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Discussion

Table 2 and 3 summarize data concerning our
10 proved cases of intestinal polyposis that mani-

fested a distinctive variety of melanin spots of the

oral mucosa, lips and digits.

The ages of these 10 patients ranged from nine to
thirty-nine at the time of death or first study by
us. In each case, however, symptomatology refer-
able to the intestinal polyposis had been present
before, usually beginning in the teens. The pa-

Seven of our 10 patients were females; Peutz?: 19
had 5 cases in males and 2 in females. The patient
of Touraine and Couder!?) 18 was a male. For
those with the entire syndrome the sexes were

equally distributed. The sex was given for 24 cases
of the pigment part of the syndrome as 11 males
and 13 females.!8 Apparently, then, the same sex
distribution holds also for the patients with the
pigment picture alone.
A rather wide ethnologic spread is evidenced by

its occurrence in persons of American, French-

TasLe 2. Characteristics of the Pigmentation in Proved Cases of Polyposis.

 
 

Case Revative Intensity or Pigment Spots
o.

MOUTH LIPS FINGERS TOES FACE

1 +4+4+ +++ ++ + ++
2 +4+4++ +44 +++ + +++
3 t+++ ++ z ? ?
4 t+4+ ++ + + +
5 +r+t+t+ +4++ z ? +
6 t+4et+ ++4+4+ ++ o* +

7 +4+4+4+ ++ ++ + +
8 ++ +++ + 0 +
9 +++ +4+ + 0 +
10 ++ ++ + 0 0

PIGMENTATION CoLor oF Coior or AcE at Waica
Ex,sewHeEReE On SKIN AIR RIS. PIGMENTATION

Was First
Notep

9 Dark brown Brown Early childhood
8 Black | Dark brown Early childhood

0 Dark brown Dark brown Early in life
0 Dark brown Dark brown From infancy

Light, generalized negroid Black Dark brown From birth
pigmentation

0 Dark brown Dark brown From birth
0 Dark brown Dark blue From infancy
0 Dark brown Dark brown From infancy
0 Dark brown Dark blue From infancy
 

*Pigmentation present on sole of left foot.

dents of Peutz☂»1° and the one of Touraine and

Couder!7 18 were in an age range similar to that
In our series. Apparently, the type of intestinal
Polyposis present in this condition becomes clini-
cally manifest early in life.
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Italian, French, Welsh, Italian, Indo-European,
Dutch and Negro family background. There are
also suspected cases in English and Germanpersons,

All our patients were of dark complexion as evi-
denced by brown, dark-brown or black hair and
brown irides. Two had dark-blue irides. One was
a lightly pigmented Negro boy. This type of com-
plexion occurred also in the cases of Peutz☂» 19 and
Touraine and Couder,}7)18 as evidenced by either
their statement or by the photographs they pub-

lished.
The consistency of this in all subjects may be of.

significance, particularly since the pigmentary
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anomaly of freckles (ephelides) is common in per-
sons of light complexion with blond, light-brown
or red hair and lighter-colored irides.

Pigmentation

In each case in which data were available pig-
mentation had been present from early in child-
hood to the age of twenty or more, with little or
no change over the years and no verystriking ten-
dency to fade prior to that time. In Case 6 the
mother noted the pigment at birth, and in Case 7
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larger. Patches in the mouth were most prominent
on the buccal mucosa, occasionally on the gums
or hard palate and only rarely on the tongue. Those
on the lips were :1ore noticeable on the dental than
outer aspect and more numerous on the lower
than upperlip (Fig. 1, 2, 5, 6, 7, 9, 11 and 16).
Some of the spots had a somewhat stippled ap-

pearance when examined by meansof a high-power
magnifying glass. This phenomenon was present
in all cases when looked for (that is, Case 7, 8,9
and 10). It is of interest that the histologic study

TasLe 3. General Information and Characteristics of the Polyposis.

  
Cas♥E Ace Sex NATIONALITY Famity History Mauie- No. or Location or Poryps PotypostsNo. NANT Orera- DEMONSTRATED

Decen- TIONS
ERATION FOR IN-
oF Po.yps TussUSCEP-

TION OF
SMALL

INresTINE
POLYPOSIS MELANIN STOMACH SMALL LARGE AT ATSPOTS INTESTINE INTESTINE OPERATION AUTOPSYyr.

1 14 F American ® * 0 3 Present Present Present Yes Yes2 39 F French-Italian Yes Yes 0 1 Present Present Present Yes Yes3 17 F American * * Present 4 Present Present Present Yes tT4 30 F Italian Yes Yes * 1 * Present * Yes5 9 F Italian Yes Yes 0 j Present Present Present Yes Yes6 15 M_ American (Negro) * bl 0 3 * Present Present Yes t7 15 F merican * * 0 2 Present Present Present Yes T8 27 M American Yes Yes 0 3 * Present * Yes tT9 24 F American Yes Yes 0 1 * Present * Yes t10 28 M_ American Yes Yes 0 1 * Present * Yes 7
 *Not specifically searched for.

{Patient living.

it was noted in a picture taken at the age of three
months. Peutz!® observed it in the second year
of life. He believes that the mouth pigmentation
persists but that some fading of the portion on the
face may occur after the age of twenty-five. If
only the mucosal portion of the pigmentation re-
mains in the later years of life, it appears that the
mucosal pattern is the sine gua non of the pig-
mentary part of the syndrome. Diminution of the
facial portion of the pigmentation with the years
may account for the difficulty that some patients
had in recalling whether or not their ancestors had

shown the pigmentary syndrome. Mucosal and
even labial pigmentation is readily overlooked by
the layman and, for that matter, in the average
medical examination.

The most impressive feature in these cases was
the consistent and peculiar distribution of their
pigmentation. It was most striking on the lips and
buccal mucosa, presenting as round, oval or ir-
regular patches of brown or occasionally almost
black pigment. A few patches may appear blue
and probably represent the scattering phenomenon
described by Edwards and Duntley晳 as being due
to reflection of blue rays and absorption of red
rays of the spectrum when whitelight is reflected
from pigment particles in the dermis or corium.
The patches on the lips and buccal mucosa varied
from 1 mm.in diameter up to 5 mm.orslightly

of the lesion revealed the pigment deposit to be
distributed in vertical bands through the epidermis.

Biopsy of a typical pigmented spot in Case 6
wasstudied histologically by Dr. Lloyd W. Ketron,*
who madethe following remarks on the sections*:

A biopsy has been taken of a pigmented macule onthe
hypothenar portion of the right palm. The tissue was
fixed in formalin and sections stained with hematoxylin
and eosin, polychrome and methylene blue and by Giemsa☂s
method, The patient would not permit the removal of
adequate tissue to make it possible to perform silver
nitrate stains.

Although clinically the pigmentation seems to have a
uniform and diffuse distribution, the sections reveal that
the changes occur mainly in vertical bands (see Fig. 18).
In these segments the following alterations are seen if
the various layers: in the stratum corneum there are
masses of melanin conforming in size and shape with those
of cells in most instances; in the basal layer there is af
increased number of ☜clear cells☝ of Masson and perhaps
also of the melanoblasts although none of the stains use
demonstrate well the branching processes of these cell3.
Occasionally, one of the rete cells shows melanin granules,
and a few cells in the granular layer have yellowish-browa
granules. In the cutis there are a moderate number 0
chromatophores and occasional extracellular accumula
tions of melanin. One gains the impression that there !8
slight proliferation of the fixed tissue cells around the
superficial blood vessels, which also appear to be dilated.
However, because of regional differences this cannotbe
said with absolute certainty. These changes are similar
pathologically to those seen in lentigines. However, be-
cause of the age incidence and anatomic distribution,
should hesitate to place them in that group.

*Published here with Dr. Ketron☂s permission.
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The above description is essentially what was
snoted by Touraine and Couder!® and by Siemens!
in the study of biopsies of pigment spots in their
☁cases. However, the vertical bands of pigment
☁noted in our cases were not mentioned in their
«reports.

One patient (Case 7) had a few small pigment
☜spots on the mucous membrane inside the nose.

None of our cases had melanosis coli as evidenced
by negative examination by sigmoidoscopy or in-
spection of the colonic mucosa in operative or
autopsy specimens. However, one of Peutz☂s pa-
tients had pigmentation of the rectal mucosa, first
noted at the age of four.
To some degree pigment spots were noticed on

the face in nine subjects. There are certain dis-
tinctive features. In contrast to the mucosal spots,
those on the face are usually quite small (1 mm.
in diameter or less) and are round and flat with
the surface of the skin. The spots are distributed
so as to be most numerous about the mouth, in
☁some cases below the nose, about the eyes and
more rarely in a butterfly pattern over the bridge
☁of the nose. In other words they are most numer-
ous near the orifices of the face (that is, the eyes,
the nostrils and especially the lips). The spots
become progressively more sparse on the forehead,
temples, glabella and angles of the jaw and in the
front of the ears, or, in other words, in the areas
removed from the oral and nasal orifices. The
facial spots usually have a darker color than freckles,
and are more distinctly outlined with no tendency
to coalesce as a rule. Peutz!® has been able to
follow one family for thirty years and noted a ten-
dency for the facial spots to fade progressively
after the age of twenty-five, although the mucosal
spots were found to persist unchanged. Facial
spots in our cases varied from minimal (Case 7,
Fig. 9), to moderate involvement (Case 2, Fig. 1):
None showed the marked involvement noted in the
cases of Peutz?1° (Fig. 14) and Touraine and
Couder!?, 18 (Fig. 16). Apparently, the facial dis-
tribution of the pigmentary portion of the syndrome
is most varied, is not the essential portion, and may
be absent or disappear as the person gets older.
When the spots were carefully looked for, each

patient showed some pigmented areas on the fin-
gers and in some cases on the toes also. To a lesser
degree a few patients had spots on the hands and
feet as well. On the hands the pigment spots were
Most numerous on the fingers, varying from a few
to many, involving both the plantar and the dor-
sal surface, They varied in size from 1 mm. to
Several millimeters in diameter, and were some-
umes round and sometimes irregular in shape. As
on the face and mucous membranes they were flat.
In color they were light to very dark brown. The
Spots are particularly well depicted in the left hand
of Case 2 (Fig. 2). On clinical inspection they
Were much more evident than is apparent in the
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photographs, being obscured by high lights in some
pictures,

In no case was any pigment spot elevated, vascu-
lar or hairy. In addition an important observa-
tion is that no patient showed pigmentation on
any part of the body in addition to the areas noted.
There was no diffuse skin pigmentation, and no
accentuation of pigment in the body folds or about
the nipples.
The possibility that the pigment portion of this

syndrome represents ephelides (freckles) must be
considered. There is much against this idea.
Freckles are due to inherited aggregates of melano-
blasts in the skin producing sharply demarcated

 

Ficure 18. Histologic Appearance of Melanin Spot in the
Skin Obtained by Biopsy in Case 6.

Study of this section revealed that pigment particles in the
epidermis occur mainly in vertical bands. Clinically, some of
the spots had a somewhat stippled appearance under mag-
nification, which could be explained by this curious histologic

pattern.

yellowish-brown areas, of varying size, and often
zigzag in outline. They are more obvious in spring
and summer, appear early in life but not in infancy,
never occur on the palms and soles, are prominent
on the exposed portion of the body and are most
tikely to occur in personsoflight complexion.
On the face, freckles are most numerous over the

nose and cheeks and most sparse near the mouth
and nostrils. In other words, the distribution pat-
tern of freckles on the face is the reverse of the pat-
tern we have described. In fact, Siemens! charac-
terized the spots of the syndrome under considera-
tion as ☜☁ephilides inversae☝ because of this contrast
in distribution when compared with ephelides.
The most important point against ephelides is

the striking and constant occurrence on the lips
☜and buccal mucosa even when the spots are minimal
on the face, During the past few years we have
examined the lips and oral mucosa of several dozen
heavily freckled persons of both sexes and various
age groups from childhood up through the third
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decade. One was a boy who had won a ☜freckle
contest.☝ Although heavily freckled persons may☝
show a few lesions on the lips, in no case did we
see pigment spots on the buccal mucosa, hard
palate or gums.

Lentigo is essentially a localized macular area of
hyperpigmentation®® containing☂a normal number
of melanoblasts. They are usually multiple, dark
brown, of varying size and up to 1 cm. in diameter,
occurring on the covered parts of the body as well
as on the face and hands and appearing later in
life than freckles do. They have no characteristic
or fixed pattern of distribution. There is no known
hereditary predisposition. Mucous-membrane le-
sions do not occur. The usually accepted descrip-
tion and definition of lentigo seems to exclude the
idea that the pigmentary portion of the syndrome
falls into this category in spite of the fact that
Touraine and Couder☂☂ refer to them as such.

Chloasma, xeroderma pigmentosa, von Reck-
linghausen☂s . disease and melanosis of external
origin are readily excluded from consideration.
The pigment of this syndrome is undoubtedly

melanin. It may well fit into the group of melanin
pigments classified by Becker and Obermayer?☂ as
☜melanosis associated with increased number of
melanoblasts.☝ Its hereditary tendency (See Fig.
10, 12, 13 and 15) is best explained on this basis.
Is the pigment syndromea variant of ephelides or a
separate and distinct form of melanosis? The latter
possibility appears most likely to us, but we have
been unable to prove or disprove this thesis. In
essence, the nature of the pigmentary anomaly
remains obscure. Apparently, it is limited to, or
most common in, persons of dark complexion.

A summary of the data concerning the pigmenta-
tion is given in Table 2.

Intestinal Polyposis

The other portion of the syndrome consists of
intestinal polyposis. Apparently, in each case the
polyps are distributed throughout the entire in-
testinal tract with their most striking clinical mani-
festations in the small intestine.
The features referable to the polyposis in our

10 cases are given in Table 3. The presence and
nature of the polyps in each subject were definitely
established by means of one or more operations on
the small bowel in all cases, and in addition by post-
mortem examination in 3 cases.

The symptomatology of these patients was ref-
erable chiefly to the small intestine with numerous

episodes of abdominal pain and signs of minor ob-

struction terminating in one or more attacks of

small-bowel intussusception. Surgery of the smail

intestine was performed on these 10 patients, vary-

ing from one to four operations each. Several pa-
tients had melena of varying degree. In Case 1

a sprue-like syndrome developed after resection
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of portions of the small intestine; the procedure
led to inanition and contributed to her death.
By contrast, rectal and large-bowel symptoms

and signs were minimal or absent. One patient
(Case 6) had significant trouble with rectal polyps,
but this disappeared after the age of four, several

local operations for removal of the lesions having
been performed.

Just as the symptomatology pointed to the smal]
intestine principally, operation and autopsy re.
vealed the majority of the polyps to be located in

the small intestine in all 10 cases. Furthermore,
of the small intestine, it was principally the jejunum
that was involved. Peutz?:!19 had a similar ex.
perience with polyposis involving predominantly,
but not exclusively, the small intestine in his 7
cases. Four of Peutz☂s patients had nasal poly-
posis, and 1 bladder polyposis. Touraine and
Couder☂s!® patient was said to have only rectal
polyps, but adequate small-bowel studies were
apparently not done.

Although predominant in the small intestine,
polyposis was also present in the stomach and
colon in the 3 autopsied cases in our series. Polyps
were demonstrated in the colon of 3 of the living
patients and in the stomach of 1. Their presence
or absence in the colon and stomach of the other
patients was not demonstrated. It appears that
the polyposis is present throughout the entire in-
testinal tract but most prominent in the small in-
testine.

The intestinal lesions were the usual adenoma-
tous polyps as evidenced by histologic study of re-
sected or autopsy specimens, or both,in all 10 of our
cases. This was true also of the cases of Peutz,☝: !9
Foster!5»!6 and van Dijk and Oudendal晳 and of
the rectal polyp described by ☁Touraine and
Couder.17,18 A representative gross lesion of the
small intestine from one of our patients (Case 7)
is shown elsewhere.22 In summary, then, the in-

testinal polyposis in these patients appears grossly
and microscopically similar to generalized intestinal

polyposis in persons not having the associated pig-
mentary syndrome.
The well known tendency for multiple polyposis

of the colon to develop malignancy apparently
holds to some degree for the small-bowel polyps in
cases of this syndrome. In 1 patient (Case 3) in
this series, 2 of Peutz☂s 7 patients and possibly 3 of
Foster☂s the small-bowel lesion became malignant.

The incidence of cancer here is not so great as that
in the hereditary large-bowel polyposis but is dis-
tinctive enough nevertheless. ;
Most of the cases of multiple intestinal polyposis

described in the literature?*** appear to have been

limited to the colon or rectum, or both. Sympto
matology in these cases is rectal or colonic. It 1s
quite rare to find any mention at all of lesions m
the small intestine in these reports. Since explora-
tory procedures were commonly performed, any
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small-bowel polyps present would probably have
been found and comment made about them.
Ladd and Gross* studied the records of 92 cases

of intestinal polyposis at Children☂s Hospital in
Boston. In only 2 of these were polyps noted in
the small intestine. At the Mayo Clinic, Coffey,5
in a study of 29 cases of multiple intestinal poly-
posis, noted their localization to the colon in all
but 2, in which the polyps were disseminated
throughout the stomach andentire intestinal tract.
Apparently, multiple polyps of the small intestine
are quite rare as contrasted with multiple poly-
posis of the large intestine. On the basis of 7000
consecutive autopsies at the Cook County Hos-
pital, Lawrence®® concluded that polyps are ap-
proximately twelve timesmore commonin the colon
than in the small intestine.
In contrast to the numerous papers dealing with

polyposis of the colon and rectum is the distinct
paucity of studies referable to multiple polyposis
of the small intestine,?☝-49 especially cases with a
heredofamilial pattern similar to that in colonic
polyposis.☜ 1%. 41 The recent review by Ravitch?8
on polyposis of the small intestine and polyposis
of the entire gastrointestinal tract further con-
firms the rarity of these two varieties.
Our 10 cases, most of which were heredofamilial,

seem a large number in view of the rarity with
which such cases are described in the literature.
Peutz☂s☂: 1° 7 similar cases makes the number even
more impressive. The additional fact that each
member of this relatively large group with this
unusual intestinal lesion showed a peculiar and dis-
tinctive type of pigmentation seems to us to indi-
cate that the association is not fortuitous but of
teal diagnostic significance.
We have not found any report with adequate

bowel studies in which the pigmentation portion of
the syndrome was associated solely with large-
bowel polyposis. A numberof surgeons with exten-
sive experience with large-bowel polyposis, with
whom this subject was discussed, were unable to
recall a personally recegnized example.

Heredity*

It is well established that multiple polyposis of
the large intestine is frequently hereditary. Dukes,☝
in an exhaustive review of the subject, concludes
that it ☜is an inheritable disease which is trans-
mitted by both males and females, that both males
and females suffer from the disease and that the
inheritance can be traced through several genera-
tions.☝ Gatesreviewed the genetic aspects of
Polyposis of the large intestine and was ableto dis-
Cover the pedigree of a total of forty families in the
literature. He concluded that the condition is ☁a
Simple mendelian dominant with an occasional
skip in some families.
*We are indebted to Dr. Bentley Glass, of the Department of Biology,Johns Hopkins University, for his assistance in the preparation of thisPortion of the manuscript,
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As pointed out above, multiple polyposis .of the
small intestine or of the entire gastrointestinal tract,
as seen in the syndrome discussed in this paper,
appears to be an entity distinct from the more
common colonic polyposis; yet our data: indicate
that it follows a similar genetic pattern. That this
type of polyposis is likewise often hereditary there
can be little question. Among our 10 cases, two
families are represented by 3 cases each. In the
literature there are no genealogic charts large
enough to permit any conclusion regarding genetics.
There are, however, reports of several families in
which more than one member suffered from poly-
posis of the small intestine.7) 4 15, 41, 44, 45
That the pigmentary portion of this syndrome

is likewise hereditary is inescapable from the two
family groups among our 10 cases, and from the
fact that Touraine and Couder,!8 in reviewing the
literature on the pigmentary anomaly alone, found
31 cases, of which 22 were familial. These authors
presented several genealogic charts of the pig-
mentary anomaly indicating inheritance as a simple
mendelian dominant.
Our genealogic tables of the Dutch family (Fig.

13), the Welsh family (Fig. 15), the Boston family
(Fig. 12) and the Harrisburg family (Fig. 10) not
only offer proof of the hereditary nature of the com-
plete syndrome but also permit certain other con-
clusions.

In the first place the syndrome appears to be in-
herited as a simple mendelian dominant. Thein-
volvement rate of approximately 50 per cent in the
second and third generations of the Dutch family,
and in the second generation of the Harrisburg
family, is consistent with, although not absolute
proof of, such an inheritance through the mating
of persons heterozygotic for this characteristic with
persons not carrying this trait. In favor of in-
heritance of the syndrome as a dominant is the
fact that, although rare, it occurs in a large per-
centage of membersof tainted families.

Secondly, from these four charts, the characteris-
tics constituting the syndrome appear to have a
high degree of penetrance, occurring probably in
the majority of those who carry the necessary
factors.

Thirdly, there are no generation skips. Both
males and females carry the factor, and both are
affected about equally.

Further study of the genealogic tables (Fig. 12
and 13) impresses one with the fact that whenever
patients were actually examined and subjected to
complete studies, the full syndrome, polyposis and
spots, occurred together in the same person. ☜Gene
linkage☝ (that is, the presence on the same chromo-
some of a separate gene for each characteristic)
will not explain the association. Snyder☁® states it
thus:
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The occurrence of genetic linkage between the genes
for two traits does not change the association for these
traits in the population from what it would be if they
were not linked. Stated inversely, a correlation between
two traits in a free-breeding population does not indicate
genetic linkage between the genes for these traits.

The correct explanation. for this syndrome as
for the majority of the other hereditary syndromes
must be the presence of a single pleiotropic gene
responsible for both characteristics, the polyps and
the spots.47
Westill await the autopsy report of a patient

with the characteristic pigmentation that shows
absolutely no polyps of the intestine on careful
search. That the converse situation occurs seems
probable. There may be several reasons for the
occurrence of generalized intestinal polyposis or
of polyps of the small intestine without spots. First,
it must be appreciated that clinical identity does
not necessarily mean genetic identity; 2 cases of
polyposis clinically identical may have quite dif-
ferent genetic backgrounds. Secondly, in other in-
herited syndromes, such as Marfan☂s arachnodac-
tylia, essential familial xanthomatosis and von
Recklinghausen☂s disease, there may be in the same
family great variability in the completeness or
degree of expression of the individual characteris-
tics, because of factors not well understood. That
variability may, at times, be present in this syn-
drome, although we have no definite evidenceofit.
It might be subsequently demonstrated that in
the same family some members show only poly-
posis, and some only spots.

SUMMARY

On the basis of 10 cases studied, an attempt is
made to establish a syndromethat previously was
not clearly identified in the English medical litera-
ture and recognized to only a very limited extent
elsewhere. By supplementing our own cases with
those discovered in a search of the literature and
with data from personal communications, it has
been possible to assemble a total of 22 proved, 5
probable and 4 possible cases.

This syndrome consists of two features: dis-
tinctive melanin spots of the buccal mucosa and lips
♥ the face and digits maybe involved to a var-
iable extent, but the mouth pigmentation is the
sine qua non of this portion of the syndrome;
and polyposis (synonyms are adenomatosis and
papillomatosis) of the small intestine. The stomach,
colon and rectum maybeinvolved, but the presence
of polyps in the small intestine is the constant
feature of this portion of the syndrome.
Our group of 10 cases included 6 in which more
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than one memberof the same family was involved.
Sufficient genealogic data are reported to demon.
strate the hereditary nature of the syndrome,
which appears to be inherited as a simple mendelian
dominant. Sporadic cases also occur.
The syndrome appears to have important diag.

nostic significance in that the external manifesta.
tions may be of considerable value in the recog-
nition of the intestinal condition.
As a result of several lectures on this subject, 3 additionalcases have been called to our attention since the prepara.-tion of the manuscript. Two were examined in detail byone of us ♥ 1 through the courtesy of Dr. C. Stuart Welchof the Joseph H. Pratt Diagnostic Hospital, Boston, and theother through the courtesy of the staff of the United StatesNaval Hospital, N.N.M.C., Bethesda, Maryland. (A coloredillustration of the latter case was reproduced with the firstsection of this report.) Al! 3 patients had small-bowel poly-posis, one or more operations for intussusception of the smallintestine and the typically distinctive melanin spots. Thelast 2 cases will be reported separately by the institutionsmentioned above. These additional cases provide furtherevidence that the syndromeis a distinct entity.

REFERENCES

24, Edwards, E. A., and Duntley, S. Q. Pigments and color of livinghuman skin, Am, J, Anat. 65:1-33, 1939,
25. Ketron, L. W. Personal communication.
26. neeoi W. Melanotic neoplasms of skin. Am. J. Cancer 22:17-

27, Becker, S. W., and Obermayer, M. E. Modern Dermatology andSyphilology. 871 pp. Philadelphia: J. B. Lippincott Co., 1940.Pp. 285-303.
28. Ravitch, M. M. Polypoid adenomatosis of entire gastro-intestinal

tract. Ann, Surg. 128:283-298, 1948,
29. Lockhart-Mummery, J. P. Causation and treatment of multipleadenomatosis of colon. Ann. Surg. 99:178-184, 1934.
30. Dukes, C. Multiple intestinal tumours: familial disease.

Rev, 25:241-243, 1934,
31. McKenney, D. C. Multiple polyposis of colon: familial factor andmalignant tendency. J. 4. M. 4. 107:1871-1876, 1936,
32, Pugh, H. L., and Nesselrod, J.P. Multiple polypoid disease of colonandrectum. Ann. Surg. 121:88-99, 1945,
33. Pfeiffer, D. B., and Patterson, F. M. S. Congenital or hereditarypolyposis of colon. Ann. Surg. 122:606-624, 1945.
34. Ladd, W. E., and Gross, R. E. Abdominal Surgery of Infancy andChildhood. 455 pp. Philadelphia: W. B. Saunders Co., 1941, P. 128.
35. Coffey; R. J. Multiple Adenomatosis and the Polyposis of ChronicUlcerative Colitis: A comparative clinico-pathological study, 44 pp.

Mayo Foundation Thesis, 1938.
36, Lawrence, J. C. Gastrointestinal polyps: statistical study of malig-

nancy incidence. Am. J. Surg, 31:499-505, 1936,
37. Cope, V. Z. Multiple papillomata of small intestine causing recur-

rent intussusception in adult. Brit. J. Surg. 9:558, 1922.
38. Bunting, C. H. Multiple carcinoma of ileum.- Bull. Johns Hopkins

Hosp. 15:389-394, 1904,

39, Raiford, T. S. Tumors of small intestine.
and 321-350, 1932.

40. Saint, J. H. Polypi of intestine, with special reference to adenomata.
Brit. J. Surg. 15:99-119, 1927.

41. Haggard, W. D., and Floyd, W. O. Repeated resections for, intus-
susception due to familial tumors of small intestine, with re
marks, Am, J. Surg. 28:428-438, 1935.

42. Dukes, C. Hereditary factor in polyposis intestini, or multiple adeno-
mata. Cancer Rev. 5:241-256, 1930.

43. Gates, R. R. Human Genetics. 2 vol.
Macmillan Co., 1946. P. 1172. .

44. Mandillon and Georget. Polypose générale diffuse du tube digestif.
Rev, de chir,, Paris 73:238-260, 1935,

45. Gatersteben, H. Beitrag zur Polyposis des Diinndarms. Deutsch
Ztschr. f. Chir, 245:628-640, 1935:

46. Snyder, L. H. Principles of gene distribution in human populations
Yale J. Biol. &¥ Med, 19:817-833, 1947,

47. Neel, J. V. Clinical detection of genetic carriers of inherited disease
Medicine 26:115-153, 1947,

Eugenics

Arch, Surg, 25:122-171

Vol. 2. 1518 pp. New York:


