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A. HISTOLOGIC FEATURES OF THE MAJOR TYPES OF POLYPS 

Many of the clinical features of the syndromes associated with multiple 
polyps of the ga~trointestinal tract are determined , in part , by the anatomic 
location of the polyps and by their histologic characteristics. Any discussion, 
such as this , therefore, must begin with a definition of the histology of the 
various polypoid lesions. 

One classification of the benign tumors that occur in the gastrointestinal 
tract is shown in Table l , and is based on the data of Morson (1962) . 

TABLE l 

CLASSIFICATION OF BENIGN TUMORS OF THE INTESTINE 

Neoplasms 

? 

Hamartomas 

Inflammatory 

Unclassified 

Single 

I Adenoma / 
Papillary adenoma ( 
Vi l lou s pap i l l om a J 
Haemangioma 
Leiomyoma 
Lipoma 
Neurofib roma 

Pseudopolyp 

Hyperplastic or 
metaplast i c 

(Based on Morson , JAMA 179 :316, 1962) 

Multiple 
(One Example) 

F am i l i a l i n test i n a l 
(colonic) polyposis 

Li pomatosis 

Juvenile polyposis 
Peu t z- Jeghers' syndrome 

Pseudopolyposis 

In this scheme , single polyps are divided into neoplastic , hamartomatous , inflam-
matory, and unclassified lesions . For t he pu rposes of this review, howa·:er , only 
three specific histologic types of polyps require emphasis . These are the neo­
plastic lesion, the adenomatous polyp , which is the primary lesi on seen in 
familial colonic polyposis , Gardner's syndrome and the Turcot - De spres-St . Pierre 
syndrome; the juvenile polyp, which i s f ound in the two syndromes assoc iated with 
juvenile polypo s is ; and the Peutz - Jeghers ££ly_e_, which is associated with the 
Peutz-Jeghers syndrome . 
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TABLE 2 

HISTOLOGIC DIFFERENTIATION OF THREE MAJOR TYPES OF POLYPS 

Mucosa 

Adenomatous Polyp 
(neoplasm) 

Marked mucosal hyperplas i a 
with loss of mucosal a r­
chitecture ; mild dys ­
phasia; t mitotic act ivi ty ; 
loss of special i zation , 
i.e., decreased mucus p ro­
ducing cells ; nucle i 
crowded together, but no r­
ma 1 po 1 a i· it y 

Submucosa Muscularis mucosae intact 
and not i nvo 1 ved 

Malignant 
Potential 

+ 

Peu tz- Jeghers Polyp 
( hama rtorna) 

Mucosal eel ls no rmal ; 
no rmal dist rib ut ion 
of cell types, i . e . , 
absorpt ive cells, 
goblet ce lls , Pane t h 
eel ls, e tc . 

Muscula ri s mucosae 
i ntermixed in hap ­
haza r d ar r angement 
wi th mucosal ele­
ments 

0 

Juvenile or 
Retention Polyp 

(hama r toma) 

Mucosa l cells normal 
( i ncluding distribu­
tion) when present ; 
but surface commonly 
denuded, many reten­
tion cysts filled 
with mucus or pus, 
much i nflammatory 
inf iltrate and some­
times hemor r hage 

Mus cula ri s mucosae 
i ntact and not in­
volved 

0 

Adenomatous Polyp : The adenoma t ous polyp is a true ep i thel i al necup lasm . 
There is marked ep it helial hype rplasia with loss of no rmal mucosal arch i tecture . 
There may be hyperch romat i c eel l nucle i, but basal pola r ity is retained. There is 
a decreased numbe r of goblet cells . The muscula ri s mu cosae i s smoothly continuous 
and usually is not involved in the s tructu re of the polyp. 

Peutz - Jegher s Polyp: The Peutz - Jeghe r s po l yp is now considered to be a 
hamartomatous and not a neoplast i c lesion . All of the· n"0rmal tiss ue elements of 
the intestinal wal 1 a re present, i ncludi ng col umnar cells, goble t ce l ls , Paneth 
eel ls , etc ., but the architecture is comple te ly d isto r ted . The muscula ris mucosae 
commonly forms a prom inent part o f the co re of the po lyp in a tree - 1 ike structure . 
Peutz-Jeghe r s polyps found i n the stomac h wil 1 show cel l types cha racteristic of 
normal gastric mucosa, while those f ou nd in the small bowel and colon wil l contain 
eel lular elements wh ic h a r e cha r acte ristic of these re s pec tive port ions of the 
gastrointestinal t r act . 

Juven ile (Retent ion) Polyp : This polyp is al so con si de red to be a hamar­
tomatous and not a neopla s tic po l yp . The s ur f ace epithelium may appea r no rmal 
with respect to eel 1 a rchi t ectu re and the d i s t r ibution of cell types. However, 
the surface epithelium commonly is denuded o f any mu cosal st ructure . The interior 
of the polyp consists of multiple d i lated cystic spaces filled with mu cus inter­
spersed in a loose connective tissue stroma . Hemo rr hage , secondary i nfection and 
autoamputation are all common in this tumor. I t should be emphasized that the term 
11 juveni le11 should not be cons trued to mean that these polyps a r e exclus i vely seen 
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in childhood. As shown in Figure l, this type of polyp is seen in all age 
gro4ps; this is true both of the occasional single polyp and of the syndromes 
associated with juvenile polyposis. 

(4.1 YEAtS) 

CHILDHOOD GROUP (99 PATIENTS) 

ADULT GROUP (59 PA TIENTSI 

AGE OF PATIENTS (YEARS} 

FIGURE l. Age Distribution of Patients With 
Juvenile Polyps 

B. PATHOPHYSIOLOGIC CONSEQUENCES OF INTESTINAL POLYPOSIS 

Before beginning a discussion of the individual syndromes of intes~inal 
polyposis, a number of generalizations can be made regarding the clinical conse­
quences of having multiple polyps within the gastrointestinal tract. 

l. Malignant Degeneration: The most devastating consequence of intestinal 
polyposis is mal ig~ant degeneration associated with certain histologic types of 
polyps. It is of the utmost importance, therefore, that those syndromes associ­
ated with polyps that undergo malignant degeneration be separated from those 
syndromes where the polypoid lesions are not premalignant. Of the three major 
histologic types of polyps discussed above, only the adenoma is a true neoplasm 
and is associated with a high incidence of intestinal malignancy. Whether or 
not the adenomatous polyps themselves are premalignant lesions that undergo 
malignant degeneration or whether benign adenomatous polyps and adenocarcinoma 
are both manifestations of an underlying defect in the intestinal mucosa has not 
been resolved. This controversy, however, is ir~elevant to the clinical consid­
erations of the familial polyposis syndromes; the critical observation is tha~ · any .. 
disorder associated with multiple adenomatous polyps is also associated with a 
very high incidence of gastrointestinal malignancy. 
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The early 1 iterature suggested that Peutz-Jeghers polyps also underwent 
malignant degeneration. However, it has become apparent more recently that the 
diagnosis of malignant degeneration was based primarily on the disordered histo­
logy of these . hamartomatous polyps. In point of fact, with probably only one 
exception, there has never been a case reported of the development of carcinoma 
with metastases in a bona fide case of the Peutz-Jeghers syndrome. Most 
authors, therefore, consider the Peutz-Jeghers polyp to have no malignant 
potential (or, at the very most, a very low malignant potential). 

The juvenile polyp, like the Peutz-Jeghers polyp, also does not appear to 
be a premalignant polyp. There is no reported instance in which either a single 
juvenile polyp or one of the juvenile polyposis syndromes has been associated 
with the development of gastrointestinal adenocarcinoma. 

2. Change in Bowel Habits: Involvement of the colon by multiple intestinal 
polyps is almost invariably associated with a change in bowel habits, and in par­
ticular, diarrhea. The diarrhea commonly is associated with excessive mucus dis­
charge, and blood loss, both occult and overt, is found almost invariably at some 
time during the clinical history. Melena and hematerresis are less common but are 
seen in those syndromes where the polyps are located higher in the gastrointes­
tinal tract. 

3. Passage of Tissue per Rectum : Passage of tissue with bowel movements 
may occur and is the result of torsion of the pedicle and autoamputation of the 
polyp head. This appears to be particularly 1 ikely to occur in the case of the 
juvenile polyp, where passage of tissue is quite common. 

PATHOPHYSIOLOGIC CONSEQUENCES 
OF INTESTINAL POLYPOSIS 

SMALL BOWEL 

Intussusception­
lnt~rmittent or permanent 
small bowel obstruction 

LARGE BOWEL 

1~ ~~ · 
Prolapse of Polyps Rectal Prolapse Colonic Obstruction 

from Adenocarcinoma 

FIGURE 2. The Clinical Consequences of Polyps in 
the Small and Large Bowel 

'. 

---
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4. Intussusception: In those syndromes associated with polyps of the small 
intestine) intermittent intussusception is very common (Fig. 2). This leads to 
clinical episodes characterized by cramping abdominal pain) nausea) vomiting) and 
a fleeting abdominal mass. These episodes commonly are self-1 imited and the in­
tussusception may undergo spontaneous reduction; some patients find that manual 
reduction of the intussusception is possible by manipulation of the abdominal 
mass. A non-reducible intussusception) of course) may lead to complete small 
intestinal obstruction requiring surgery. 

5. Local Manifestations of Polyposis of the Large Bowel: Polyps involving 
the rectum may prolapse through the anus) or) alternatively) there may be rectal 
prolapse associated with rectal polyposis. Obstruction of the large bowel) how­
ever) is uncommon unless malignant degeneration and adenocarcinoma develop. 

C. FAMILIAL COLONIC POLYPOSIS 

As illustrated in Figure 3) this disorder is associated with multiple 
adenomatous polyps involving primarily or exclusively the colon. Within 
affected famil iesJ some individuals are found who have thousands of sessile and 
pedunculated polyps involving the entire colon) so that no normal mucosa is 
visible) while other individuals will have fewer) more discrete) pedunculated 
adenomas. Occasional lyJ as few as 10 or 15 polyps may be seen in an affected 
member of a known family possessing this disorder. Rarely) an associated 
adenomatous polyp has been reported in the terminal ileum. No prognostication 
can be based upon the number of adenomatous polyps. Adenocarcinoma may develop 
early in an affected individual having relatively few polyps) orJ alternatively) 
patients with thousands of polyps may 1 ive for a relatively long time without 
the development of malignancy. 

FAMILIAL COLONIC POLYPOSIS 

POLYPS: Adenoma 

DISTRIBUTION: Colon 

~- ..... . ... . . . . . . . . . 

ASSOCIATED LESIONS: NONE 

Smo/1 
Bowel '------' 

FIGURE 3. Distribution of Polyps in Familial Colonic Polyposis 
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Genetic Data: Estimates of the frequency of familial colonic polyposis 
have varied from l/7J500 to l/29JOOO in the general population. Approximately 
33% of propositi have no family history of affected members. In the 6rlo of cases 
with a family history) the sex ratio is males 54%:females 46%. Only tbose mem­
bers of a family who are affected with the disease) male or female) have affected 
children. Chromosome morphology) insofar as it has been investigated) is normal. 
The familial form of this disease) therefore) appears to be transmitted as an 
autosomal dominant trait. 
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NATURAL HISTORY OF 
FAMILIAL COLONIC POLYPOSIS 

20 30 40 50 60 70 
AGE IN YEARS 

(Veale, Intestinal Polyposis, 1965) 

80 

FIGURE 4. Natural History of Familial Colonic Polyposis 

Natural History: The adenomatous polyps seen in familial colonic polyposis 
are not congenital and are not present in affected members at the time of birth. 
The earliest reported case in which multiple colonic polyps were demonstrated is 
a 4-year-old infant; more commonly) however) the polyps develop during childhom 
or early adulthood. As shown by the solid line in Figure 4J the average age of 
onset of symptoms (most commonly) bloody diarrhea) in index cases is 32 years. 
However) the great variability in the age of onset of symptoms should be empha­
sized; as is evident in this figure) initial symptoms were noted in children as 
young as 5 years of age and in older individuals up to the age of 55. ThusJ it 
is apparent that there is tremendous variability in the age of onset of clinically 
apparent disease. Carcinoma of the colon develops in a very high percentage of 
these cases andJ as also shown in Figure 4J the average age was 39 years at the 
time of diagnosis of malignancy. Death follows) on the average) 4 years later) 
and is almost invariably associated with metastatic carcinoma from the colon. 

There is an important relationship) as illustrated in Figure 5J between 
the incidence of carcinoma present at the time the diagnosi~ of intestinal 
colonic polyposis was first established and the age of the patient. If the 
diagnosis is made in individuals less than 20 years oldJ only approximately 15% 
will be found to already ·have adenocarcinoma of the colon. On the other hand) if 
the diagnosis is not made until after the age of 30J then approximately two-thirds 
of the patients will already have one or more colonic carcinomas. 



INCIDENCE OF Co 
_ PRESENT AT Tl J1E OF 

DIAGNOSIS OF FAMILIAL COLONIC POLYPOSIS 

->­
(.) 

f5 50 
:::> 
0 
w 
R: 0 

<20 20-29 30-39 40-49 >50 

FIGURE 5. Relationship of the Presence of Colonic 
Ca to the Age at Which the Dia gnos is of 
Familial Colonic Pol ypos is Was First 
Established 

OPERATIONS FOR 
FAMILIAL COLONIC POLYPOSIS 

COLECTO MY PROCTO- COL ECTOMY 

FIGURE 6. The Two Major Operations for Familial 
Colonic Polyposis 

Therapy: Once it has been established that an individual has multiple 
adenomatous polyps of the colon, then surgery is mandatory because of the almost 
inevitable development of multiple adenocarcinomas of the bowel. As demonstrated 
in Figure 6, one of two operations usually is employed: the subtotal colectomy 
with ileorectal anastomosis or total proctocolectomy with a permanent ileostomy. 
The subtotal colectomy with ileorectal anastomosis can be utilized only where 
I) the rectal segment contains only relatively few pedunculated polyps that can be 
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l"emoved through the sigmoidoscope and 2) the physic i an i s assu red that the patient 
is reliable enough to return for repetitive follow- up sigmoidoscopic examinations. 
The proctocolectomy must be utilized in those patients who have continuous 11 carpet­
ing11 of the entire colon includ i ng the rectum with thousands of sessile polyps. 

If the subtotal colectomy has been performed, t hen ext r emely careful and pro­
l onged follow-up care is required. In a few cases, as illust r ated by the case 
reports in Table 3, apparently there is spon t aneous regression of the adenomatous 
polyps present in the rectum after subtotal colon ic resection. Those polyps which 
do not spontaneously subside must be removed th rough t he sigmoidoscope. In the 
majority of patients, however, all rema i ning rectal polyps must be removed through 
the sigmoidoscope 3 to 4 weeks after the subtotal colec tomy has been performed. 
These individuals must be sigmoidoscoped repeatedly and all new rectal polyps re­
moved as they develop over the subsequent yea r s . These pat ients will carry the 
constant risk of spontaneous developmen t of rec t al adenocarc i noma . As shown by the 
data in Table 4, the incidence of malignancy in the retained rectum varies from 4 
to 2~/o. It should also be emphasized that i n the cases presented by Everson and 
Allen, 4 patients out of 6 had metastatic disease at the time t he diagnosis of 
rectal carcinoma was made, even though these 6 pat i ents we r e being periodically 
examined. 

TABLE 3 

REGRESSION OF RECTAL POLYPS FOLLOWING COLECTOMY IN 
FAMILIAL COLONIC POLYPOSIS 

( l ) 1957, Hubbard 

(2) 1959, Cole and 
Holden 

(3) 1959, Cole et al 

(4) 1959, Dunphy 
et al 

9 yo WM 

17 yo BM 

32 yo WM 

17 yo WM 

30 yo WM 

39 yo BF 

34 yo BF 

26 yo M 

-6 months , marked dec rease 
i n numbe r of polyps 

-9 months, only 6 polyps 
-1 yea r, 0 po l yps 

- 6 weeks , decreased size 
- 8 months , 0 polyps 
- 2 years, no new polyps 

-6 weeks dec reased s i ze 
- 21 weeks , 0 polyps but 

11 cobblestone11 appearance 

- Complete regression for l year 

- Dec r eased s i ze 

- Marked reduction in size and 
numbe r 

- Ma r ked reduct ion in size and 
number 

- Di sappearance of polyps by 
1 yea r 
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TABLE 4 

CARCINOMA OF RECTUM AFTER COLECTOMY 

(1) Everson and Allen 

(2) Hubbard 

(3) Osler 

-1 22 cases -') 1 2 ca r e i noma of 
rectum (1 - 17 years post­
operative) 
[4 of 6 of these patients who 
were closely followed had 
metastasis when diagnosed] 

-incidence of malignancy in 
retained rectum of 4-16% 

-despite period ic examinat ion 
malignant degene r ation may 
occur in 20% of cases 

Investigation and Follow-Up of Affected Membe r s of a Family: Once it has 
been established that a family is affected with familial colonic polypos i s, it is 
mandatory that al 1 members be investiga t ed and that very careful follow-up be 
undertaken. All individuals who are symptomatic (bowel dysfunction, bloody or 
mucoid diarrhea) should have immediate s i gmoidoscopic examination followed by a 
barium enema and upper gast rointestinal series. If the diagnosis of multiple 
adenomatous polyposis of the colon is established , then colectomy shoLlld be per­
formed immediately. If this diagnosis is established in a young child, however, 
most surgeons would prefer to wait unti 1 the age of app roximately 10 to 12 years 
before performing colectomy. Asymptomatic i ndividuals in t he family should have 
periodic examinations by sigmoidoscopy beginning at the age of 10. Per lodi'c 
examination must be repeated every 6 months to 1 yea r thereafter . If the indivi­
dual reaches the age of 40 and has a negative sigmoidoscopic examination and a 
negative barium enema, then one can be reasonably certain that he does not carry 
the genetic defect and that his offspring will not be affected with the disease. 

MEMBER OF FAMILY KNOWN TO CARRY FAMILIAL COLON! C POLYPOSIS 

I 
Asymptomatic 

I 
10 yo 

routine examinations 
begin 

~/yo~ 
Unaffected Surgery 

member if+ 

Symptomatic 

""" Diagnost i c Procedures 
~ 

Surge r y i f+ when 
10 - 12 yo 

FIGURE 7· Flow Sheet for Following Family Members in 
Familial Colonic Polyposis 



D. FAMILIAL COLONIC POLYPOSIS--VARIANT: MULTIPLE ADENOMAS 
OF THE ENTIRE GASTROINTESTINAL TRACT 

As demonstrated by the data in Table 5J a few cases have been reported in 
which adenomatous polyps are distributed throughout the entire length of the 
gastrointestinal tract. These polyps presumably also have the potential for 
malignant degeneration) but ve ry little information is available concerning the 
natural history or genetics of this syndrome. 

TABLE 5 

FAMILIAL COLONIC POLYPOSIS: 
Variant-Polyposis of Entire Gl Tract 

Yon emo toJ 
et al 

9 yo F 

10 yo ~~ 

11 yo M 

Diarrhea and abdominal pain) 
passed mucus and blood. 
Father died of colonic Ca with 
classic colonic polyposis. x­
rays: Polyps of stomach) small 
bowe l and colon. Colectomy 
with local Rx of many polyps -­
] i vi ng. 

Brother; pain; diffuse polyp­
osis of stomach, small bowel 
and colon. 

Family history colonic polyp­
osis. X-ray: Polyposis of 
stomach) small bowel and colon 

E. GARDNER 1 S SYNDROME 

As shown in Figure 8, in Gardner 1 s syndrome there are multiple adenomatous 
polyps localized primarily) if not exclusively) in the colon. The pattern of 
colonic involvement apparently is identical to that seen in familial colonic 
polyposis. In addition) there is the same high risk of malignant degeneration. 

GARDNER'S SYNDROME 

POLYP : Adenoma 

DISTRIBUTION: Colon Small 
Bowel -:=;.: : ••.•.• : . 

ASSOCIATED LESIONS: Soft Tissue- epidermoid _inclusion cysts, dermoid tumors, 
l1pomas, le1omyoma s, neuro fibromas, 
retroperitoneal mixed tumors, incisional fibromas 
mesenteric fibromas and fiberous infiltration of 
parotids. 

Dental - poor teeth, caries, both unerupted and super­
numerary teeth. 

Bony Tissue- osteoma and exotoses of mandible, ma xilla, 
zygoma, cranial bones; also femur, tibia, fibula, 
rad1us, ulna . 

FIGURE 8. Distribution 
of Polyps in the 
Gardner 1 s Syndrome 
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DISTRIBUTION OF BONY TUMORS 
IN GARDNER'S SYNDROME 

(f) ...._ 
z 
w 

25 

20 
~ 
CL 15 
l.L 
0 

0::: 

10 

w 5 m 
~ 
=> 
z 

( 26 Patients) 

:::::::: 
.. .. 

:-:-:- : 

LOCATION 

FIGURE 9. Distribution of Bony Tumors in Gardn er 's Syndrome 

Gene tic Data: The frequency of Gardner 's syndrome in the general popula­
tion is un known. The sex ratio of affected ind ividu als is apparently equa l and 
affected offspring come only from affected parents. Chromosome morphology is 
normal. This appears to be a familial syndrome inherited as an autosomal 
domin ant trait. 

Natural History: Like familial colonic polyposis, the int est in a l polyps 
are not present at birth in Gardner's syndrome. The clinical imp ress ion ex i sts 
that colonic polyps in these f ami li es appear at a somewhat older age than in 
familial colonic polyposis but insuffici ent data are current ly available to 
establish this point. Th e extracolonic l es ions, i.e., the soft and bony tumors, 
usually appear at an early age, en large for several years and then rema in rela­
tive ly stable. Most of these les ions probab ly do not undergo malignant degene r­
ation. In all reported cases thus far, th e bony and soft tis sue abnormal iti es 
appeared before the patients bec ame symptomatic from their colonic polyposis. 
In genera l, the average age of onset of bl oody diarr hea and the subsequent 
development of colonic adenocarcinoma probab ly occurs at a somewhat olde r age 
than seen in individuals affected with familial colonic polypo sis. However, it 
should be emphasized that patients with Gard ner 's syndrome carry the same very 
high risk of malign ant degeneration with the development of colonic adenocarci­
noma as do pati ents with familial colonic polyposis. Also, there has been no 
dissociation of th e skin and rone lesions from colonic polyposis, i.e. , if a 
member of a family known to harbor Gardner 's syndrome manifests the bony or soft 
tissue lesions, then he has or will develop colonic polyposis. 

Theraey : While there is .th e clinical impression th at the co lonic polyps 
develop at a somewhat olde r age in Gardner's syndrome than in familial colonic 
polyposis and, correspondingly, th a t malign an t degene ration occurs somewhat 
lat e r, these patients, nevertheless, should be handled in a manner ident ica l to 
that discussed above for familial colonic polyposis. These individu a~s ca rry the 
same very high ri sk of developing colonic adenocarcinoma. 

-
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F. TURCOT-DESPRES-ST. PIERRE SYNDROME 

- ~ 

TURCOT- DESPRES-
St. PIERRE SYNDROME 

POLYP: Adenoma 

DISTRIBUTION: Colon Small 
~ .... -----.;........,'--- Bowel , . . .. . . . -

FIGURE 10. Distribu­
tion of Colonic 
Polyps in the Turcot­
Despres-St. Pierre 
Syndrome 

• • • • 

ASSOCIATED LESIONS: CNS tumors; nevi; ?cofe-ou-loit spots 

MODE · OF TRANS MISSION: ? Recessive Trait 

1955 Turcot" 
Despres 
St. Pierre 

Baughman 
List 
Wi 11 i ams 
Muldoon 
Segarra 
Vol kel 

TABLE 6 

TURCOT -DESPRfS-ST. PIERRE SYNDROME 

15 yo M 

13 yo F 

12 yo F 

25 yo M 

12 yo M 

21 yo F 

Bloody diarrhea for 4 years; no family history 
of Gl disorder; had colonic polyposis with two 
Ca at surgery; had recurrent rectal polyps. 3 
years after surgery died following acute 
transverse myelitis--found to have medullo­
blastoma invading spinal cord. 

Sister of above patient; bloody diarrhea; 
colonic polyposis; subtotal colectomy; recurrent 
rectal polyps; 8 years after surgery complained 
of headaches--died of glioblastoma of left 
frontal lobe. 

Hospitalized after seizure; also had diarrhea; 
father (47), mother {41) and sisters (18, 6, 5) 
in ••good health11

; however, 2 brothers had brain 
tumors {below). Died--3 rectal polyps and 
glioblastoma multiforme {?multicentric). 
At 20 yo, had Ca of colon; admitted ~ith hemi­
paresis; died-- 11 2 dozen•• polyps in colon and 
rectum and glioblastoma multiforme. 
Convulsions, headaches; died--glioblastoma 
multiforme; bowe) not examined. 
Seizures--operated for glioblastoma multiforme; 
1 year later 2 small rectal polyps found. 
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As demonstrated in Figure 10, the Turcot-Despr~s-St. Pierre syndrome is the asso­
ciation of multiple adenomatous colonic polyps with central nervous system tumors. 
As shown in Table 6, only 6 cases of this syndrome have been reported to date. 
All died of or are under treatment for central nervous system tumors, commonly a 
glioblastoma. Since the polyps of the colon are adenomatous, these individuals 
presumably have the same high risk for development of colonic adenocarcinoma, and 
indeed two of the patients have had carcinomas. However, these patients usually 
succumb to their central nervous system lesions before the colonic polyposis 
becomes a major clinical problem. 

G. PEUTZ-JEGHERS SYNDROME 

As illustrated in Figure ll, the polypoid lesion in the Peutz-Jeghers syn­
drome is a hamartoma that never (or very rarely) undergoes mal igrnnt degeneration. 
These polyps are distributed throughout the gastrointestinal tract, including the 
stomach. Several points concerning the frequency distribution shown in Figure ll 
require emphasis. Ninety-two per cent of the 117 cases had polyps in the small 
intestine. Eight per cent had• polyps present only in the colon or in the colon 
and stomach. 

PEUTZ-JEGHERS1 SYNDROME 
POLYPS: P-J polyps (harmatoma) 

DISTRIBUTION: Rectum Colon 
Small 
Bowel 

I J 

t;~ 60t z(/) 
we 
=> (.) 30 
at: 
LLJ- . 

fE~ 0 

. . . . . . 

36% 

II 

. . . . . 

36% 

II 

.. . . . .... 

65% 

!51% 

I I 23% 

~ 
ASSOCIATED LESIONS: Cutaneous and Mucous Membrane 

Pigmentation 
Urinary, bronchial and nasal polyps; 
exostoses; goiter; congenital heart disease; 
diverticulosis of colon 

FIGURE ll. Distribution of Polyps in the Peutz-Jeghers Syndrome 

The unique extracolonic manifestation of this syndrome is the characteris­
tic pigmentation of cutaneous and mucous membranes. As shown in Figure 12, the 
tv..o most commonly pigmented areas are the perioral region and the buccal mucosa. 
The cutaneous lesions are typically flat, brown to black spots without hair. They 
are present at birth but tend to fade as puberty and early adulthood is reached. 
The pigment pat·ch•es seen on the buccal mucosa, .cin contrast, do not fade and a;re . 
almost invariably seen in affected individuals. 

Genetic Data: The frequency in the population at large is unknown. There 
are a Large number of sporadic cases where the syndrome appears de no\0 ~"ithout 
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FRECKLES 

Sparce near nostrils and mouth . 
Appear early in life but not at birth . 

Occasionally on lips , but not 
buccal mucosa . 

PEUTZ- JEGHERS' 
PIGMENT 

~~-,. 
~· 

Cutaneous : Around mouth and nostrils, 
palms, fingers, dorsum of 
hands . 

Mucous 
Membranes: Lips, buccal mucosa, hard and 

soft palate, nasal mucos a, 
anal and rectal muc.osa. 

FIGURE 12. Distribution of the Mucocutaneous Lesions in the 
Peutz-Jeghers Syndrome 

AGE OF ONSET OF MAJOR CLINICAL SYMPTOMS 
IN PEUTZ- JEGHERS' SYNDROME 

t) Acute Abdominal 
Episode 

2) Attacks of Colic 
with vomiting, 
sometimes mass 

4) Hematemesis 

5) Melena 

6) Rectal Bleeding 

0 

(In 21 cases, Dormandy) 

10 20 30 40 50 
AGE IN YEARS 

60 70 

FIGURE 13. Age of Onset of Major Clinical Symptoms in 
the Peutz-Jeghers Syndrome 

any evidence of familial involvement (approximately 43% in one series). In the 
familial cases, the sex ratio of affected individuals is approximately equal and 
affected -inEl -iv+awa·ls come only from affected parent-s. In the familial .ca:se-s, ---thi-s 
syndrome is assumed to be transmitted by an autosomal dominant. 

Clinical History: The affected individual ' usually can be identiiied in 
infancy because of the associated mucocutaneous pigmentation. Since this syndrome 
involves polyposis of both the small and large i~testine, one sees clinical 
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syndromes of both intermittent small bowel obstruction seconda ry to intussusception 
and bowel disturbance with diarrhea and rectal bleeding . As shown in Figure 13, 
these clinical symptoms commonly are seen first in childhood, but, in some indivi­
duals, may not appear for many years . 

Treatment: Because the polyp in this syndrome is a hamartoma without the 
risk of malignant degener"ation, the surgical therapy of this synd rome is quite dif­
ferent from that used in the adenomatous polyposis disorders. In this syndrome, 
the surgical approach should be conservative and undertaken only when necessary to 
relieve intestinal obstruction, small bowel i ntussusception or bleeding from one of 
the polypoid lesions. At the time of surgery, minimal resection should be under­
taken but as many polyps as possible should be removed; however, it must be recog­
nized that this is a continuously evolving syndrome and even if all small bowel and 
colonic polyps can be removed at one exploration, it is to be expected that addi­
tional polyps will develop and become clinically manifest in the ensuing years. 

Because of the familial nature of app roximately half of these cases, the 
relatives of al 1 index cases should be investigated. The identification of 
affected members is relatively easy on the basis of the mucocutaneous pigment 
lesions. 

Case 

2 

3 

4 

5 
6 

7 

~ 
10 

11 

18 mo F 

13 yo F 

4 yo F 

2 yo M 

13 yo F 
8 yo F 

40 yo F 

20 yo F 

12 yo M 

10 yo F 

8 yo M 

H. DIFFUSE GASTROINTESTINAL JUVENILE POLYPOSIS 

TABLE 7 

JUVENILE POLYPOSIS COLI (Veale et al, 1966) 

Polyps 
Symptoms 

Bloody diarrhea and 
prolapsed polyps 
Bloody diarrhea and 
prolapsed polyps 
( -1- K, -1- serum pro-
te ins) 

Blood per rectum+ 
tissue ; prolapse 
Rectal bleeding 
Prolapsed polyps 
Mucoid, bloody 
diarrhea; prolapsed 
po 1 yp s 
Asymptomatic 
Mucoid diarrhea, 
prolapsed polyps 
Prolapsed polyps 

Rectal bleeding 

Rectal bleeding; 
prolapsed polyps 

Colon 

+ 

+++ 

+++ 

++ 

++ 
++ 

++ 
+++ 

++ 

++ 

+++ 

11 eum 

+ 

? 

? 

+ 

? 

? 

? 

? 

? 

? 

? 

Outcome 

Well after polypectomy 

? 

Died from 11 inanition 11 

Well after colectomy · 

Well to age 52 
Well to age 50 

Well 
Wel 1 after colectomy 

Died at 63 

Well after colectomy 

Died at age 17 of in­
testinal obstruction 

In recent years, several series of patients have been r eported that do not fit 
into any of the well-defined syndromes d intestinal polyposis . It has now be­
come apparent, however, that a number of these cases probably can be grouped 
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together as examples of multiple juvenil e polyps involving various levels of the 
gastrointestinal tract. Three major subtypes have been described in the 1 itera­
ture: juvenile polyposis coli, the Cronkhite- Canada syndrome , and juven i le polyps 
with 11 cachex i a11

• 

Juvenile Polyposis Coli: Veale recently has revi ewed all of the pathologic 
material from the St . Ma r k 1 s series of pa ti ents with co lonic polyposis. On the 
basis of this review he concluded that 11 pa t ients, as shown i n Table 7, were 
misdiagnosed as familial colonic polyposis (adenomatous polyps) and , in reality, 
had a new syndrome characterized by multiple colonic polyps of the juvenile 
(retention) type. With two exceptions, the se polyp s appeared to be localized to 
the colon and it i ~ . noteworthy that many of t he se patients 1 ived to an old age 
without the development of adenocarcinoma. The major clinical syndrome in this 
group of patients consisted ri f bloody diarrhea, prolapse of polyps and passage of 
tissue per rectum. 

Case 
1 

2 

3 

4 

5 

6 

Cronkhite-Canada Syndrome: 

Cronkhite 
Canada, 1955 

Cronkhite 
Canada, 1955 

Kennedy, 
Hi rson , 1961 

Martini, 
II 

Do 11 e, 1961 

Johnston, 
et al, 1962 

42F 

75F 

69F 

71F 

51F 

Jarnum, 58F 
Jensen, 1966 

TABLE 8 

CRONKHITE - CANADA SYNDROME 

8 mo fatal i 11 ness with N, V and 
diarrhea ; loss of ha i r and nails 
with pigmentation ; GTT normal ; 
achlorhydria 

Had pigmentation 9 yea r s before 
PI ; diarrhea 10 mo before PI; 
alopecia , loss of nai 1 s, fatal 
17 mo. 

2- 1/2 mo with recovery; achlor ­
hydria ; diarrhea , pigmentation , 
loss of nails, GTT normal 

18 mo fat a 1 i 11 ness ; edema, 
diarrhea; albumin 1.6 mg.%, ~ Ca 
Achlorhydria 
Diar r hea , alopecia ; fatal at 6 
mo ; histamine- fast achlorhydria ; 
normal GTT 

10 mo fa t al i 11 ness . Xerostomia, 
anorex i a , weight loss , marked 
diarrhea , t skin pigmentation , 
alopecia, loss of fingernails 
and some toenails . ~ K, Ca, Mg, 
Hb, folate ; albumin 1. 5 gm.%; 
stool fat 33 gm/24 hr ; Schil 1 ing 
~; achlo r hydr i a ; cr51 5 . 5%/4 
days ; xylose 1 .6 gm/5 hr ; GTT 
11fl atll 

Extensive polypoid 
lesions of stomach, 
small bowel and colon. 
11 Simp 1 e adenomatous 
po1yps 11 

Stomach , duodenum, 
colon, rectum 

Generalized polyposis 

Stomach, colon 

Stomach, ileum, colon 
and rectum showed 
polyps 

Extensive nodular and 
polypoid lesions of 
stomach , entire small 
bov :} l and colon 
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Between 1955 and 1966, six patients have been reported , as summarized in Table 8, 
all of whom manifest a devastating illness cha ract eri zed by marked diar r hea, prob ­
able steatorrhea, hypoalbuminemia and edema, alopecia, atrophy of fingernai Is and 
diffuse skin pigmentation. These pat ients al 1 manifest involvement of many areas 
of the gastrointestinal tract with multiple polypoid lesions . In several case 
reports, these were reported to be 11 adenomatous 11 polyps; howeve r, in reviewing the 
photograph~ of these pj lyps and the rather sparse desc ri p t ion of the his t ology , it 
is apparent that these very 1 ikely a re not adenomatous polyps but, rather, typical 
juvenile or retention polyps . It is notewo r thy 1:n this regard that while these 
patients were all relatively old, none died f rom adenocarcinoma of the bowel. 

Juvenile Polyps With 11 Cachexia11 : 

Ravitch, 1948 

Veale et al 
1966 (Case 3) 

Ruymann , 1969 

TABLE 9 

JUVENILE POLYPS WITH CACHEXIA 

10 moM Dia r rhea, 11 foul 11 stools, undigested 
food ; malnutrition. Pancreatic 
studies OK ; prolapsed rectal 
polyps. Developed edema and club ­
bing ; albumin 2 .3 gm .% 

~ y~ F Passed blood and polyp per rectum ; 
prolapsed polyps 

9 moM Bloody diarrhea ; anemia ; serum 
albumin 2.3 to 1 . 7 gm .%; edema, 
clubbing ; GTT - -normal ; xylose 
abso rption normal ; ~ K; termin­
ally alopecia and ascites devel­
oped 

At autopsy, numerous 
polyps from stomach 
to rectum--sessile 
and pedunculated 

Died 2 years later 
of 11 inanition 11 

Extensive Gl polyp­
osis with most severe 
involvement ileum > 
duodenum > jejunum-­
also colon and 
stomach 

Finally, three infants have been reported with a fatal disease characterized by 
foul diarrhea, probable malabsorption, marked hypoalbuminemia, edema, and, in one 
case, ascites . At autopsy these i nfants were found to have involvement of various 
parts of the gastrointestinal tract with multiple polyps p robably of the juvenile 
type . 

It is 1 ikely that these 19 cases can be grouped together as representing 
examples of a new syndrome characte rized by multiple juven il e (retention) polyps of 
the gastrointestinal tract. It is equally apparent , however , that at least two dis­
tinctly different clinical syndromes are present , as shown in Table 10. Ten of 
Veale 1 s cases had polyposis predominantly or exclusively of the colon . These indi­
viduals all manifest bloody diar r hea, prolapsed polyps and passage of tissue per 
rectum, but, gene r ally, did well with conse r va ti ve therapy or colectomy . 

In contrast, the three i nfants and six adults who had diffuse involvement of 
the entire gastrointestinal tract with juven i le polyposis presented with a devas­
tating illness that almost invariably ended in a fatal outcome . On the basis of 
the 1 imited laboratory data available, i t i s apparent that these individuals had 
severe diarrhea with water and electrolyte loss, severe steatorrhea, protein-losing 
enteropathy with hypoalbuminemia and edema, and, finally, alopecia, ma r ked atrophy 
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of the nails and diffuse skin pigmentation . It is likely that these latte r ecto­
dermal changes can be explained as the secondary consequences of the massive deple­
tion state that these patients had secondary to their malabsorption syndrome and 
protein-losing enteropathy. Whether or not this fo rmulation of these 19 cases is 
correct must await further description of patients with this syndrome. 

Veale 1 s j 10 cases 
(7/10 ~ ) 

3 Infants ( 
(1/3 ? ) I 

1 

6 Adults ~ 
(Cronkhite-
Canada 
Syndrome) / 

(6;6 n t 
', 

11 Juvenile 
Colonic 
Polyposis 11 

11 Diffuse Gl 
Juvenile 
Pol ypos i s11 

TABLE 10 

SYNDROMES OF JUVENILE POLYPOSIS 

Area Involved S:tmetoms and Findings 

colon & rectum bloody diarrhea outlook good with 
(few in ileum) pro l apse polyps ---'>resect ion or removal 

passage polyps of polyps 

loss of appetite---'>achlorhydrial 
//,.,N&V 

/ / foul diarrhea steatorrhea . ectodermal 
stomach ~ weakness i xylose \changes: 
small bowel , hypocalcemic sx i B12 + IF ~alopecia, 
col on i K j l oss of 

i Ca ~nails, 
t pro time p~gmenta-

t JOn 

edema ·-> protein- losing\ 
I 

enteropathy ! 
i albumin ) 
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