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Abstract

Patients with familial adenomatous polyposis require surgical intervention at some point in
their lives. The diagnosis is often apparent from their phenotype and family history, how-
ever, this is not always the case. Many factors can influence the surgical strategy although
the polyposis burden and distribution remain the main consideration. While prophylactic
removal of the rectum and colon is often required, sparing the rectum at the index surgery is
safe in select patients. This article aims to dispel misconceptions in the diagnosis and treat-
ment of patients with familial adenomatous polyposis.

Introduction

Familial adenomatous polyposis (FAP) is an autosomal dominantly

inherited disease that presents with numerous colonic adenomatous

polyps.1 It arises due to a germline mutation in the tumour suppres-

sor gene APC. Classical FAP presents with hundreds and often

thousands of adenomas that are impossible to control endoscopi-

cally. Without colectomy, colorectal carcinoma (CRC) is inevitable,

at a mean age of 39 years.2 Prophylactic screening and surgery in

affected individuals aims to minimize this risk. While prophylactic

proctocolectomy is considered by some to be routine for patients

with FAP, this approach has been challenged by a desire to pre-

serve the rectum in the interests of quality of life and reducing

operative risk.
Patients with FAP may also suffer from desmoid disease which

can pose serious challenges for the treating clinician. The risk or
presence of desmoid disease can influence surgical strategy. It has
been suggested by some that the development of desmoid disease
in patients with an ileorectal anastomosis may prevent future

proctectomy and therefore a proctocolectomy should be offered
originally, instead of the ileorectal anastomosis.3

Because FAP is such a rare disease, the experience of individual
surgeons may be skewed by unusual presentations and outcomes.
The course of patients with the disease may be unpredictable and
management decisions may be made on the basis of anecdote,
‘myth’, and fear of possible (but unlikely) adverse consequences,
rather than evidence. Choice of surgery and the role of desmoid dis-
ease are just two examples. The aim of this review is to settle some
of the misconceptions in the diagnosis and management of FAP.

Will all patients with familial
adenomatous polyposis have a family
history of polyposis or CRC?

Family history is an important clue to the diagnosis of FAP. The
autosomal dominant pattern of inheritance, along with high pene-
trance, and strong phenotypic expression, means that FAP is the
most readily recognizable of the hereditary colorectal cancer
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syndromes. The disease typically presents with hundreds or thou-
sands of colorectal polyps as well as certain characteristic extra-
colonic and extra-intestinal manifestations. In up to 25% of cases,
however, there will be no family history prior to diagnosis.4

In the majority of these patients with no family history of FAP, it
is believed that a new mutation has occurred at conception, but
other reasons for the lack of family history include ignorance
(through adoption, non-paternity, death of the affected parent or the
deliberate withholding of the diagnosis by family members) and
somatic mosaicism.5 In cases of mosaicism, the APC mutation is
present only in certain tissues (such as the ovary or sperm cells)
and will not be detected by sequencing of DNA from white blood
cells. Unlike patients with a family history of FAP who are aware
of their risk and so can be tested for the presence of the mutation,
patients without a family history usually present with symptoms
and have a high risk of CRC being present at the time of
diagnosis.6

An unpublished study at the Cleveland Clinic compared 50 FAP
probands without a family history of FAP with 73 probands with a
family history that acted as controls. In this study, patients without
a family history were more likely to have colectomy at a younger
age (31 versus 33), more likely to have a profuse polyposis at diag-
nosis (34.9% versus 19.3%), were more likely to undergo a procto-
colectomy, and were almost twice as likely to have colorectal
cancer, although no difference in overall survival was observed.

Probands have a significantly higher mortality rate when com-
pared with patients with a family history of FAP. Koskenvuo et al.
showed that probands had a mortality rate of 34.9 per thousand
person-years versus 8.3 per thousand person-years for ‘call-up’
patients who were being screened because of a family history of
FAP. This difference was attributed to death from CRC being
higher in the probands than the ‘call-up’ patients (29% versus
3.8%) with no difference in death from other causes between the
two groups.7 This demonstrates worse colorectal cancer outcomes
in probands and supports colonoscopic screening in FAP families
in order to reduce mortality from CRC.

The authors seek genetic testing for an APC or MYH mutation in
any patient presenting with >10 synchronous colorectal adenomas
regardless of family history of polyposis or CRC.8

Should all patients with FAP undergo
prophylactic proctocolectomy to
prevent future neoplasia?

The primary goals of colorectal surgery in FAP are cancer preven-
tion and treatment, and maximizing quality of life. As colorectal
surgery is often pre-emptive and is usually considered in young
patients, there are increasing patient expectations for technical per-
fection.9 The extent of resection depends on a balance of reducing
cancer risk while preserving bowel function and quality of life. Sur-
gical options include total proctocolectomy (TPC) (with restoration
of gastrointestinal tract or with end ileostomy (EI)) or colectomy
with ileorectal anastomosis (IRA). Both options have oncologic
and functional implications. While colectomy and IRA maintains
better bowel function, there is risk of cancer developing in the rec-
tum. Conversely, restorative TPC with ileal pouch anal anastomosis

(IPAA) nearly eliminates colorectal cancer risk but results in worse
functional outcome compared to an IRA.

Before the advent of the ileal pouch (1978),10 the choice of
operation was between a TPC and EI or a total colectomy (TAC)
and IRA. Because most patients rejected the notion of a prophy-
lactic procedure that gave them a permanent ileostomy, many
underwent an IRA when they would have had an IPAA had that
been available to them. Indeed the secondary proctectomy rate fol-
lowing TAC and IRA was 33% at a median interval at 212 months
during this ‘pre-pouch’ era.11 This proctectomy rate is unaccepta-
bly high. However, a follow-up study from the Cleveland Clinic
showed that more appropriate selection of patients for IRA in the
‘post pouch’ era led to a proctectomy rate of only 2%.12 These
data are supported by Bussey et al. from St Mark’s.13 From
173 patients who had IRA, only 11 patients required future proc-
tectomy for rectal cancer, and six underwent proctectomy for ade-
noma and benign conditions.

Morbidity and quality of life data should be considered when
choosing an operative strategy. A meta-analysis of 12 observational
studies compared the morbidity and functional data of restorative proc-
tocolectomy (RPC) with those following a colectomy and IRA. There
was no difference in immediate bleeding or septic complications but
RPC with IPAA was associated with a higher 30-day reoperation rate,
worse stool frequency and more 24-h incontinence.14 No difference
was observed in nocturnal stool frequency and day-time incontinence.
In addition, pelvic surgery is associated with increased sexual and uri-
nary dysfunction,15 decreased fecundity in females,16 a higher chance
of impotence in men and reduced quality of life scores following
IPAA compared with IRA.17 All of these factors should be considered
when suggesting an operative strategy.

Polyp burden predicts future proctectomy risk. A study by
Church et al. observed 94 patients with less than five rectal adeno-
mas and less than 1000 colonic polyps who underwent IRA and
were followed for a median of 12 years. No patient required sec-
ondary proctectomy.12 Conversely, 35% of 74 patients who had
>20 rectal polyps and underwent a IRA, required future proctect-
omy. Indeed simple proctoscopic examination with less than five
rectal adenomas nearly always correlates with mild disease. In such
cases, an IRA is appropriate.

APC genotype can also assist in the surgical planning for FAP
patients. The two genotypes that predict future proctectomy are:

(1) 1309 mutation.
(2) 1328 mutation.18

Therefore patients carrying these mutations (and 1309 is a ‘hot-
spot’ for FAP families) should have a RPC.

The authors advocate a TAC and IRA for select patients with
FAP who have a low risk of future intestinal neoplasia and/or
should not undergo the increased risk and questionable function of
a RPC. The objective criteria for rectal sparing are:

(1) No rectal cancer.
(2) No advanced rectal neoplasia (tubulovillous adenoma, large

>1 cm, high grade dysplasia).
(3) Low polyp burden in the rectum (<20 adenomas).
(4) Absence of profuse colonic polyposis.
(5) Absence of colonic cancer.
(6) Absence of 1309 or 1328 mutations on genotype.
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Should patients with FAP undergoing a
restorative proctocolectomy have a
hand-sewn anastomosis?

Following removal of the colon and rectum in individuals with
FAP, an ileal pouch is created and anastomosed to the anus. The
most commonly fashioned pouch is a J pouch. Management of the
distal anorectal mucosa is still debated.

Parks and Nichols from St Mark’s suggested removing the all
anorectal mucosa to the dentate line and performing a hand-sewn
(HS) anastomosis.10 The benefit of this approach is that it may
remove all risk mucosa. However, we would caution that an
incomplete mucosectomy can result in islands of at risk mucosa,
and several cases of anal transitional zone cancer following
mucosectomy have been described.19 The alternative is to retain
the distal anal segment and staple the ileal pouch to the top of
the anal canal. The advantages of this technique are that it is
quicker to perform, easier to survey and involves less manipula-
tion of the anal sphincter complex with the potential for
improved function.

A single institution series assessed 119 patients who under-
went IPAA: 77 had a stapled anastomosis while 42 underwent
HS anastomosis. Worse day and night time seepage, inconti-
nence rates and increased pad usage were observed in the
mucosectomy group when compared with the stapled
approach.20 However, reduced neoplasia risk was observed in
the mucosectomy group (28% versus 14%). Importantly, the
same group reported on adenocarcinomas arising following
both HS and stapled anastomosis. Neither approach was free
from risk.21 Data from St Mark’s registry support the
decreased risk of distal adenomas in patients with a mucosect-
omy.22 One hundred and forty patients underwent IPAA.
Twenty-seven percent of the mucosectomy group developed
adenomas when compared with 54% in the stapled group.
Importantly, no high-risk adenomas were reported in this
study. A more recent Norwegian study compared patients with
FAP who underwent IPAA with/without mucosectomy and
also found an increased rate of adenoma at the anastomotic site
when a mucosectomy was not performed.23

Lovegrove et al. performed a meta-analysis comparing muco-
sectomy with stapled anastomosis following RPC. Twenty-one
studies with 4000 patients were included in the analysis. Worse
nocturnal continence in the mucosectomy group was found
when compared with the stapled group. No difference in post-
operative complications, the number of daily bowel motions
and requirement for anti-motility drugs were observed. The
study is limited in that it did not differentiate between ulcera-
tive colitis and FAP patients when comparing the two
approaches.24

The authors’ practice is to perform a stapled ileoanal pouch anal
anastomosis, unless there is obvious polyposis or dysplasia that
extends down towards the dentate line. When performing a stapled
IPAA it is wise to minimize the length of the retained columnar epi-
thelium, the ‘columnar cuff’ to approximately 1 cm. This allows
for easy removal of the columnar cuff if carpeting with polyps sub-
sequently occurs.

Should FAP patients with known
desmoid disease have a
proctocolectomy rather than total
colectomy and ileorectal anastomosis?

Desmoid tumours (DT) present a significant challenge to patients
with FAP. They cause morbidity arising from local compression
and can lead to sequelae including bowel obstruction, perforation,
ureteric compression with resultant renal failure and major vascu-
lar issues. While desmoid disease can arise de novo (3% incident
rate at primary surgery),25 the majority of intra-abdominal and
abdominal wall lesions occur following index colectomy (up to
80%).26–28

Patients with a high risk of DT can be identified by a positive
family history of DT as well as a suggestive genotype.28–31 Some
studies have shown female gender to be an independent risk factor
for development of DT in FAP.28,32,33 Elayi et al. have described a
scoring system to help identify such high-risk patients.34 For
patients that are prone to develop desmoids, it may be prudent to
delay surgery.33

There is significant controversy as to which surgical strategy
is more likely to predispose to desmoid tumour. It has been sug-
gested that ileal pouch reconstruction may result in more des-
moid tumour by placing tension on the ileal mesentry.35 This
theory is supported by location of DT in the ileal mesentery. A
study by Vitellaro et al. demonstrated an increased risk of des-
moid tumour in IPAA compared with IRA with a hazard ratio of
1.67.36 However, numerous other studies have shown no differ-
ence in rate of DT between patients who have undergone an IRA
or IPAA.28,37–40

Burgess et al. specifically investigated whether DT cause more
morbidity if they occur following in IPAA when compared to an
IRA, finding that there was no difference in complications between
the two groups. This finding suggests that presence or risk of des-
moid tumour should not preclude IPAA.

Previous authors have stated that a proctectomy should be per-
formed to prevent a scenario where a desmoid occurs after an
IRA and blocks access to the rectum, preventing its later removal
should this be necessary.3 Guidelines suggest that the presence of
intra-abdominal DT should prompt the surgeon to offer proctoco-
lectomy and IPAA to alleviate concerns that a proctectomy
and/or IPAA may not be able to be safely performed in the
future.3,41 The Cleveland Clinic experience suggests that this fear
is unfounded. Between 1950 and 2008, 67 patients underwent a
proctectomy and IPAA after prior IRA for FAP. Twenty-six had
intra-abdominal DT. In no case did the desmoid disease affect
the ability to perform a proctectomy, although in 13 cases the
desmoid disease changed the surgical approach. In eight patients,
desmoid disease precluded IPAA and five of these patients under-
went EI instead. Two patients underwent pouch-low rectal anas-
tomosis, while in one case there was no proctectomy performed
as the mesenteric desmoid was excised and a new IRA
performed.42

The authors believe that concern about a high desmoid tumour
risk is a valid reason to perform an IRA and should not be an inde-
pendent indication for a prophylactic proctectomy.

© 2017 Royal Australasian College of Surgeons
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Does laparoscopic colectomy increase
the risk of desmoid disease?

Prophylactic surgery for FAP is increasingly done though a mini-
mally invasive approach.43 A single institution experience pub-
lished by Vitellaro et al. reviewed the outcomes of 602 patients
undergoing open prophylactic colectomy, and 60 patients who
underwent laparoscopic prophylactic colectomy. They demon-
strated a marked reduction in desmoid tumour in laparoscopic
group, estimating a rate of DT of 13% at 5 years following open
compared with 5% in the laparoscopic colectomy group.36 Note-
worthy in this study is that the majority (57/73) of laparoscopic
cases were to perform IRA, meaning that caution should be used
in translating findings to the laparoscopic IPAA cohort of
patients.

The Cleveland Clinic’s data suggest that laparoscopic IRA is the
least likely of all prophylactic procedures to result in desmoid tumour
formation. Desmoid tumour occurred in 3.8% of patients who had
undergone laparoscopic IRA versus 15.8% in the open IRA group,
and desmoids occurred in 46.2% of patients who underwent laparo-
scopic IPAA versus 46.3% when open IPAA was performed. This
suggests that laparoscopic colonic surgery reduces the risk of des-
moid tumour, whilst laparoscopic rectal dissection and ileal pouch
formation confers the greatest risk of desmoid tumour.35

Laparoscopic IPAA has been shown to be safe when compared
with open surgery.44 Larson et al. presented a case-matched series of
300 patients with 100 laparoscopic cases demonstrating earlier return
of bowel function, reduced requirements for narcotics and equivalent
complication rates.45 The same author, using a validated survey tool
to address functional outcomes including sexual dysfunction, cosm-
esis and quality of life, found comparable outcomes in both groups.46

However, there were few FAP cases in that study and the wider
applicability of laparoscopy to FAP patients remains to be tested. A
systematic review of laparoscopic compared to open IPAA including
patients with FAP or ulcerative colitis revealed no difference in mor-
tality or complications between the groups and reoperation and read-
mission rates were similar, although operative times were
significantly longer with laparoscopy.47 As expected, cosmesis scores
were considerably higher in the laparoscopic studies. Early case
series have demonstrated that single incision laparoscopic IPAA can
be performed safely by well-trained laparoscopic surgeons.48

Despite knowledge that laparoscopic colectomy and IRA is safe,
cost effective and cosmetically appealing, there are limited outcome
data, specifically for patients with FAP. An initial series of 16 FAP
patients by Milsom et al. demonstrated good short-term outcomes
with laparoscopic colectomy,49 and this has been substantiated by a
recent comparative series from St Mark’s Hospital, where fewer
complications were demonstrated in the laparoscopic group.50

In summary, prophylactic laparoscopic colectomy is safe when
compared with open surgery and offers advantages of improved
cosmesis and shorter return to bowel function. Laparoscopic rectal
dissection and IPAA confers the highest risk of desmoid tumour
and thus should be avoided. The authors practice is to perform lapa-
roscopic TAC and IRA in cases of rectal preservation, and laparo-
scopic colectomy with open proctectomy and IPAA in cases when
proctocolectomy is desired.

Discussion

Identification and management of patients with FAP can be chal-
lenging for clinicians. A series of management issues revolving
around colorectal surgery have evolved and have been discussed
here in the light of available evidence. Surgical strategy in FAP
continues to evolve with more emphasis on maintaining quality of
life. This requires thoughtful consideration of all factors impacting
on each individual patient: their genotype, their family history, their
extra-colonic manifestations, their comorbidities, their age and gen-
der, and the stages they are at in their physical, social, academic
and mental development. It is not just about a blanket approach of
TPC for everyone. We hope that our review helps guide decision-
making by clarifying these management issues.
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