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Familial adenomatous polyposis (FAP) syndromes make up fewer than 1% of patients
diagnosed with colorectal cancer each year. Patients with familial polyposis syndromes
including FAP, attenuated FAP, and MYH-associated polyposis (MAP), are an important
group often cared for by colorectal surgeons. Registry and screening programs have
been shown to improve survival in patients with adenomatous polyposis, as it allows
patients to undergo surgical intervention prior to the development of colorectal cancer.
There are several surgical options for the treatment of colorectal polyps in patients with
adenomatous polyposis, so it is important to choose the appropriate procedure for each
patient after discussing the risk of cancer in the rectal remnant, as well as bowel and
sexual function in a predominantly young patient group. Regardless of procedure
choice, long-term follow-up is important with yearly endoscopic evaluation of the pouch
or remnant rectum, as well as appropriate screening for extracolonic malignancy.
Adenomatous polyposis patients require an intense care regimen, but can have a normal
lifespan with good quality when cared for appropriately.

Family history is an important risk factor in the development
of colorectal cancer (CRC); however, hereditary adenomatous
polyposis syndromes make up a relatively small proportion of
CRCs diagnosed annually (<1%). The best estimates of familial
adenomatous polyposis (FAP) prevalence come from national
health data with a prevalence of around 40 cases per million
people’ and an incidence of approximately 1 in 8,000 to
18,000 births.>~* The gene responsible for FAP, as discussed in
the first article in this issue, is the adenomatous polyposis coli
(APC) gene in the majority of cases.”~” The APC gene is a tumor
suppressor gene in the 5q21 chromosomal region impacting
the wnt signaling pathway involved in cellular growth. Ge-
netic defects associated with FAP are inherited in an autoso-
mal dominant fashion. As studies of family registers
developed, groups of families with less than 100 polyps
were noted and subsequently termed attenuated FAP
(AFAP). These patients were found to have defects in the
APC gene at the 5 and 3’ ends.® This condition is rarer than
FAP, but the true prevalence of AFAP is not well established. In
a study of the Danish polyposis registry, 8% of patients
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qualified as AFAP (<100 polyps).2 In 20 to 30% of patients
who have a clinical diagnosis of FAP or AFAP without a
mutation in the APC gene, a mutation in the MUTYH gene
has been found. These patients have been given the diagnosis
of MUTYH-associated polyposis (MAP). %' The MUTYH gene
is involved in base-excision repair and may play some role in
B-catenin signaling, a member of the wnt signaling cascade,
which may explain the overlap with FAP. Clinically evident
MAP requires a biallelic defect and therefore demonstrates an
autosomal recessive pattern of inheritance. The genetic basis
of these diseases will be further discussed elsewhere in this
issue. In this article, we will discuss the diagnosis and
treatment of hereditary polyposis syndromes.

Diagnosis

The diagnosis of a hereditary adenomatous polyposis
syndrome is primarily clinical and made on endoscopy or
via screening. Classical FAP is diagnosed on the basis of more
than 100 adenomatous polyps in the colon seen during
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endoscopic evaluation. On pathologic examination, grossly
there is a “carpeting” effect of polyposis with the expected
microscopic appearance of adenomas. It is important
to remember that despite robust screening and registry,
approximately 20% of patients present without a family
history of CRC'" and 20% of patients with FAP will not be
found to have an APC gene mutation. In studies of large polyp
registries, typically 40 to 50% of patients in the registry were
diagnosed based on symptomatic presentation with hema-
tochezia or bowel habit changes.*#2-14 patients who pres-
ent with symptoms are typically diagnosed in their late 30s or
early 40s and are significantly more likely to have CRC than
those patients who are identified during screening based on a
family history or other risk factors for FAP who are typically
diagnosed in the range of 18 to 25 years old.*'%~'° Attenuated
FAP patients generally present at a later age but with similar
symptoms, and an average number of 25 to 30 polyps,
predominantly occurring in the proximal colon.®'® Often,
patients with more than 10 adenomatous polyps (certainly
those with >20) throughout their lifetime are considered to
have attenuated polyposis. MAP may present with either an
attenuated (<100 polyps) or classic polyposis syndrome and
should be considered in any kindred with an autosomal
recessive inheritance pattern and/or is negative for an APC
gene mutation.®'°

Screening

Screening in adenomatous polyposis kindreds has dramatically
changed the incidence of CRC in these patients. The first familial
polyposis registry was established at St. Mark’s Hospital in the
United Kingdom in 1925 by Dr. Mummery—Lockhart.17 This was
established long before the genes associated with FAP had been
identified. Today, many countries have established polyposis
registries and implemented screening programs for identified
kindreds. Screening has led to a dramatic decrease in the
incidence of CRC in patients with early-diagnosed hereditary
polyposis syndromes. This is largely related to early surgical
intervention in at-risk individuals as patients with conventional
polyposis have a near 100% lifetime penetrance of CRC, typically
by the fifth decade of life. This risk is lower in patients with aFAP.
In the United Kingdom, a decrease in the incidence of CRC from
43.5 to 3.8% with a decrease in mortality from 56 to 5.9% was
shown with the implementation of a screening and registry
program in patients with polyposis."> Groups from North
America, Denmark, Sweden, and Japan have all presented similar
results highlighting the importance of the development of
registry programs.*" 21318 A recent systematic review regarding
the implementation of screening and registry programs, includ-
ing more than 8,000 patients in 33 published studies, all 33
showed a significant mortality benefit and decrease in the risk of
CRC development.'?

Screening recommendations for patients with adenoma-
tous polyposis syndromes have been addressed by several
groups. The American College of Gastroenterology (ACG)
recommends that patients with a known family history of
polyposis begin screening via flexible sigmoidoscopy at the
onset of puberty.?? The rationale for this recommendation is
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that the average onset of polyp formation is in the late teenage
years with the development of CRC before the age of 15 being
exceedingly rare.”’ The American Society of Gastrointestinal
Endoscopists published similar recommendations,?? as did a
31-member expert panel from multiple European nations.?3
Within these guidelines, there is the understanding that
patients who are symptomatic should be evaluated at the
time of onset of symptoms if earlier than the initial screening
age. Polyps noted on sigmoidoscopy should prompt full
colonoscopic evaluation. Patients who present at a later age
for screening should also undergo full colonoscopy. At the
time of colonoscopy, all polyps should be counted and
biopsies obtained, in addition to removal of all larger polyps
(>5 mm), if possible. The ACG additionally recommends that
patients in whom surgery is delayed more than 1 year after
first polyp diagnosis should have yearly colonoscopic exams
until surgical intervention is planned. The interval and length
of continued surveillance is a matter of some debate. Patients
in a kindred without a known genetic mutation are recom-
mended to undergo yearly or biyearly screening for life as the
incidence of CRC in these patients reaches nearly 100% by the
age of 40 to 50 years. Surgical intervention is recommended
in patients who are diagnosed with polyps given the high risk
for the development of CRC.

Screening in patients with aFAP can begin at a later age, as
the onset of polyp development and CRC occurs later in this
group. Based on data from European polyposis registries, the
aFAP study group recommended initiating screening in the
late teens or early 20s, as the mean onset of CRC was in their
50s with only two cases reported occurring in patients
younger than 30 years.16 In aFAP patients, however, full
colonoscopic evaluation is recommended, as there is a high
prevalence of right-sided polyps and proximal colon
cancers.®'® It is reasonable to manage patients with aFAP
with yearly or biyearly colonoscopy as long as polyps can be
managed endoscopically?; however, if patients develop
advanced polyps (>1 cm, villous architecture, high-grade
dysplasia, etc.), it is recommended that patients undergo
surgical intervention, as cohort studies have indicated a
risk for the development of CRC of 69% by age 80.2

The risk of cancer development in patients with MAP is
approximately 30 times that of the normal population, with a
risk of 20% by age 60 and a mean age of cancer diagnosis in the
late 40s to 50s based on large population-based studies.?*2>
The phenotype of MAP is somewhat variable based on the
mutation, and there are reports of patients who have devel-
oped CRC without evidence of polyposis.?> Based on these
results, the recommendation for screening in these patients is
similar to that in patients with aFAP.2® As more is learned
about MAP, the more likely screening will be tailored to an
individual’s specific genotype.>*%°

Genetic Testing

Genetic testing and referral to genetic counselor is recom-
mended in any patient presenting with a clinical syndrome
consistent with FAP, aFAP, or MAP, and will be discussed in
greater detail in this issue. If a mutation is discovered, the
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patient’s family should be tested for that mutation accordingly.
Genetic screening in patients born into a hereditary adenoma-
tous polyposis syndrome kindred is recommended to begin
around puberty, prior to the initiation of endoscopic screening.
Patients without the genetic mutation in a family with a
known mutation can forgo endoscopic screening. Testing prior
to this time point is unlikely to alter therapy.?® It is important
to remember that 20% of patients with FAP and less than 50% of
patients with aFAP will not have an identifiable mutation in the
APC gene.%7:16

Based on historical data, the phenotypic penetrance of FAP is
100% in affected individuals with the incidence of CRC of nearly
100% by the age of 50 years.? The likelihood of the development
of CRC is lower in patients with aFAP. Based on European
population-based registries, the incidence of CRC is 69% at the
age of 80 years®; however, other studies have reported a lower
risk in aFAP kindreds.'® The incidence of CRC in patients with
MAP may be even lower than that of aFAP. A recent study from
the group in the United Kingdom estimated the penetrance of
CRC to be 43% in patients with a biallelic MUTYH mutation at age
60 years.?* There was no increased risk of CRC in patients with
monoallelic MUTYH mutations (i.e., carriers) in MAP families.?* It
is important to understand the risk of CRC development when
discussing surgical options in patients with the different adeno-
matous polyposis syndromes.

Surgical Intervention

The cornerstone of therapy for patients with FAP is surgical
extirpation of the colon given that the development of CRC is
nearly 100% by age 50.>2" The timing of surgery, however, is
not well defined. It is generally recommended that patients
undergo prophylactic surgery once polyps are first diagnosed
and generally by age 20 or 25.292223 patients who are symp-
tomatic and have severe polyposis, dysplasia, and/or cancer
should undergo colectomy or proctocolectomy at that time. In
those patients who are asymptomatic, have a low polyp
burden, and are reliable for close endoscopic follow-up, pro-
phylactic colectomy can be scheduled around some life events
as long as patients understand the risks of this strategy.?0-22-23
As mentioned earlier, patients with aFAP and MAP may be
approached with an aggressive screening and polypectomy
regimen. However, once the polyp burden is too great for
endoscopic management or dysplasia and/or cancer is diag-
nosed in these patients, surgical options are similar to those
offered to patients with FAP.

Options for surgical intervention include both nonrestorative
and restorative procedures, as well as rectal sparing and non-
rectal sparing procedures. Patients with a high number of rectal
polyps and/or rectal polyps with dysplasia or cancer should be
counseled against a rectal sparing operation. Nonrestorative
options include total proctocolectomy (TPC) or total abdominal
colectomy (TAC) with end ileostomy. In some situations, patients
may desire or need a nonrestorative procedure (e.g., familial
experience and incontinence). Restorative options include TPC
with ileal pouch anal anastomosis (IPAA) or TAC with ileorectal
anastomosis (IRA). IPAA and IRA are by far the most common
operations for patients with adenomatous polyposis undergoing
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surgery. It is important to tailor therapy to the appropriate
clinical situation and have an open discussion about the risks and
benefits with patients prior to embarking on a complex path of
surgical therapy.

IPAA versus IRA

Restorative proctocolectomy (TPC with IPAA) is currently the
most common operation performed for polyposis. Prior to the
advent of IPAA in the 1980s, TAC with IRA was the most
common procedure performed in patients with polyposis.
Unfortunately, there was a high rate of cancer in the remnant
rectum and patients often needed completion proctectomy.26
In a recent, large meta-analysis of studies comparing IPAA
and IRA including 535 patients who underwent IPAA and 455
patients who underwent IRA for FAP with a median follow-up
of at least 36 months, 30day postoperative outcomes includ-
ing wound infection, bowel obstruction, hemorrhage, sepsis,
and leak were all the same.?” There was an increased rate of
30-day reoperation in patients undergoing IPAA (11.6 vs.
23.4%). The reason for this was not clearly evident in the
data, but perhaps relates to a difference in the severity of
complications, or the numbers in the study were too small to
detect these differences. On long-term follow-up, however,
patients undergoing IRA were much more likely to undergo
repeat operative intervention on the rectum or anastomosis
(27.7 vs.3.1%), including secondary IPAA or proctectomy with
end ileostomy. While IPAA appears to be an oncologically
superior operation, functional outcomes are generally not as
good as IRA. Patients undergoing IPAA had an average of 3.8 to
8 bowel movements per day, 44% of patients experienced
night-time defecation, 15% wore a pad for 5 of 24 hours in the
day, and 50.5% experienced incontinence during a 24-hour
period. These results were all significantly worse than IRA,
with IRA patients having two to six bowel movements per
day, 8.2% of patients experiencing night-time defecation, 5%
wearing a pad, and 29.9% experiencing incontinence. Patients
undergoing IPAA did have lower rates of fecal urgency (14.2%)
than patients undergoing IRA (39.1%). There were two studies
included in this meta-analysis which looked specifically at
social restrictions, which found a significantly higher rate of
social restriction in patients undergoing the IPAA procedure.
In spite of this, there was no difference in sexual function or
need for dietary restriction for either procedure. In a study
from the group at the Cleveland Clinic, patients who had
underwent IPAA for FAP had high overall quality of life (QOL)
scores (median: 9 out of 10) on the Cleveland Global Quality of
Life Scale at up to 10 years postprocedure.28 Another study
looking at sexual dysfunction in patients undergoing IPAA,
IRA or TPC, and ileostomy for the management of FAP in the
Netherlands showed no difference between groups.?®

IPAA: Mucosectomy versus Double-Stapled
Anastomosis

Following TPC, IPAA may be performed by two different
methods. The most common method of pouch construction
is the “J-pouch,” and is constructed in the same manner
whether doing a hand-sewn or stapled anastomosis
(=Fig. 1). Historically, IPAA was performed using the
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Fig. 1 (A, B) Typical J-pouch configuration of the ileal pouch anal
anastomosis (IPAA). The J-pouch is formed using the distal 30-40 cm of
the terminal ileum and a common enterotomy is created using a GIA
stapler. (Adapted with permission from Beck DE, Roberts PL, Saclarides
T, Senagore AJ, Stamos M|, Wexner SD, eds. ASCRS Textbook, 2nd ed.
New York, NY: Springer; 2011:487.)

technique of rectal mucosectomy and hand-sewn ileoanal
anastomosis (~Fig. 2). The alternative technique is to perform
adouble-stapled anastomosis (=Fig. 3). In both procedures, it
is the authors’ practice to protect the anastomosis with a
diverting loop ileostomy. In a meta-analysis comparing hand-
sewn with stapled anastomosis, the rate of anal transition
zone (ATZ) dysplasia increased from 7.8 to 18%, with the only
occurrence of rectal cancer in a patient with a stapled pouch
anastomosis.>? One study included in this analysis had rates
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of ATZ adenomas of 14 and 28% in the hand-sewn and stapled
groups, respectively. However, all of these ATZ adenomas
were able to be managed with transanal or endoscopic
excision and only one patient underwent pouch excision
for rectal cancer.>’ While mucosectomy provides the most
oncologically complete operation, this is done at some cost.
Patients with a double-stapled anastomosis are less likely to
experience complications and usually have improved func-
tional outcomes including decreased rates of incontinence,
seepage, and pad usage as compared with the hand-sewn
technique.>’ Mucosectomy should be considered in patients
with a low rectal cancer (who do not require an abdomino-
perineal resection), high-grade dysplasia at the ATZ, or heavy
ATZ polyp burden such that a clear stapled margin may not
be achieved.

TPC with End lleostomy versus IPAA

While many patients undergoing a TPC for adenomatous
polyposis desire restoration of continuity with an IPAA, not
all patients will be candidates for sphincter sparing proce-
dures, and some patients may be more comfortable with an
ostomy. The two most important considerations are functional
QOL and adequacy of oncologic operation. Patients with poor
sphincter function prior to TPC (or TAC due to continued rectal
mucus production and leakage) are unlikely to be as satisfied
with their outcome with a restorative procedure. Additionally,
patients who have a low rectal cancer or dysplasia, where an
inadequate distal margin can be achieved, should not be
considered for a sphincter preserving procedure. The compar-
ison between the two main modes of operative therapy for
patients with adenomatous polyposis undergoing surgery has
not been directly assessed. In patients with ulcerative colitis,
QOL was similar between patients treated with TPC and either
ileostomy or IPAA. Patients with TPC and ileostomy did have a
lower overall body image and were less likely to participate in
sports, but they were equally satisfied with their choice when
compared with patients who underwent IPAA.3? Men were

T

Fig.2 Technique used for hand-sewn ileal pouch anal anastomosis (IPAA). After mucosectomy is performed, the |-pouch is delivered in the pelvis
and the enterotomy which is used to create the common channel is affixed to the anal canal starting with four quadrants (A) and sutures can then
be run (B) or interrupted to affix the pouch fully to the anal canal (C). (Adapted with permission from Beck DE, Roberts PL, Saclarides T|, Senagore
AJ, Stamos MJ, Wexner SD, eds. ASCRS Textbook, 2nd ed. New York, NY: Springer; 2011: 488.)
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Fig. 3 Double-stapled ileal pouch anal anastomosis (IPAA) technique. The rectum is transected immediately proximal to the anal canal leaving as
little remnant rectum as possible using a stapler (A). The end-to-end anastomosis (EEA) stapler is introduced via the anal canal (B) and the anvil is
sutured in the pouch enterotomy using a purse-string technique (C). The stapler and anvil are connected, tightened, and the stapler is fired

creating the circular anal anastomosis (D).

less affected by body image than women. A recent survey of
patients with FAP from the Netherlands studied infertility in
female patients undergoing TPC with ileostomy, TAC with IRA,
or TPC with IPAA and found no differences in fecundity related
to procedure, but the risk for decreased fertility was much
higher in women who underwent surgery at a younger age.29
This is in conflict with an earlier study from Denmark, Sweden,
and Finland which stated that patients undergoing TAC with
IRA had significantly fewer issues with becoming pregnant
than patients undergoing TPC with or without IPAA.33

Laparoscopic versus Open Approaches

The choice of approach in adenomatous polyposis patients
has been studied by numerous groups, but no specific
approach has been proven to be superior. The Cochrane group
performed a review in 2009 of all available data at that time
and found that patients undergoing laparoscopic procedures
had an early improvement in cosmetic scores, but there was
no difference in terms of postoperative recovery, 30-day
mortality, or complications.3* This is in accordance with a
later case-matched study comparing open and laparoscopic
IPAA which showed no difference in long-term pouch com-
plications, incisional hernia, or admission for small bowel
obstruction after a median follow-up of longer than 8 years.>”
Additionally, outcomes for the hand-assisted and conven-
tional laparoscopic approaches are the same, with decreased
operative times in patients undergoing hand-assisted oper-
ations and a trend toward decreased conversion rate.>® The
laparoscopic approach to TPC in patients with adenomatous
polyposis is safe and feasible but has not been shown to be

superior to the open technique. As technology continues to
advance, including the application of robotic technology, it is
important that we continually reassess the usefulness and
utility of these new techniques.

The choice of surgical intervention in patients with ade-
nomatous polyposis syndromes is quite complicated
(=Table 1). It is important to have an earnest informed
consent discussion with patients about the pros and cons of
each approach, potential lifestyle changes, need for further
screening and surveillance, and the future possibility of
cancer prior to embarking on any course of operative therapy.
Patients with aFAP or MAP and rectal sparing can likely
undergo IRA with continued rectal surveillance with a low
risk of the development of rectal cancer. Patients with classic
FAP are significantly more likely to develop a rectal cancer and
therefore should be counseled based on balancing the risk of
cancer in the retained rectum and long-term lifestyle changes
including future desire of fertility. Patients with a large
burden of rectal polyps (>10-20 polyps) or with rectal
dysplasia or cancer are not candidates for a rectal sparing
operation. Rectal sparing might also be best avoided in those
patients with a strong family history of rectal cancer or with
genotypes that are more “aggressive” in terms of their extent
of polyposis. As more is learned about the genetic aspects of
these diseases, we may be better able to predict which
patients are more likely to develop pouch adenomas or cancer
in the remnant rectum based on genetic mutation. These data
combined with family history should also be used when
deciding which patients should be considered as candidates
for IRA.37-39
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Table 1 Comparison of benefits and risks of total abdominal colectomy with ileorectal anastomosis versus total proctocolectomy

with ileal pouch anal anastomosis

Procedure
pouch anal anastomosis

Total proctocolectomy with ileal

Total abdominal colectomy with
ileorectal anastomosis

Patient selection

* High-risk genotype
e > 3 cm rectal adenoma

* Patients with >20 rectal polyps
Patients with >1,000 colon polyps

* Patients with <20 rectal polyps
* Attenuated FAP
¢ MUTYH-polyposis

sexual function/satisfaction

Bowel function * Decreased fecal urgency ¢ Reduced night-time defecation
¢ Fewer bowel movements
* Less fecal incontinence
* Lower risk of social restriction
Sexual function/fertility * No difference between techniques in * No difference between techniques in sexual

» May have higher risk of infertility in women

function/satisfaction
¢ May have less infertility in women

Operative outcome

Increased postoperative morbidity

¢ ~30% long-term risk of proctectomy

Risk of rectal cancer

< 2% risk of rectal cancer with surveillance

* < 5% in appropriately selected patients
with surveillance

Desmoid formation * No difference between techniques

* No difference between techniques

Abbreviation: FAP, familial adenomatous polyposis.
Surveillance

The risk of cancer and adenoma development after IPAA or IRA is
not completely understood. Much of the long-term data sur-
rounding this issue come from a time prior to the advent of
IPAA.38 The risk of rectal cancer and polyposis in the retained
rectum of patients in a well-selected patient group remains low
but is not zero.2%*® The current recommendation is that patients
who have undergone an IRA procedure continue with yearly
surveillance proctoscopy that may be lengthened out to 2 years if
the patient goes for multiple years of screening without the
development of polyps.3® Development of ATZ adenomas has
been reported as high as 76% in patients undergoing stapled
IPAA after 14 years, but with appropriate screening, the risk of
cancer is less than 2%.4'~%* There is no set guideline regarding
IPAA surveillance, but it is the authors’ practice to perform
annual pouchoscopy in patients after IPAA for adenomatous
polyposis syndromes.

Extracolonic Malignancy

Patients with mutations in the APC gene are at risk for the
development of extracolonic malignancies as well as CRC

Table 2 Rates of extracolonic malignancy in patients with
familial adenomatous polyposis

(=Table 2). The most important of these are malignancies
of the proximal small bowel and stomach. The lifetime risk of
duodenal cancer is approximately 3 to 5%, and cancer of the
duodenum is one of the leading causes of death in patients
who have undergone prophylactic colectomy.20 The ACG
currently recommends initiation of screening via upper
endoscopy with side-viewing endoscope at age 25 to 30 years
with the frequency of screening based on the Spigelman
classification which classifies the risk of duodenal cancer
based on the number and size of polyps, histology, and
evidence of dysplasia (~Tables 3 and 4).2%> The risk of
duodenal cancer is felt to be similar in patients with FAP,
aFAP, and MAP, so the recommendations regarding screening
are the same for each group.

Gastric fundic gland polyps are also commonly encoun-
tered in patients with adenomatous polyposis syndromes.2°
Pathologically, these polyps are considered hamartomas.
Endoscopically, they appear similar to gastric mucosa and
are sessile in nature. As with other hamartomatous polyps,
there is a very low risk for the development of cancer, but
biopsy is recommended as malignant transformation has
been reported, as well as to rule out adenomatous polyps
because approximately 10% of patients with polyposis will
develop gastric adenomatous polyps.2°

The other commonly encountered type of cancer affecting
patients with adenomatous polyposis is papillary thyroid

e e i 6 premE cancer. In some reports, the incidence of papillary thyroid
) Table 3 Spigelman classification of duodenal polyps and risk of

Papillary thyroid cancer 7-12 duodenal cancer?®

Duodenal cancer 3-5

Brain tumors (medulloblastoma, 1-2 Bolyps U [P ZIROE B el

astrocytoma, ependymoma) Number <4 5-20 >20

Hepatoblastoma 1-2 Size 0-4 mm 5-10 mm >10 mm

Gastric cancer <1 Histology Tubular Tubulovillous Villous

Pancreatic and biliary malignancy <1 Dysplasia Mild Moderate Severe
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Table 4 Spigelman stage and screening recommendations
from the ACG and NCCN?°

Stage Points Screening/surveillance

0 0 Every 4 y

| <4 Every 2-3y

Il 5-6 Every 1-3 y

1 7-8 Every 6-12 mo

\% 9-12 Expert surveillance every 3-6 mo
and surgical consultation

Abbreviations: ACG, American College of Gastroenterology; NCCN,
National Comprehensive Cancer Network.

cancer is 7% with more than 70% of FAP patients having
nodular thyroid disease.*®4” Owing to a high incidence of
thyroid disease, patients with FAP are recommended to
undergo yearly screening ultrasound by the ACG.?°

Extraintestinal Manifestations

Desmoid tumors are one of the leading causes of death in
patients with FAP who are part of a familial registry, and

Mitchem, Hall

desmoids are reported to affect up to 30% of patients with FAP
(~Fig.4A, B).3**8 Desmoid tumors are formed by thick sheets
of fibrous tissue. Histologically, they are benign, but they can
behave quite aggressively and can be a significant source of
morbidity and mortality (e.g., bowel obstructions and fistulas).
The true prevalence of desmoids tumors in patients with FAP is
unknown as there is no screening process for asymptomatic
desmoid tumors. Patients with mutations anywhere in the APC
gene are susceptible to desmoid growth, but patients with a
mutation 3’ of codon 1400 have a much higher risk3%#° In
addition to the location of the mutation, family history is
associated with an increased risk of desmoid develop-
ment.>%*® Previous surgery increases the risk of intra-abdom-
inal desmoid, but it is unclear if surgery increases the overall
risk of desmoid growth, as these studies have a high risk of
selection bias.3>*® The natural history of desmoid growth is
one of periodic growth, recession, and in 10% of patients,
resolution.’®>! Patients who develop abdominal wall des-
moids should be considered for resection if abdominal wall
integrity is not compromised. Surgical treatment of intra-
abdominal desmoid tumors, however, is challenging with a
high risk of recurrence. It is often difficult to resect these
tumors as they commonly involve the base of the mesentery,
and therefore nonoperative therapy, including observation or

Fig.4 Example of computed tomographicimages (A) and surgical resection (B) of a patient with a large desmoid causing obstruction with fistula

to the small bowel.
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systemic therapy, should be considered.’? Several different
therapeutic modalities have been employed including nonste-
roidal anti-inflammatory agents (e.g., sulindac), selective es-
trogen inhibitors, chemotherapy, and/or targeted biologic
therapy with varying results.>> Most recently, imatinib has
been shown to positively impact progression-free survival in
patients with advanced desmoids, although this group of
patients was not exclusively FAP patients.>* In the care of
patients with advanced or advancing desmoid tumors, it is
important to involve an oncologist well versed in the treat-
ment of these patients to maximize long-term outcomes.

Mutations in the APC gene are associated with several
other extraintestinal manifestations, some of which are in-
cluded as a part of named syndromes including Turcot and
Gardner syndromes (the latter more a term of historical note).
It is important to recognize that these presentations are
simply different phenotypic presentations of various FAP
mutations and do not represent a different disease. The
most common nonmalignant lesions include congenital hy-
pertrophy of the retinal pigment epithelium (60%), desmoids
as mentioned earlier (20-30%), osteomas (~20%), and dental
abnormalities (17%).>> Many patients with FAP may also have
cutaneous lesions such as lipomas, epidermoid cysts, and
fibromas. It is important to remember these other signs, as
they may lead to an obvious diagnosis in young patients
presenting with adenomatous polyps or without known
polyps but with skin, ophthalmologic, or skeletal/dental
findings concerning for FAP. Patients with aFAP may also
express these extraintestinal manifestations, but the pene-
trance in patients with MAP is unknown.

Conclusion

Patients with adenomatous polyposis syndromes present a
challenging patient group who manifest phenotypically with
10 to more than 100 adenomatous polyps in the colon and
rectum. The importance of screening and registry programs
cannot be overstated, as early surgical intervention prevents the
development of CRC and improves survival in these patients. As
more is learned about the genetic basis of adenomatous poly-
posis, individualized/personalized therapy based on the geno-
type may improve survival and QOL in these patients.
Practitioners caring for polyposis patients should be fully aware
of the implications and consequences of the screening modali-
ties and operative options to treat the various phenotypes of
these conditions, including TAC with IRA and TPC with or
without IPAA. Finally, the extraintestinal manifestations of the
various adenomatous polyposes can facilitate their diagnosis as
well as impact patient care, and thus require obligatory under-
standing of these conditions for those surgeons who care for
patients with adenomatous polyposis syndromes.
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