix.
7Ueber die Absorption von Fremdkorpern durch die Gaumentonsillen, usw., Arch. f.

Laryng., vii.
s Verhalten des Mandelgewebes gegen aufgeblasene pulverformige Substanzen, Arch., f.

Laryng., viii.
yThe Difference in the Behavior of Dust from that of Bacteria in the Tonsillar Crypts,

New York Med. Jour., Jan. 6, 1906.
10Die Schleimhaut des Rachens als F,ingangspforte pyogener Infectionen, Arch. f.

klin. Chirugie, liv.
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pending on antibacterial chemical conditions of the blood
and lymph.

Of the theory of protection by the tonsils from organisms
absorbed through the nasal mucosa, there is little to be said
in defense. The theory would be tenable only if the lymph
stream from the nasal mucosa, or at least a large part of
it, could be shown to pass through the tonsil before its dis-
tribution to more distant parts. We would then have to
admit that the tonsils play the same protective role for the
nasal mucosa that the axillary lymph glands, for example,
play for the arm, and that infections entering through that
mucosa would, if not too intense, be taken care of by the
tonsils. But no such intimate lymphatic connection be-
tween nasal mucosa and the tonsils has ever been demon-
strated. As Fraenkel first pointed out, acute infections in
the nose are often followed by an acute tonsillitis. But the
reverse order of the infection is not unusual and the se-
quence in both instances is probably due to infection
through the blood rather than through the lymphatics.
Lenart 11 has demonstrated that if suspensions of colored
powders are injected into the nasal mucosa of dogs, the
tonsil, not only on the injected side, but even on the oppo-
site side, will be found to contain some of the colored par-
ticles. He deduced from this a lymphatic connection be-
tween the nasal mucosa and the tonsil. The amount of
coloring matter that entered the tonsil Avas, however, ac-
cording to his sections, inconsiderable, while the amount
that entered the superior cervical lymph nodes was very
large. Even admitting that his contention is true, and that
his experiments prove a lymphatic connection between the
two,—they also show that this connection must be very
slight and that, as was well known before, the efferent
lymphatic stems from the nasal mucosa posteriorly pass to
the retropharyngeal or superior cervical nodes. If organ-

11Lenart, Z.: Experimentelle Studie liber den Zusammenhang des Ivymphgefasssystem
der Nasenhohle und der Tonsillen, Arch. f. Laryng., 1909, xxi.
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isms entering through this mucosa passed to the tonsils
and the cervical nodes in the same ratio as the colored par-
ticles of Lenart’s experiments, then the individual would
have to depend very largely upon the cervical nodes for
protection. The location of metastases following malignant
disease of the nasal cavities or the mouth shows more
clearly, it seems to me, the course of the lymphatics from
these regions than any experiments with colored particles
can possibly do. I would not wish to go so far as to say
that carcinoma of the tonsil never occurs as a metastasis
from the nose or mouth. But it must he extremely rare;
whereas metastases from these sources always occur,
sooner or later, in the submaxillary or the cervical glands.

The Eliminating Theory.—Ashliurst 12 asserts that the
tonsils act as eliminating organs during the common acute
infections; that the inflammation of the tonsils in such
infections is secondary, and that this may be ascribed to an
effort on the part of the lymphoid nodules to eliminate the
offending organisms. A case of acute tonsillitis following
a septic lesion of the hand and arm is so interpreted by
him. That such secondary involvement of the tonsils does
take place during the course of septic infection in other
parts is true. I have seen two cases of acute streptococcus
tonsillitis that were secondary to septic conditions of the
hand accompanied by septicemia. But it seems to me that
Ashhurst’s interpretation of the phenomenon is somewhat
fanciful, and that it may be explained in a much simpler
way, namely, that the tonsils and the other lymphoid
nodules of the pharynx are extremely susceptible to infec-
tions that have entered the blood stream.

The Immunity Theory.—This theory, 13 the product of
scientific imagination, pictures the tonsils as the vaccine
laboratories of nature. It regards the crypts as so many

“Am. Jour. Med. Sc., July, 1909.
13 Good, R. H.: Laryngoscope, 1909, xix, 439.

Digby, K. H.: The Function of the Tonsils and the Appendix, Lancet, Jan. 20, 1912.
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culture tubes in which organisms are cultivated, and toxins
generated and absorbed in just sufficient doses to produce
the necessary antibodies to immunize the individual against
the active invasion of the organisms themselves. The ton-
sils of the child are therefore of great importance, until
such immunity to the prevalent bacteria of his environ-
ment has been acquired. The theory is a very pretty one
and cannot be confuted. A study of the comparative inci-
dence of the acute infections of childhood in those who have
had their tonsils removed and those who have not might
throw some light on this subject. A very large number of
cases would be necessary to avoid the element of chance.

From the clinical standpoint the function of the tonsil
has its most important application to the question of oper-
ative procedures; whether a partial or complete removal is
to be recommended when symptoms demand operative in-
terference. The advocates of tonsillotomy have ever had
visions of the possible loss of some unknown function, in-
dispensable to the individual, which would inevitably follow
the complete removal of the tonsils. In spite of the fact
that, of the countless number of tonsillectomies done during
the past few years, not one has been shown to have had
any untoward result that could be attributed to the loss of
any possible functionating power; in spite of the fact
that the histologic structure of the tonsils shows plainly
that their function, whatever it may be, is identical
with that of the other lymphoid nodules of the body,
and therefore one that would no more be missed in
its removal than the function of a small area of skin
would be missed; in spite of all this, the old inade-
quate tonsillotomy, or worse still, galvanocautery appli-
cations to the crypts, are still advocated by many men
because of a phantom function of the tonsil. On the
other hand, the idea that the tonsils have no function or
that it is one that may be easily spared, has led, in many
quarters, to the condemning of all tonsils that show their
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heads, so to speak, beyond the faucial pillars, even when
no symptoms are present, or only such as could be attrib-
uted to them by the utmost stretch of the imagination. It
is difficult to say which attitude is productive of the more
mischief. On the one hand many patients are allowed to
suffer the ill effects of chronic toxic absorption or of recur-
ring acute inflammatory conditions, when a simple enuclea-
tion is all that is necessary to give them complete relief;
while on the other, perhaps a much larger number of
patients are put through a needless operation which a more
careful study of the individual case might obviate. The
tonsils should, by all means, be respected as functionating
organs, especially in children, and should never be removed
without adequate cause. But when such cause exists, the
loss of their functionating power should not be used as an
argument against their complete extirpation.
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CHAPTER Y

THE GENERAL PATHOLOGY AND BACTERIOLOGY
OF THE TONSILS.—THEIR RELATION TO

SYSTEMIC INFECTIONS
Practically all of the pathological conditions in the ton-

sils, with the exception of the neoplasms and certain of the
specific infections, are brought about by the peculiar an-
atomical structure of the crypts and their tendency to re-
tention of cellular debris. The crypts are tortuous and
deep, extending practically to the capsule; their walls are
held in close apposition by pressure of the surrounding
lymphoid tissue, and the mouths of those that empty either
anteriorly or superiorly may be partially closed,—the first
by the plica triangularis and the second by the hood-like
superior wall of the supratonsillar fossa. The supraton-
sillar crypts have the added disadvantage of draining up-
ward. The result is that a certain amount of debris
found in the crypts of all tonsils. Bacteria from the faucial
cavity enter the crypts and find there a very congenial soil
for development. The cryptic epithelium is thin, showing
usually only one or two layers of cells, and in many places
is so masked by the lymphoid tissue as to be difficult of
demonstration. It offers little mechanical resistance to the
entrance of foreign particles from the crypts into the
parenchyma of the tonsil, as has been shown by the experi-
ments of Goodale, Hendelsohns and others. The conditions
seem to be ideal for the invasion of bacteria or the absorp-
tion of the toxic products of their growth.

The above conditions do not obtain in the tonsil at birth
but are the result of a gradual development and are
usually not marked until well into the second year of life.
At birth the tonsils are small and the crypts comparatively
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shallow. The lymphoid tissue is not active, lymphoid fol-
licles with their germinal centers usually being absent until
about the fourth month of infancy. The cellular elements
entering the crypts from the lymphoid tissue are therefore
inconspicuous. Many of the crypts are still in the forma-
tive stage with central epithelial cores. No bacteria are
present. The cryptic epithelium is for the most part essen-
tially like that of the surface, compact and many cells in
thickness, degeneration due to the invasion of lymphoid
cells being absent or only slight. Plasma cells are absent
from the parenchyma.

It is after the appearance of the follicles with their ger-
minal centers that the tonsillar conditions of childhood
gradually develop. The tonsils grow rapidly and in con-
sequence the crypts become deeper and more tortuous. The
number of lymphocytes passing through the epithelium
into the crypts is greatly increased, thereby increasing the
amount of debris within the crypts; while its retention is
rendered more probable by the pressure on the cryptic
walls of the rapidly growing lymphoid mass. Degenera-
tion of the cryptic epithelium usually begins after the sixth
month of infancy and is well advanced by the end of the
first year. The age at which these changes take place, how-
ever, is subject to considerable variation.

Bacteria appear in the tonsillar crypts at about the time
of the bacterial invasion of the intestinal canal (24 to 72
hours after birth), and plasma cells appear in the lymphoid
tissue shortly after,—according to Davis 1 during the second
or third week of life. They are to be found especially
under the epithelium of the crypts, around the blood vessels
and in the vicinity of the fibrous trabeculae. They are most
numerous in those tonsils in which retention in the crypts
is marked. As they are usually present in chronic inflam-
matory lesions, they are probably in the tonsils an expres-

D. J.: On Plasma Cells in Tonsils, Jour. Infect. Dis., 1912, x.
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sion of chronic irritation due to absorption of bacterial
toxins from the crypts.

It will be appreciated that the so-called buried tonsil
with the very extensive and almost closed supratonsillar
fossa extending high into the palate is much more liable to
marked cryptic retention than is the prominent peduncu-
lated tonsil which has a shallow and usually open supra-
tonsillar fossa. The latter type of tonsil averages the
smaller of the two, the mouths of its crypts are more open
and the crypts themselves less tortuous and deep.

Acute inflammatory attacks and'hypertrophy are impor-
tant factors in increasing the difficulty of drainage from
the crypts; the first by creating inflammatory adhesions
between their epithelial walls and subsequent cicatricial
contraction; the second by increasing the depth of the
crypts and the amount of cellular material that passes into
them from the lymphoid tissue.

The debris of the crypts is largely cellular—lymphocytes,
polynuclear leucocytes and exfoliated epithelium—contain-
ing also cholesterine crystals, hyaline material, and large
numbers of bacteria. It is of a cheesy consistency, of a
yellowish-wliite or at times greenish color, and often has a
very offensive odor. It may appear at the openings of the
crypts, when the condition is evident to the most casual
inspection; or a careful examination of the anterior and
supratonsillar fossae with a probe may be necessary to dis-
cover its existence. Often, however, the most painstaking
examination fails to demonstrate it, the tonsil having all
the appearances of a perfectly normal organ; yet when the
root of the tonsil is compressed by the wire of the snare
during tonsillectomy, large amounts of foul decomposing
debris are squeezed from the depths of the crypts and
appear on the surface. In many of these cases it is impos-
sible for any one to tell the condition of the deeper parts
of the crypts until the tonsil is removed, as it is at their
blind ends, in close proximity to the capsule, that retention
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and bacterial growth are the most marked. It is here also
that the small chronic abscesses of the tonsil are most often
found, being distinctly visible through the translucent
capsule of the excised organ.

Latent primary tuberculous foci are sometimes found in
the tonsil, the percentage of cases varying with different
observers. In my own series I have found such foci in
three out of one hundred and fifty tonsils, removed from
patients with no evidence of tuberculosis elsewhere. The
lesions consist of discrete or confluent tubercles, without
round-celled infiltration or the slightest suspicion of casea-
tion. I mention this form of tuberculosis here because,
like deep cryptic retention and deep chronic abscess forma-
tion, it usually gives no clinical indication whatever of its
existence and is not discovered until the tonsil is removed.

The ability to diagnose pathologic conditions within the
tonsils in situ has been much enhanced by the French 2 ton-
silloscope, which consists of a transilluminator and a mag-
nifying speculum. Such gross lesions as deep cryptic re-
tention or abscess formation are readily seen; and even
some of the less obvious tissue changes may be detected by
one experienced in the use of the instrument.

The Bacteriology of the Crypts.—Many varieties of or-
ganisms have been isolated from the tonsillar crypts. Of
these the streptococcus is the most frequently present,
being found in so large a percentage of all tonsils examined
that it may almost be said to be normally present in the
crypts. Of 113 tonsils examined by Davis 3 removed from
patients with joint lesions, endocarditis, or nephritis sus-
pected to be due to absorption from the crypts, or who gave
histories of repeated attacks of acute tonsillitis, 90 showed
hemolytic streptococci as the predominating organism and

2For a full description of the instrument and technique of its use, see Trans. Am.
Earyng. Assn., 1916.

3Davis, D. J.: Bacteriology and Pathology of the Tonsils, Jour. Infect. Dis., 1912, x.
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in nearly pure cultures. Dwyer and Gignoux4 have re-
ported a slightly smaller percentage from cultures taken
from the crypts of essentially normal tonsils. In the re-
mainder of Davis’ series the predominating organisms were
as follows: pneumococcus, 8 cases; staphylococcus albus, 6
cases; influenza bacillus, 3 cases; diphtheria bacillus, 2
cases; and the bacillus mucosus capsulatus, 1 case. The
series of Dwyer and Gignoux gives a much greater variety
of organisms, among others the bacillus pyocyaneus and
Friedlander’s bacillus, while the Klebs-Loeffler bacillus was
found in 7 per cent and the staphylococcus in 28 per cent
of all cases, much higher percentages in both instances than
Davis’ series showed. Dwyer’s cultures were all taken
from tonsils in situ, however, and surface contamination
could scarcely be avoided, while Davis made his cultures
from the deep crypts of excised tonsils with every precau-
tion against surface contamination. His results probably
represent accurately the usual bacterial flora of the crypts.

Streptococci isolated from the crypts show considerable
variation in cultural characteristics and in the lesions they
produce when injected into animals. In the deep chronic
abscesses and in the sealed crypts of the tonsils the pre-
dominating organism is usually the Streptococcus hemo-
lyticus (pyogenes), while the Streptococcus viridans, an
organism closely related to the pneumococcus and referred
to by that name in the articles of Davis, is usually a surface
growth.5 In animal experimentation the S. hemolyticus .
regularly produces joint lesions while the endocardium is
but rarely affected. The exact opposite is true of the S.
viridans. Other members of the streptococcus group (the
S. epidemicus [Davis]), which is the usual organism of the
milk-borne epidemics of septic sore throat, the S. mucosus

4Dwyer, J. G., and Miss Gignoux: Bacteriological Examination of the Tonsillar Crypts,
Manhattan Eye, Ear and Throat Hospital Reports, Feb., 1912, no. XIII.

5 Billings, F.: Chronic Focal Infection as a Causative Factor in Chronic Arthritis,
Jour. Am. Med. Assn., Sept. 13, 1913.
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and the S. pneumonia (pneumococcus), occupy places in
the order named intermediate to the first named organisms,
both in their cultural and morphological characteristics and
their affinity for the .joints on the one hand or the endo-
cardium on the other. The 8. mucosus and the S. pneu-
monia occasionally are found in the crypts of tonsils which
have given rise to no symptoms. The 8. epidemicus, how-
ever, occurs only in those cases the clinical characters of
which have given the organism its name and is always of
extraneous origin, usually being introduced in the milk
supply. The work of Rosenow 6 and of Davis 7 indicates
that all of these may be forms of one and the same organ-
ism,—at least transmutation from one form to another has
been shown to take place with changes in cultural condi-
tions, and the character and localization of the experi-
mental lesions in animals may be determined with some
degree of accuracy by the phase of transmutation of the
organism.

There seem to lie no cultural, morphological or patho-
genic differences between the organisms isolated from the
crypts of normal tonsils (i. e., those that have given rise
to no symptoms, either local or secondary), and those re-
covered from the tonsils of patients with any of the vari-
ous infectious lesions supposedly of tonsillar origin. In
the series of Davis, only the cases of' endocarditis differed
from the average in the character of the predominating
organism of the crypts. The S. viridcins, usually a surface
growth and present in the crypts only in about 4 per cent
of all cases other than those of endocarditis, was found in
the tonsillar crypts in pure cultures or in predominating
numbers in 40 per cent of the patients with this lesion. The
organism is apparently identical with the so-called endo-

“Experimental Infectious Endocarditis, Jour. Infect. Dis., Sept., 1912.7 Bacteriologic and Experimental Observations on Focal Infections, Arch. Int. Med.,
April, 1912. Interrelations in the Streptococcus Group, etc., Jour. Infect. Dis., May,
1913.
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carditic coccus of Kosenow commonly isolated from tlie
lesions of the endocardium. So great a proportionate in-
crease in its occurrence in the tonsillar crypts of patients
with endocarditis suggests the possibility of cultures from
the crypts being of service in establishing the source of
many cardiac infections. Effectual means of destroying
the organisms on the surface of the tonsil would have to
lie taken, as the S. viridcins is nearly always found there.
This could easily be done by burning a small surface imme-
diately surrounding the mouth of a crypt with the electro-
cautery and then introducing a platinum wire deeply into
the crypt.

The tubercle bacillus undoubtedly is present in the ton-
sillar crypts of a small percentage of individuals without
demonstrable tuberculous lesions, either in the tonsil or
elsewhere. Dieulafoy, 8 by the introduction of tonsillar
fragments into animals, produced tuberculous lesions in 8
of 61 cases (12 per cent); while the combined statistics of
a large number of investigators show that primary tuber-
culosis of the tonsil is found only in about 6 per cent of all
cases.9 Dieulafoy’s large percentage of positive results by
inoculation was probably due, not to the larger percentage
of tonsils with tuberculous lesions, but to the presence in
the crypts of free tubercle bacilli which had not penetrated
to the tonsillar parenchyma.

Organisms resembling the fungus of actinomycosis are
frequently present in the detritus of the crypts. 10 They are
apparently saprophytic in character, invading the tissues
only under very exceptional conditions of injury or dimin-
ished resistance on the part of the host. Their identity
with true aetinomyces is denied by Davis. 11

8 Die larvirte Tuberculose der 3 Mandeln, Acad, de Med., April 30, May 7 and 14,
1895.

“Wood, G. B.: The Tonsils and Tuberculosis, Penn. Med. Jour., June, 1912.
10Lord, F. T.: Jour. Am. Med. Assn., Oct. 8, 1910, Iv.

Grosvenor, L. C.: Laryngoscope, March, 1911.
“Jour. Infect. Dis., Jan., 1914.
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The Relation of the Tonsils to Systemic Infections. Focal
Infections

Many systemic infections arise through the entrance into
the blood or lymph streams of organisms from the tonsillar
crypts, either with or without primary lesions in the tonsils
themselves. The infections may be divided roughly into
two groups; first, those due to chronic conditions in the
tonsils themselves and to the absorption of organisms
indigenous to the crypts; and second, those that are sec-
ondary to tonsillar lesions caused by organisms from an
extraneous source, as, for example, the streptococcus infec-
tions resulting from a contaminated milk supply. Though
infections of the latter class are often of a high degree of
virulence and may result in fatal general sepsis or grave
localized lesions, they are to be regarded rather as acci-
dents than as due to any inherent conditions in the tonsils
themselves, beyond perhaps a general susceptibility to
infection. They may be said to be of tonsillar origin only
in that the infection is primary in the lymphoid nodules of
the throat. The first class of infections are due to the
chronic pathological conditions in the crypts or in the ton-
sillar parenchyma described in the foregoing paragraphs.
They alone can be directly attributed to the tonsils and for
that reason they are the only ones that will be considered
here. It must be remembered that the other lymphoid
nodules of the pharynx may be responsible for many of
these infections, but that on account of the shallowness of
their crypts or because of other reasons for freedom of
drainage, their importance in this respect is slight com-
pared with the faucial tonsils. This is especially true of
the lingual nodules.

The systemic infections arising as a direct result of the
peculiar anatomic construction of the tonsils which makes
them a constant nidus of bacterial growth, may again be
divided into two groups; first, those following acute in-
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fiammatory lesions in the tonsil; and second, those that are
secondary to a chronic tonsillar focus which gives no clin-
ical sign of its existence, beyond perhaps more or less
marked retention of debris in the crypts. The, lesions of
the first class are described in the sections on acute follicu-
lar tonsillitis and septic sore throat. The second class of
lesions are those now commonly designated as focal infec-
tions. Broadly speaking, any secondary infection may be
classed as a focal infection, but the term is usually re-
stricted to those lesions of obscure origin which have within
the past few years been traced to chronic foci of infection
in various parts of the body. These chronic foci may be
quite evident upon examination, but they are quite as apt
to give no local signs of their existence. Among them the
tonsils must take first rank, with the teeth running a close
second. Other important foci are the nasal accessory
sinuses, the ears—including the mastoid, the gastrointes-
tinal tract and the genitourinary tract. In any given case
of focal infection, all of these possible sources should be
given due consideration, and a careful examination made
of each, before coming to any conclusion as to the treat-
ment that should be pursued. At the present time there is
an unfortunate tendency to pronounce hasty judgment
against one or another of these regions, with only cursory
examination of the others; and of them all, the tonsils are
the most frequently indicted. A rigid exclusion of other
sources often brings about the same verdict, even in the
absence of any incriminating evidence in the tonsils them-
selves. Nevertheless, I am sure that a fair percentage of
the tonsillectomies now done for the relief of focal infec-
tions might be obviated if more serious attention were
given to possible sources elsewhere. The operation of ton-
sillectomy in the adult is by no means a trivial thing; yet
one often hears it advised for the relief of so-called focal
infections of but slight moment, or in the face of obvious
lesions of the accessory sinuses or around the teeth. This
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is by no means an argument against its performance in
suitable cases. Indeed, unless some general condition of
the patient contraindicates the operation, it should be done
in all cases, in which no other source of infection can be
found or in which the removal of one or more other pos-
sible sources has brought no relief. Often the removal of
all known foci fails to bring about a favorable result. This
may be due either to the existence of an unknown and
therefore, untreated focus; or more probably to the ten-
dency of the generalized infection to perpetuate itself even
after the original focus has been removed.

Among the more important of the focal infections which
may be of tonsillar origin are acute or chronic arthritis
(including acute articular rheumatism), endocarditis, peri-
carditis, myocarditis, chorea, acute or chronic glomerular
nephritis, neuritis, myositis, cervical adenitis of simple
inflammatory or tuberculous origin, and chronic toxemia
without localized lesions other than those in the tonsil
themselves. This last condition may be characterized by
debility, sometimes with marked anemia; or gastric dis-
turbances and neurasthenia may be the most prominent
symptoms. Many other infections and toxemias have been
attributed to the same cause, among which may be men-
tioned appendicitis, pulmonary gangrene, infectious jaun-
dice, and certain skin lesions such as erythema nodosum
and erythema multiforme and acne. Exophthalmic goitre
has been considered as possibly a toxemia with like origin.
In some of these the relation of the tonsil to the disease
has not been above question; but as we must admit that
septicemia of a low or high grade of virulence may be of
tonsillar origin, it is evident that the infection may mani-
fest itself by the most varied localizations, depending on
the character and virulence of the organism and the condi-
tions of resistance present at the time in the different tis-
sues.
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Acute Rheumatic Fever.—The close relationship that
often exists between acute articular rheumatism and acute
tonsillitis lias been observed for many years. At times the
joint and throat symptoms are simultaneous in their onset,
while again the tonsillitis precedes the arthritis and may
even completely subside before the joint lesions develop.
A fair percentage of the cases develop endocarditis. More
rarely pericarditis or myocarditis occur. The bacteriology
of the lesions is not constant. Poynton and Payne 12 iso-
lated from the tonsillar crypts of a patient with acute ton-
sillitis a diplococcus (diplococcus rheumaticus) which was
identical with one they had previously found in the lesions
of arthritis, endocarditis and pericarditis. Both organisms
produced similar joint and heart lesions in animals. Since
this observation was made much conflicting evidence has
been presented concerning the etiology of acute rheumatic
fever, the character of the cocci isolated from the joints by
different investigators showing considerable diversity.
The work of Rosenow 13 goes far towards reconciling these
differences. He has isolated from the joint nodes and
exudate of acute rheumatism three types of cocci which in
their morphology, cultural characteristics and virulence
stand midway between the S. hemolyticus and the S. viri-
dans. By varying the cultural conditions the character of
the cocci was made to change from one form to another.
They produced multiple nonsuppurative arthritis, endo-
carditis and pericarditis in the same animal; but by chang-
ing the strain through changed cultural conditions, their
affinities could be transferred to the muscles, myocardium
and kidney. Apparently these organisms are not found in
the tonsillar crypts; but as Rosenow 11 and Davis 15 have
shown that transmutation of form and pathogenic proper-
ties may take place under certain conditions between the

12The Etiology of Rheumatic Fever, Lancet, 1900, ii, 861.
“Reported by Billings, F.: Jour. Am. Med. Assn., Sept. 13, 1913.
“Experimental Infectious Endocarditis, Jour. Infect. Dis., September, 1912.
“Interrelations in the Streptococcus Group, Jour. Infect. Dis., May, 1913.
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various members of the streptococcus group, it is probable
that either the S. hemolyticus or the S. viridans of the
crypts may undergo transmutation to one of these inter-
mediate forms after entering the blood current.

The treatment of acute rheumatism by tonsillectomy
should not be attempted during the acute stage of the dis-
ease, but should be deferred until after the joint symptoms
have subsided and the temperature has been normal for a
reasonable time. Under such circumstances, it is, of
course, only used as a prophylactic measure against future
attacks. In certain subacute cases, however, which show a
tendency to repeated exacerbations, the tonsils may be re-
moved during a comparatively quiescent period. When
this is done there may be a marked exacerbation of the
joint symptoms with a sharp rise of temperature, both of
which, usually subside in a few days. In cases operated
upon after the subsidence of all symptoms the value of the
operation may not be self-evident, as it is impossible to
say whether or not subsequent attacks would have occurred
had no operation been done. Theoretically tonsillectomy
surely is indicated. The results of operative measures on
the subacute cases are such as to show conclusively the
great therapeutic value of the operation, and to suggest an
equal efficacy when done for prophylaxis only.

Infectious Arthritis.—The lesions are usually subacute or
chronic and may be single or multiple. In the more acute
cases the swelling may be marked, though without the red-
ness that is seen in the lesions of acute rheumatism. A
history of tonsillitis may often be obtained. Pain on move-
ment or palpation may be severe. The temperature is only
slightly raised.

The bacteriology of the lesions is, of course, not constant.
Those cases which are supposed to be of tonsillar origin
almost invariably show pure cultures of the S. hemolyticus
in the deep crypts of the tonsil, which produce acute or
chronic multiple arthritis when injected into animals. The
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same organism may usually be recovered from the experi-
mental lesions. Their presence in the tonsillar crypts of
patients with joint lesions, and the experimental results in
animals, are suggestive of a causal relationship of the ton-
sils to the disease, but cannot be accepted in any other
light, as a large percentage of tonsils causing no symptoms
contain the same organism; and it is well known that strep-
tococci from any source may produce experimental arthritis
in animals.

The course of the disease is protracted, though it is often
markedly shortened or even abruptly terminated by a ton-
sillectomy or the surgical treatment of one of the other
common focal points. Such cases show the relation of cause
and effect in quite a dramatic fashion. Certainly no lesions
are more susceptible to improvement when the offending
focus can lie found and removed. Tonsillectomy is nearly
always indicated, unless another obvious focus is present.

Endocarditis.—Acute endocarditis occurs most fre-
quently as a concomitant of acute rheumatic fever or
chorea. It is less often secondary to infectious arthritis. It
may occur quite independently of these and without symp-
toms that attract the attention of the patient. Acute ton-
sillitis may or may not precede it, though the probabilities
are that a sore throat of slight degree accounts for a large
percentage of such cases. Their course is apt to be pro-
tracted, showing a particular tendency to remission when
the patient is given absolute rest in bed, with a return of
all the symptoms the moment he is allowed to get up again.
The bacteriology of the lesions is varied. The colon bacil-
lus or the bacillus of diphtheria occurs rarely. The pneumo-
coccus has been isolated in a fair percentage of cases. The
staphylococcus pyogenes not infrequently is found. The
vast majority of cases, however, show the streptococcus
viridans as the causal agent. This organism is commonly
found in the mouth and pharynx but is seldom present in
the tonsillar crypts. It was, however, obtained by Davis
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in practically pure cultures in the crypts of 40 per cent of
tonsils removed from patients with endocarditis which was
supposedly of tonsillar origin. It may usually be isolated
from lesions of the endocardium and when injected into
animals almost invariably localizes on the heart valves. It
rarely causes joint lesions.

Tonsillectomy is usually indicated and as in acute articu-
lar rheumatism, should be postponed until after the tem-
perature has subsided. In those cases, however, which
show a rise of temperature and pulse rate whenever abso-
lute rest in bed is broken, and especially when slight ton-
sillar symptoms are present, the tonsils should be removed
during a comparatively quiescent interval.

Chorea.—The close association between this disease and
rheumatism and endocarditis has led to the theory of its
infectious origin. Nothing definite, however, is known of
its pathology; and the results of tonsillectomy and aclenec-
tomy for its relief have been distinctly disappointing.
Occasional beneficial results are seen; and for this reason
I believe these operations are indicated, especially when
there is an associated endocarditis or in those cases in
which there is a rheumatic history.

Nephritis.—Acute or subacute glomerulonephritis may
result from streptococcus infections of local origin. It is
usually associated with or secondary to acute inflammatory
disease elsewhere, as in the tonsils, joints or heart. A
large proportion of Baehr’s reported cases 16 of endocar-
ditis due to the Streptococcus viridans showed marked
glomerular lesions in the kidney.

Streptococci may be demonstrable in the urine, but are
not to be found in the chronic form of the disease. The
reasons for this are obvious, in that chronic glomerulo-
nephritis is an end result of previous acute or subacute
inflammatory lesions, and the glomerular tufts have become

16Glomerular Lesions of Subacute Bacterial Endocarditis, Jour. Exper. Med., 1912,
xv, p. 330; Am. Jour. Med. Sc., 1912, cxliv, 327; Jour. Am. Med. Assn., lxxv, 789.
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converted into connective tissue. In its extreme form it
simulates the chronic contracted kidney of interstitial neph-
ritis.

As a prophylactic measure tonsillectomy is indicated
after an acute attack; or during the attack in the less severe
subacute cases. In the chronic form it may be done as a
prophylaxis against further damage; but it must be under-
stood that some of the glomeruli are permanently damaged
and that no therapeutic measure can have any effect on
them.

Rheumatoid Arthritis. Arthritis Deformans.—The dis-
ease may be acute, but is usually chronic, at first involving
only one or two joints and gradually spreading to others
until many may be affected. The lesions may be largely
confined to the synovial membranes and periarticular tis-
sues, or the changes may be principally in the cartilage and
bone, sometimes of an atrophic and again of an hypertro-
phic nature. There is swelling and pain, usually without
redness. The pain may be severe, especially on movement.
The joints of the hand, hip and spine are especially apt to
be involved, though no joints are immune. The process is
a protracted one and deformity and disability eventually
may be extreme. That the disease is one of focal origin is
probable; yet the results of surgical removal of one or
more possible foci have not been remarkable. Crowe 17 and
his coworkers noted improvement in only two of nine cases
in which tonsillectomy was done; and conclude that the
operation never should be advised for the relief of this
condition. The lesions are usually, however, so chronic in
character, that it is extremely difficult to judge of the ef-
fects of any therapeutic measures, whether operative or
not. Also, the disease is of such serious import to the pa-
tient, that it seems best, in spite of the absence of striking
results, to remove the tonsils in the majority of cases, ac-

17Bull. Johns Hopkins Hosp., 1917, xxviii, 1.
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cording to the joints that are involved, the amount of
deformity and especially its effect upon the patient’s abil-
ity to gain his livelihood.

Myositis (Myalgia), Neuritis, Bursitis, Periostitis, Osteo-
myelitis.—Tonsillectomy and adenectomy are often indi-
cated in these infections when the etiology is obscure and
not due to obvious exposure to cold or to strain or trau-
matism. It is in this class of cases that the other common
focal points should be examined with particular care, espe-
cially the teeth and the accessory sinuses. Iritis and
Uveitis are often of focal origin and may respond rapidly
to the surgical treatment of the tonsils or the teeth. In
both these conditions, more especially in the former, tuber-
culosis and syphilis must be excluded, as they not infre-
quently are at the root of the trouble.

Tuberculosis.—That the tonsillar crypts may be the
atrium of infection in tuberculosis is an established patho-
logical fact. Tuberculous lesions have been repeatedly
produced by the introduction of pieces of excised tonsils
into animals. The combined results of many investigators
show that about 6 per cent of all tonsils have latent pri-
mary tuberculous lesions. I have found only three cases
of latent tonsillar tuberculosis out of 150 tonsils removed
from patients without demonstrable tuberculosis elsewhere.
In two cases of tuberculous glands of the neck which were
excised, the tonsils showed tuberculous foci of the same
character. Clinically there are no signs by which the ex-
istence of such foci may be determined. They are usually
found only accidentally after the removal of the tonsils.
Tuberculous cervical adenitis frequently occurs, either sec-
ondary to the lesions in the tonsils, or in some cases
through the passage of bacilli from the crypts into the
lymphatics without the production of primary foci in the
tonsil.

The possibility of tuberculous lesions of the pulmonary
apices arising through this channel lias been raised by
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Grober 18 who has demonstrated a direct lymphatic connec-
tion between the tonsils and the parietal pleura of the
apical vault, through the deep cervical and supraclavicular
glands. From the results of his experiments he argues
that disease of the pulmonary apices may arise from bacilli
entering through the tonsils, the final step in the process
being accomplished through the inflammatory adhesions
between the parietal and pulmonary pleurae. While it may
be admitted that pulmonary infection may take place in
this way, it is probably of very rare occurrence.

In any case of chronic cervical adenitis, whether of
tuberculous or simple inflammatory origin, attention should
be given to the condition of the nose and the nasal sinuses,
the mouth and teeth, and the fauces and nasopharynx with
all their various lymphoid nodules. In the section on the
lymphatics of the tonsils, (page 39) I have briefly sketched
the lymphatic drainage of all these parts, and given some
simple rules by which the origin of the enlargement of any
particular gland or group of glands may be deduced. The
reader is referred to this section. It cannot too often be
reiterated, that the tonsils and the adenoid tissue of the
pharyngeal vault should always be removed whenever the
glands into which they drain are chronically enlarged, and
no other obvious source of the enlargement can lie found.

The Relation of Age to Tonsillar Infection. 19—From the
foregoing account it will be seen that the cryptic conditions
in the majority of tonsils are such that local or systemic
infection may result whenever the powers of resistance of
the individual are for any reason lowered. This is espe-
cially true of the tonsil of the child and in that of fibrous
hypertrophy of the adult. In the former the cryptic epi-
thelium is so thin that it offers little mechanical resistance
to the entrance of organisms, while the debris in the crypts

18Die Tonsillen als Eintrittspforten fur Krankheitserreger, besonders fur den Tuberkle-
bazillus, Klin. Jahrbuch, 1905, xiv.

H. A.: Annals of Otology, Rhinology and Laryngology, December, 1911.
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is usually considerable in amount. The great cellular ac-
tivity of the lymphoid tissue at this age probably has much
to do with the prevention of infections; but whether the
protecting agency is the outward flow of lymphocytes into
the crypts or the phagocytic power of the polynuclear leu-
cocytes or the endothelial cells of the reticulum is prob-
lematic. In the tonsils of fibrous hypertrophy of the adult
the crypts are particularly tortuous and show irregular
constrictions and dilations brought about by fibrous con-
traction. The epithelium of the crypts is for the most part
still in the attenuated state, though an irregular thickening
may be present, while whatever protection active lymphoid
tissue may exert is wanting. Neither the tonsil of infancy
nor the small regressive tonsil of the adult are as liable to
infection, as in both varieties the cryptic epithelium is thick
and cellular retention slight. (See Figs. 10, 11, 12, 13, 14
and 18.)

While these local conditions are of great importance in
determining individual susceptibility to infection, it is
probable that relative immunity plays the most important
role here. Tonsils of patients presenting no other symptoms
than those due to hypertrophy often show the worst cryptic
conditions, while those that are associated with glandular
or systemic infection may be small and retention in the
crypts not especially pronounced. Difference in virulence
of the organisms in the crypts cannot wholly explain this,
as under usual conditions their pathogenicity in animals
seems to be fairly uniform; nor can the difference in phago-
cytic activity of the cells of the tonsillar parenchyma be
held wholly accountable. These forces undoubtedly have
an influence; but the antibacterial action of the blood and
lymph, which differs so widely in relation to all bacterial
diseases, would seem to be the chief determining factor.



94

CHAPTER VI

DISEASES OF THE TONSILS
Acute Tonsillitis.—Acute tonsillitis is an infectious dis-

ease usually due to one of tlie organisms of the strepto-
coccus group, though the pneumococcus, the Staphylococcus
aureus or albus, or the colon bacillus may be the infectious
agent. It occurs in two forms,—the sporadic and the epi-
demic. A sharp distinction between the two cannot always
be made, but in typical cases the difference is sufficiently
marked to warrant considering them as different entities.
The first will be described under the name Acute Follicular
Tonsillitis,—a somewhat inaccurate term, since the entire
parenchyma of the tonsil is involved in the inflammatory
process, but retained here because the changes in the fol-
licles are more marked than elsewhere. The second may
well be named Acute Septic Sore Throat,-—a term that has
long been applied in England to epidemic tonsillitis arising
from infected milk. Until recently the disease was almost
unknown in this country, but became familiar in 1911-1912
through the disastrous epidemics in Boston, Baltimore and
Chicago.

Acute Follicular Tonsillitis.—Etiology.—In a large per-
centage of the cases the infecting organism is the Strepto-
coccus pyogenes. The Streptococcus viridans, the pneu-
mococcus, the Staphylococcus albus and aureus are
occasionally responsible. Very rarely the colon bacillus is
found. The infectious organism is, in many cases at least,
one of those chronically present in the crypts of the tonsil.
The anatomical conditions that favor bacterial growth in
the crypts have been described (p. 76). What the general
conditions may be that allow organisms, ordinarily kept
at bay, to make a breach in the line of defence and enter
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the parenchyma of the tonsil, are but imperfectly under-
stood. Possibly there may be changes in the cultural con-
ditions in the crypts, which periodically increase the
virulence of the organisms there; or, what is more likely,
the defence itself is temporarily weakened. The deleteri-
ous action of bacterial toxins of the crypts on the epithe-
lium has been assigned as a cause. It seems hardly prob-
able, however, that this extremely attenuated tissue, at
least as it is found in the tonsils of children, can be of any
great importance in this regard; it is much more likely
that vasomotor changes in the lymphoid tissue itself, or
temporary reduction in the antibacterial powers of the
blood and lymph, are responsible for the invasion. Ex-
posure to cold and wet is one of the most common means of
bringing about this lowered resistance. The relation of the
disease to rheumatism has been discussed (p. 86). It
occurs at all seasons of the year but is much more common
during the late winter and spring months than at any other
time. It may be contagious, but probably only by very
intimate contact.

Pathology. —The tonsil is increased in size, due to dif-
fuse proliferation of the cells of the parenchyma and to
active hyperemia of the organ. The crypts are filled with
purulent exudate, consisting of exfoliated epithelium, poly-
nuclear leucocytes, lymphocytes and bacteria. In the more
severe cases the exudate is fibrinous. The most noticeable
histological changes are to be seen in the follicles. Here
increased proliferation, both of the lymphoblasts and of
the endothelial cells of the reticulum, results in enlargement
of the germinal centers and in a marked accentuation of
the seal ring effect of the peripheral lymphocyte zone,
which is greatly broadened on the side nearest the adjacent
crypt. Cellular fragments are numerous within the cen-
ters, and appear to be taken up rapidly by the endothelial
phagocytes, the cytoplasm of which may show numbers of
such fragments. The changes in the diffuse tissue of the
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parenchyma are not so marked, and consist in an increase
of all its cellular elements. The polynuclear leucocytes are
relatively increased. Plasma cells are not greatly increased
above the numbers usually found in tonsils of childhood
and are most conspicuous just beneath the epithelium of
the crypts. The blood vessels show an active hyperemia,
being crowded with red and white corpuscles, while the
cells of their endothelial lining are swollen and stand out
prominently. Endothelial phagocytes are only occasionally
seen. The process may stop short of abscess formation,
which never, apparently, occurs in the interfollicular tissue
but frequently takes place in the follicles themselves, being
dependent on the intensity of the inflammatory process. It
may involve many or only a few follicles. All stages may
be seen in the same tonsil, from the circumscribed collec-
tion of polynuclear leucocytes and micrococci in the center
of the follicle, to the fully developed abscess which has
discharged into the nearest crypt. Bacteria are seldom
seen in the interfollicular tissue of the parenchyma. 1

Symptoms.— The onset is abrupt, a definite chill or chilly
sensations, malaise, pain in the back and limbs, and a sore
throat coming on in quick succession or simultaneously.
The temperature goes up rapidly, reaching 103° to 105°
within the first twenty-four hours. Prostration may be
marked and is entirely disproportionate to the extent and
severity of the local process. The tonsils are swollen and
red and their surfaces studded with discrete white spots—-
the protruding exudate of the crypts. The other lymphoid
nodules of the pharyngeal ring are involved in many cases.
Enlargement of the tonsillar cervical glands is the rule,
and gives rise to tenderness and lameness in that region.
Swallowing is painful and may be difficult when the tonsils
are excessively swollen. The voice is thick and at times
has a nasal quality. The tongue is furred and the breath

1The best description of the pathology of acute tonsillitis is that of Goodale, which
appeared in The Jour. Boston Soc. Med. Sc.. January, 1899.
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heavy and offensive. The inflammation may extend to the
eustachian tube and the middle ear, but pain in the ear is
not necessarily an indication of middle ear involvement,
as the symptom is frequently a reflex one. The urine is
scanty and high colored. Febrile albuminuria is not un-
common. More rarely acute nephritis develops. The dura-
tion of the disease is short, the acute symptoms usually
subsiding within three or four days, leaving the patient
with nothing worse than a general weakness, which may,
however, be profound and somewhat protracted.

The severity of the symptoms of acute tonsillitis varies
within wide limits. The foregoing description may be
taken as typical of a case of moderate severity and with-
out complications. There are, however, many cases in
which the patient is at no time ill enough to be confined to
his bed or even to be kept within doors. Such cases are
particularly apt to be recurrent, usually giving a history
of being “subject” to sore throat at varying intervals.
The history of previous attacks is perhaps not so common
in the more severe cases.

Complications.—The infection may extend to the eusta-
chian tube and the middle ear. Peritonsillar abscess oc-
casionally develops, though it is not so common as in the
epidemic form of tonsillitis. Acute rheumatism, chorea,
infectious arthritis, endocarditis and pericarditis, and acute
nephritis cannot be said to be rare sequelie. Erythema
multiforme and nodosum have been reported

Diagnosis. —There may be great difficulty in distinguish-
ing acute tonsillitis from diphtheria. Usually the discrete
white spots of exudate, friable and easily removed without
leaving a bleeding surface, are sufficiently characteristic.
When, however, two or more spots coalesce so as to form
a broad patch, doubts as to the nature of the process may
arise. This is particularly the case when suppuration in
the follicles occurs and the exudate in the crypts is fibrin-
ous. It may then closely simulate a false membrane. If
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there is any doubt whatever, a culture should be taken, and
if positive, should be accepted at its face value, regardless
of the clinical developments of twenty-four hours. On the
other hand a negative culture should have no influence
in determining treatment if clinical appearances point
strongly to diphtheria. A second culture should be taken;
and any case still suspicious enough to require this should
be given antitoxin without waiting for the report on the
second culture.

Treatment.—If the case is seen during the first twenty-
four hours the abortive treatment should be tried. This
consists in painting over the surface of the tonsils a 50
per cent solution of nitrate of silver. It may be applied
with a cotton tipped applicator, great care being taken that
the cotton contains no excess of the solution which may
run over the surrounding mucosa and into the larynx.
Spasm of the larynx from this cause may be very disquiet-
ing. The solution should be applied over the entire ton-
sillar surface. This treatment has been highly recom-
mended, and complete control over the majority of cases
within twenty-four hours has been claimed. The milder
cases are undoubtedly much benefited and the course of the
disease shortened by this measure. I have not seen any
surprising results from its use in the more severe cases.
A hot gargle of the hyposulphite of soda (one teaspoonful
to a half pint of hot water) relieves the discomfort in the
throat and may lie used frequently. The bicarbonate of
soda may be used in place of the hyposulphite. I have been
in the habit of substituting for the gargle a hot irrigation
of the same solution used in a fountain syringe. The pa-
tient holds his head over a basin and plays the stream into
the pharynx. The irrigation may be continued much longer
than a gargle and with less fatigue to the patient. The
stream comes in intimate contact with the tonsillar sur-
faces, washes away the exudate, opens the mouth of the
crypts and promotes drainage and resolution in the tonsil.
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The lieat also tends to allay the pain. An ice bag or cold
compresses may be applied externally. It is doubtful
whether internal medication has any marked influence on
the disease. The bowels should be freely opened with
calomel followed by a saline cathartic. A ten grain Dover’s
powder may be given early. Guaiacum, in the form of the
tincture or tablets, and the salicylates are of value, at least
in allaying pain. They should be given in full doses in
cases in which there is a rheumatic history. Small re-
peated doses of the tincture of aconite are recommended
in children. Iron, quinine and strychnia are indicated dur-
ing convalescence, as anemia and debility may be pro-
nounced.

In the recurrent cases complete removal of the tonsils
during an interval of quiescence should be advised. In the
majority of instances complete relief from subsequent at-
tacks is gained. Occasionally after a tonsillectomy the
nodules on the posterior pharyngeal wall and in the lateral
folds enlarge and become the seat of periodic inflammation.

Septic Sore Throat.—It is often difficult to make a dis-
tinction between the sporadic and the epidemic forms of
acute tonsillitis, a given case being assigned to one or the
other group because of the presence or absence of an un-
usual number of similar cases. The disease under con-
sideration here is quite distinct from ordinary follicular
tonsillitis, whether epidemic or sporadic, being not so much
a tonsillitis as an infection involving the tissues of the
pharynx generally; though undoubtedly the lymphoid nod-
ules are the weak points in the mucosa through which the
infection enters. I have, therefore, used the term “Septic
Sore Throat” because it gives a more accurate idea of the
nature of the disease and the extent of the tissues involved,
than any of the names usually applied to tonsillar infec-
tions.

Etiology. —The disease is of recent recognition in this
country and was first brought to general attention by the



100 THE TONSILS

Boston epidemic of 1911. In England, however, epidemics
of a similar nature have been frequently reported for the
past thirty years. The disease is usually milk borne.
Swithinbank and Newman in 1903 reviewed the outbreaks
up to that time, and came to the conclusion that “it is safe
to assume that a year never goes by in which there are not
outbreaks of sore throat or tonsillitis due to milk or
cream.” The Boston and Chicago epidemics were traced
directly to this source. In some instances inflammatory
disease of the udder has been found among cows supplying
milk to the region in which the epidemic occurs. In others
the milk is infected through the medium of dairy employees
with tonsillitis or septic infections of the hand. The con-
tagiousness of the infection by direct contact or through
some intermediary other than milk, varies. In the Boston
epidemic the disease was practically noncontagious in this
sense. Yet the milk supply that caused it was probably
contaminated, directly or indirectly, by organisms which
had caused a protracted epidemic of sore throat in the
region from which the milk came, which epidemic was not
milk borne and was undoubtedly spread by direct or indi-
rect contact. The clinical characteristics of the cases in
both epidemics were similar. Growth in the milk must
have modified the organism sufficiently to cause this change
in its power of transmission from one individual to an-
other. When the infection is milk borne the epidemic ap-
pears suddenly, is largely confined to households that use
the milk in question, lasts a few days and as suddenly sub-
sides. Epidemics in which the disease is contagious by
contact develop slowly, show no marked concentration, may
last for weeks and subside slowly. The disease is caused
by a streptococcus. Davis,2 in a study of the Chicago epi-
demic, found an encapsulated streptococcus both in the
throat and in the distant secondary lesions, which in cnl-

2J*our. Am. Med. Assn., June IS, 1912.
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tural and morphological characteristics lies midway be-
tween the Streptococcus pyogenes and the Streptococcus
mucosus. Four strains examined by him obtained from
patients during the Boston epidemic showed an iden-
tical organism. Luetscher, 3 examined cultures taken from
secondary lesions in five cases from the Baltimore epi-
demic and found in all streptococci of the hemolytic or
pyogenes group. Until the classification of the various
forms of streptococci has been put on a more definite and
uniform basis, it seems best to consider this organism as a
modified Streptococcus pyogenes of a peculiarly virulent
type.

Pathology.—The inflammatory process is not confined
to the tonsils and the other lymphoid nodules of the phar-
ynx but includes the general mucosa of the pharynx and
palate. The lesions start in the lymphoid tissue, however,
and in some instances do not spread beyond them. There
is not such a tendency to cryptic exudate as in the follicular
form. On the other hand the inflammation is often suf-
ficiently intense to cause a fibrinous exudate on the surface
of the tonsils or even on the pharyngeal mucosa. The
throat lesions bear a close resemblance to those of scarlet
fever, and the surface exudate may easily be mistaken for
a diphtheritic membrane. Secondary lesions are common
in the cervical glands, in the joints, heart and kidneys, in
the lungs, and particularly in the peritoneum. Peritonsil-
lar abscess is common. The pathologic histology of the
acute condition in the tonsils has not, for obvious reasons,
been investigated.

Symptoms.—The subjective symptoms are not unlike
those of a severe case of follicular tonsillitis. The mus-
cular pains and the prostration are more pronounced, and
there may be severe headache and even nausea and vomit-
ing. The pulse may be high, but in many instances a rela-

3Jour. Am. Med. Assn., Sept. 14, 1912.
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tive slowing occurs. At the start the whole pharynx is
congested and looks much like a scarlet fever throat. Fol-
licular exudate soon appears; or more commonly the exu-
date forms diphtheria-like patches on the tonsils or the
pharyngeal wall. The tonsils may be enormously swollen
and edema of the surrounding soft parts may be great.
Infection of the cervical glands almost constantly occurs
accompanied by marked tenderness and lameness in the
muscles of the neck. The glands often do not suppurate
but form indefinite brawny swellings which subside slowly.
Swallowing is very painful. The symptoms subside after
three or four days—in mild cases without secondary com-
plications. Convalescence is often slow.

Complications.—The complications of the disease are
numerous and serious. This applies particularly to per-
sons past middle life, among whom the mortality from sec-
ondary infections is great. Of the forty-eight deaths
attributed to the Boston epidemic, two-thirds occurred at
ages above fifty-five, and one-third at ages above seventy-
five. 4 Children usually escape the more serious sequelae of
the disease. Peritonsillar abscess and suppuration of the
cervical glands are frequent. Rarely deep-seated cervical
suppuration (Ludwig’s angina) takes place. Otitis media
does not occur as often as might be expected, only slightly
over 3 per cent of the cases analyzed by Capps5 in the
Chicago epidemic having this lesion. Multiple arthritis
is perhaps the most common of all the complications.
Nephritis and endocarditis are often seen. The tissues of
the larynx and epiglottis may become involved. Broncho-
pneumonia, general septicemia and general peritonitis are
the most frequent causes of death.

Diagnosis.—The disease is even more likely to be con-
founded with diphtheria than the usual follicular tonsil-
litis. The same rules hold here, however, as in that

4 Winslow, C. E. A.: Tonsillitis and an Infected Milk Supply, Jour. Infect. Dis., 1922, x.
5 Jour. Am. Med. Assn., June 15, 1912.
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affection, and there is little excuse for a mistake, with a
bacteriological laboratory at our disposal. Between acute
septic sore throat and scarlet fever, on the other hand,
there is grave danger of a mistake in diagnosis. All of
these cases should receive a careful examination for a
scarlatinal rash, both on the first day and on the two suc-
ceeding days. In no other way can this mistake be avoided.

Treatment.—In the less severe cases the treatment does
not differ from that of the usual follicular tonsillitis. In
those cases in which sepsis is a pronounced feature the
autogenous vaccines should be tried; or the antistrepto-
coccic serum may be given, the dose being 20 c.c., repeated
as circumstances seem to warrant.

Acute Suppurative Tonsillitis.—Suppuration in the ton-
sils frequently occurs in acute tonsillitis in the form of
multiple minute abscesses in the follicles. The more se-
vere the inflammatory process the more likely is suppura-
tion to occur. Owing to the friable nature of the tissue
and the close proximity of the follicles to the crypts, these
abscesses never attain a size that may be appreciated clin-
ically. They discharge early into the nearest crypt. One
can only surmise from the character of the exudate at the
mouths of the crypts whether or not suppuration has taken
place. The appearance of the tonsil does not help in this
matter nor is the question a vital one. I have never seen
an acute abscess of the tonsil that reached a size sufficient
to change the clinical picture of acute tonsillitis. Suppura-
tion in the tonsil has quite generally been confounded with
peritonsillar abscess and the symptoms of the two condi-
tions described as similar or identical. Nothing conld be
further from the truth. Suppuration in the tonsil pro-
duces multiple small abscesses which practically always
break into an adjacent crypt and not on the surface. They
are never closely confined since they are always situated
near the cryptic surface and the friability of the lymphoid
tissue allows them easily to break in that direction. They
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never, therefore, cause any of the distressing symptoms
that pus under pressure produces. The symptoms de-
scribed in the following paragraphs on peritonsillar abscess
are those of suppuration in a confined space bounded by
fairly unyielding tissues. Whenever these symptoms are
present one may be certain that the pus is in the periton-
sillar space and not in the tonsil itself. Suppurative ton-
sillitis is simply an incident of acute follicular tonsillitis,
septic sore throat or the septic conditions accompanying
scarlet fever or diphtheria. It requires no special surgical
treatment. Occasionally a dilated crypt becomes the seat
of an acute local infection. Such a focus simulates closely
abscess formation since the retained debris of the crypt
becomes partially liquefied. The symptoms are those of
mild soreness and swelling distinctly localized at some one
point in the tonsil. Simple incision gives prompt relief.

Peritonsillar Abscess (Quinsy Sore Throat).—Periton-
sillar abscess is a collection of pus in the peritonsillar
space. In uncomplicated cases the pus always is confined
between the capsule of the tonsil and the muscular Avails of
the sinus tonsillaris. When suppuration occurs in this
space the capsule is lifted from its bed in the sinus by the
accumulating pus, and the tonsil is dislocated inward. The
extent and direction of this dislocation varies with the sit-
uation and size of the abscess, which may occupy but a
small part of the space, being confined by inflammatory
adhesions to that part in which it originates; or the pus
may burroav between the capsule and the sinus Avails until
the abscess caA 7ity comprises the Avliole space except the
inferior third, AAdiere the intimate connection of the capsule
with the superior constrictor limits its extent in that direc-
tion. If the abscess is small and posterior, the posterior
pillar will be pushed backward and the tonsil fonvard and
inward. Anterior abscesses appear prominently under the
upper part of the anterior pillar, and throAV the tonsil
backward and inward. Localization of this sort is com-
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paratively rare, by far the greater number of abscesses
comprising pretty much all of the upper two-tliirds of peri-
tonsillar space. The tonsil is then dislocated inward and
slightly downward, the lower pole being more or less fixed
in position by its attachment to the external wall. The
abscess swelling then appears prominently in the palate
and at the upper half of the anterior pillar. When it is
remembered that the buried tonsil—the type most fre-
quently associated with peritonsillar abscess —mounds high
into the palate, and that the capsule covers the whole of
this palatal portion, it will be appreciated that these ab-
scesses are largely palatal, and that the capsular covering
of the supratonsillar fossa is the only tissue between them
and that fossa. This relationship is of importance from
the standpoint of surgical treatment and will be referred
to again in that connection.

Etiology. —The suppuration may be secondary to acute
infections in the tonsil, especially those of the epidemic
form. More often it is independent of such infections.
The same conditions that bring about recurrent acute ton-
sillitis—cryptic retention, chronic suppuration and fibrous
hypertrophy—favor its occurrence. The infecting organ-
ism is the Streptococcus pyogenes. A large proportion of
these abscesses occur in young adults. They are not com-
mon in children and are rare in infants, though I have seen
two cases under ten months old. They occur at all seasons
but are particularly common during the late winter and
early spring months. Attacks are apt to be recurrent.

Symptoms.— The symptoms are largely due to the ac-
cumulation of pus under pressure. They come on gradu-
ally with pain in one side of the throat, which is much
intensified when the patient tries to swallow. As the pus
increases in amount the tension in the abscess cavity be-
comes greater, and by the third day—sometimes sooner—
the typical picture of quinsy is presented. The head is
held rigidly and is thrown slightly forward and towards
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the affected side. The collar is discarded to avoid pres-
sure on the neck. The face is serious, eyes intent, lips
slightly parted over tightly set jaws, between which there
is often a constant drooling of ropy tenacious saliva.
There is great difficulty and pain in swallowing, the pain
radiating to the ear of the affected side. The jaws can be
separated only slightly since such movement increases the
tension in the abscess cavity and the muscles of mastication
are set to avoid this. One may safely predict the size of
the abscess by this symptom alone; the two are directly
proportionate. The general symptoms are not severe. The
temperature is usually below 100°. Examination of the
throat is difficult on account of the impossibility of opening
the month widely. The fauces are filled with a thick
mucus, and there are marked swelling, redness and edema
of the palate and uvula, against which the tonsil on the
affected side is thrown. The median raphe of the palate
inclines to the well side,—a phenomenon that is not present
in simple swelling of the tonsil. This is a minor detail in
cases with other prominent symptoms; but when the ab-
scess cavity is small and the symptoms and signs slight, it
may serve to differentiate peritonsillar suppuration from
inflammatory swelling of the tonsil. The swelling of the
abscess, the edema of the surrounding soft parts and the
protrusion of the tonsil may nearly fill the fauces. If the
abscess is palatal the swelling is most prominent over the
upper half of the anterior pillar and the palate. This is
the most common form. Those that are confined to the
outer wall of the sinus produce a prominence of the an-
terior pillar by pushing the tonsil inward and forward.
Occasionally the abscess points posterior to the tonsil.

Duration.—When not terminated by surgical measures,
a spontaneous rupture may occur at any time after the
fifth day. This usually takes place through the anterior
or the supratonsillar fossa where the abscess wall is thin-
nest. It has been commonly thought that pus does not
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form until after the third day. This is a mistake and
means that, under the old measures, pus was seldom found
until after that time because the abscess cavity had not
attained a size sufficient to make its location evident.
These inflammations are suppurative early. I have found
the pus at the end of thirty-six hours. Untreated cases
may last from two to three weeks and may even become
chronic with intermittent discharge of pus.

Thrombosis of the internal jugular may occur, however,
and a fatal result ensue, either from multiple septic emboli
or from hemorrhage. Bleeding may occur either from the
vessels of the carotid sheath or from the smaller vessels in
the walls of the sinus tonsillaris. Fortunately this is a
rather rare sequela of quinsy. 6 I have seen two cases, one
of which recovered after repeated hemorrhages through a
concealed opening and at intervals of some days. The
other was fatal on the second day after I first saw the
patient. When he was admitted to the hospital he gave the
history of intermittent bleeding for two days. The abscess
had been opened ten days previous to that time. Examina-
tion showed a large swelling at the site of the abscess,
which could lie seen to be composed of blood clot that par-
tially protruded through the gapping wound in the palate.
There was no swelling externally in the carotid triangle,
so that it seemed unlikely that any of the larger vessels of
the sheath were involved. The patient refused operative
interference and died after repeated severe outbursts of
bleeding. There is only one method of handling these
cases. The carotid sheath should be opened and the condi-
tion dealt with at its source if any of the large vessels are
involved. If they are not involved, the external carotid
should be tied, a rapid tonsillectomy done, and the tonsillar
region emptied of its blood clot. Any bleeding that may

6Newcomb, J. E.: Transactions American Earyngological Assn., 1908. (A resume of
the literature on this subject.)
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then be found may be treated along the lines advised in the
treatment of postoperative tonsillar hemorrhage.

Treatment.—The patient seldom applies for treatment
until after the process is well advanced and the discomfort
great. Surgical evacuation of the pus is the only treat-
ment that is of any real benefit, all other measures being
of use only to allay the pain and discomfort or to hasten
the suppurative process. For the former cold applications
to the neck or hot alkaline gargles or irrigations may be
serviceable. At the earliest possible moment the abscess
should be opened and thoroughly drained. If it is small
and pointing definitely at the anterior or posterior pillar,
it may be opened at its most prominent point with a long
sharp-pointed scalpel. Cocaine (4 per cent) should first
be injected at the site of the proposed incision; but a per-
fectly sharp knife is as essential as the cocaine to dimin-
ish the pain, which may be caused quite as much by the
pressure of the knife on the tense abscess wall as by the
incision through the tissue. In the typical abscess of the
palatal type the classical incision has been through the
palate, halfway between the root of the uvula and the top
of the anterior pillar. This incision usually reaches the
pus, but it is always very painful on account of its depth.
A simpler way is to make the incision directly up through
the roof of the supratonsillar fossa. A right-angle sickle-
knife may be used and has only to pass through a very thin
layer of mucosa to reach the abscess cavity. Frequently
any and all incisions fail to locate the pus, and for this
reason the dissection method as advocated by Ballenger
is the best for a majority of the cases. This consists in
making an incision through the anterior layer of the plica
exactly as though one were doing a dissection enucleation
and then dissecting around the capsule until the pus cavity
it reached. This is best done under local cocaine anesthe-
sia; or ether may be given, care being taken when the pus
is evacuated and the abscess cavity drained that the head
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is immediately thrown forward so that none of the pus is
inhaled.

In certain cases, in which the inflammatory reaction in
the tissues surrounding the tonsil is not too great, the
operation may be carried a step farther and the tonsil dis-
sected out then and there.*

The theoretical dangers of this operation are two: First,
that a general anesthesia is not safe on account of the pos-
sibility of subsequent pulmonary infection from inspired
pus; second, that it is always dangerous to operate on an
acute inflammation of the tonsil, at least to do so extensive
an operation as a tonsillectomy, because of the fresh field
opened up for infection. On the first head I can say only
that I do not believe that the danger exists, beyond that
which may be present in the dissection of any tonsil, pro-
vided due care is taken when the abscess cavity is reached,
to prevent with gauze sponges any escape of pus below the
fauces. Very large peritonsillar abscesses are not suitable
for this method of treatment, both because they may easily
be drained by simple incision, and because their size makes
a general anesthetic inadvisable. In these the large amount
of pus might be difficult to manage in such a manner as to
be sure that a considerable amount did not get below the
fauces. In the smaller deep-seated abscesses a sponge on
the end of a holder absorbs the pus perfectly as fast as it
is evacuated. I have now operated on twenty-four cases
by this method, and in none have I had reason to believe
at the time of operation that any pus was inhaled, nor has
there been anything in the subsequent history of these cases
that would suggest it.

Of the second danger, that of infecting a large fresh
wound with the streptococcus, it may be said that both
theory and observation show that this method is much
safer than the usual treatment by simple incision. This
incision through the palate or the anterior pillar does open
a fresh field for infection, in that in some of its course at

*Barnes, H. A.: Treatment of Peritonsillar Abscess by Tonsillectomy During the
Acute Stage. Transactions of the American Baryngological Society, 1915.
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least, it goes through more or less normal tissue, where
inflammatory exudate has had no chance to place a protec-
tive barrier between the streptococcus and the general sys-
tem. To this also may be added the possibility of opening
one of the large veins of the sinus walls by a blind incision.
Moreover, a fresh cut immediately closes more or less com-
pletely, so that drainage is poor, not only from the abscess
cavity itself, but from the newly infected area of the in-
cision. When the tonsil is dissected out, however, the con-
ditions are in every way more favorable. The sinus walls
are everywhere protected from absorption of the strepto-
coccus by marked inflammatory infiltration, and the only
fresh wounds made by the dissection are those through the
plica anteriorly and posteriorly. It may be argued that the
sinus walls everywhere are liable to injury; but if the dis-
section is carried out according to the description given
below, there is but slight danger of this. Add to these
theoretical considerations the fact that after dissection we
have, instead of a closed abscess sac and a poorly drained
fresh incision, a simple open ulcer, the walls of which are
everywhere rendered practically impervious to absorption,
and it will be appreciated that this radical treatment is far
less dangerous from the standpoint of streptococcus infec-
tion than the older method of simple incision.

One other point makes this method of particular value,-—
the abscess may be treated with success much earlier than
in any other way. Peritonsillar inflammation has been said
not to become suppurative until the fourth or fifth day of
the disease. That this is not so, any one may convince
himself by dissecting out the tonsil on the third or even
the second day. He will then find that the disease becomes
suppurative early, and that the reason that pus is seldom
found before the fourth day is that it is too deeply seated
and too small in amount to be found with any degree of
certainty by the method of incision. Tonsillectomy offers
a practical way of safely cutting short these most distress-
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ing inflammations early in their course. It is advisable
that it be done not earlier than the third day, however, as
before that time the walls of the sinus are not sufficiently
infiltrated to offer a suitable defence against streptococcus
infection.

The operation of tonsillectomy in these cases differs only
slightly from the usual procedure by the dissection method.
It is essential that the dissection be a clean one, and that
the muscular walls of the sinus be as little injured as pos-
sible. If one of the larger veins is opened, it seems to me
that the chances of general streptococcus infection may be
distinctly increased. To avoid this, it is necessary that the
field of dissection should be seen at every step. Now these
tonsils are always tightly adherent to the walls of the
sinus, except over the area occupied by the abscess itself.
It is difficult, therefore, to find the line of demarcation be-
tween the two after the first incision in the plica has been
made. The usual more or less blind evulsion of the su-
perior lobe by blunt instruments or by probe pointed
knives is dangerous, as the sinus walls are almost sure to
be injured. To insure against this, I have found a pillar
retractor essential. The one I have used is not unlike Kil-
lian’s retractor for the lacrimal sac, except that the handle
is longer, the blade broader, and thinner and the curve
somewhat greater. After the first incision in the plica has
been made, the retractor is inserted by an assistant under
the free edge, and the plica and pillar gently pulled out-
ward and forward. At the same time the tenaculum
holding the tonsil is pulled inward, so that the line of de-
marcation between the capsule and the sinus wall is easily
discerned at the apex of the resultant V-shaped cleft be-
tween the two tissues. The lightest touch of a sharp knife
serves to deepen and widen this cleft, which is in this man-
ner extended backward until the abscess cavity is reached.
A gauze sponge on a holder is then inserted against the
incision and the abscess cavity allowed gradually to empty
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itself. If there is a large amount of pus, several sponges
may be required to absorb it. This, however, causes no
embarrassment, as the stream may be cut off or turned on
at will by the valve-like action of the plica and anterior
pillar controlled by the retractor. When the pus has been
completely evacuated, the dissection is again carried on as
before until the tonsil is sufficiently freed to allow of the
easy application of the snare.

The bleeding during this operation is surprisingly slight,
—no greater, indeed, than that which occurs in the usual
operation on the nonadherent tonsil.

The question of the disposition of the other tonsil is a
delicate one. I have always removed it; and though cogent
reasons undoubtedly might be advanced against it, I have
yet to see any untoward results that would lead me to
change my belief in its safety.

The results of the operation are particularly gratifying,
especially to the patient. All the local symptoms subside
with surprising rapidity, so that on the day following
operation, the sore throat of tonsillectomy alone remains.
Strangely enough, this last symptom is always quite mild
on the side of the abscess, and patients invariably remark
upon the fact. The lessened sensibility of the wound is
probably due to the infiltrated condition of the tissues.

Vincent’s Angina.—Vincent’s angina is an ulceration of
the mucosa characterized by the formation of a necrotic
membrane and the presence of the Bacillus fusiformis and
a spirillum in the lesions in preponderating numbers. The
ulceration is confined to one or both tonsils in a large ma-
jority of the cases, though the mucous surfaces of the
mouth are often involved. Rarely the lesions are primary
in the pharynx, larynx, trachea or bronchi. The ulceration
is usually superficial, but occasionally the deeper struc-
tures are invaded and more or less of the entire tonsil may
slough away; or it may spread to the surrounding tissues,
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and the faucial pillars, the palate and the pharyngeal Avails
become the seat of a destructive gangrenous necrosis.

Bacteriology.—The fusiform bacillus and its accompany-
ing spirillum were first described by Miller in 1883, avIio
found them in normal mouths and especially in cases of
neglected teeth. Their presence in the lesions of ulcero-
membranous angina Avas first reported by Rauchfus ten
years later. In the same year (1893) Babes found them
in the gums of scurvy. Plant in 1894 and Vincent in 1896
reported cases of ulceromembranous angina associated
with these organisms, and Vincent’s subsequent work has
given his name to the disease. The organisms have been
found in all sorts of necrotic and suppurative processes,
—among others hip abscess, suppurative otitis media and
mastoiditis, abscesses of the spleen, lungs and liver, noma,
pyorrhea alveolaris and necrosis of the jaw. Invasion of
the blood stream with consequent general pyemia or sep-
ticemia has been reported. 7

The Bacillus fusiformis is an anaerobic organism and
therefore does not appear in cultures grown from the le-
sions. The typical form seen in smears direct from the
lesions is a double pointed bacillus, somewhat swollen in
the middle and often presenting a beaded or barred appear
ance due to a varying number of deeply stained granules
in its protoplasm, which is elsewhere but lightly stained.
It is nonmotile and decolorizes by Gram. In anaerobic
cultures its morphology is very variable. Some of its
forms are sinuous and when granules are absent simulate
a loosely Around spirochete. The typical spirochetal forms
seen in smears do not appear in pure cultures of the
bacillus. 8 The spirillum which always accompanies the
bacillus is a cork-screw-like organism not unlike the Spiro-
cheta pallida, but with fewer twists and Avider spirals than

7Earson, W. P., and Barron, M.: Jour. Infect. Dis., Nov., 1913.
Rosenow, E. C., and Tunnicliffe, Ruth: Jour Infect. Dis., Jan., 1912.

8Place, E. PI.: Boston Med. and Surg. Jour., Nov. 9, 1911.



114 TJTE TONSILS

the latter, and when seen under dark-field illumination is
more rapid in its rotary movement. Both the spirillum
and the bacillus stain well with carbol-fuchsin or with
Unna’s polychrome methylene blue. They are regarded

Fig. 22.—The organisms of Vincent’s angina. At the periphery of the field
the organisms are not in focus.

by some observers9 as different forms of the same organ-
ism, but this identity is denied by others. 10 Their causal
relationship to the disease is by no means proved, as be-

!) Tunnicliffe, Ruth: Jour, of Infect. Dis., 1906, iii, 148.
10 Krumwiede, C. Jr., and Pratt, Josephine S.: Jour, of Infect. Dis., Nov., 1913.
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yond tlie fact that they are constant in the lesions and may
be cultivated outside the body, they do not fulfill the pos-
tulates of Koch. Inoculation experiments have been incon-
clusive. Nevertheless the consensus of present opinion
supports the view that the lesions of ulceromembranous
angina are caused by the invasion of the tissues by these
organisms. Although they are often found in other ulcera-
tive lesions of the mouth and throat, such as diphtheria
and syphilis, they are never seen in such vast numbers as
in the smears from the anginas of the Vincent type.

Etiology—Lowered resistance, either from general
causes, or local, and following acute or chronic inflamma-
tions of the mucosa, probably plays an important part.
Careless hygiene of the mouth, particularly when carious
teeth or pyorrhea are present, predispose to the disease by
keeping up a constant and large supply of the organisms.
Both the latter causes probably account for the large num-
ber of cases that occur in institutions for children. Its
more serious forms are often secondary to other infections,
as diphtheria, scarlet fever or measles; or one of the essen-
tial blood diseases may be present.

Patients with leucemia seem especially subject to the
disease, and these cases usually terminate fatally. It is
interesting to note that the disease was very common
among the troops in the trenches. Bouty 11 reports that it
represented 23 per cent of all the throat cases occurring in
one of the large British military hospitals in France. It
occurs most often in children and young adults, though no
age is exempt. It is said to be mildly contagious but in-
stances of direct transmission from one person to another
are rare.

Pathology.—The lesion consists of a necrosis of the tis-
sue which forms a pseudomembrane covering a sharply
defined ulceration. The membrane is of a pultaceous gran-

“British Med. Jour., Nov. 24, 1917, p. 685.
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ular consistency and when removed exposes a bleeding-
surface beneath. The Bacillus fusiformis and its accom-
panying spirillum are always present in vast numbers both
in the membrane and in the advancing line of necrosis in
the tissue. The ulceration is commonly superficial, healing
taking place without scarring. Sometimes it is deep and
destructive and is followed by marked cicatrices. The ton-
sils are the usual site of the disease but other parts of the
mucosa of the respiratory or upper alimentary tracts may
be involved.

Symptoms.—The subjective symptoms are slight, other
than the soreness of the throat and pain on swallowing.
There may be mild malaise. The temperature is raised
but slightly or not at all. A bad taste in the mouth and
fetor of the breath are always present. Objectively two
general types may be distinguished, one closely simulating
diphtheria and the other resembling the lesions of syphilis.
In the first type there is a single membranous area on one
or both tonsils. The membrane may be white, whitish-
gray, gray, yellow or even of a greenish tinge. It may
extend beyond the tonsils to the surface of the pillars or
the palate. It is easily removed and quickly re-forms. The
exposed ulcerated surface is exquisitely sensitive and
bleeds easily. In the second type several small discrete
ulcerations may be seen on the tonsils with normal tissue
intervening. The ulcers are covered by the characteristic
membrane and simulate the mucous patch or the later
ulcerations of syphilis according to their depth. Mild
ulcerations of the buccal surfaces or gums of the ordinary
aphthous type are present in many cases. The submaxil-
lary and cervical glands may be slightly enlarged but are
seldom tender.

The graver forms of the disease are comparatively rare
and follow in the wake of oilier infections such as scarlet
fever, diphtheria and measles, or occur in the course of
pernicious anemia or leucemia. Under these conditions the
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tissues are unable at times to resist the inroads of organ-
isms which are ordinarily harmless or which make but little
headway when the general resistance is anywhere near par.
Large areas of the mouth and pharynx become involved
and the necrosis extends deeply. The pulse is rapid and
feeble and the prostration extreme. Even here the tem-
perature is normal or only slightly raised. The submaxil-
lary and cervical glands may be markedly enlarged. These
cases usually terminate fatally.

Diagnosis. —Those cases simulating diphtheria can be
differentiated from it only by smears taken directly from
the lesions and by the usual cultures for the Klebs-Loeffler
bacillus. The organisms of Vincent’s angina are anaerobic
and therefore do not appear in ordinary cultures. If the
smears show them in large numbers the lesion is probably
Vincent’s angina. As these organisms are sometimes
found in diphtheritic membranes, the cultures should be
found negative for the diphtheria bacillus before the diag-
nosis is definitely decided. In the forms simulating syph-
ilis, the history and the Wassermann reaction, together
with smears from the lesions, make the diagnosis clear.

Prognosis. —The course of the disease is variable. In
the majority of the cases the ulcers remain superficial and
heal in a few days without scarring. They may, however,
last for weeks. If the ulceration is deep, scarring is the
rule. Recurrence is common. Those cases accompanied
by very extensive necrosis are likely to prove fatal, death
resulting from exhaustion or secondary septic complica-
tions.

Treatment.—Oral cleanliness is the sine qua non of the
treatment of this affection. As long as carious teeth or
suppurative conditions of the gums or tooth roots are ig-
nored, the local treatment of the ulcers may be without
result. A good dentist is the best therapeutic measure that
can be prescribed. Orthoform may be given for the pain.
The general health should receive attention. Locally chro-
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mic acid (5 per cent), zinc sulphate (5 per cent), silver
nitrate (10 per cent), tincture of iodine, trichloracetic acid,
methylene blue, Fowler’s solution or salvarsan, may be
used. When the ulcerations are small the trichloracetic
acid is very useful applied every other day. The milder
solutions are better for the larger surfaces. Before making
any of these applications the membrane should be gently
removed with a cotton tipped applicator dipped in peroxide
of hydrogen and the ulcerated surface made insensible with
a 10 per cent solution of cocaine. The treatment of the
severe cases is unsatisfactory. Salvarsan, injected locally
or given intravenously, offers the best hope of recovery.
The leucemic cases invariably terminate fatally, no matter
what form of treatment is given.

Chronic Tonsillitis.—The term ‘‘chronic tonsillitis” may
be used to cover several distinct pathological conditions
in the tonsils. Inasmuch as they are all the direct result
of recurrent attacks of acute inflammation or of chronic
infection in the crypts, they are grouped together here
under this head. The most usual condition found is that
of excessive accumulation of debris in the crypts (chronic
cryptic tonsillitis). We have already shown that prac-
tically all tonsils have a certain amount of cheesy detritus
in the crypts and that this condition cannot be considered
abnormal unless the material is retained for a sufficient
length of time or in large enough amounts to become a
focus of infection or a source of annoyance by reason of
its decomposition. The conditions that favor such accumu-
lation have been explained in the section on general path-
ology (p. 63).

Symptoms.—Often the only symptoms are the appear-
ance of yellowish plugs in the mouths of the crypts and the
disagreeable odor that they impart to the breath. From
time to time some of the material is dislodged and is
coughed out by the patient. Acute inflammation may arise
around one of these plugs, which causes localized soreness
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that subsides when the offending plug is removed. A
chronic low grade inflammation of the tonsillar paren-
chyma may lie present accompanied by mild soreness of the
throat which varies in intensity from day to day and is
subject to frequent subacute exacerbations. Beyond this
soreness the patient may experience no discomfort. On
the other hand such tonsils are often the source of chronic
toxemia or of localized infections in the joints, heart or
kidneys.

Marked chronic retention in the crypts may exist without
giving rise to any symptoms, subjective or objective; nor
can the most painstaking examination with the probe or
with pressure with a flat instrument in the anterior fossa
be depended upon to demonstrate it. The reason is that
no pressure can be brought to bear on the blind ends of the
crypts near the capsule, where the worst conditions of de-
composition and bacterial accumulation are prone to occur.
In cases of distant infections suspected to be of tonsillar
origin, I know of no way of determining with certainty the
nonexistence of such foci until the tonsils are taken out
and examined in sections. I have dwelt carefully else-
where on the arguments for and against tonsil enucleation
for the relief of systemic infections, and have here only to
suggest again that, while the-tonsils are always to be re-
garded with suspicion, they should never be condemned
without a careful examination of the patient for other pos-
sible sources of infection.

Chronic Suppurative Tonsillitis.—Chronic abscess for-
mation in tin 1 parenchyma of the tonsil is not uncommon.
These abscesses are usually small and are situated just
under the capsular surface more often than elsewhere. Oc-
casionally they may be seen under the surface epithelium.
Their contents may be sterile; or the streptococcus, pneu-
mococcus or staphylococcus may be recovered from the
pus. They usually produce no local symptoms, but have
an important bearing on the question of systemic infec-
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tions of tonsillar origin. Unless they are superficial, they
produce no gross changes that may he seen until after the
tonsils have been removed.

Cyst of the Tonsil.—Cyst of the tonsil results from an
inflammatory occlusion of the mouth of a crypt and the
subsequent dilatation of the resultant blind sac by the ac-
cumulation of cheesy detritus. It may be situated any-
where in the tonsil and when small is easily confounded
with the chronic abscess. Cysts occasionally attain great
size. One that I removed seemed to have absorbed the
whole tonsil. On section, however, it was found that a con-
siderable amount of lymphoid tissue remained between the
cyst wall and the capsule. Such cysts are lined with epi-
thelium, rather thin but compact, beneath which there may
be fibrous or lymphoid tissue, according to the extent of
regressive change in the tonsil. They produce no symp-
toms unless large enough to cause sensations of fullness in
the throat.

Calculus of the Tonsil.—If the detritus from the crypts
of the tonsil is rolled between the fingers a gritty calcare-
ous consistency is sometimes found. The calcareous de-
posit may become so pronounced as to form a definite
calculus in the crypt. Calculi of very considerable size
have been found, one reported by Robertson measuring
1% x inches. They may be multiple. If small they
cause no symptoms. Larger calculi may produce discom-
fort or even pain on swallowing, and the sensation of a
foreign body in the throat. If not too large they may be
removed through the mouth of the crypt, which may have
to be enlarged with the right-angle knife before the de-
livery can be made. Local cocaine anesthesia is sufficient.

Treatment of Chronic Tonsillitis.—Tonsillotomy or
the removal of as much of the detritus as is possible from
the crypts and the emptying of such abscesses or cysts as
may be seen, will sometimes give temporary relief. Recur-
rence is almost sure to occur, however, and it will usually
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be found that such temporizing methods are a waste of
time. Tonsillectomy is always to be advised. It promises
complete and permanent relief, since by it all of the crypts
are removed with their surrounding diseased lymphoid tis-
sue.

Hyperkeratosis Tonsillaris.—Hyperkeratosis of the ton-
sil is a condition of the epithelium of the crypts in which
its more superficial cells, instead of being cast off from its
surface, accumulate there in more or less thick horny
layers. The process is analogous to callous formations of
the skin. It sometimes extends slightly beyond the mouths
of the crypts over the external epithelium, but such exten-
sion is usually limited to the immediate neighborhood of
the crypt. It never occurs in a physiologically active ton-
sil, but is confined to those that are in a regressive stage.
It is therefore most commonly seen in young people from
the sixteenth to the twentieth year. It tends to disappear
spontaneously.

Etiology.—In order to understand the etiology of this
condition we must revert briefly to the character of the
epithelium of the crypts, and the changes that take place
in its structure with age. The cryptic epithelium appears
in the embryo in the form of solid buds which push their
way into the subepithelial fibrous tissue of the sinus ton-
sillaris and around which a diffuse infiltration of lymphoid
tissue takes place. Hollow crypts are soon formed from
the solid buds by a keratosis of their central cells, which
separate from the deeper cells and form horny cores that
are discharged into the faucial cavity. The cryptic epithe-
lium is at this time like that of the surface,—stratified,
squamous, many cells in thickness, and with a definite
basal outline indented by numerous fibrous papillae. With
the appearance of the follicles in the lymphoid tissue this
basal outline becomes obscured, the active and rapidly
growing lymphoid tissue invading the epithelium and dis-
integrating its deeper layers, so that they either disappear
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or are seen only as loose aggregations of cells extending
from the surface into the lymphoid tissue in the form of
isolated and ragged fragments. Only a very thin epithe-
lial tissue is left intact covering the surface of the crypts.
Like stratified squamous epithelium elsewhere, it is in a
state of active growth in its deeper layers, the cells of
which are gradually pushed towards the surface. As they
approach this point they become more and more flattened,
lose their nuclei and are finally cast off as dead cells into
the cavity of the crypt. These exfoliated cells might easily
form keratoid masses under the irritating influence of re-
tained debris and bacterial toxins, much as keratosis of the
buccal and lingual surfaces sometimes occurs with the ir-
ritation produced by tobacco smoke. That this does not
occur in the active tonsil of childhood is likely due to the
outpouring of lymphocytes through the epithelium, which
carries the effete epithelial cells away from the surface.
With the beginning of regressive changes in the tonsil,
however, the conditions are changed so that keratosis of
the cryptic surface may and often does take place. The
germinal centers of the follicles become less active, fewer
lymphocytes are produced and in consequence there occurs
a recession of lymphoid cells both from the fibrous retic-
ulum of the tonsil and from the epithelium of the crypts, the
isolated fragments of which are allowed to fall together and
again to form a compact stratified tissue of considerable
thickness, approaching the surface type of epithelium. Un-
der these conditions the dead superficial cells show a decided
tendency to accumulate in the form of more or less frayed
horny plates, being no longer lifted from the surface by
the active migration of the lymphocytes. This tendency
is very common during retrograde metamorphosis of the
tonsil, but is usually so slight as to be unrecognizable clin-
ically. Often, however, the keratoid accumulation is so
extensive as to fill the crypt with a white horny core which
protrudes from its faucial opening. (Hyperkeratosis.)
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Why the process should be so marked in some tonsils and
slight in others, or what the conditions are that cause it
to decline gradually, are questions that cannot as yet be an-
swered.

Fig. 23.—Hyperkeratosis of the tonsil. The mouth of a crypt with projecting
plug of keratoid material.

The process was formerly thought to be a mycosis
(pharyngomycosis) inasmuch as the leptothrix was found
abundantly both on the surface of the horny plugs and be-
tween their frayed layers. That these organisms are in
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no way a cause of the condition but are present simply as
saprophytes, is now generally conceded.

Pathology.—The histological changes in the tonsil of
hyperkeratosis are those of retrograde metamorphosis, i.
e., reduction in the number and size of the follicles and in
the relative size of the germinal centers; and, secondary
to these changes, a partial recession of lymphocytes from
the fibrous reticulum and from the cryptic epithelium.
There results an increase in the relative amount of fibrous
tissue, even when no actual hyperplasia of this tissue takes
place. There may be a distinct fibrous mucosa, free from
lymphocytes, under the epithelium of the crypts, which has
reverted to the surface or infantile type. These changes
are in no way pathological and are seen in all regressive
tonsils. Keratosis may occur over a varying area of the
surface of the individual crypt. It may be limited to the
deeper parts or to one side, while again the whole crypt
may be involved. In sections stained with eosine-methyl-
ene blue the keratoid areas show a compact epithelium
rather thinner than that of the surface but with a definite
line of demarcation between it and the fibrous or lymphoid
tissue beneath. No fibrous papilke extend into the epithe-
lium. Between the epithelium and the keratoid mass the
line of demarcation is almost equally plain, as the proto-
plasm of the live cells has a purplish hue while the horny
material takes the eosine stain deeply. If the keratosis in-
volves only a limited area, the remainder of the epithelium
of the crypt will be found to be much thicker but less com-
pact than the keratoid portion. It is usually infiltrated
with lymphocytes but is seldom so disintegrated as the epi-
thelium of the tonsil of the child. If the process is general,
the horny material fills the cavity of the crypt and pro-
trudes from its faucial opening. It is disposed in concen-
tric layers which are frequently loosened one from the
other so that they become somewhat broken and frayed.
Bacteria are numerous in the interstices.
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Hyperkeratosis occurs most frequently in the crypts of
the faucial and lingual tonsils. Occasionally those of the
nodules of the posterior and lateral pharyngeal walls are
involved. I have never seen the condition in the adenoid
of the vault though I am not prepared to say that it may

Fig. 24.—Hyperkeratosis of the tonsil, showing the compact character of
the cryptic epithelium, from which the keratoid mass has been partially de-
tached at the upper left quadrant of the figure.

not occur there. The character of the epithelium of the
crypts of these latter nodules would seem to preclude the
possibility of its occurrence.
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Symptoms.—On examination the characteristic chalky-
white plugs are seen in the mouths of the crypts. On the
pharyngeal walls they are of minute size hut are much
larger in the faucial and lingual tonsils where the crypts
may be widely dilated by the keratosed material. They are
difficult to dislodge and are firm and resistant to the touch.
They usually cause no subjective symptoms, unless the
plugs protrude far enough to rub against some neighbor-
ing mucous surface, when cough and the sensation of a
foreign body in the throat result. Those of the lingual
tonsil are especially apt to cause this by contact with the
tip of the epiglottis. The affection can scarcely be con-
founded with any other because of the character of the
plugs and the entire absence of local or constitutional
symptoms.

Treatment.—The patient usually requires no treatment
other than the assurance that the condition is absolutely
harmless and that in all probability it will disappear within
a year or two. If any of the plugs cause irritation, the
protruding part may be removed with a small amount of
the surrounding tissue.

Diphtheria.—A general consideration of diphtheria is
not within the seojie of a treatise on the tonsils. The dis-
ease belongs rather to the domain of internal medicine than
to that of the specialist. The differential diagnosis be-
tween it and the tonsillar diseases for which it is likely to
be mistaken has been given in the several sections dealing
with those diseases. The relation of the tonsils to diph-
theria carriers is discussed in conjunction with the ques-
tion of postoperative diphtheria (p. 204).

Tuberculosis of the Tonsils.—Tuberculosis of the tonsils
may be primary or secondary. The first is latent in char-
acter, producing no surface lesions and no local symptoms
other than those of hypertrophy. The latent tuberculous
tonsil is by no means always large, however. It is there-
fore difficult if not impossible to make a diagnosis of the
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condition except in those cases in which tuberculosis of the
cervical lymph glands is present, and then only by infer-
ence. The lesions are usually found accidentally after the
removal of the tonsils. They consist of discrete or con-

Fig. 25.—Latent tuberculosis of the tonsil. The tubercles show as light areas
in which giant cells are frequently present.

fluent tubercles made up of epithelioid cells among which
giant cells are conspicuous. There is seldom round-cell
infiltration and never, so far as my experience goes, any
evidence of caseation; which accounts for the absence of
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surface ulceration. Though this tissue always produces
experimental tuberculosis in animals, I have never been
able to demonstrate tubercle bacilli in the stained sections.
The bacilli probably gain entrance through the attenuated

Fig. 26.—Field from Fig. 24, showing the histology of the tubercle. There
are two large giant cells slightly above the center of the figure.

epithelium of the crypts, whence they may pass through
the tonsillar parenchyma without producing lesions and
find lodgment in the cervical lymph glands. Many cases
of tuberculosis of these glands undoubtedly arise in this
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way, whether primary tubercles are or are not formed in
the tonsils. The adenoid of the pharyngeal vault is pre-
sumably another source of such infection, as it has been
proved, both histologically and experimentally, that this

Fig. 27.—Active tuberculosis of the tonsil, showing the tubercle bacilli.
The lymphoid tissue has disappeared, the whole tonsil being converted into
a mass of epithelioid cells.

tissue is frequently a focus of latent tuberculosis. The
incidence of this form of the disease in the faucial tonsils
is about 6 per cent of all cases examined; and, according
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to Lartigan and Nicoll, somewhat higher (10 per cent) in
the pharyngeal tonsil.

The relation of the tonsils and other lymphoid nodules
of the pharynx to tuberculous disease of the cervical glands
and of the pulmonary apices has been discussed (pages 42
and 92).

Secondary tuberculosis occurs in the tonsils as a result
of infection either from the sputum in advanced pulmonary
disease or through the blood stream, as in acute miliary
tuberculosis. Such infection must be common inasmuch as
Strassman found it in thirteen of twenty-one tuberculous
cadavers and similar results were reported later by
Krueckman. That a majority of such cases are of the
masked variety, however, and produce no surface lesions,
is evident when one considers the comparative rarity of the
diagnosis during life.

Clinically the lesions of secondary tuberculosis of the
tonsils consist of a tuberculoma without ulceration, or of
single or multiple ulcerations of the surface. I have seen
one example of the former, occurring in a case of acute
miliary tuberculosis, in which the whole tonsil was reduced
to a mass of epithelioid cells with numerous small caseous
foci and innumerable bacilli. (Fig. 27.) When ulceration
occurs it is usually multiple and superficial, though it may
be of great depth, a large part of the tonsil being destroyed
by the process. The superficial ulcers have ill-defined
borders, a slightly inflamed areola and are covered by a
grayish-white mucopurulent secretion. They are usually
very sensitive.

Diagnosis. —A diagnosis of latent tuberculosis cannot be
made except by removal of the tonsils and subsequent
microscopic examination. In the secondary form the exist-
ence of pulmonary or laryngeal tuberculosis together with
the characteristic “worm-eaten” ulcerations are sufficient
to distinguish it from syphilis, the only affection for which
it is likely to be mistaken.
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Prognosis.— In the latent form the prognosis is good.
Secondary involvement of the cervical lymph glands often
occurs. In all secondary cases the prognosis is distinctly
bad owing to the pulmonary or laryngeal conditions.

Treatment.-—Whenever the existence of latent tubercu-
losis of the tonsils is suspected because of tuberculous
glands in the neck, tonsillectomy should be advised. Be-
sides removing the primary source of the infection, it
seems in many cases to have a marked effect in reducing
the size of the glands and on the healing of chronic sinuses
of the neck that so often resist all other forms of treat-
ment.

Secondary ulcerations should be made insensible with a
10 per cent solution of cocaine, the surface curetted and
then brushed with pure lactic acid or a 5 per cent solution
of formaldehyde. Pain should be controlled with ortho-
form, cocaine applications or opiates. The general treat-
ment does not differ from that of pulmonary tuberculosis.

Syphilis of the Tonsils.—The primary lesion of syphilis
is said to occur more often on the tonsils than on any other
part outside of the genitalia. Statistics vary widely as to
its incidence but a conservative estimate would place it at
about 10 per cent of all extragenital chancres. This fre-
quency is difficult to explain since the tonsils are so far re-
moved from the possibility of direct contact with syphilitic
lesions, except through perverted sexual practices which
can account for but a small percentage of these cases. The
tonsils are not subject to trauma and unless this occurs
their surface epithelium is quite sufficient to resist infec-
tion. On the other hand they are placed at the first nar-
rowing of the alimentary tract and hastily swallowed
crusts of bread and other hard foods previously contami-
nated might penetrate the surface at this point. Or it may
be that infection takes place in the crypts, where the Spiro-
chete pallida might remain alive for a long time or even
multiply under existing conditions of warmth, moisture
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and protection. Their passage through the cryptic epithe-
lium, especially if chronic inflammatory conditions were
present, would be easy to understand. Chancre of the ton-
sil resulting from the use of unclean surgical instruments
sometimes occurs. Cleanliness and asepsis should make
such accidents impossible.

Symptoms.—The initial symptoms may be those of an
acute follicular tonsillitis. I have seen one case of this
kind in which the acute symptoms subsided, leaving tfie
patient greatly weakened and with a persistent enlarge-
ment of one tonsil, which was slightly painful, somewhat
indurated and without ulceration. Cervical adenitis on the
affected side was marked; but as the patient had an old
scarring of the neck presumably due to tuberculous ade-
nitis, the diagnosis of tuberculosis of the tonsil with
secondary involvement of the glands was made. Tonsillec-
tomy was advised; but before it was done the appearance
of secondary skin lesions made the diagnosis evident. The
tonsil is usually enlarged and presents either an eroded
or ulcerated surface. The ulceration may be limited or
may include pretty much all of the surface. The erosion
or ulceration has a sharply cut well-defined margin and is
covered with mucopurulent secretion. It bleeds easily.
■Pain is commonly not a prominent symptom but occasion-
ally it is severe. Enlargement of the cervical glands is
always present and constitutes a most characteristic diag-
nostic feature. The tonsil gland is the first to be enlarged
but those under the sterno-mastoid soon follow suit so that
a very considerable indefinite swelling appears in that
region. The primary lesion usually lasts well into the
secondary period of the disease. In some of my cases the
diagnosis was made certain at the first visit by the evidence
of the skin lesions.

Diagnosis.—The diagnosis is difficult. The lesion may
be confounded with diphtheria, Vincent’s angina, tubercu-
losis, tertiary specific ulcerations, carcinoma or even with
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peritonsillar abscess. Diphtheria could be suspected only
in the beginning and if the tonsillar erosion were covered
with a mucopurulent secretion. The absence of general
symptoms and the Klebs-Loeffler bacillus in the cultures
would eliminate it. Vincent’s angina may simulate chancre
of the tonsil very closely especially when it is accompanied
by cervical adenitis. The absence of pain and the presence
of an indurated general swelling of the tonsil would sug-
gest chancre. Examination of smears from the ulcer would
demonstrate the presence of the Spirocheta pallida or the
fusiform bacillus with its associated spirillum. Tubercu-
losis and tertiary specific ulceration may be eliminated by
the history, the character of the ulceration and the absence
of adenitis. The Wassermann reaction would further dis-
tinguish primary from tertiary lesions, at least during the
first few weeks, as the reaction seldom appears before the
fifth week of the chancre. Carcinoma could be mistaken
only in its very early stages and even then the absence of
glandular enlargement, and the age of the patient would be
suggestive. Microscopic examination of a piece of excised
tissue would settle the diagnosis. It seems hardly possible
that chancre of the tonsil should ever be mistaken for
peritonsillar abscess; yet if the chancre shows simply as an
enlarged and but slightly eroded tonsil with slight redness
and swelling of the faucial pillars, it may simulate periton-
sillar inflammation of limited extent. The duration, the
adenitis and the absence of the deflection of the median
raphe of the palate, which is a constant sign in peritonsillar
abscess, should lead to an examination of smears for the
Treponema pallidum.

Secondary Syphilis of the tonsils occurs in conjunction
with the lesions of the palate and faucial arches, though
they often are not involved in the early symmetrical ery-
thema of these parts. Mucous patches may be multiple
and discrete, resembling the exudate of follicular tonsil-
litis ; or they may coalesce so as to form a continuous patch
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covering the tonsil and extending over the faucial pillars
and palate. The appearance of these patches varies; the
epithelium may be greatly thickened so that they show as
pulpy-white or yellowish-white surfaces, elevated and with
sharply defined edges, and somewhat resembling wet blot-
ting paper. These may be mistaken for diphtheria. The
epithelium again may be only slightly thickened so that the
surface has a frosted or opalescent appearance which may
be so slight as to escape the notice of any but a careful
observer. The tonsils may become greatly hypertrophied,
sometimes with the formation of the diffuse mucous patch
and sometimes without any change on the surface what-
ever. Superficial ulceration of the tonsillar surfaces is
sometimes seen in secondary syphilis. The ulcers are apt
to be symmetrically placed on the tonsils, are small and
have grayish-white ill-defined borders. They are usually
quite sensitive.

Tertiary Syphilis of the tonsils occurs in the form of
gummatous infiltration which usually breaks down early
and forms deep, irregular and sharply-defined ulcers cov-
ered with yellowish mucopurulent secretion. Before the
ulcerative stage, gumma of the tonsil may be mistaken for
a neoplasm. The Wassermann reaction and later the
examination of a piece of excised tissue will prevent con-
fusion.

Treatment.—Local treatment of specific throat lesions
is almost never called for, as constitutional treatment,
especially salvarsan, controls the lesions perfectly. No-
where are the magic effects of this drug seen to better
advantage than in the treatment of the lesions of the
mucosa?, which clear up with incredible rapidity after its
use. The iodide of potassium and mercury are of course
useful adjuncts; and while they may not be necessary to
gain control of local lesions, they should be used today in
the general treatment of syphilis with the same degree of
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thoroughness and for the same length of time as was cus-
tomary before salvarsan made its appearance.

Diseases of the Lingual Tonsil
The lingual tonsil is subject to tlie same diseases as the

faucial tonsils. Owing to the small size of the nodules,
however, and the consequent shallowness of their crypts,
infectious processes are not so frequently seen here and
are usually of mild degree.

Hypertrophy of the lingual tonsil is seldom seen in chil-
dren but is fairly frequent in adults, especially in females.
It gives rise to no symptoms, unless the nodules are large
enough to come in contact with surrounding tissues, when
the sensation of a foreign body in the throat and an irri-
tative cough may be present. The point of contact is
nearly always the tip of the epiglottis. The treatment con-
sists in reducing the size of the nodules. This may be
done with the snare if the mass is sufficiently prominent.
The larger flat nodules are more easily removed with the
lingual tonsil lotome; or they may be gradually reduced by
the galvanocautery.

Acute Lingual Tonsillitis differs in no way from the same
process in the faucial tonsils and often accompanies the
latter condition. The treatment of the two is identical
(see p. 98).

Chronic retention in the crypts rarely occurs in the lin-
gual tonsil for very obvious reasons of freedom of drain-
age. These nodules are not important, therefore, from the
standpoint of systemic infections. Hyperkeratosis, on the
other hand, frequently occurs, and is productive of contact
symptoms more often than the same condition in the other
lymphoid nodules of the throat. The offending nodules
should be removed.

Abscess formation beneath the capsule sometimes takes
place. It is analogous to peritonsillar abscess. It is
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usually limited to one side. The symptoms are pain and
tenderness referred to the region of the great cornu of the
hyoid hone. Marked swelling and redness may be seen
at the base of the tongue on the affected side. Free inci-
sion is the only effective treatment, though hot alkaline
gargles or irrigations may be given to relieve the pain in
the early stages.

An accessory thyroid gland in this region is sometimes
mistaken for hypertrophy of one of the lingual nodules.
When present it is situated in the central line at the site of
the foramen cecum which is somewhat anterior to the
lingual tonsil. It is always sessile and covered with normal
epithelium. Care should be taken to make sure of the
presence of the normal thyroid before removing the gland
at the base of the tongue.

The lymphoid nodules of the posterior and lateral phar-
yngeal walls and also those of the vault (the pharyngeal
tonsil) are often involved in acute inflammations of the
tonsils. They require no special descriptions. The chronic
changes in the latter nodules that bring about the condition
known as “adenoids” are described in the section on that
subject. It only remains to mention briefly certain chronic
conditions of the posterior and lateral nodules. (For their
anatomy and histology, see p. 65). They often become
hypertrophied without causing symptoms. This is espe-
cially true in children and in adolescence after the removal
of the faucial and pharyngeal tonsils. Such hypertrophy
may be considered normal. Aside from this vicarious
hypertrophy the etiology of their enlargement is that pre-
viously described in connection with the tonsils (p. 56).

Occasionally these nodules become the seat of a chronic
infection with secondary involvement of the cervical
glands, the joints or the heart. More often they cause no
trouble or are the distinctive feature of the local condi-
tion known as chronic granular pharyngitis. Suppuration
may occur beneath the fibrous mucosa of the lateral folds
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and is to bo differentiated from peritonsillar abscess by
the location of the swelling, which is behind the posterior
pillar.

Treatment.—They often require no treatment. If symp-
toms of chronic pharyngitis are present the local use of
the galvanocautery or the silver nitrate bead is of service.
Only two or three nodules should be cauterized at one
sitting. Of much greater importance is the treatment of
chronic conditions of the nose and nasopharynx. The
accessory sinuses should be carefully investigated. Any
constitutional diathesis such as rheumatism, gout, syphilis,
etc., should receive appropriate treatment.
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CHAPTER VII
DISEASES OF THE PHARYNGEAL TONSIL

(ADENOIDS)
The anatomy and histology of the lymphoid nodules of

the nasopharynx have been described (p. 62). They are
normally present in all children from birth to puberty, at
which time they usually undergo regression and disappear.
They often, however, persist into adult life. They are not
in themselves pathological, though this conception of them
is unfortunately not confined to the laity. While they are
subject to most of the morbid changes that take place in
the faucial tonsils and cause with extraordinary frequency
the symptoms first described by Wilhelm Meyer of Copen-
hagen in 1868, they are often present, even in a fair degree
of development, without causing any symptoms whatever.
This is especially true of the central adenoid that does not
till the fossae of Rosenmuller and is situated in a relatively
large nasopharynx. I make these statements with no wish
to underestimate the pathological significance that these
nodules often assume, but merely as a mild protest against
the assumption that they are always pathological and that
therefore they should always be removed. If this were
true, the operation of adenectomy would be almost uni-
versal.

Etiology.—The pharyngeal tonsil becomes hypertro-
phied under much the same conditions as the faucial ton-
sils (p. 56). The two do not always become enlarged
together however. 'While it is rather rare to find any con-
siderable hypertrophy of the latter without finding at the
same time a large adenoid, the absence of tonsillar enlarge-
ment cannot be depended upon as a sign that the adenoid
is small. These nodules may become hypertrophied during
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the early weeks of infancy, though the majority of cases
occur between the third and the tenth years. Heredity
seems sometimes to be a factor, as it is not uncommon to
find several children in the same family affected. The
acute infections of childhood such as measles, scarlet fever
and diphtheria, are often followed by hypertrophy of this
tissue. Repeated attacks of acute rhinitis and adenoids
go hand in hand, each playing the roles both of cause and
effect in a species of vicious circle.

Pathology.— The pharyngeal tonsil may become path-
ological in three ways: first, by a chronic catarrhal inflam-
mation similar to that described in the faucial tonsils;
second, by their situation, which may be such that they
interfere with the free drainage of the eustachian tubes;
and third, by hypertrophy, so that they obstruct nasal
breathing. It is not always easy to distinguish between
these different forms clinically, nor is such a distinction
of any great practical value. It is, however, important to
recognize that the first two forms may produce pathological
changes in the middle ears that are of serious consequence
to the patient when no other symptoms are present than
a slight and perhaps intermittent difficulty in hearing.
These changes are brought about by direct extension of the
chronic inflammation to the mucosa of the eustachian
tubes and the middle ears, which results in chronic thick-
ening and opacity of the tympanic membranes. Retraction
of the membranes is always present in greater or less
degree, due to poor drainage and the gradual absorption
of the air in the tympanic cavities. Acute purulent otitis
media may occur because of the retention of inflammatory
secretions. It is almost sure to arise in these cases during
the course of any of the acute infections of the pharynx,
such as Streptococcus tonsillitis, diphtheria and scarlet
•fever. The hypertrophied adenoid causes much the same
changes, and in addition produces obstruction to nasal
breathing with all its untoward effects upon the general
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development of the child. The face becomes lengthened,
the alie nasi collapsed and the upper lip shortened and re-
tracted; these changes, together with the open mouth, give
the countenance an expression of stupidity so character-
istic that it has been termed the adenoid facies. Yet it is
well to remember that any form of long continued nasal
obstruction will produce the same result, though adenoid
hypertrophy is by far its most common cause. Deformities
of the chest, especially retraction of the inframammary
region and depression of the ensiform cartilage (pigeon-
breast), are common. The high, narrow and Y-shaped
palatal arch which has been claimed to result from nasal
obstruction is rather a cause than an effect, as the naso-
pharynx in such cases is shallow and the nasal choanae
small. Under these conditions very small hypertrophies
of any kind in the nose or nasopharynx will produce nasal
obstruction and this accounts for any prevalence that may
exist of this type of maxilla in adenoid hypertrophy.

Symptoms.—Slight deafness may be the only symptom.
It may be intermittent and for this reason is apt to be
neglected. The changes in the ears depend upon the length
of time that the condition has existed. The drums may
be but slightly retracted though they are usually markedly
so and are more or less thickened and opaque. In the
obstructive form the characteristic changes in the face and
chest are usually noted, unless the case is seen early. The
breathing is mainly through the mouth, and whereas it
may be quiet during the day, it becomes much embarrassed
at night, since the tongue tends to fall back against the
palate, producing snoring and the so-called suffocative
“night-terrors.” Chronic rhinitis with frequent acute ex-
acerbations is the rule, and constant liability to “colds” is
one of the best evidences of the presence of a chronic
infectious adenoid. The secretions from the nose and naso-
pharynx may be blood-stained owing to the extreme vas-
cularity of the adenoid tissue. Bronchitis may be present,
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but cough is more often caused by the dropping of mucus
into the nasopharynx or by the extension of the chronic
inflammation to the mucosa of the pharynx. The voice is
thick and has a nasal quality as though it were situated
behind the eye-brows. When the obstruction is marked
certain of the consonants that require nasal resonance, as
M and N, are not pronounced, B and D being substituted.
In nursing infants, feeding may be seriously interfered
with. Children with obstructive adenoids are prone to be
backward in their mental development. Deafness partially
accounts for this, but perhaps a more important element
is the deficient aeration of the blood and the consequent
headaches, lassitude and inability to fix the attention
(Guye’s “aprosexia”). Laryngismus stridulus, nocturnal
enuresis, asthma, stammering and epileptic convulsions
have been attributed to the presence of adenoids. Their
etiological significance in such cases is at best doubtful.
The pharyngeal nodules may be the primary focus of
infection in chorea, rheumatic fever, endocarditis, infec-
tious arthritis and cervical adenitis, but in this respect they
are not so important as the faucial tonsils since retention
in their crypts is seldom marked.

Diagnosis.—When the adenoid is small the changes in
the ears and the history of recurring acute rhinitis are the
surest diagnostic guides; and in any case of periodic or
progressive deafness in a child with retracted ear-drums,
the adenoid tissue of the vault should be thoroughly re-
moved, unless a condition anterior to the nasopharynx ('an

be found to account for the symptoms. In children the
more pronounced obstructive type of adenoid should never
give any difficulty in diagnosis, if care be taken to exclude
deviation of the nasal septum (a very common thing in
children) or other anterior obstruction. The adenoid may
be directly demonstrated either by the postnasal mirror
or by the finger in the vault. The latter procedure is in
general to be deprecated, both because it is painful to the
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child, occasioning a distrust that is difficult to overcome,
and because the information it gives is often of so little
value or may be gained in less objectionable ways. All
children have some adenoid tissue unless it has previously
been removed; it is therefore not remarkable that a nega-
tive diagnosis seldom results from the examination with
the finger in the vault. Except when it is excessive, in
which case the diagnosis may be made without an examina-
tion of the nasopharynx, the size of the adenoid is not the
important thing, but rather its relative size to that of the
vault, or its freedom from chronic inflammation. The first
point may be settled by the postnasal mirror in a fair
percentage of cases even in young children. When the
mirror cannot be used the symptoms are a reliable guide,
if other causes for them are excluded. In the adult, besides
lesions in the nose, certain tumors of the nasopharynx must
be excluded.

Prognosis.— The prognosis depends upon the length of
time that the condition has existed and the extent of the
secondary changes that have taken place. When these are
not marked the outlook is extremely good; but when the
facial characteristics and chest deformities have once been
acquired, or when the tympanic membranes have become
much thickened and retracted or a chronic suppurative
otitis media established, the parents of the child should be
made to understand thoroughly that the operation is done
to prevent further harm rather than for the correction of
that which has already been done. The mental sluggish-
ness of many chronic mouth-breathers disappears in a
remarkable manner after the removal of an obstructive
adenoid; nevertheless, the operation is not calculated to
make brilliant children out of imbeciles, and any prognosis
along this line should be given with the utmost caution.
The general health and vigor of the child usually changes
wonderfully for the better, the amount of • improvement
depending of course on the extent to which the adenoid
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was responsible and the existence of any other causes of
impairment. As to the mouth-breathing, it may persist
even after the removal of all nasal obstruction, having
become a habit. Usually, however, normal nasal respira-
tion is soon established. When deviation of the septum or
other anterior obstruction exists, or when the V-shaped
palatal arch is marked, producing as it does narrow nares
and small nasal choanae, the prognosis in this respect
should be guarded. It should always be understood that
any operation on the pharyngeal tonsil for the relief of
systemic infections is in the nature of an experiment, as it
is much more difficult here even than in the case of the
faucial tonsils, to make any positive statements. Joint and
heart lesions, and especially the associated chorea, are
often much benefited by the operation. The various neu-
roses that have been attributed to adenoids,—asthma,
enuresis, epilepsy, etc.,—may also be benefited by the
operation; certainly the removal of any cause of obstruc-
tion and irritation in the respiratory tract is to be advised
in asthma, and is sometimes followed by relief, more or
less complete. But the etiology of these neuroses is so
obscure and the failure to obtain any results from opera-
tion so frequent, that no hope of improvement should be
given beyond what might naturally be expected as a result
of improvement in the general condition of the patient.

Treatment.—If the pharyngeal tonsil causes no symp-
toms it may be disregarded, even when it is of a size that
may easily be demonstrated. There is one exception to this
rule. When for any reason the faucial tonsils are removed,
the nodules of the nasopharynx should be removed at the
same time. In adults, if the tonsillectomy is done under
local anesthesia, this may not be important; but in children
the liability of the pharyngeal nodules to hypertrophy
after tonsillectomy makes this procedure the safe one, as
it adds nothing to the severity of the operation and may
save the criticism that is sure to be made if the adenoid
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should give rise to trouble later. The converse of this rule
is not so obvious, as tonsillectomy is too serious an opera-
tion to undertake without adequate cause, and should never
be done simply because the patient is under ether. Future
tonsillar symptoms may of course arise, and the operator
may then be blamed for not doing a complete operation
at the first sitting. Nevertheless, I believe that the surgeon
should not be influenced by this possibility and that the
results in the vast majority of cases will prove the sound-
ness of this position.

Whenever the pharyngeal nodules give rise to any of the
symptoms described, they should be removed thoroughly
and as early as possible. Temporizing is always danger-
ous ; and the practice of waiting for an adenoid to atrophy
cannot be condemned too severely, as irreparable damage
may be done before this takes place. In infants and very
young children the operation may be done under light ether
anesthesia. In older children ether or nitrous oxide may
be used. In adults local anesthesia is satisfactory and may
be produced by simply brushing the surface with a 10 per
cent solution of cocaine. The upright position as in ton-
sillectomy is best suited for all cases, infants and very
young children being held in the arms of a nurse. The
main mass of the adenoid in the central line may be re-
moved with the Gottstein or the Boeckmann curette or the
Schuetz or the La Force adenotome. The latter instru-
ment has the advantage of holding the severed tissue in a
closed box so that there is no danger of a piece of adenoid
dropping into the larynx. The solid cutting blade also
makes it the best of instruments when the central adenoid
is tough and fibrous. When the curette is used it is intro-
duced behind the soft palate and then brought forward
until its broad extremity touches the upper part of the
vomer. With moderate pressure upward and backward the
handle of the instrument is then raised so that the cutting
edge of the curette sweeps the superior and posterior walls
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of the nasopharynx. Care should he taken that the curette
is in the central line before this movement is made, in
order to avoid the possibility of wounding the eustachian

Fig. 28.—A group of adenoid instruments. From left to right—the La Force
adenotome, the Schuetz adenotome and the Boeekmann curette.
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eminences. If a considerable amount of adenoid tissue
remains, the curette should again he introduced, and the
movement repeated. The nodules of the superior and pos-
terior surfaces are effectively removed in this way. Per-
sonally I prefer the La Force adenotome for this part of
the operation, as it makes a clean cut and usually takes all
of the central mass without undue traumatism of the
underlying fibrous mucosa. After the central nodules have
been removed, those of the fossa? of Rosenmiiller remain
to be dealt with. I know of no instrument at all compar-
able to the index finger for this purpose. It is an intelli-
gent curette that is very effective in clearing the fossa? of
their friable lymphoid tissue without doing any injury to
the eustachian eminences. The objection that the finger
is an unsurgical instrument is true only when the operator
fails to observe the ordinary rules of surgical cleanliness.
The operation by direct inspection has recently been advo-
cated and may be done through the Yankauer speculum,
the lymphoid tissue being removed piecemeal with the
tonsil ring-punch. The method has no advantages over the
older ones and has a tendency to lead the operator to cut
too deeply into the fibrous basement membrane of the ade-
noid tissue, which may result in a wound that heals slowly
and leaves an undue amount of cicatricial tissue in the
vault. There is little to be said about postoperative treat-
ment. The patient should be kept quiet for twenty-four
hours and given nothing but cold soft foods. The usual
diet may be resumed much earlier than after tonsillectomy.
Acute otitis media occasionally follows adenoid operations.
Bleeding rarely lasts more than a few minutes, but occa-
sionally has to bo controlled by a postnasal pack. With
these exceptions complications are extremely rare.

The question is often raised as to the regeneration of
the pharyngeal nodules after their removal. It is anatom-
ically possible for such regeneration to occur, because it
is impossible to remove all of the lymphoid tissue of the
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nasopharynx without removing the whole mucosa. Ob-
viously this is not desirable when so large a surface is con-
cerned. As a matter of fact the deep fibrous mucosa
should always be left intact; and in this tissue regeneration
of lymphoid nodules may take place. One occasionally sees
this even after careful and thorough operations. Never-
theless it is the exception to the rule.

Thornwaldt’s Disease.—Acute inflammation of the phar-
yngeal tonsil occurs both in conjunction with that of* the
other nodules of AValdeyer’s ring and independently of it.
During these attacks adhesions may form between the con-
tiguous surfaces of the units of the central mass and one
of the longitudinal clefts converted into a canal. The cen-
tral cleft is the one usually affected. This canal may
become the seat of a chronic suppurative process with con-
stant discharge of purulent material. The symptoms are
those of chronic pharyngitis. Removal of the adenoid with
the La Force adenotome very promptly cures the condition.
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CHAPTER VIII

NEOPLASMS OF THE TONSILS
Neoplasms of the tonsils may be benign or malignant.

The former remain localized indefinitely, do not invade the
surrounding tissues and do not form metastases. They
usually grow slowly and seldom or never ulcerate. Malig-
nant neoplasms, on the other hand, grow more rapidly
and tend to invade neighboring tissues by direct extension
and to form metastases in distant parts by extension
through the blood or lymph streams.

Benign Neoplasms.—Benign neoplasms of the tonsils
include the papilloma, fibroma, lipoma, angioma and fibro-
enchondroma. The papilloma and the fibroma are by far
the most common though they are not so often seen here
as in other parts of the fauces and pharynx. The lipoma,
angioma and fibroenehondroma are only rarely reported.
The latter may arise from the cartilaginous nodules that
are not infrequently found in the capsule and the fibrous
trabeculae. Papilloma springs from the surface mucosa
and consists of branching fibrous stalks surrounded by
thickened epithelium. The line of demarcation between
the two tissues is always perfectly distinct, wherein the
growth differs from the malignant epithelioma (carcinoma)
in which the epithelium invades the lymph spaces of the
underlying fibrous tissue. The multiplication of the fibrous
stalks produces numerous cauliflower projections spring-
ing from a common base. The growths are therefore com-
monly pedunculated. They may be single or multiple.
Sessile papillomata with cauliflower surfaces are less often
seen on the tonsils. They may simulate closely the warty
epithelioma. Whenever such a growth occurs in a person
over forty years of age, malignancy should be suspected,
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and a piece of tissue removed for microscopic examination.
Papilloma is said to undergo occasionally malignant
changes. Fibroma of the tonsil is a hard, rounded, smooth
tumor, usually single, and may be sessile or pedunculated.
It is much less vascular than the nasopharyngeal fibroma.
It occurs during adolescence or young adult life. It ulcer-
ates rarely and is of slow growth. Lipoma and enclion-
droma present no gross appearances that serve to
differentiate them from the fibroma. The diagnosis can
be made only with the aid of the microscope. Angioma
is easily recognized by its purple, nodular surface and its
soft, almost fluctuating consistency, composed as it is of
tortuous blood vessels or blood sinuses supported by a
delicate fibrous framework.

Treatment of Benign Tumors.—The single peduncu-
lated papilloma may be removed with a snare and the base
cauterized with the electrocautery. The application of a
10 per cent solution of cocaine gives sufficient anesthesia.
A better method is to dissect the growth with a sharp
scalpel, including all of the stump and a small amount of
the surrounding tissue. The sessile form may be treated
in the same way; but if much tissue has to be removed a
tonsillectomy will prove more satisfactory. Angioma pre-
sents some difficulties in treatment because of the dangers
of hemorrhage. For this reason electrolysis is to lie pre-
ferred to the electrocautery snare. Treatment should be
repeated once or twice a week until the growth is obliter-
ated. Other benign neoplasms need not be removed unless
their size causes discomfort or obstruction. In that event
removal of the tonsil as described under tonsillectomy is
indicated.

Malignant Neoplasms.—These include both the carci-
noma and the sarcoma. The former occurs in advanced
life,—very rarely before the fortieth year and in the major-
ity of cases after the fiftieth year. Cases have been re-
ported in young people. Sarcoma on the other hand,
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though it lias a predilection for the young or middle aged,
may occur at any time of life. Carcinoma occurs more fre-
quently in males than in females. It may be primary in
the tonsil; usually, however, it is secondary and invades
the tonsil by direct extension from the base of the tongue
or from the faucial pillars. In its early stages the growth
shows an infiltrated area which soon breaks down in the
center, forming an ulcer with slightly raised edges and an
uneven surface covered with mucopurulent material. The
ulcer extends in all directions by the formation of new
nodules at the periphery and the breaking down of old
ones. The rate of growth varies within wide limits. In
the middle-aged.and robust it is rapid while in old people
it often seems to partake of the low vitality of the indi-
vidual. I have seen a carcinoma of the tonsil in a man of
seventy years that had existed three years without pro-
ducing any extensive destruction of tissue and with only
slight glandular involvement. The cervical glands usually
enlarge early, however. The symptoms of carcinoma are
ulceration, pain which may be severe and lancinating in
character, often shooting to the ear on the affected side,
loss of weight, cachexia and early involvement of the cer-
vical glands. The last symptom, together with the age of
the patient, usually suggests the correct diagnosis. If the
cervical glands are not enlarged, syphilitic ulceration may
easily be confounded with carcinoma. The history, the
therapeutic test, the Wassermann reaction and finally the
microscopic examination of a piece of excised tissue serve
to differentiate the two. The papillomatous form of car-
cinoma may be mistaken for a simple papilloma, and malig-
nancy should always be thought of whenever such a growth
appears in a person of forty years or over. The micro-
scope will clear up all doubts in the matter. Sarcoma of
the tonsil arises from the cells of its fibrous supporting
framework, and according to the character of the tumor
cells is called spindle-cell sarcoma or round-cell sarcoma.
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Certain of these tumors in which the formation of giant
cells is a conspicuous feature are called giant-cell sarcoma.
The distinction between the fibroma and the fibrosarcoma
is not always easy to make, even by the microscope. The
presence of mitotic figures in the cells of the tumor indi-
cates sarcoma. The so-called lymphosarcoma (lympho-
blastoma) arises from the lymphoblasts of the germinal
centers of the lymph follicles. It may be primary in the
tonsil or it may be secondary to such growth in the lym-
phatic glands of the neck (1 fodgkin’s disease). Occasionally
it is involved in the general course of a lymphatic leucemia,
which is a circulating metastasis of the lymphoblastoma.
Clinically the sarcoma may simulate fibroma if the growth
is slow. Rapidly growing sarcoma has a somewhat soft
consistency and may give the sensation of fluctuation.
It does not ulcerate early and may remain localized and
encapsulated for a considerable period of time. It spreads
by extension to the deep tissues behind the angle of the
jaw. Lymphosarcoma may appear as a definite tumor or
as a more or less uniform infiltration. It is apt to show
astonishing vagaries in its growth. It ulcerates much ear-
lier than the sarcoma; but the ulceration may heal and the
growth diminish for a time or even completely disappear.

Treatment of Malignant Tumors.—If seen early when
the process is confined to the tonsil and there are no metas-
tases in the glands of the neck, thorough extirpation is the
only treatment that offers any chance of radical cure. If
the cervical glands have become involved, but the involve-
ment is of short duration, a double operation on the tonsil
and on the glands may be done in suitable cases. The
tumors of lymphoid origin are an exception to this. They
respond so quickly to exposure to radium, that that form
of treatment should always be tried. I have seen repeat-
edly lymphoblastomas that practically filled the fauces,
melt away completely in a week’s time after the insertion
of a radium emanation seed of very moderate strength.
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Iii spite of this, the prognosis in a case of lymphoid tumor
should always be guarded; for although the mass
of the tumor may disappear and the faucial region become
normal apparently, such result is only too often temporary.
The lesson of this is that the region of the growth should
receive repeated radium treatments even after all gross
signs have disappeared. In the inoperable carcinomas
radium and the x-ray may be of service in retarding the
growth and in diminishing the discomfort and the pain.
Radical cure by these methods, however, is not to be ex-
pected; and the friends of the patient should always be
made to understand that the treatment is palliative only.
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CHAPTER IX

SURGERY OF THE TONSILS

The Choice of Operations

Up to within the last fifteen years the operation univer-
sally clone on the tonsils, either on account of hypertrophy
or diseased conditions, consisted in the removal of those
portions only that protruded beyond the faucial pillars,—
the so-called tonsillotomy. With the increase in knowledge
of the anatomy and the pathology of the organs, this par-
tial operation has in this country become almost obsolete,
being superseded by the radical operation of tonsillectomy,
by which is meant the complete removal of the tonsil in
capsule. The change is one of the greatest of advances
that have been made in the surgery of the nose and throat.
Nevertheless, it met with great opposition in certain quar-
ters, largely because of the mystery that surrounded the
question of the function of the organs. I have already
touched upon this point in the section on that subject, but
wish again to emphasize the views there expressed, viz.,
that the tonsils are important physiological tissues during
childhood; that they should never be removed without ade-
quate cause; but that when such cause exists, their function
is either permanently impaired or is easily taken up by the
other lymphoid tissues. There should, therefore, be no
hesitation on that score in totally removing diseased ton-
sils.

Operations on the tonsils, other than those for malignant
disease, are done for one of two objects,—either to reduce
their size or to relieve conditions brought about by the
absorption of bacteria or the toxic products of their growth
from the crypts. If reduction in size were the only object,
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tonsillotomy might be a perfectly satisfactory operation
in those cases in which the tonsils are pedunculated and
project far beyond the faucial pillars. Indeed, in many
such cases a tonsillectomy is unwittingly done by the advo-
cate of the less radical operation: But in those cases in
which the hypertrophied tonsil is buried and mounds high
into the soft jialate, so small an amount of tissue is removed
by a tonsillotomy as to be of little service in relieving
symptoms due to the size of the organs. A regeneration of
lymphoid tissue often occurs after these partial operations
so that within a short time the tonsils may he as large as
ever. On the other hand, regeneration after a well done
tonsillectomy is an impossibility, since all of the tissue ele-
ments from which the lymphoid tissue is developed are
removed from the sinus tonsillaris. It is as reasonable to
expect a regeneration of a finger nail after the matrix has
been cut away as to look for a recurrence of tonsillar tis-
sue after a tonsillectomy. Cases of apparent regrowth
are due either to the mounding of a hypertrophied lateral
nodule of the lingual tonsil into the sinus tonsillaris, or to
imperfect removal of the inferior or the superior pole of
the tonsil.

Tonsillotomy is entirely inadequate in those cases in
which the symptoms depend upon absorption from the
crypts. The reasons are obvious. Debris and its accom-
panying bacterial growth are most noticeable at the blind
ends of the crypts. Chronic abscess formation and tuber-
cular foci of the latent type are most often found near the
capsular surface. This region is not affected in the slight-
est degree either by a tonsillotomy or by the still milder
operations of galvanocautery applications to the crypts or
of slitting the crypts with the right-angle knife. Some-
times temporary relief follows these measures, due to the
removal of the more superficial plugs in the crypts. But
it will usually be found that the symptoms recur, and often
with increased severity, since the conditions of retention
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in the deeper parts of the tonsil may be rendered more
pronounced by adhesions and cicatricial contractions at the
mouths of the crypts. The failure of these mild measures
is perhaps nowhere more evident than in cases of cervical
adenitis. I have repeatedly seen patients who showed no
improvement in the cervical condition following tonsil-
lotomy but in whom the glandular enlargement promptly
subsided after enucleation.

'I’he only advantage which might be claimed for tonsil-
lotomy, viz., that it is a less severe operation than tonsil-
lectomy, is a very doubtful one. Indeed, severe hemor-
rhage is much more apt to occur after partial ablation than
after the complete operation. Secondary hemorrhage was
not an infrequent sequela in the old guillotine and tonsil-
punch days. The reason is obvious, in that the operation
left a bruised and macerated surface which often resulted
in sloughs of sufficient size to produce serious bleeding if
they were dislodged before healing was complete. The
bleeding after tonsillectomy is usually slight. Even when
it is severe, it is easily controlled; and owing to the clean-
cut nature of the wound, seldom gives rise to a true sec-
ondary hemorrhage.

For the above reasons, tin; operation of tonsillotomy is
to be deprecated. Little is accomplished by it except a
reduction in the size of the organs: and even this is often
not permanent; while the subsequent closure of the mouths
of many of the crypts condemns it utterly.

Tonsillectomy
Indications. — 1. Simple Hypertrophy.—A mild degree

of hypertrophy cannot be considered abnormal, and unless
symptoms of obstruction to breathing, interference with
the voice and the flexibility of the palate, or aural com-
plications due to pressure are present, is not an indication
for the operation. One exception to this rule may be noted.
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When the tonsils are placed in a shallow sinus so that the
greater part of their bulk extends beyond the faucial pil-
lars (the pedunculated tonsils), they may nearly occlude
the faucial passage even when their size is not above that
of the average tonsil. Under these conditions they should
be removed. Hypertrophy causing aural or obstructive
symptoms always calls for an enucleation.

2. Recurring Attacks oe Acute Tonsillitis.—In these
cases the origin of the infection should be .considered.
Occasional mild tonsillitis, occurring in the course of infec-
tions obviously starting in other parts of the upper re-
spiratory tract, does not call for removal of the tonsils.
Treatment should rather be directed to those parts pri-
marily involved—usually the nose or nasopharynx. If,
however, these secondary inflammations of the tonsils are
of great severity, a tonsillectomy is indicated. In this
class of cases a complete freedom from attacks of sore
throat after the operation may not be predicted with con-
fidence, since the nodules of the posterior pharyngeal wall
and lateral folds are usually involved and are likely to be
affected with the same frequency as before the operation.
Indeed, these nodules often become more prominent after
the removal of the tonsils—a kind of compensatory hyper-
trophy—and inflammatory conditions in them more notice-
able. This in no way detracts from the value of the
operation, as the symptoms of lateral and posterior lymph-
adenitis are less severe than those of tonsillitis, and is but
an indication for the subsequent treatment of these nodules.
It should be borne in mind, however, in giving a prognosis
to the patient, who very likely will be disappointed if en-
couraged to the belief that he will have no more sore
throats after his tonsils have been removed. If the recur-
ring inflammations are primary in the tonsils and are
obviously due to infection from the crypts, tonsillectomy is
indicated even if the attacks are not severe. Chronic or
subacute tonsillitis in which the soreness of the throat is
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slight but persistent, with frequent mild exacerbations, is
a type always due to absorption from the crypts. It is
these cases that most frequently show signs of systemic
disturbance, with indefinite symptoms of general malaise
due to the absorption of toxins, or definite infections in
distant parts, notably the heart and joints, due to the en-
trance of organisms from the crypts into the blood stream.
Here the results of tonsillectomy are very satisfactory.
The patient may almost be promised freedom from the
local throat symptoms, and great improvement in the joint
or heart lesions even to their complete subsidence may be
expected.

3. Recurring Peritonsillar Abscess. —Peritonsillar ab-
scess is always due to streptococcus infection from the
crypts. Tonsillectomy is indicated, as it not only removes
the source of the infection but also obliterates the periton-
sillar space so that a subsequent abscess is an anatomical
impossibility.

4. Chronic Retention in the Crypts.—By this is meant
the obvious retention of debris in the crypts or the supra-
tonsillar and anterior fossa 4. Local or constitutional symp-
toms may be present but often there are no symptoms be-
yond a foul breath due to the decomposition of the masses
in the crypts. A tonsillectomy is indicated; but it must be
remembered that in some individuals the secretions of the
mouth or nasopharynx may be distinctly malodorous with
no obvious reason. All other possible sources of the odor
should be looked for and the question of operation and the
prognosis determined by the result.

5. Cervical Adenitis.—The differential diagnosis as to
the probable source of infection in this condition has been
discussed in the section on the lymphatics of the tonsil.
If the evidence points to the tonsils as the infecting source,
they should be removed. The reduction in the size of the
glands following operation is often marked and if no sec-
ondary changes have taken place in them, they usually
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completely subside. Even in tuberculous adenitis an im-
provement often follows enucleation of the tonsils. I have
seen two cases of chronic sinuses of the neck of long dura-
tion promptly heal after a tonsillectomy, whereas in both
a previous tonsillotomy had been without result. In neither
of these, however, was any material from the neck obtained
for microscopic examination, so that the nature of the
adenitis was not determined. The tonsils were not tuber-
culous. Whether the existing lesions of tuberculous ade-
nitis are ever materially influenced by the removal of the
source of the infection may be questioned. It is reasonable
to suppose, however, that cutting off the supply of organ-
isms tends to limit the extent of the process and the opera-
tion should always be advised with this end in view.

(i. Systemic Infections.—Whenever the evidence points
to the tonsils as the source of systemic infection they
should be removed. They may be the atrium of infection
and yet be small and to all appearances normal. Cases
without tonsillar symptoms, either objective or subjective
must be decided individually, and as a general rule the
enucleation of the tonsils may be done as a purely experi-
mental therapeutic measure when there are no other ob-
vious foci of infection. The percentage of successes will be
very materially increased if this latter precaution is always
observed. The teeth and gums, the accessory sinuses of
the nose, the ears, and the genitourinary and gastrointes-
tinal tracts should be ruled out, so far as may be practic-
able, as sources of the infection. Tonsillectomy having
been decided upon, the situation should be explained care-
fully to the patient, as in many cases no benefit follows the
operation; if the operator has been too sanguine of results,
the failure not only is a source of disappointment to the
patient, but reflects discredit on an operation which, in well
considered cases, is one of the most satisfactory in surgery.

Anesthesia.—Tonsillectomy may be done under local
or general anesthesia. In children general anesthesia
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should always be employed, while in adults the choice rests
largely with the patient and depends to a less degree on
the preference of the operator. Personally I prefer gen-
eral anesthesia in all cases; but if for any reason the
patient objects to ether or nitrous oxide and oxygen, and
is a person of a fair degree of self-control, local anesthesia
is perfectly satisfactory. With its use the danger of post-
operative pulmonary abscess is reduced. On the other
hand, infection of the deeper tissues of the neck, with
abscess formation, is not a rare sequela of the local opera-
tion. Sudden death following the injection of the anes-
thetic is occasionally reported. Hemorrhage if at all
severe, can be handled more easily and successfully with
the patient under general anesthesia. These complications
will be discussed fully in later sections as they are the
basis of the objections to one or the other form of opera-
tion, and their dangers may be decreased materially by
attention to certain details of technic.

Local Anesthesia.—As intimated in the last paragraph,
one should pick his patients for the operation under local
anesthesia. Aside from the purely personal equation, how-
ever, there are cases that should not receive a general
anesthetic, especially ether, except under imperative cir-
cumstances; and such cases either should be operated upon
under local anesthesia or they should receive x-ray treat-
ment of the tonsils to induce atrophy of their lymphoid
elements. Once having decided upon the local operation,
the idea that there is to be no pain or even discomfort con-
nected with it should be quietly and insensibly impressed
upon the patient, as half the battle is fought the moment
the operator has succeeded in gaining his complete confi-
dence. Cocaine, novocaine or apothesin may be used; the
first in solution of Ko to y2 per cent, the other two in
per cent solution. Adrenalin should be added in all cases
up to a strength of 1 to 40,000. These solutions should lie
sterile. A very convenient form is the ampoule put out by
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many of the drug concerns. Morphia % gr. may be given,
at the discretion of the operator, one-lialf hour before be-
ginning the operation. It is an open question, however, if
it may not add sufficiently to the impairment of reflex
action in the pharynx and larynx to be a factor in the pro-
duction of postoperative pulmonary abscess. It undoubt-
edly is useful in allaying apprehension if it exists in
marked degree; but it is by no means necessary for a suc-
cessful tonsillectomy under local anesthesia. The mouth
and throat should be made as clean as possible. It has
been my practice to empty the supratonsillar fossai and
the crypts of debris by the use of the suction cups a few
days previous to the operation. The patient is then given
an alkaline nasal wash to be snuffed up the nose and al-
lowed to come through the mouth. This cleanses the naso-
pharynx and the fauces much better than a gargle can
possibly do and is used three times daily, followed by a 10
per cent argyrol spray, up to the morning of the operation.
If morphia is used it should be given twenty minutes be-
fore beginning the local injections. The fauces are then
sprayed with a one per cent solution of cocaine, which is
repeated in three minutes. This causes slight gagging,
during which the tonsils are thrown inward by the con-
strictor muscles, the crypts and the supratonsillar fossae
are opened and a more thorough anesthesia obtained than
is possible with the cotton applicator. If the latter is used,
a teu per cent solution of cocaine is desirable. In either
case, care should be taken not to produce too profound
anesthesia of the lower pharynx, as the laryngeal reflexes
may in that way be dulled sufficiently to allow blood or
detritus from the crypts to enter the trachea without pro-
test. Three injections should be made through the anterior
pillar and three between the tonsil and the posterior pillar
at the level of the lower pole, the middle third and the
upper pole, respectively. The needle should in no case
pass into the substance of the tonsil but should be so placed
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that its point at all times lies, as nearly as may be deter-
mined, in the peritonsillar space, i. e., between the capsule
and the surrounding muscular walls of the sinus. If the
needle enters the tonsil it becomes contaminated by the
organisms of the crypts and the chances of postoperative
abscess formation are distinctly increased. The anterior
injections should be made with the straight needle; those
through the posterior cleft with the angular needle. Only
a small amount (two or three drops) of the solution should

Fig. 29.—Boston tonsil syringe.

be injected at one place so that, if the point of the needle
happens to enter one of the larger veins of the sinus walls,
the amount that enters the general circulation would prob-
ably be without serious effect. The depth of the injections
are determined by the size of the tonsil. For example, the
point of the needle should be at the anterior-external angle
of the sinus when the first of any of the three anterior
injections is made. The needle is then passed slightly
deeper until its point lies on the capsule about midway
anteroposteriorly, where a second injection is made. The
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posterior capsular surface and the posterior-external angle
of the sinus are taken care of by three injections with the
angular needle between the tonsil and the posterior pillar.
If cocaine is used the operation may be started shortly
after the last injection is made. Xovocaine and apothesin
require ten to fifteen minutes to produce their maximum
effect. Any of the operations described in the foregoing
paragraphs may be done under local anesthesia.

The technic described above is designed to lessen the
dangers peculiar to the operation under local anesthesia.
If much of it seems meticulous, it may be said that too
great care cannot be taken to keep the injected fluids in a
sterile state even after their entrance into the tissues. In
no other way can the occasional occurrence of infection be
avoided. The cause of the sudden collapse and death which
is occasionally reported is not known. Whether the block-
ing of both pneumogastrics by a too deep injection of the
anesthetic, or the entrance into the general circulation of
an excess of the fluid through one of the veins of the sinus
walls may be a factor, is not known. The chances of either
of these taking place are minimized by care in the placing
of the needle and in limiting the amount of the anesthetic
injected at any one point. The comparative freedom of
danger from pulmonary abscess following the local opera-
tion probably is due to the slight chance of the inhalation
of septic material, whether blood or debris from the crypts,
when the reflexes of the respiratory tract below the
pharynx are active.

General Anesthesia.—Ether is in most cases the ideal
anesthetic. In adults it may be preceded by nitrous-oxide
or the nitrous oxide-oxygen The anesthesia
should be carried to a point where the reflexes of the
pharynx are not too pronounced; but it is unwise to push
it so far as to abolish them for any length of time, because
of the possibilities of inhalation of septic material. For
this reason I rather prefer the open cone method of admin-
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istration, the cone being removed during the operation and
reapplied whenever the reflexes become active enough to
interfere with the technic of the operation. The Sluder
operation or any of its modifications may be done under
less complete anesthesia. For that reason the nitrous
oxide-oxygen mixture is fairly satisfactory in the guillotine
operations.

The Preparation of the Patient.—The patient should be
prepared as for any major surgical operation. The pre-
operative measures of cleanliness described in the section
on local anesthesia should be carried out whenever sufficient
time can be taken to make them worth while. The urine
should 1)0 examined and the condition of the heart, lungs
and blood vessels ascertained. Hemophilia should be ex-
cluded as far as possible by history. A brisk cathartic
should be given the evening before the operation and the
lower bowel emptied by enema in the morning. No food
should be taken for twelve hours before the operation.
Atropia (H20 gr.) and morphia (% gr.) may be given adults
one-half hour before the anesthetic is started, which dimin-
ishes the amount of secretion in the throat and for that rea-
son makes the anesthesia run more smoothly and gives the
operator a better view of the fauces. I have given up the
use of morphia and atropia for tins purpose, however, as
they tend to deceive the etherizer as to the degree of anes-
thesia; and the Sorenson suction apparatus may be de-
pended upon to keep the fauces and pharynx free of
mucous and blood. The objection to morphia stated in
connection with the operation under local anesthesia,—that
it depresses too much the respiratory reflexes,—may be
urged here with added emphasis. The operation should
always be done in a hospital. Anyone who has had the
experience of treating postoperative bleeding with none of
the facilities of the hospital operating room will appreci-
ate this precaution.
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The Position of the Patient.—The Rose position, with the
head over the end of the table, the side position with the
head on the edge of the table, or the upright position, the
patient being held in a chair by assistants, may be used
according to the preference of the operator. I have always
used and continue to use the upright position, as it gives
the best possible view of the operative field, and with its
use one may see at every moment just what he is doing, as
well as if he were working on the outside of the body.
Such meagre statistics as we have, to be sure, seem to
point to more frequent pulmonary complications following
the use of this position than of any other. It would be a
misfortune, however, to be obliged to abandon a method
with such obvious advantages, unless more convincing
proof of its danger is forthcoming; and there is good rea-
son to believe that care in the management of the anes-
thetic, and in keeping the throat free of blood and septic
material from the crypts, will counteract whatever danger
the position imposes.

The Operations.—Many methods have been devised for
the removal of the tonsils in capsule, among others the
right-angle knife dissection, the dissection with the straight
scalpel, the finger dissection, Robertson’s scissors dissec-
tion and the Sluder operation with the guillotine. While
satisfactory results may be obtained with any of these, I
believe the combined method of dissection with the straight
knife and the snare and Sluder’s operation or one of its
modifications, as the La Force or the Braune operation,
are best suited for the removal of the tonsil in capsule with
the least trauma to the surrounding tissues. Sluder’s
operation is not adapted to thosb cases in which the tonsils
are bound to the walls of the sinus tonsillaris by adhesions,
though Sluder himself reports success in 99 1/2 per cent of
all cases. Doubtless failure in many instances is due to
imperfect technic, but the fact remains that the average
operator will find difficulty in removing by this method the
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large fibrous tonsil of the adult, especially if the patient
gives a history of previous peritonsillar abscess. In this
class of cases, even if the dull guillotine is used, bleeding
will occur more frequently after the Sluder operation than
after the combined knife and snare dissection. The Braune
and more particularly the La Force operation obviate this
difficulty nearly if not completely. Personally I always
dissect tonsils with the straight scalpel and snare, for the
reason that a good technic cannot be maintained if the
operation is done only occasionally, and a certain number
of tonsils must be removed by one of the dissection meth-
ods. I prefer, therefore, to do all my tonsil operations in
this way, though the operative time is much longer than
that of Sluder’s method.

The Combined Dissection and Snare Operation.—The
dissection with the straight knife only will be described.
Both the right-angle knife and the scissors are more apt to
injure the pillars, with two possible untoward results —

either deformity of the palate or postoperative bleeding,
particularly from the veins of the posterior sinus wall.
The chances of hemorrhage or deformity following the
operation here described are reduced to a minimum.

The patient is placed in a chair in the upright position
and held by an assistant. Direct daylight illumination may
be sufficient; if it is not, the reflected light should be used.
After the mouth-gag has been inserted, the tongue de-
pressor is placed by the operator but is held during the
succeeding steps of the operation by an assistant.

The tonsil is then grasped with a two-pronged tonsil for-
ceps, the upper prongs entering the tonsil at the level of
the floor of the supratonsillar fossa, and the lower prongs
as near the base as possible. The prongs of this forceps
are about a quarter of an inch apart, are long and slender,
and instead of being bent at a right angle to the shaft,
form a slightly obtuse angle with it. They are easily
forced deeply into the substance of the tonsil, where they
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Fig. 30—The right-angle tonsil knife, the author’s tonsil grasping forceps,
and the peritonsillar knife for tonsil dissection.

engage the larger fibrous trabeculae without macerating the
more superficial friable tissue. Even in the adult tonsil
these trabeculae become much attenuated as they approach
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the surface, and there they offer little resistance to the pull
of a tenaculum; deeper down they are much heavier and
stronger. It is, therefore, of the greatest importance that
the first bite of the forceps should be a deep one, especially
in those cases in which previous peritonsillitis has created
a network of adhesions between the capsule and the sur-
rounding tissues. Under these circumstances the line of
demarcation between the tonsil and the walls of the sinus
can at times only be discerned by moving the tonsil in
various directions, and it is most embarrassing to find the
tenaculum constantly pulling away during this procedure.
This instrument seldom tears through even the soft tonsils
of childhood.

The forceps inserted, tlie tonsil is pulled gently forward
and inward, so that the plica is put upon the stretch and
is backed up by the bulk of the tonsil. With a long, sharp-
pointed knife an incision is made just outside the inner
border of the plica from its base upward and backward to
the point of juncture with the posterior pillar. From this
point it is carried downward so as to separate the upper
pole of the tonsil from the posterior pillar. (The word
“plica” is used here to designate both the plica triangu-
laris and the plica supratonsillaris.) This incision is car-
ried through the anterior or faucial fold of the plica, and
immediately the deep fibrous layer of the posterior fold
(the capsule) is exposed. The incision opens up what
may be regarded as a closed fibrous sac (the periton-
sillar space), which completely surrounds the tonsil except
over its faucial surface, and which extends internally as
far as the internal border of the plicae. The walls of this
sac are but loosely adherent except at that point in its
lower half where the larger vessels pass from the deep
structures into the tonsil. This applies only to those cases
in which there has been no previous peritonsillar inflam-
mation, which may cause marked adhesions between the
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walls of the sac. Inflammation of the tonsil itself does not
usually leave such adhesions.

A blunt dissector is now introduced into the incision, and
unless adhesions are present this space may be opened up
easily and the whole upper and anterior part of the tonsil
turned out of its bed in the sinus tonsillaris. Slight adlie-

Fig. 31.—The dissection of the tonsil. First step. The tonsil is polled
forward and inward putting the plica on the stretch. The plica of this tonsil
passes all the way around the organ.

sions may be broken by a more vigorous use of the dis-
sector, but if the adhesions are marked it is better to divide
them with the knife, as the too vigorous use of the dissector
thoroughly bruises the tissues and a very painful throat
results.
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The importance of a perfectly sharp knife in making the
initial incision cannot be overaccentuated; for if the knife
edge be dull, all delicacy of touch is lost ; the operator cuts
too deeply in his efforts to cut at all, goes through both
layers of the plica and into tonsillar substance and so gets

Fig. 32.—The dissection of the tonsil. Second step. The incision at the
internal border of the plica has been made and the gaping wound shows
the glistening fibrous capsrde beneath.

outside of the peritonsillar space, and a clean dissection of
the tonsil becomes difficult it' not impossible, as the line of
demarcation between the capsule and the walls of the sinus
cannot easily be found. This is the origin of many of the
so-called adhesions of the tonsil. It is important that all
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of the looser layers of the capsule should be pushed aside
by the blunt dissection, as in this way only can a good
fibrous lining be left in the fossa after the tonsil is removed

Fig. 33.—The Fallow tonsil snare.

by tlie snare. In order to be more sure oi' this it is desir-
able to dissect the superior lobe of the tonsil only so far
as to enable the operator to place the cannula of the snare
on a plane as far outward as the outer surface of the ton-
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sil. It is remarkable how little dissection is necessary to
accomplish this when the tonsil is freely movable. With
adherent tonsils the dissection must be of much greater
extent.

The loop of a snare threaded with a No. 7 wire is now
slipped over the handle of the tenaculum and then pulled

Fig. 34.—The dissection of the tonsil. Third and fourth steps. The
blunt dissector has separated the whole upper part of the tonsil from the
walls of the sinus tonsillaris and the snare is shown both in the act of being
slipped over the tonsil and in its final position with the cannula thrust deeply
behind the upper pole and the loop drawn taut.

down to a size that the bulk of the tonsil will just about
fill. No danger of catching the uvula is then present. With
gentle traction inward and forward, the tonsil is pulled
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into the loop, the cannula of the snare being above, and
thrust downward behind the superior lobe of the tonsil as
far as the dissection permits. The wire is then pulled as
tight as may be, the patient’s head thrown forward, and
while the ether is applied for the other tonsil, the snare is
slowly screwed home. This last step should be very delib-
erate, as it is at this time that all the larger vessels of the
tonsil are divided. Two or three minutes may be taken in
effecting the separation.

Fig. 35.—Sorensen suction machine.

The suction apparatus should be used freely throughout
the operation. This is especially important when the tonsil
is being separated by the wire of the snare, as large
amounts of foul debris are often pressed out at this time.
It should be removed immediately to avoid any chance of
its being inhaled.

The bleeding after this operation is almost always slight,
as the initial incision with the knife touches no vessels of
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any size, while all of the larger vessels are divided by the
wire of the snare. Often the sheet wrapped around the
patient is unstained. Lest some believer in more radical
surgery who dissects out his tonsils, even to the base, with
a sharp knife or scissors should maintain that the entire
tonsil is not removed by this method, I will say that notli-

Fig. 36.—The dissection of the tonsil. The sinus tonsillaris after the
tonsil has been removed. The anterior pillar is held aside in order to show
the depth of the sinus and also to show the large vein in the posterior ex-
ternal angle.

ing is easier of proof than the success or failure of the
operation according to this standard. If the excised tonsil
shows an intact capsule, then the ablation has been com-
plete; and in the vast majority of cases such an intact cap-
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sule may be demonstrated. Even when the lower part of
the tonsil is missed, as it is occasionally by any method,
it is easily removed by a second application of the snare.

The Finger Dissection, as advocated by Richards, is a
modification of the foregoing method, the dissection of the
upper part of the tonsil being accomplished with the finger
instead of the knife and blunt dissector. It is desirable
here to make the initial incision through the mucosa with a
knife, though it is possible to carry out all the steps up to
the application of the snare with the finger alone. This
operation is especially applicable to children.

The Sluder Operation.—The possibility of doing a com-
plete tonsillectomy by means of the guillotine was brought
to the attention of the profession by Sluder1 in this coun-
try and by Willis and Pybus2 in England. Sluder made use
of what he called the alveolar eminence of the mandible as
a point of vantage in forcing the tonsil through the fenes-
tra of the guillotine. Willis and Pybus effected the same
thing with the index finger. It is perhaps immaterial which
of these methods is used as long as the result, the engage-
ment of the complete tonsil within the fenestra of the
guillotine, is obtained. A combination of the two is often
necessary.

The technic of Sluder’s guillotine operation is but a modi-
fication of that of the old-fashioned tonsillotomy. In the
latter operation only the epithelial face of the tonsil, or
the portion that projected beyond the pillars, was cut away,
since it was all that could be forced through the fenestra
of the guillotine. Pedunculated tonsils were often removed
in toto by this method. Sluder’s technic enables the oper-
ator to remove with the guillotine a large percentage of all
tonsils, pedunculated or buried, in capsule by taking ad-
vantage of the free movability of the tissues of the sinus
tonsillaris, and of the bony prominence of the posterior

transactions of the Amer. Laryn., Rhinol., and Otol. Soc., 1912.
the Enucleation of the Tonsils with the Guillotine, Lancet, 1910, p. 87S.
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extremity of the alveolar process of the lower jaw. The
tonsil is usually loosely attached to the walls of the sinus
tonsillaris, to which it bears the relation of a slightly
opened bud to its calyx. If the ring of a guillotine is placed
around the tonsil and pressed outward it tends to peel the
calyx back and to unbutton the tonsillar bud from it. The
bony surface at the angle of the jaw is not usually suffi-
ciently prominent to effect this unbuttoning and to push
the tonsil through the opening of the instrument. To gain
this result the tonsil, after being partially engaged in the
fenestra, is brought forward and slightly upward until its
root or capsular surface rests over the bony prominence of
the posterior part of the alveolus (the alveolar eminence of
the mandible [Sluder]). With this bony projection on its
outer side, pressure outward with the ring of the guillotine
produces a complete evulsion of the tonsillar bud from its
calyx. It is then as easily removed in capsule by closure
of the instrument as is the prominent pedunculated tonsil.

The guillotine of Sluder is a modification of the Macken-
zie instrument. Greater strength is needed because of the
force used in engaging the tonsil in the aperture, and this
is gained by doubling the thickness of the shaft. Greater
leverage is obtained by lengthening the handle and short-
ening the shaft. The knife edge is dull so that it may fol-
low the line of cleavage between the tonsil and the surround-
ing tissues rather than cut through them. The chances of
hemorrhage are much reduced by this change. The aper-
ture is elliptical with long axis transverse to that of the
shaft. This modification is important, as the circular open-
ing does not hug the tonsil closely and allows some of the
surrounding tissues to leak through and to be cut away
with the closure of the knife. This particularly applies to
the anterior pillar. For the same reason the operator
should have two guillotines, one with an aperture of 2.5
cm. by 1.8 cm., the other 1.75 cm. by 1.5 cm. (Sluder.)
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Technic. —Sluder describes his operation as follows: 3

“With my method one must approach the tonsil at an
angle, approximately 45°, which requires the shaft of the
instrument to cross the month entirely from the opposite
side. This necessitates the distal side of the shaft being-
applied to the tonsil. It at the same time has the great

Fig. 37.—The Sluder guillotine (Sauer’s modification).

advantage of leaving the lateral portion of the field of
operation wide open for view and the nse of the fingers of
the other hand. Having the blade ground far back widens
it further. (The use of the proximal side will be found
exceedingly awkward or even impossible, as the surgeon’s

transactions of the Arner. Laryn., Rhinol., and Otol. Soc., 1912,
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hands are interfered with and the lateral portion of the
field of operation covered from view.)

“ It is a very great advantage to operate on the right ton-
sil by holding the guillotine in the right hand and on the
left tonsil by holding it in the left hand. If the surgeon
can use only one hand, the position of the patient should
be recumbent. Assuming that he uses his right hand for
both tonsils and stands on the patient’s right: for the
right one he faces the patient’s head; for the left one he
must turn around so that he faces the patient’s feet, and
stand somewhat beyond (above) his head. (These rela-
tions might be sustained in the erect posture also.) The
head should be held firmly by an assistant to prevent rota-
tion, and the mouth kept fully open by a gag.

“Regardless of what may be the position of the patient’s
head, the surgeon takes his bearings from the lower jaw.
The guillotine, with the transverse axis of the aperture
vertical, is introduced into the mouth at an angle of 45°
outward and backward, passing back until the distal arc of
the aperture is completely behind the tonsil. The direc-
tion of the shaft is then changed to point downward in
order to get the ring of the aperture under the lowermost
part of the tonsil. The instrument at this moment may
sometimes be rotated slightly by turning the handle down-
ward (toward the feet). This tends to enlarge the held of
vision. It is then pressed outward until the distal arc of
the aperture has been pressed against the ramus of the
jaw, or, in case the patient is not anesthetized, against
the firmly contracted internal pterygoid muscle which
is inserted here. It is now brought slightly forward
and upward, but held firmly against the bone and
muscle, when it will be seen that the lower distal art'

of the aperture has acted very much like a scoop, hav-
ing secured the lower part of the tonsil and brought
it forward and upward into the neighborhood of the
alveolar eminence. In case the shaft has been rotated
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to secure its lower part, it is now put back into its
original position by turning the handle upward. The
upper portion of the tonsil is usually put into the
grasp of the distal arc of the aperture by this rotation. If
the tonsil is not too large and flat (thin), it is usually se-
cured, both lower and upper portions, in the first setting
of the guillotine and no rotation is needed. The distal arc
of the aperture is now firmly held behind the posterior
border of the tonsil, and the instrument drawn forward and
upward at an angle approximately 45°, which will be found
to have pulled it upward and forward into the eminence
of the alveolus. The blade is now pushed down with the
gentlest possible pressure until the surgeon sees that it is
in contact with the tissues. It should not be pressed for-
cibly until the parts are engaged satisfactorily in the aper-
ture. The blade, being in contact with the tissues, prevents
the portion of the tonsil which has gone through from slip-
ping out again.

‘‘At this moment the surgeon may perceive that although
the distal arc of the aperture is entirely behind and ex-
ternal to the tonsil, a part of its anterior portion has still
not gone through. This is usually readily seen, but may
more definitely be determined by feeling with the tip of
the index finger of the other hand and at the same time it
may be pushed through. This is done by the gentlest mas-
sage—simply stroking it in the direction of the aperture
with the ball of the index finger and, at the same time,
pushing the blade very gently across the remaining portion
of the aperture. When the last of the anterior portion has
gone through it may be readily seen as a rule; but may be
determined with great accuracy by feeling with the ball of
the index finger—pushing it up and down over the end of
the blade as it closes the aperture. If all of the tonsil has
gone through, the distal arc will be felt smooth and firm
and be covered by what seems to be a thick mucous mem-
brane (it is of course two layers of membrane). If a part
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of the tonsil has not gone through, it can easily be felt and
recognized as a mass of tissue harder than membrane and
usually irregular.

Fig. 38.—The Beck-Schenk snare.

4 6 All of the tonsil having gone through, the blade is now
pushed across with all the power of the surgeon’s hands.
Great pressure is usually required because the blade has
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been made dull. If it be too dull, or if it does not fit per-
fectly into the soft metal lining of the distal arc of the
aperture, it will not cut altogether through. The instru-
ment must then be pulled forward a little and its end be
stripped off with the finger of the other hand. This does
not delay the operation. It may possibly make a little
more subsequent pain, but I am by no means sure that it
does.”

If the operator does not happen to be a powerful individ-
ual he will have difficulty in many of his cases in pushing
the blade of the guillotine home. This difficulty is obviated
by the use of the Sauer modification of the Sluder instru-
ment. This has a screw attachment which is put into gear
after a partial closure of the blade has caught the tonsil
in the correct position. The blade then acts as an ecraseur.
The Bed--Schenk snare may be used practically with the
same technic described above. It has the advantage over
the guillotine, that the chances of hemorrhage are some-
what reduced, as they are in any snare operation.

Makuen ’s Operation.—Since the Sluder operation be-
came one of the recognized standard methods of perform-
ing tonsillectomy, many modifications of the operation, and
particularly modifications of the guillotine, have made their
appearance. They are all based directly on Sluder’s orig-
inal conceptions. The method of Makuen especially de-
serves mention, since it brought out one very important
fact, viz., that the tonsil could be so removed as to leave
the deeper layers of the capsule in situ as a lining to the
sinus tonsillaris. Makuen’s operation made use of the
Sluder technic up to the point of the last step in the opera-
tion. After the dull guillotine-blade had been pressed par-
tially home, the complete separation of the tonsil was
effected by means of a snare placed internally to the guil-
lotine blade. The result was what Makuen called a split-
ting of the capsule; the more superficial parts being re-
moved with the tonsil, the deeper parts remaining in place
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and lining the sinus. The importance of this principle
cannot be overaccentuated. Makuen himself completely
misinterpreted, I believe, the nature and the anatomical
derivation of the capsule. This, however, is of slight im-
portance compared to the fact that he demonstrated the
possibility of removing the tonsil without removing all of
the fibrous lining of the fossa. Makuen referred to the
capsule as being a part of the pharyngeal aponeurosis. As
a matter of fact, the capsule of the tonsil is nothing more
than the fibrous mucosa of the sinus tonsillaris, for a
detailed description of which the reader is referred to
the sections on the anatomy of the capsule. I should like
to reiterate here, however, that the tonsil is itself nothing
but the mucous membrane of the sinus, in which the de-
velopment of lymphoid tissue has separated the epithelial
and fibrous layers, and that when one dissects out a tonsil,
lie simply dissects the mucous membrane lining the sinus.
A fibrous mucosa consists of two layers, one just beneath
the epithelium, the tunica propria, which is thin but very
compact and dense; and a deeper layer, the submucosa
which is made up of more loosely disposed fibers. It is
this latter layer that makes the tonsil so freely movable
in the sinus. When a dull guillotine knife everts the tonsil
from its bed in the sinus, these deeper and looser fibers arc
gathered up into a kind of purse-string to the outer side of
the blade while the more dense layer, which is, of course,
very intimately connected with the lymphoid tissue which
composes the bulk of the tonsil, is thrown to the inner side.
A snare applied on the inner side of the guillotine blade
actually separates the tunica propria from the submucosa.
Such a procedure leaves a sinus lined with fibrous tissue
instead of one with denuded muscular walls. The subse-
quent granulations are much less redundant and the cica-
tricial contractions correspondingly slight. On this account
the final result of the capsule splitting operation, to use
Makuen’s term, is more satisfactory than that of any of the
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other operations. The amount of postoperative granula-
tion and subsequent cicatricial contraction in the throat
depends largely, however, on the extent of the sinus wall
involved in the root of the tonsil. If the root of the tonsil
includes a large portion of the anterior surface of the pos-
terior pillar, then that surface must of necessity be denuded
when the tonsil is enucleated, no matter what operation is
done. Nevertheless, a fibrous surface is better in this
respect than a muscular surface, and an operation which
leaves such a fibrous lining to the sinus is to be preferred
to one that does not. Such a capsule splitting operation
may be done by the sharp knife-snare dissection; or by the
Sluder guillotine and snare as originally described by
Makuen. 4 In the latter operation the use of the two instru-
ments is somewhat awkward; and this has been obviated
by the devising of instruments which combine both the
guillotine and the snare in one, (as the Brown snaretome);
or which have two guillotine blades, an outer one which is
dull and which serves as a hemostat while an inner and
sharper blade completes the separation of the tonsil. (The
La Force tonsillectome).

The La Force Operation.—Fp to the point of the com-
plete engagement of the tonsil in the fenestra of the guil-
lotine, the operation with the La Force tonsillectome dif-
fers in no way from that originally described by Sluder.
The instrument of La Force is a guillotine, provided with
two blades, both of which are rectangular in shape and fit
accurately in the frame of a rectangular fenestra. The
outer of these, i. e., the one that is uppermost when the
instrument is held in the hand, is thick and with a serrated
edge. The inner or under blade is an ordinary cutting
blade. In placing the instrument, the first or hemostat
blade should be directed outward, that is, towards the ton-
sil. When the tonsil has been completely engaged in the

4The Surgical Anatomy of the So-called Capsule of the Faucial Tonsil, The Laryn-
goscope, xxv, 685.
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fenestra, this blade is forced back of the tonsil by pressure
on the handle end of the blade. The dull blade catches the
deeper and looser layers of the capsule (the submucosa)
and brings them together in a kind of elongated purse-
string. At the same time, the bulk of the tonsil with the
thin but tough layer of the capsule (the tunica propria)
closely adherent to the lymphoid tissue is thrust to the
inner side of the blade. The two layers are in fact com-
pletely separated except along the perpendicular line be-
tween the hemostat blade and the distal end of the fenestra,

Fig. 39.—La Force guillotine.

where they are held and partially crushed. The wheel con-
trolling the hemostat is now turned to the left so that the
blade tightly impinges on the frame of the instrument; and
the tonsil is severed from the tissues held in the hemostat
by turning the wheel controlling 1the knife blade to the right
as far as it will go. During this last procedure the tonsil
may be held by a grasping forceps to avoid the danger of
its being lost in the pharynx or larynx. The hemostat may
be left in place as long as the operator wishes—usually
about five minutes.

The immediate hemorrhage after this operation is almost
negligible; nor does delayed hemorrhage occur often
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enough to give any concern on that score. In four hundred
and seventy-five consecutive operations done hy this
method at the Massachusetts General Hospital, there was
only one case that had a subsequent bleeding requiring
treatment.

The Braun Operation.—This operation, like the fore-
going, is based directly on Makuen’s modification of the
Sluder technic. “The instrument consists of two parts:
first, the guillotine of Sluder, modified; and, second, a

Tig. 40.—Braun snaretome.

snare to which the guillotine is attachable. The guillotine
has been modified by placing on the proximal end of the
shaft of the instrument, near the handle, a slide to which
a detachable spring has been added. The slide with the
spring holds the snare in proper relation to the guillotine
until the tonsil is securely engaged. The blade of the guil-
lotine, which is blunt, is shortened around its circumfer-
ence at the distal end so that it does not quite reach the
distal arc of the fenestra. The blunting and shortening of
the blade obviate the cutting action of the guillotine. At
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the proximal end of the blade is a ring for the thumb by
means of which the operator may readily push forward or
draw back the blade, thereby closing or opening the fenes-
tra. In the arc around the fenestra is a depressed groove
for the concealment of the snare loop. The snare is simple
in construction, consisting of a slotted cannula and a stylet
threaded at its lower half. To the middle of the stylet,
which travels easily through the cannula, two finger rests
are attached. On the proximal end of the cannula a thumb
piece is placed, which serves also the purpose of closing
securely the slotted end. The snare operates quickly on
the pull, and gradually by action of the traveling screw.
At the distal end of the cannula are projecting teeth which
become imbedded in the tonsil when it is about to be sev-
ered, so that when the enucleation is completed the tonsil
remains fixed on the end of the snare. At each side of the
cannula of the snare is a trunnion or pin which causes the
guillotine to engage to it.

“The instrument is assembled in the following manner:
A strand of No. 7 piano wire, five and three-quarters inches
long, is bent three-eighths of an inch at each end. Both ends
are inserted in the second or proximal opening of the stylet,
thus forming an oval and even loop which does not become
dislodged during the operation. The stylet is now drawn
into the cannula until its tip is just visible. By depressing
the snare against the spring of the slide, at the same time
pushing the snare forward until the trunnions or pins
engage into the groove of the slide of the guillotine, the
snare and the guillotine are assembled.

“The gag used in this operation is one devised by Jen-
nings, modified by attaching two springs to the upper bar.
These springs are intended to hold the snare out of the
operator’s field after the first tonsil is secured in the snare
loop. The snare is engaged to the gag by the spring, and
is so maintained until the second tonsil is also ensnared
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and the operator ready to complete the enucleation of both
tonsils.”5

The technic of engaging the tonsil in the fenestra is the
same as that used in the other guillotine operations. After
this has been accomplished the snare loop is drawn tight
and held firmly with the thumb and fingers of the other-
hand. “This action automatically releases the guillotine
from the snare. The guillotine is then laid aside without
releasing the hold on the snare. With the free hand the
traveling screw is now quickly turned until the tonsil is
safely seized in the snare loop. The snare is then engaged
to the gag, so that the operative held remains unobstructed
and bloodless. The guillotine is then engaged to a second
snare and the procedure is repeated on the other tonsil.”
The complete separation of the tonsils after they have
once become engaged by the snare wire, should be accom-
plished with deliberation. As in the dissection-snare
operation, anywhere from two to live minutes may be used
for this part of the operation.

The La Force and the Braun operations are ideal for
children and for those adults in whom the tonsils are free
from adhesions to the walls of the fossa. In this class of
case none of the operations based on the Sluder method
seem to me to be as satisfactory as the dissection-snare
operation. But in suitable cases, and especially in the
hands of the average operator, the La Force and the Braun
instruments give most satisfactory results. They are as
free from the dangers of hemorrhage as any operation can
be; the dull hemostat blade everts the tonsil from its fossa
with no danger of button-holing the pillars; while the
deeper layers of the capsule are left in place as a lining to
the sinus tonsillaris.

Treatment of the Operative Wound.—Whatever method
is used in removing the tonsil, the subsequent treatment of

5 Braun, J.: A New Instrument and Technique for Enucleation of the Tonsils, Laryn-
goscope, 1917, xxvii, 556.
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the operative wound is the same. A gauze sponge of a size
that will fit snugly into the sinus should be inserted on the
end of a long sponge holder passing from the opposite
corner of the mouth, so that firm pressure may be exerted
outward and backward. The fingers placed under the angle
of the jaw make amj)le counter-pressure. The sinus should
then be carefully inspected for bleeding points, and if any
are found they may receive attention while the patient is
yet under the anesthetic. The sinus should be practically
dry before the patient leaves the operating room, though
slight oozing may be disregarded. If it is present, the
glyceride of tannin applied to the sinus on a sponge helps
to stop it. Many of the so-called delayed hemorrhages are
in reality primary in character, and may be found at the
time of operation if the foregoing precautions are used.
It is much easier and certainly more comfortable to the
surgeon to treat them then and there than to be obliged to
have the patient re-etherized later and after the loss of a
considerable quantity of blood. The nasopharynx should
always be examined after a tonsillectomy, and if any ade-
noid is present it should be removed. This should not be
done, however, until the operator has satisfied himself that
there is no bleeding from the sinus tonsillaris, as it is not
easy to determine this if there is free bleeding from the
nasopharynx.

Postoperative Treatment.—The patient should be kept
in the hospital and in bed for at least twenty-four hours
after the operation. This is not so essential in children as
in adults, since postoperative hemorrhage unless immediate
is very rare in them. In private practice it is a good rule
for all cases. During the first day nothing but cold liquid
food should be taken. After that the amount and character
of the food depends largely on the amount of discomfort
that the patient has in swallowing, though coarse irritating
articles should be avoided until the throat has practically
healed. No gargle is usually to be advised, but the mouth



188 THE TONSILS

should be kept thoroughly clean with an alkaline wash.
The soreness of the throat after tonsillectomy varies tre-
mendously with the individual. Some patients experience
only mild discomfort which passes away after three or four-
days, to such an extent at least that they no longer mind it.
\\ ith others the soreness lasts for a week or ten days and
is very distressing. This difference cannot usually be
ascribed to the different types of operation, but rather to
individual idiosyncrasy; though in general I think that it
is true that the less the throat is bruised by the pressure
of instrumentation, the less will be the subsequent pain.
The size of the root of the tonsil is also an important factor,
especially the amount of the anterior surface of the pos-
terior pillar that it covers and which in consequence is
denuded of mucosa during the operation. The soreness is
best controlled by a suspension of aspirin, either applied
with a cotton-tipped applicator or gargled.
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CHAPTER X

COM PLICATIONS AND SEQUELAE OF OPERATIONS
ON THE TONSILS

Hemorrhage.—Of all the complications of tonsil opera-
tions, this has generally been regarded as the most serious.
While it cannot be said to be of rare occurrence, especially
in the adult, it is not sufficiently common to be seriously
apprehended in the individual case. Even if it does occur,
the cases in which it cannot be absolutely and easily con-
trolled are extremely rare. This statement is made
advisedly. It presupposes a number of conditions,—first,
that the patient is not hemophilic; second, that the opera-
tion is done by a careful and competent throat surgeon and
not by a general practitioner of medicine or surgery; and
third, that the patient is in a hospital and that lie remains
there for at least twenty-four hours after the operation.
If all these conditions are present, and they always should
be, the chances of fatal result ensuing from this cause are
so slight as almost to be a negligible factor.

Occurrence.— No reliable statistics are available for the
old operation of tonsillotomy. The general impression
seems to be that it occurred somewhat less frequently than
after enucleation. This is probably due largely to the fact
that since tonsillectomy began to be a routine procedure the
pathological consideration of certain infections being of
tonsillar origin has been the cause of a tremendous increase
in the number of cases operated upon. However this may
be, it is certain that the primary hemorrhage after tonsil-
lectomy is as nothing compared to that following partial
removal of the tonsil. The average careful dissection of
the tonsil comes close to being a bloodless procedure. As I
have remarked elsewhere, the sheet wrapped around the
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patient is often unstained until after the adenoid of the
vault is removed.

Accurate figures showing the incidence of hemorrhage
after tonsillectomy are easily obtained. In seven hundred
consecutive cases in children of the straight knife and snare
dissection done during my service at the Boston Dispensary
in five years, only two hemorrhages occurred that required
sewing of the faucial pillars. In one hundred and forty
consecutive tonsillectomies by the same method, done on
patients over sixteen years of age at the Massachusetts
General Hospital there were four hemorrhages that re-
quired suturing of the pillars. The bleeding was readily
controlled in all cases by this method. While these sta-
tistics cannot be taken as an accurate measure of the num-
ber of hemorrhages that will occur in any given series of
cases, they nevertheless give a definite idea of the average
incidence of bleeding after tonsillectomy both in children
and in the adult.

Types of Tonsillar Hemorrhage.—Tonsillar hemorrhage
may be primary, delayed or secondary, venous or arterial.
Primary hemorrhage is that which occurs at the time of the
operation. It is usually comparatively slight in tonsil-
lectomy, but profuse in tonsillotomy. Delayed hemorrhage
is that which occurs at any time during the first forty-eight
hours after the operation. It usually is discovered during
the first six hours and in many cases is nothing more than
a primary bleeding that was disregarded at the time of
the operation and which has failed to stop. Delayed
hemorrhage of this sort should never occur, as all primary
bleeding should be controlled before the patient leaves the
operating room. It may, however, result from a fresh
opening of the cut ends of blood vessels during the gagging
and vomiting following ether. The act of swallowing may
of course produce the same effect; but much less violence
is done to the denuded muscular walls of the sinus than
occurs during vomiting, which also causes a sudden high
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pressure in the blood vessels of the head that may be suf-
ficient to start a fresh bleeding. For this reason hemor-
rhage later than the first few hours after operation is
extremely rare. Secondary hemorrhage is that due to the
opening of vessels during the separation of the slough from
the walls of the sinus tonsillaris. It may occur at any time
after the second day, but is most common on the fifth, sixth
and seventh days. It has been reported as late as the
fifteenth day. Under any circumstance it is a very rare
occurrence, but its gravity makes imperative the only meas-
ures that may be taken to prevent it,—a clean dissection
of the tonsil which leaves no bruised and macerated tissues
behind and the avoidance of anything that may forcibly
remove the slough from the sinus wall, such as very hot or
coarse food or too frequent gargling of the throat. The
majority of the late hemorrhages that have been reported
have followed either a tonsillotomy or a galvanocautery
snare operation. In either, the chances of a piece of slough-
ing tissue being left in the sinus are much greater than is
the case in dissection enucleation in which the sinus walls
are left perfectly clean and with little chance for sloughing
to take place.

Venous hemorrhage occurs usually from the large vein
in the posterior external angle of the sinus or from the
plexus at the base near the lingual tonsil. The anterior
vein is not so apt to give trouble. These veins never bleed
unless the sinus wall is injured. For this reason the use of
the right-angle knife for dissection is to be deprecated,
especially between the tonsil and the posterior pillar. Also,
the ring punch should be used with great discretion near
the base of the sinus. I have seen a number of profuse
hemorrhages follow both these procedures. Arterial hem-
orrhage occurs most often in the lower half of the sinus,
either from one of the twigs in the anterior or posterior
pillars or from the larger vessels of the external wall de-
rived from the facial artery. Occasionally an arterial twig
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in either pillar above the middle line spurts freely. The
arterial bleeding from the pillars may always be seen as
distinct spnrters; that from the base between the pillars
more often shows as a constant welling of blood, though
spnrters are not uncommonly seen here. I have never seen
the superior artery of the tonsil bleed freely enough to
require attention.

Causes of Hemorrhage.—Hemophilia, arteriosclerosis,
fibrous hypertrophy of the tonsil, marked adhesions be-
tween the capsule and the muscular walls of the sinus are
the principal predisposing causes of hemorrhage. Wound-
ing or bruising of the sinus wall are direct causes.

Prophylaxis.—Hemophilia should always be ruled out as
far as is possible by history. If there is any doubt, the
coagulation time of the blood may be taken and if found
to be above normal (7 Vo minutes) measures may be taken
to reduce it, either by the administration of calcium lac-
tate, fifteen grains t. i. d., or by the subcutaneous or intra-
venous injection of fresh rabbit serum. No known case of
hemophilia should be operated on under any circumstance.
The only prophylactic measures that may be taken against
the other causes of hemorrhage are a careful and skillful
operation and a well-equipped hospital within easy access
of the operator. No other precaution is worth so much as
this last which puts the surgeon in a position to treat effec-
tually any hemorrhage that may occur.

Treatment.— The necessity of making sure that primary
hemorrhage has ceased before the patient leaves the oper-
ating room has already been mentioned. If this bleeding
proves severe and protracted, its treatment differs in no
way from that of delayed or secondary hemorrhage. In
dealing with postoperative tonsillar hemorrhage, three
methods are available, short of tying the external carotid
artery. Exigencies requiring the latter procedure must be
extremely rare, for in the last fifteen years, during which
tonsillectomy has been the rule at the Massachusetts Gen-
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eral Hospital, there lias been no ease in which it was even
thought of. These methods will be taken up in the order
of their simplicity, and it is in that order that I think they
should be tried in any given case.

Simple Pressure. —Ether should be given in all cases, as
it is useless to attempt to do anything without it if the
bleeding is at all severe; the patient soon becomes panic-
stricken and is then unmanageable. The upright position
with the head forward, so that the blood is not swallowed
nor inhaled but runs out of the mouth and into the ether
cone, is essential. With the mouth-gag in place a curved
sponge holder with a gauze sponge at the end, of a size to
fit snugly into the sinus tonsillaris, is inserted between the
pillars of the bleeding side and pressed strongly outward
and slightly backward; at the same time counter-pressure
with the fingers is applied just behind the angle of the jaw.
The sponge on the inside may easily be grasped with the
fingers on the outside, and thus a very effective pressure is
brought to bear over the entire surface of the tonsillar
fossa. Thromboplastin applied to the gauze sometimes
gives results where pressure with dry gauze has failed.
Most of the more moderate hemorrhages may be completely
controlled in this way. If after a few minutes’ pressure the
bleeding is not stopped, no time should be lost in passing
on to the next method.

Ligation of the Bleeding Point or Points.—Pressure
should be applied as in the first method described, as in
this way the exact bleeding point is more likely to be found.
If this can be determined it may be grasped with a hemo-
stat and ligated. As it is extremely difficult to place the
ligature beyond the end of an ordinary artery forceps, the
Sehoemaker hemostat, which carries the ligature in a notch
at the end of one of the blades, will be found to be of service
in these cases.

Suturing of the Faucial Pillars.—In cases of severe
bleeding, whether or not it is stopped by simple pressure,
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Fig. 41.—Schoemaker’s artery forceps.
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unless it may be distinctly located and the bleeding point
securely ligated, the faucial pillars should be sutured. This
does not mean merely sewing their edges together, which
does more harm than good, as a blind space is created into
which the bleeding still continues; nor is the presence of a
gauze sponge in this space desirable. The success of the
operation depends on the obliteration of the sinus tonsil-
laris. Consequently the sutures must pass completely
around the sinus, as they are shown in the diagram (Fig.
42). When so placed and tied they will control any hemor-
rhage, provided of course that the patient is not hemophilic

Fig. 42. —Diagrams showing the. correct and incorrect position of sutures.

and that no undue injury lias been done to the surrounding
tissues during the removal of the tonsil.

Technic of Suturing the Faucial Pillars. —Two or three
long-handled hemostats, a long needle-holder and a large
and strong half-curved needle threaded with catgut are the
only special instruments required, though Mosher’s aneu-
rism needles and special suture carrier are a great help.
The chief difficulty of the operation lies in passing the
needle completely round the sinus, without including in its
sweep too large an amount of the surrounding tissues.
This is accomplished by grasping the outer sinus wall at
about its central point with one of the long hemostats and
having an assistant gently pull it inward while the needle
is being placed. The depth of the sinus is so much de-
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creased by this measure that there is no difficulty in passing
the needle completely around it and in such a way that the
suture will include only a moderate amount of the faucial
tissue. The first suture should be placed near the base of
the sinus. The needle is passed horizontally from behind
forwards, entering the posterior pillar and coming out on

Fig. 43.—Mosher’s aneurism needle and suture carrier for suturing the
faucial pillars. Separate needles are necessary for the right and the left side.

the anterior surface of the anterior pillar near its inner
edge. At no place should the needle come to the sur-
face of the sinus. This one suture will be found to
be all that is necessary if the hemorrhage is from the
lower quarter of the sinus. It brings pressure to bear
directly on the venous plexus at the base, the lower part
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of the large vein of the posterior wall and upon the most
important of the arteries of the external wall. One or two
sutures may be placed higher up as necessity demands. If
the sutures are of silk, they should be removed at the end
of twenty-four hours; if of catgut they may be ignored as

Fig. 44.—Suturing the faucial pillars. This drawing may give the impres-
sion that the suture is being placed too superficially. This is really not the
case as the external sinus wall is being pulled inward so as to greatly reduce
the depth of the sinus. With this technic one does not have to include the
whole width of the pillars in the suture.

they soften and break away after the first day or two. It
is never well to leave the pillars in close apposition longer
than that, as permanent adhesions are not desirable. To a
certain extent this cannot be avoided in these cases; but if
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the sutures be removed early, the subsequent unpleasant
sensations due to adhesions will be avoided. Michel’s
metal clamps may be substituted for the ligature. They
are satisfactory in many cases, being extremely easy to put
on. Their removal is sometimes difficult. If the sinus is

Fig. 45.—Michel’s metal clamps for the control of tonsillar hemorrhage
being placed in position. The clamps should be much longer than those shown
in the drawing so that they may include a much greater breadth of the
pillars.

deep they may not compress its outermost parts. Under
such circumstances a small gauze sponge may be inserted
between the pillars and the desired pressure obtained in
this way.

If none of the foregoing methods are successful in stop-
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ping the hemorrhage, hemophilia should be suspected.
Fresh rabbit serum, or if this cannot be obtained, diph-
theria antitoxin should be injected intravenously (10 to 15
c.c.). Thromboplastin injected subcutaneously may be
tried. As a last resort, direct transfusion combined with
ligation of the external carotid should be done.

Septic Infection.—Septic infection of mild degree is not
uncommon after operations on the tonsils. The symptoms
are slight, the patient being somewhat indisposed and run-
ning a temperature of 101° to 104° for a variable time.
These symptoms usually subside completely within a week
or ten days. Neither the heart nor joints are involved.
More rarely cardiac or arthritic lesions develop and the
period of convalescence is prolonged, recovery at the end
of three or four weeks being the rule. Existing joint or
heart conditions not infrequently show distinct exacerba-
tion following removal of the tonsils. Nonsuppurative
glands of the neck occasionally suppurate as a result of the
operation. Infections of mild degree would probably be
reported more often if patients were kept under close ob-
servation for- a longer period of time. It is undoubtedly
true that most operators pay but slight attention to symp-
toms other than those directly connected with the throat
unless such symptoms are severe or protracted. In large
hospital clinics patients are usually lost sight of after the
first two or three days following the operation. All pa-
tients, especially children, should be examined at the end
of three or four days and again when the postoperative
exudate has disappeared. The discovery of a mild endo-
carditis at this time and its proper rest treatment may add
much to the subsequent physical well-being of the patient.

Severe septic infection following tonsillectomy is for-
tunately rare. During the past fifteen years I have not
seen a single case at the Massachusetts General Hospital
where the number of tonsil and adenoid operations is very
large. They occasionally occur, however, and may take the
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form of a severe hematogenous infection with destructive
blood changes; or a malignant endocarditis may supervene
with fatal result. Ivoplik 1 lias reported instances of both
these types of infection. An old standing mitral lesion
and chorea were present at the time of operation in
bis case of malignant endocarditis; a condition which
Rosenow has shown experimentally to be favorable to
the development of ulcerative vegetative lesions of the
endocardium whenever the valves become infected a second
time with the common endocarditic coccus (streptococcus
viridans). Abscess of the lung has been reported follow-
ing tonsil operations.

When one considers the conditions in the throat after
tonsil operations,—extensive wounds which must of neces-
sity be contaminated both by the organisms of the pharynx
and by those of the tonsillar crypts—the wonder is, not
that septic infection occasionally occurs but that so many
patients escape it altogether. That the wounds are open
and therefore drain perfectly, probably accounts largely
for this general immunity. The condition of the patient is
also an important factor and for that reason should be
brought to as high a level as possible before the operation.
In cases of systemic infection of tonsillar origin, however,
the operation itself is the one therapeutic measure that
may be expected to accomplish much in this direction; and
although exacerbation of the symptoms may ensue, it is
not wise to defer the operation indefinitely. A period of
comparative freedom from symptoms should be chosen.

The character of the operation influences markedly the
local septic conditions that follow, and for that reason it
may be considered an important element in determining
the degree of septic absorption that may follow removal of
the tonsils. Any operation that leaves ragged tags of
bruised and devitalized tissue in the sinus tonsillaris is to

infections Following Tonsillotomy, etc. Amer. Jour. Med. Sciences, July, 1912.
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be deprecated, as such tags always become the seat of more
or less extensive septic sloughs. The too vigorous use of
a metal dissector in turning out the superior lobe from its
palatal bed often causes extensive ecchymoses in the sinus
walls. As I have pointed out before, the dissection of this
part of the tonsil should be done with a sharp knife if there
is much difficulty in effecting it with the blunt dissector.
The use of the snare to complete the dissection does not
cause any harmful sloughing of the tissues, as the wire
simply follows the line of least resistance.

Prophylactic measures readily suggest themselves and
should be carried out in all cases. No acutely inflamed
tonsil should be removed. The crypts should be emptied
of all obvious debris, and the pharynx and mouth put into
as good a condition as possible by the use of alkaline
washes and gargles. The antiseptic properties of such
washes are so mild as to be of little or no importance; they
act simply as cleansing agents and as such have a distinct
value. If the condition of the teeth or gums is bad it should
be corrected for two reasons: first, because streptococci
are numerous in carious teeth and in the lesions of pyor-
rhea alveolaris, and such foci in the month materially affect
the bacterial content of the pharynx; and second, if the
proposed operation is for the relief of systemic disturb-
ances, the teeth or gums are quite as likely to be the pri-
mary focus as the tonsils.

Deep Abscess of the Neck.—Suppuration in the deep tis-
sues of the neck following tonsillectomy under local anes-
thesia, is by no means rare. The abscess may be confined
to the pharyngomaxillary fossa or it may extend backward
to the carotid sheath. It may practically always be attrib-
uted to direct infection following the injection of the anes-
thetic. Free drainage by incision should be established at
the earliest possible moment. If the pus is confined to the
pharyngomaxillary fossa, the incision may be made inter-
nally through the superior constrictor. If it has gone
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beyond this point an external incision is necessary, the
amount of opening up done in the tissues of the neck de-
pending on the extent of the process. Prophylaxis con-
sists in surgical cleanliness along lines laid down in the
sections on preparation and operative technic.

Pulmonary Abscess.—This postoperative complication
has apparently increased markedly during the past few
years, but whether this increase is more than proportion-
ate to the greater number of tonsillectomies done, cannot
be determined with accuracy. From available reports 2 the
incidence would appear to be roughly 1 in 2500 to 3000
cases. Undoubtedly recent prominence given the subject
has brought to light many cases that otherwise might have
remained undisturbed in hospital and private records. But
even after due allowance has been made for this, it seems
probable that the increase has been more than a propor-
tionate one, and warrants a careful survey of operative
methods to determine if possible what the etiologic factors
may be and how they may be eliminated.

Postoperative pulmonary abscess may conceivably be
produced in three ways: first, by infection through the
lymphatics; second, by septic embolism; and third, by the
inhalation of septic material. The first of these may be
dismissed with a word, as these abscesses occur without
involvement of the cervical chain of lymphatics through
which the infection would have to pass to reach the lungs,
and the connection between the cervical nodes and the pul-
monary tissue is at best an indirect one.3 Of Moore’s col-
lected cases, only one could be attributed to this cause.
Septic embolism cannot be dismissed so easily. It would
seem most likely to occur in cases operated upon under
local anesthesia, by the direct injection into one of the
veins of the sinus walls of septic material from a needle
contaminated by passage through the tonsillar substance.

2Moore, W. P.: Jour. Am. Med. Assn., April 29, 1922.
3 See page 92, par. 1.
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It is impossible to say that such material may not be intro-
duced through the same channels during the operation
under general anesthesia though it seems less likely. Of
39 abscesses following operation under local anesthesia, 5
developed within the first twenty-four hours and therefore
may reasonably be attributed to infection through the blood
stream. The weight of evidence, however, points unmis-
takably to direct inhalation as the cause of by far the
greater number of these cases. The average time between
the operation and the onset of the first pulmonary symp-
toms is about a week, which is far longer than one would
expect if the infection occurred directly through the blood
stream. In 60 per cent of the reported cases the abscess
was localized in either the right or the left lower lobe
(right lower, 41 per cent; left lower, 19 per cent.) The
percentages given by Jackson 4 for inspired foreign bodies
in the lungs agree very nearly with these.

Prophylaxis.—With these facts in mind one should
adopt an operative technic that reduces to a minimum the
chances of inspiration of septic material. This means
that as little blood or debris from the crypts as possible
should be allowed to get below the fauces. It also means
that the anesthesia should not be carried to a point where
the pharyngeal and (more particularly) the laryngeal re-
flexes are nearly or completely abolished. The first point
may be gained by carrying out the precautions given under
the heading, “The preparation of the patient,” and by the
use of the suction apparatus during the operation. To
avoid the second, do not give morphia before starting a
general anesthetic. It decidedly diminishes the reflex sen-
sitiveness of the respiratory mucosa and handicaps the
anesthetist in his knowledge of the condition of the patient.
Personally I prefer not to use the forced ether pumping
machine, and with rare exceptions have the ether given

4 Jackson, Chevalier: Peroral Endoscopy, Laryngoscope Company, 1914.
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interruptedly by the open cone method. If, in a patient
etherized by the latter method to a point where the opera-
tion may be done comfortably, one substitutes the forced
method for the cone, he will find that the stream of ether
vapor immediately starts a violent laryngeal reflex, which
results either in cough or in cessation of breathing al-
together. An anesthesia deep enough to prevent this is,
in my opinion, too deep for the best interests of the patient.
In tonsillectomies under local anesthesia the surface appli-
cations should be confined to the fauces so as to avoid an
anesthetization of the lower pharynx deep enough to affect
the superior laryngeal nerve. The injections should be
made with a sterile syringe and needle carrying a sterile
anesthetic solution. The needle should not be passed
through the tonsillar substance, as septic material is bound
to be encountered by so doing. Contamination from the
pillars is probably slight. Whether local or general anes-
thesia is used, a clean cut operation which does not injure
any of the large veins of the sinus walls, probably dimin-
ishes the chances of pulmonary involvement of embolic
origin.

Postoperative Diphtheria.—Diphtheria following opera-
tions on the tonsils is occasionally reported. As is well
known, the Klebs-Loeffler bacillus is present in the throat
in 2 to 3 per cent of normal persons who have not been in
contact with the disease. The proportion increases rapidly
in groups of individuals who have been directly exposed,
the percentage being in direct proportion to the intimacy
of the contact.* The organisms are usually found only on
the pharyngeal surface. In some cases they invade the
tonsillar crypts and thrive there without causing any lesion.
Postoperative diphtheria, therefore, may be due to organ-
isms present in the pharynx or the crypts of the tonsils
before the operation; or the bacilli may be taken in through

*Barnes, H. A.: Boston Med. and Surgf. Jour., 1907, clvi, 705.
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the month or nose after the operation and implanted on the
denuded surface of the tonsillar sinuses. The incidence of
this infection is so rare that only very obvious precautions
against exposure, both before and after operation, may be
taken to prevent it. Children should not be allowed to at-
tend school or to mingle indiscriminately with companions
until the throat has practically healed. In large public
clinics in which appointments for operation are made weeks
in advance, it is important that the throat should always
be examined before the anesthetic is given; otherwise it is
not impossible that a child may be operated on who at the
time has a beginning diphtheria.

Diphtheria Carriers.—The relation of the tonsils to the
so-called diphtheria carriers is an interesting one. The
Klebs-Loeffler bacilli on the surface are probably of slight
importance, for unless this supply is kept up from some
hidden source, such as the crypts of the tonsils, the adenoid
of the vault or the nasal accessory sinuses, they are prob-
ably only temporarily present. In the crypts they may
flourish indefinitely. They are probably not usually viru-
lent to the host but may be a source of danger to others.
In those cases in which cultures from the throat remain
positive for a long period after all clinical manifestations
of diphtheria have disappeared, tonsillectomy may relieve
the condition. The danger of infection to the patient is
slight.

Postoperative Deformities.—In uncomplicated cases, de-
formities of the palate and the faucial pillars should never
occur. If the sinus tonsillaris is deep and the tonsillar
root extensive, the surface denuded by the removal of the
tonsil will include nearly the whole of the sinus even to the
edges of the faucial pillars. Under these circumstances
contraction of the cicatrix may pull the pillars so closely
together that they appear to be adherent. There is no
deformity, but the pillars do not stand out with a distinct
gutter between them. Beyond slight sensations of pulling
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which subside after a few weeks, this causes no symptoms.
I have never seen a case in which either the speaking or
the singing voice was affected by it. Immediately after
the operation the arch of the palate may be slightly higher
on one side than on the other, since one tonsil may have
mounded higher into the palate than the other. The in-
equality becomes scarcely noticeable after healing is com-
plete. In adults, after repeated attacks of peritonsillar
inflammation, or when bone or cartilage are present in the
capsule, the dissection of the tonsil is sometimes so difficult
that a certain amount of inequality of the palatal arches
may be expected. Even here it should not be such as to
be classed as a deformity. Careless or incompetent operat-
ing may be followed by almost any degree of deformity of
the palate and the faucial pillars, from loss of the uvula
to conditions which only specific adhesions and contractions
can duplicate.

The Effects of Tonsillectomy on the Singing Voice.—Pro-
vided that no undue injury is done to the palate or to the
faucial arches, the singing voice is not injured by the
radical removal of the tonsils. On the contrary, a marked
improvement often results. Any injury of the pillars that
results in cicatricial contraction interfering with the move-
ments of the palatopharyngeus muscle; or any injury that
leaves the palate less free than normal in its backward and
forward play, has a distinctly deleterious effect ou the
voice. The function of the palatopharyngeus muscle is to
tilt the thyroid upon the crycoid cartilage, thereby stretch-
ing the cords. It is, therefore, an important regulator of
the pitch of the voice. Cicatricial contractions between the
pillars may so interfere with its movements that the qual-
ity and pitch of the voice, especially of its higher tones,
may be materially modified. In discussing this question,
however, we assume that the integrity of the palate and the
pillars has not been affected by the operation. With this
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condition fulfilled, I have seen nothing but benefit to the
voice result from the operation.

The X-Ray and Radium Treatment of Tonsillar
Hypertrophy

That the x-ray lias a selective action on cellular tissues
was observed early in its use for purposes of diagnosis.
Heinicke 5 first called attention to its destructive action on
the lymphoid tissues, and subsequent observations have
shown that the nearer cells approach to the embryonic type
the more susceptible they are to the action both of the
x-ray and of radium. Thus the specific cells of the sex
glands head the list in the ease with which they are injured
by radiation, and the blood forming cells of the bone mar-
row and the lymphoid tissues run a very close second in
this regard. Tumor cells might almost be said to be sus-
ceptible in proportion to their malignancy, those of the
lymphoblastoma being perhaps the most easily affected of
all. Murphy, 6 in a series of animal experiments, found
that it was possible, by suitable exposure to the x-ray, to
cause a complete disappearance of practically all of the
lymphoid tissues without causing detectable injury to other
tissues or organs; and that when the doses of the x-ray
were properly graded, few lymphocytes could be found in
the circulating blood, while the polymorphonuclear leu-
cocytes were not reduced in numbers. These results sug-
gested that radiation might be used with success in the
treatment of hypertrophy of such lymphoid organs as the
tonsils; and in a later communication7 Murphy and his as-
sociates at the Rockefeller Institute reported a series of
cases treated with one or more mild exposures to the x-ray.

The technic used is briefly as follows: The patient is
placed prone on the table with the head turned so that the

5Heinicke, H.: Mitt. a.d. Grenz. d. Med. u. Chir., 1905, xiv, 21.
6Murphy, J. B.: Jour Am. Med. Assn., May 9, 1914.
7Journal American Medical Association, 1921, lxxvi, 228.
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chin comes in line with the shoulder. This allows the axis
of the x-ray to pass under the angle of the jaw into the
region of the tonsil. (It will be remembered that the tonsil
lies just in front of and above the angle of the jaw, so that
any rays with an axis at right angles to the surface of the
jaw must pass through the bone before reaching the ton-
sil.) The upper part of the patient is protected by lead
foil and lead rubber sheeting except for an area two inches
wide extending from just above the external auditory
meatus down to the hyoid bone. The x-ray tube is centered
at right angles to the presenting skin surface, so that the
rays pass forward and upward and to the inner side of the
jaw. A target skin distance of ten inches is used, with
seven inch spark gap, five milliamperes, filtered through
three mm, of aluminum. The time of exposure varies with
the age of the patient, four minutes being the average.
This is considerably below the dose required to produce
erythema of the skin.

Radium possesses an advantage over x-ray, in that the
radiation may be applied directly to the tonsil without ex-
posing other parts to any degree. It may be used either
in the form of radium salts, the element itself, or emana-
tions from the element. Williams8 reports good results
from the use of 50 mg. of the bromide of radium in a flat
container, with the rays filtered by .83 mm. of aluminum,
held directly against the tonsil. A total exposure of fifteen
minutes was allowed, the applicator being withdrawn from
time to time for the comfort of the patient. If the element
is used the flat dermatological applicator is satisfactory.
In my opinion it should always be screened, as painful
burns are liable to result if it is not. The same is of course
true of the emanations. Twenty-five to thirty-five mg.
screened with aluminum or steel, may be used and the ap-
plicator tip covered with a thin layer of gauze % to 1 cm.
held in place by a rubber linger cot. The time of exposure
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may be from fifteen to twenty minutes. A mild solution of
cocaine (1 per cent) should be sprayed on the fauces before
making the application. It is usually sufficient to prevent
excessive gagging.

The results of the x-ray treatment at the Rockefeller
Institute were such as to encourage the hope that radia-
tion might supplant surgery in many cases. According
to the first reports from this source, the size of the
tonsils was reduced, in some individuals markedly, their
surfaces became smooth and the consistency firm. About
two weeks elapsed before these changes became evident
and they increased for one to two months after. The end
result was a tonsil similar to the regressive tonsil of age.
With the reduction in size the crypts opened and drained
and hemolytic streptococci, present in the crypts before
treatment, disappeared. This result can be attributed only
to better drainage attained, as neither the x-ray nor radium
has any bactericidal power. The results in treatment of the
adenoid tissue of the vault were not marked, probably be-
cause of the density of the tissues through which the rays
were directed.

The success in these cases created universal interest;
and reports from various sources on the use of the x-ray
and of radium in this connection have followed in rapid
succession. Results have varied rather widely. Those
quoted above from the Rockefeller Institute seemed almost
to sound the death-knell of surgery of the tonsil. On the
other hand, to jump from optimism to pessimism, the
results in a series of cases tried out under my observa-
tion at the Massachusetts General Hospital have been,
on the whole, rather disappointing. These cases were
referred from the clinic to Dr. A. S. MacMillan, Roent-
genologist to the Massachusetts Charitable Eye and Ear
Infirmary, who managed the treatment throughout and to>
whom I am indebted for the technical descriptions in this
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section. From ten to twelve treatments were given in each
case and the dose varied from a quarter to a full erythema
dose. In none of the cases did the lymphoid tissue dis-
appear. A varying decrease in the size of the tonsil was

noted; the hypertrophied tonsils decreased to what might
be called average normal size for the individual. The ton-
sils removed after having had a full series of treatments
failed to show, on microscopic examination, any atrophy of
the lymphoid tissue. No increase in fibrous tissue was
observed. Clinically, caseous and purulent material could
be expressed from the crypts and evidence of infection per-
sisted about the pillars and surrounding mucous membrane.

These two series of results are given here, one after the
other, in order to show the impossibility of giving a just
estimate at the present time, of the real value of this
method of treatment. Aside from actual results, however,
there are certain theoretical considerations that certainly
would influence our judgment in the matter. We know
that radiation is capable of killing the lymphocyte, and in
even greater degree the lymphoblast of the germinal cen-
ters of the follicles, without injury to other tissues. If,
therefore, all of the lymphocytes of the tonsil were simply
the result of division of the lymphoblasts in the germinal
centers of its own follicles, i. e., if none came from outside
the tonsil through the blood or lymph stream, then un-
doubtedly a complete and lasting atrophy of the tonsil
might result from radiation, even in the slight dosage
which has been used for the purpose; in that, the tonsillar
lymphoblasts being completely killed, there would remain
no other source of lymphocytes and by no possible means
could the lymphoid tissue regenerate. Only its fibrous
framework, which is not affected by mild radiation, would
remain, together with the crypts. These are always abso-
lutely harmless in any tonsil of marked regression, how-
ever brought about, since with the disappearance of the
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lymphoid element, the crypts become shallow and have no
debris in them. Unfortunately, it is difficult to conceive
that all of the tonsillar lymphocytes are produced in the
tonsils themselves. In the adult hypertrophied tonsil,
whether the hypertrophy be of the fibrous variety or not,
there is always a large amount of diffuse lymphoid tissue,
either with very faintly marked follicles with no germinal
centers or even with no follicles at all. The lymphocytes
of such tissue cannot be indigenous but must come from
the blood or lymph streams. There is, therefore, nothing
in the world to prevent recurrence of lymphoid tissue in
the tonsil, even if complete atrophy of such tissue followed
radiation. In order to be sure of doing this one would have
to destroy a much greater proportion of the lymphocytes
of the blood than would be consistent with the well-being of
the individual. But that such regeneration of the lymphoid
elements will take place in any large percentage of tonsils
in which more or less atrophy has been brought about by
radiation, is a question that can be answered only after
greater experience than we have at present.

A fair statement of the status of this procedure is, it
seems to me, somewhat as follows: In the hands of experi-
enced men the treatment of hypertrophy of the tonsils may
be tried with safety to the patient and without untoward
results. A certain percentage of tonsils so treated may
undergo more or less atrophy, and as a result of this,
pathological conditions depending on retention in the
crypts will improve in direct ratio to the amount of the
atrophy. The bacterial content of the crypts may even be
materially changed, due to improved drainage and not to
any sterilizing action of the radiation. We cannot at the
present time assure the patient that the results obtained
will be permanent. The method cannot take the place of
surgery, as at first was predicted. In children it is to be
advised only in those cases in which an operation is for
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any reason contraindicated. The same might almost be
said of adults, though the latitude is somewhat greater
here. Besides those who are poor operative risks, there
are many in whom the troubles connected with the tonsils
are of a not too serious character and the relationship to
the tonsillar condition questionable. Many such people
quite reasonably shrink from the idea of an operation, and
it is among this class that radiation assuredly should be
given a trial.
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