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the colon9. The distinction between the adenomatous polyp, which is a
neoplastic change, and the hamartomatous variety is important.

Polyposis Mainly Involving the Colon and Rectum

INFLAMMATORY POLYPOSIS (COLITIS POLYPOSA)
Chronic inflammatory disease of the large intestine such as ulcerative colitis
sometimes produces multiple polyps (so-called 'pseudopolyps') which are
composed of granulation tissue, surviving islands of mucosa, or tags of
partially detached mucous membrane, all in various stages of inflammation
and repair. Although there is a tendency for carcinoma to develop in long-
standing cases of ulcerative colitis, it infrequently arises in the inflammatory
polyps'0. Inflammatory polyposis is probably the most common type of
polyposis seen in this country and is now rarely mistaken for adenomatosis
though the presence of associated carcinoma can be misleading, but histo-
logical examination of polyps removed by rectal biopsy should reveal the
correct diagnosis.

BILHARZIAL POLYPOSIS
In those parts of the world where schistosomiasis is endemic bilharzial
polyposis may be found""2"3, sometimes with a familial distribution.
Infestation of the submucosa of the colon and rectum by the parasites with
subsequent deposition of ova produces polyps which are essentially inflam-
matory in nature, consisting of irregular mucus-secreting glands, often cystic,
and accompanied by active or chronic inflammatory changes. Numerous ova
are frequently present in the stroma.

FAMILIAL POLYPOSIS COLI (ADENOMATOSIS COLI)
This well known condition of multiple adenomatous polyps of the large
intestine is now firmly established as a hereditary disease carried as a dominant
character by a gene passed by either sex to the children of either sex'4"15. Its
known tendency to be associated with malignant disease has been confirmed
from many sources, the incidence of cancer being reported as about two-
thirds of all patients presenting with symptoms14"16'17. The only hope of
avoiding this serious complication in family members is to interrupt the
natural course of the disease by removal of the colon by colectomy and
ileorectal anastomosis as soon as adenomas develop'8"19'20. This is effected
by supervision ofmembers of families in which polyposis has been discovered,
especially of children with an affected parent. Since it is rare for polyps to
appear before 10 years of age or to cause symptoms before 15 years it is usual
to start periodic sigmoidoscopic examination at about 14 years and, if this is
negative, to repeat at intervals of two to three years'7. Polyposis has been
reported at an earlier age in a few instances21'22 and for this reason parents
are warned that intestinal symptoms in the child at any age should be in-
vestigated immediately. The earliest age at which associated intestinal cancer
has been discovered in the St Mark's Hospital series of about 540 polyposis
patients was 20 years but here again American sources report a few examples
in the early teenage group23'24'25. The success of family supervision by calling
up for examination all relatives at risk is demonstrated by a comparison of
the incidence of cancer in propositus cases (67.3 %) with that in call-up cases
(14.3 o)26. The most recent investigation shows that the latter figure has
fallen to 10,5% and there is every reason to expect further reduction in the
future.
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972 H. J. R. Bussey

Preservation of the anal sphincters by employing colectomy and ileorectal
anastomosis carries a risk of malignant disease developing in the rectal stump
subsequently. This has been variously estimated at from 5 to 19% of all
cases undergoing this operation'6'18 27. In 73 cases at St Mark's Hospital
observed for periods up to 21 years (average 105 years) three cases developed
rectal cancers (4%). In each case, the carcinoma was at an early stage and its
removal presented no special difficulty, thus justifying the original choice of
operation.

Familial polyposis is generally regarded as a disease of youth but patients
may be middle-aged or even elderly before symptoms appear. In the St
Mark's Hospital series half the patients were over 35 years of age at the time
of diagnosis and one in eight was over 50 years. Thus it is necessary to
continue periodic examination throughout the life of those persons at risk.
In one case no adenomas were found at the age of 42 but tumours must have
developed some time during the following 10 years because at age 53 the
patient had polyposis and two carcinomas.
Another question frequently asked concerns the distribution of the polyps.

They are usually evenly scattered from caecum to anus and for all practical
purposes are confined to the large intestine. Reported extension of the
disease into the terminal ileum usually proves to be due to lymphoid hyper-
plasia28. There are rare reports of adenomas, usually solitary, in the duodenal
and ileal regions of the small intestine29'30'31 and two other examples have
been seen in the Pathology Department of St Mark's Hospital. This rare
complication does not warrant any departure from the standard treatment
by total colectomy and ileorectal anastomosis, although in conjunction with
the occurrence of peri-ampullary carcinoma in a few polyposis patients (see
Gardner's syndrome), it does emphasize the need for investigation of the
upper gastrointestinal tract in all polyposis patients.

Clinicians are sometimes puzzled by the patient with polyposis coli who
has a negative family history, often referred to as 'nonfamilial polyposis'.
These are nearly always due to a new mutation. Veale has shown that poly-
posis patients have only 80% of the average number of children in normal
families'5. Since families die out, mutations must replace the deficit or the
disease would gradually disappear. These 'nonfamilial' patients are just as
liable to pass on the condition to their children as are those with a strong
family history.
Three developments in connection with polyposis coli may be mentioned.

These are (1) the possibility that solitary or few adenomas are inherited
('minor' or 'recessive' adenomatous polyposis), (2) the relationship to Gard-
ner's syndrome, and (3) a possible genetic linkage between polyposis coli and
juvenile polyposis.

'MINOR' OR 'RECESSIVE ADENOMATOUS POLYPOSIS
Veale'5, in a study of the various manifestations of both benign and malignant
epithelial tumours of the large intestine, concluded that these could be
explained if there existed two genes controlling adenoma formation: 'P'
responsible for polyposis coli and dominant in character and 'p' associated
with the presence of a few adenomas only and probably of a recessive typ.
Patients of genotype 'pp' are liable to form one or a few adenomatous polyps,
though occasionally up to 50 or 60 may be present when the condition is
likely to be called familial polyposis coli. A survey of about 150 colectomy
specimens removed for polyposis and examined in the Pathology Department
of St Mark's Hospital showed that in no case was the number of adenomas
less than 150, and usually much higher, the average being about 1,000
adenomas'7. There appears to be a gap around the 100 mark in the range of
the number of polyps present and this could well be of practical value in
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separating the recessive type from the dominant form. However, further
studies, both clinicopathological and genetic, are necessary before this
hypothesis can be substantiated. The number of families in which more than
one member has had intestinal cancer appears to be greater than would have
been expected and occasionally a family is encountered with an extremely
bad history in this respect. Such observations could be explained by the
theory of the 'p' gene which Veale also uses to account for clinical differences
in polyposis patients, some of whom present at an early age with large
numbers of adenomas while others have relatively fewer polyps developing
in the second half of life. If the 'P' gene causes polyposis, it is possible to have
two genotypes 'Px' and 'Pp', the latter presenting earlier in life owing to the
reinforcing effect of the two adenoma-producing genes on one another.

GARDNER S SYNDROME
Between 1951 and 1953, Gardner and his colleagues 32,33,34 reported a family
in which seven members suffered from a combination of lesions consisting of
adenomatous polyposis of the large intestine, multiple osteomata of the skull
and mandible, and multiple epidermoid cysts and soft tissue tumours of the
skin.
To this list Gardner35 subsequently added abnormal dentition and post-

operative desmoid tumours arising in surgical scars. It is now accepted that
osteomas may occur in any part of the skeleton and that postoperative intra-
abdominal fibromas, of which about 35 have been reported, are also a part of
the syndrome36 37'38. It is also felt that in some families there may be poor
penetrance in respect of the bone and skin lesions as these are often less
obvious than in Gardner's original Kindred 109. McKusick39 also states that
the adenomas in Gardner's type polyposis 'are more scattered and less car-
peted' but there is little support for this view in the St Mark's Hospital series
where considerable variation has been found in both forms. Other lesions
found in association with polyposis coli and regarded as possible extensions
of the syndrome are carcinoma of the thyroid40'41, adrenal cancer42,
adenomas of the small intestine29'30'31, carcinoid tumours of the small intes-
tine31A43, tumours of the brain and central nervous system44, skin pigmen-
tation45, and lymphoid polyps of the ileum28. However, the lesion which is
being increasingly reported and may well have significance in relation to
Gardner's syndrome is that of carcinoma of the peri-ampullary region
(duodenum, ampulla of Vater, and pancreas)25'46'47'48. About 12 such cases
are now known, associated in some instances with polyps of the stomach and
duodenum. In the case reported by Parks and his colleagues9, about 20 gastric
polyps were present but histological examination showed these to be hamar-
tomas and not adenomas.

METAPLASTIC POLYPOSIS
The metaplastic (hyperplastic) polyp1'49'50 is commonly found in operation
specimens removed for intestinal lesions such as carcinoma or diverticular
disease but occasionally this type is present in sufficiently large numbers
throughout the colon to cause confusion with adenomatous polyposis,
especially if found associated with intestinal cancer in a young patient or one
who gives a history of such disease in a relative. The condition is not here-
ditary and has no malignant tendency.

CYSTIC PNEUMATOSIS INTESTINALIS
In this condition gas-filled cysts are present in the submucosa of the colon,
particularly the left colon, and form polypoid swellings on the mucosal
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974 H. J. R. Bussey

surface which are apt to be mistaken for multiple adenomatosis on barium
enema examination of the large intestine5',52.

BENIGN LYMPHOID POLYPOSIS
The mucosa of the gastrointestinal tract is rich in lymphoid tissue and this is
liable to undergo hyperplasia. Lymphoid polyps in the terminal ileum have
already been referred to under polyposis coli. More extensive involvement is
occasionally reported, particularly in children and young adults53654, and
there may be a familial incidence, though this is probably not genetic in
origin. The polyps, which may disappear spontaneously, are due to non-
neoplastic hypertrophy of lymphoid follicles, probably secondary to inflam-
mation or the result of an abnormal immunological response.

LIPOMATOUS POLYPOSIS
Solitary submucous lipomas are uncommon polypoid tumours of the gastro-
intestinal tract but it is very rare for them to be multiple55. One case has also
been reported of a 4-year-old child with polyposis throughout the large
intestine due to deposition of fatty tissue in the mucosa and submucosa56.

Polyposis Involving the Entire Gastrointestinal Tract (Peutz-Jeghers Syndrome)

First described by Peutz57, and elaborated by Jeghers and his coworkers58,
this syndrome has become well known for its combination of skin pigmenta-
tion and gastrointestinal polyps. The pigmentation takes the form of brown
or black melanotic spots on and around the lips and inside the mouth on the
mucosa, the most common other sites being the dorsal aspects of the fingers
and toes. The polyps may be present in any part of the gastrointestinal tract
but are more frequently found in the small intestine where they give rise to
episodes of abdominal colic due to intussusceptions which in many cases
resolve of their own accord but may sometimes cause intestinal obstruction
and necrosis. Like juvenile polyposis, Peutz-Jeghers polyposis usually
presents earlier in life than adenomatosis coli.
The polyps, once thought to be adenomas, are now considered to be hamar-

tomas composed of normal epithelium arranged on a branching stroma com-
posed of smooth muscle fibres derived from the muscularis mucosae59 60.
This irregular juxtaposition of epithelium and muscle suggested malignant
invasion to the early investigators and the polyps were considered to have a
premalignant character. It was, however, noted that metastases did not occur
nor did the patient die from malignant disease, and histological re-appraisal
suggested that the tumours were really hamartomas with no special tendency
to malignant change1'6". However, there are at least 10 published cases of
genuine malignancy in most of which metastatic deposits were also present.
The distribution of the malignant tumours is as follows: stomach, three62 63'64;
gastroduodenal junction, one65; duodenum, four66'67'68'69; midjejunum,
one70; and ileum, one71. Four other unpublished cases are also known, two
in the stomach and one each in the duodenum and duodenojejunal flexure.
All but one of the 14 patients were below the age of 40 years. The site and age
distributions suggest that patients with the Peutz-Jeghers syndrome have an
increased liability to carcinoma of the upper gastrointestinal tract at an early
age, the extent of this risk being at the moment unknown. An association
between the syndrome and tumours of the ovary has also been noted61 72.

 on O
ctober 23, 2019 at M

IT
 Libraries. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.11.11.970 on 1 N

ovem
ber 1970. D

ow
nloaded from

 

http://gut.bmj.com/


Gastrointestinalpolyposis

MULTIPLE JUVENILE POLYPOSIS
This form of gastrointestinal polyposis was first described at St Mark's
Hospital under this name by McColl and his coworkers73 and in greater detail
by Veale and his colleagues74. The polyps, which are less numerous than
those in polyposis coli, have the same histological structure as those juvenile
polyps found as solitary or few lesions in babies, children, and less commonly
in adults. They consist of normal mucosal epithelium arranged in an irregular
glandular pattern and surrounded by an increased amount of lamina proprial.
The glands often become cystic due to distension by retained mucus. Haemor-
rhage and secondary inflammation are frequently present. The polyps are
almost certainly hamartomatous rather than neoplastic and there is as yet
no evidence that they have any special tendency to become malignant. They
can occur anywhere in the gastrointestinal tract but are more commonly
found in the large intestine. The main symptoms are rectal bleeding, prolapse
of the polyps out of the rectum, and auto-amputation. They occur at an
average age of 6 years which is considerably younger than in adenomatous
polyposis. Records have been collected of 30 cases of multiple juvenile
polyposis, in 18 of which there was no history of other family members having
the disease but the remaining 12 cases were from five families, three each with
two cases and two with three cases. There would thus appear to be a familial
factor present, the exact nature of which has yet to be determined. Congenital
abnormalities, such as heart lesions, malrotation of the bowel, hydrocephalus,
amyotonia congenita, and porphyria are frequently associated with juvenile
polyposis but only so far in the non-familial cases, suggesting that two
variants of the disease may exist. Further genetic complexity has been intro-
duced by the observation that the father of a patient with multiple juvenile
polyposis suffered from adenomatous polyposis. A similar association of the
two diseases is strongly suspected in two other families74. So far occurrence of
both types of polyp in the same patient has been observed in one colectomy
specimen only; this contained hundreds of adenomas and one solitary
juvenile polyp. Four patients treated for multiple juvenile polyposis have
developed an adenoma or two at a later date. Donnelly et al75 reported an
interesting case of multiple polyps in the large intestine, some of which were
neurofibromas and othersjuvenile polyps. Veale et at74 suggest that the juvenile
polyp, like the adenoma, may be the result of a gene of recessive character 'j'
and this in combination with the adenomatous gene 'P' may give rise to
multiple polyps but of the juvenile type. More information is required in this
connection but as polyposis coli is a rare disease, the incidence of which is
put by Veale as 1 per 24,000 births'5, and multiple juvenile polyposis is even
rarer, this is not likely to be quickly obtained.

OTHER RARE TYPES
Lymphosarcomatous polyposis may be present in the gastrointestinal tract
either as an unusual variety of primary lymphosarcoma76 or as the result of
generalized lymphosarcoma77.78 or leukaemia79. In the latter group symptoms
due to the intestinal tumours may be the first indication of disease. Gastro-
intestinal involvement may occur in von Recklinghausen's disease. The neuro-
fibromatous tumours, which are relatively few in number, are situated in the
submucosa or subserosa and project into the lumen of the stomach or
intestine80 81. Another infrequently reported disease is the Cronkhite-Canada
syndrome, the symptoms of which are diarrhoea, alopecia, atrophy of the
nails, and pigmentation of the skin. Radiological examination reveals diffuse
gastrointestinal polyposis. Histological examination shows thickening of the
mucosa with atrophy of the epithelium and secondary inflammatory changes.
The 'polyps' are mainly due to cystic changes in the mucosa. The prognosis
is usually bad. No evidence of a familial incidence has been recorded and the
condition is probably of the malabsorption-vitamin deficiency type82'83,84,85.

975
 on O

ctober 23, 2019 at M
IT

 Libraries. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gut.11.11.970 on 1 N
ovem

ber 1970. D
ow

nloaded from
 

http://gut.bmj.com/


976 H. J. R. Bussey

Conclusion

Clinical detection of the different types of gastrointestinal polyposis must be
followed by correct histological diagnosis before appropriate treatment can
be initiated. Barium meal and follow through together with a barium enema
examination are necessary to determine the presence of polyps and the
extent of involvement of the gastrointestinal tract. Gastroscopy and sig-
moidoscopy are also useful supplementary examinations for this purpose as
well as essential procedures for the removal sample of polyps for microscopic
examination. The observation of associated skin lesions or pigmentation, of
the presence of other tumours and abnormalities, congenital or otherwise, is
also valuable. Investigation of the family history should never be neglected
and if this indicates a possible genetic aetiology an attempt should be made
to examine other family members. The collection of accurate information by
these methods will help to determine the best treatment for the patient and
may also discover unsuspected linkages or differences between the various
forms of gastrointestinal polyposis.

H. J. R. BUSSEY
Research Department, St Mark's Hospital, London
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