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Simple Summary: Familial adenomatous polyposis (FAP) is a hereditary disease caused by 
pathogenic germline variants in the adenomatous polyposis coli (APC) gene. Unless this is properly 
treated, then almost all patients with FAP later develop colorecta cancer. Since the risk varies by 
genotype, it is advisable to propose an individualized surgical procedure based on each patient's 
specific background. The surgical procedure should be selected based on the balance between 
preserving the bowel function and preventing the development of colorectal cancer. In cases 
undergoing total proctocolectomy, various measures are required to extend the mesentery when 
performing ileal pouch anal anastomosis. This review provides information on FAP, including the 
clinical features, appropriate timing of surgical treatment, selection of the surgical procedure (extent 
of resection), the surgical approach, oncologically appropriate and safe reconstruction methods, and 
disadvantages associated with surgery. 

Abstract Familial adenomatous polyposis (FAP) is a genetic disease caused by an APC mutation. It 
develops into multiple adenomatous polyps when patients are in their early 20s and eventually 
transforms into colorectal cancer at 100% penetrance unless treated. Therefore, prophylactic surgery 
is recommended as the only effective treatment option. However, individual approaches, such as 
total colectomy with ileorectal anastomosis, proctocolectomy with stapled ileal pouch-anal 
anastomosis (IPAA), proctocolectomy with mucosectomy and handsewn IPAA, and total 
proctocolectomy with end ileostomy, are required based on the balance between the risk of 
metachronous rectal cancer, postoperative complications, and a decreased anal function. We herein 
summarize the current evidence regarding the surgical treatment and postoperative surveillance for 
FAP. 

Keywords: familial adenomatous polyposis; surgical treatment; postoperative surveillance 
 

1. Overview 

Familial adenomatous polyposis (FAP) is a hereditary autosomal dominant disease caused by 
pathogenic germline variants of the adenomatous polyposis coli (APC) gene, a tumor suppressor 
gene located on the long arm of chromosome 5 (5q22.2), the main symptom of which is colorectal 
adenomatous polyposis [1]. As patients with FAP have an extremely high risk of developing 
colorectal cancer, appropriate therapeutic interventions for preventing colorectal cancer are 
necessary. Unless treated, approximately 50% of patients with FAP develop colorectal cancer in their 
40s, and almost all patients with FAP develop colorectal cancer by 60 years old [2]. In addition, 
surveillance and treatment considering extracolonic lesions associated with FAP are necessary 
because various associated neoplastic and non-neoplastic lesions can develop in the gastrointestinal 
tract and other organs [1]. Neoplastic lesions, such as desmoid tumors and duodenal cancer, can also 
cause death in patients with FAP [3], although most deaths in patients with FAP are due to colorectal 
cancer [3]. 
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2. Clinical Features 

FAP is sometimes classified into three categories based on adenoma density: severe FAP, sparse 
FAP, and attenuated FAP (AFAP) (Table 1) [1]. Severe FAP is a phenotype with more than 1000 
adenomas, in which normal colorectal mucosa cannot be endoscopically observed because of the 
presence of numerous adenomas. Sparse FAP is a phenotype with 100-1000 adenomas in which 
normal colorectal mucosa is visualized. AFAP is a phenotype with 10-100 adenomas in which 
germline variants are often detected. Severe and sparse FAP are collectively referred to as classical 
FAP. The density of adenomas is associated with the presence of germline variants in APC [1]. 
Classical FAP is characterized by hundreds to thousands of colorectal adenomatous polyps, with an 
onset at a mean age of 16 [7–36] years old. In classical FAP, 95% of patients will have polyps by 35 
years old, and colorectal cancer is inevitable without intervention, such as 
colectomy/proctocolectomy. AFAP is associated with fewer adenomas, an older age at the diagnosis, 
and a lower lifetime risk of colorectal cancer than classical FAP [4,5]. According to a Japanese 
multicenter study, the age at which half of colorectal cancers develop was 41 years old for patients 
with severe FAP, 48 years old for those with sparse FAP, and 59 years old for those with AFAP [6]. 

Table 1. Classification of familial adenomatous polyposis (FAP). 

 Classical FAP  
 severe FAP sparse FAP attenuated FAP 

The number of adenomas more than 1000 100-1000 10-100 

Endoscopic features 
A normal mucosa cannot 

be observed 
A normal mucosa is 

visualized 
 

The median age at which 
half of the cancers 

develop (years) 
41 48 59 

3. Surveillance from the Diagnosis of FAP to Surgery 

Recommendations for endoscopic surveillance for FAP are as follows: in patients with classical 
FAP, it is recommended to begin endoscopy at an interval of 1-2 years after reaching 10 years old [10] 
because colorectal cancer development is at a very low frequency before 10 years old; however, a 
European study found a 0.2% incidence of colorectal cancer in the early teenage years [8]. In patients 
with AFAP, it is recommended to begin endoscopy at an interval of 2-3 years in the late teenage years 
[1], as the age at which colorectal cancer develop is 10-15 years later than in patients with classical 
FAP, and colorectal cancer development is rare in patients under 30 years old [4,5]. 

4. Factors Determining the Timing of Surgery 

A staging system based on the endoscopic findings, such as the number and diameter of 
colorectal adenomas, has been proposed by the International Society for Gastrointestinal Hereditary 
Tumors (InSiGHT) [9]. This staging system, based on polyp burden, is useful for judging surgical 
indications. Furthermore, an increase in polyp burden indicates the need for surgical treatment [10]. 
In addition, the cumulative prevalence of colorectal cancer, APC gene mutation site [11,12], age at 
death or age at cancer onset, presence of desmoid tumors in members of the pedigree [13], social 
background such as education and employment [14], and fertility [15] are also important factors that 
determine the timing of surgical treatment. From the perspective of avoiding the development of 
colorectal cancer, most patients with FAP are recommended to undergo surgical treatment in their 
20s, but some patients with classical FAP may be recommended to undergo surgical treatment even 
in their teens [16,17]. It has been reported that if surgical treatment is not performed, the risk of 
developing stage ≥II colorectal cancer increases dramatically after 34 years old in patients with the 
classical FAP genotype and after 49 years old in patients with the AFAP genotype [12]. 
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5. Surgical Treatment 

5.1. Selection of Surgical Procedure 

The goal of surgery in patients with FAP is to prevent the development of colorectal cancer and 
maintain the quality of life. Although intensive endoscopic removal for downstaging of polyp burden 
in patients with mild-to-moderate FAP who request postponement of surgery or refuse to undergo 
surgery may prevent colorectal cancer without implementing colectomy/proctocolectomy [18,19], the 
most effective and reliable treatment to avoid death from colorectal cancer is prophylactic 
colectomy/proctocolectomy before the development of colorectal cancer.  

The surgical options for FAP are (i) total proctocolectomy with end ileostomy (TPC), (ii) total 
proctocolectomy with ileal pouch anal anastomosis (IPAA), and (iii) total colectomy with ileorectal 
anastomosis (IRA). IPAA includes hand-sewn IPAA with mucosectomy of the anal transition zone 
(AZT), and stapled IPAA. TPC, which requires permanent ileostomy, is performed in patients with 
an impaired sphincter function, lower rectal cancer, or cancer requiring radiation therapy and in 
those who wish to avoid the functional sequelae of a pouch. IRA is a relatively simple and 
straightforward procedure compared to IPAA, while IPAA is a more extensive surgery than IRA, 
with a higher possibility of disadvantages such as pelvic abscess, fistula, reoperation, fecal 
incontinence, and decreased fertility [15,20]. In contrast, patients who undergo IRA may develop 
polyps or cancer in the remaining rectum and subsequently require additional rectal resection [21]. 
Owing to advances in surgical techniques, the proportion of IPAA is increasing, and IPAA is 
currently the most commonly selected surgical procedure for FAP. However, no randomized trials 
have compared the impact of IPAA and IRA on the long-term prognosis. Ardoino et al. performed a 
retrospective analysis of 925 cases of FAP treated surgically using data from the Italian nationwide 
registry, and found that the 20-year survival rate was higher in the IRA group than in the IPAA group 
(0.82 vs. 0.75: p=0.003) [22]. The main prognostic factors affecting overall survival were age and the 
presence of cancer during surgery. Based on the above, it has been stated that IPAA is not necessarily 
required if there is no cancer or high-grade dysplasia and that the surgical procedure should be 
selected based on individual background factors. Although IRA carries a risk of rectal cancer, IRA 
can be offered as an option for surgical treatment of FAP, specifically when rectal adenomas of ≥5 
mm can be endoscopically removed [22]. In addition, IRA plus strict follow-up with colonoscopy can 
also be an option for patients with <20 rectal polyps because the incidence of rectal cancer 
development is relatively low (1.6%) in such cases [23]. Nieuwenhuis et al. also demonstrated that 
the cumulative risks of secondary proctectomy 20 years after primary colectomy varied by genotype 
(attenuated: 10%, intermediate: 39%, severe: 61%) and argued that patients with a severe genotype 
will benefit from primary proctocolectomy with IPAA because they have a high risk of secondary 
proctectomy [24]. Furthermore, according to a meta-analysis of colectomy and desmoid tumors in 
FAP, fewer desmoid tumors were observed after laparoscopic IRA than laparoscopic IPAA [25]. 
Conversely, IRA should not be selected in the following cases because of the increased risk of cancer 
development in the remaining rectum: rectal cancer, >20 synchronous rectal adenomas, adenomas 
with high-grade dysplasia, polyps ≥30 mm, and cases with a severe family history of an aggressive 
phenotype [22]. The incidence of postoperative adenomas after hand-sewn IPAA with mucosectomy 
of the AZT was lower than that after stapled IPAA (22.6% vs. 51.1% at 10 years) [26]. In addition, 
Tatsuta et al. reported that the overall survival was significantly better in the hand-sewn IPAA with 
mucosectomy of AZT group than in the stapled IPAA group (96.6% vs. 63.7 at 20 years) [27], although 
this study was a retrospective analysis of a small number of cases. However, handsewn IPAA with 
mucosectomy of the AZT may result in worse functional outcomes than stapled IPAA, and there was 
no marked difference in the risk of postoperative cancer development between the two methods [26]. 
To date, there has been little evidence that mucosectomy of AZT should be performed routinely [22]. 
However, mucosectomy of AZT is necessary in cases where the polyp burden extends to the dentate 
line [22]. 
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5.2. Surgical Treatment for FAP with Advanced Colorectal Cancer 

Regarding surgical treatment for FAP with advanced colorectal cancer, a comprehensive 
judgment should be made, taking into account the TNM stage of the colorectal cancer and the location 
of the tumor. If radical resection of colorectal cancer is expected, total proctocolectomy, including 
regional lymph node dissection, may be an option [1]. 

5.3. Surgical Techniques for Mesenteric Lengthening in IPAA 

Creating tension-free IPAA following proctocolectomy is an important challenge in 
reconstruction during the surgical treatment of FAP. In patients with obesity, a narrow pelvis, thick 
mesentery, and extensive adhesions, sufficient mesentery length may not be available, resulting in 
tension at the anastomotic site. Tension at the anastomotic site may cause ischemia, necrosis, and 
anastomotic leakage. Therefore, surgical lengthening techniques are required to create tension-free 
anastomoses. 

Several surgical techniques are available for lengthening the mesentery. Folding the pouch 
anteriorly (with the mesentery posterior) has been reported to result in a mesentery approximately 1 
cm longer than when the pouch is folded posteriorly [28]. Stepladder incision is a simple and safe 
technique for lengthening the mesentery (Fig.1a). It has been reported that by making serial 
transverse incisions of approximately 1-3 cm in width on the anterior and posterior surfaces of the 
mesentery, the mesentery can be lengthened by 6-8 cm [29]. If sufficient mesentery length cannot be 
secured even after performing stepladder incision, it may be possible to lengthen the mesentery 
further by skeletonizing the mesentery around the vessels (Fig.1b). In addition, although the J-type 
ileal pouch is popular, it has been reported that the mesentery in the S-type ileal pouch is on average 
2-4 cm longer than that in the J-type ileal pouch [30]. Division and ligation of the mesenteric vessels 
are frequently used as lengthening techniques. It is possible to further increase the length by dividing 
the ileocolonic or superior mesenteric arteries. Depending on the case, an additional length of 5 cm 
or more can be obtained [31–33]. Ligation of the terminal ileal mesenteric artery, right colic artery, 
and marginal vascular arcade is another option. However, this procedure may result in decreased 
blood supply to the ileal pouch. If a sufficient blood supply to the terminal ileum is not ensured, there 
may be an increased risk of anastomotic leakage and malfunction of the ileal pouch. To maintain 
sufficient blood supply to the terminal ileum even after the division and ligation of the mesenteric 
vessels, a clamping test, in which blood flow is temporarily interrupted before the mesenteric arteries 
are divided, is useful. If vascular pulsations remain and the color of the intestinal tract does not 
change after interruption of the blood flow for 15 minutes, the mesenteric arteries can be divided 
safely. 

 

Figure 1. Surgical techniques for lengthening the mesentery; stepladder incisions (b)skeletonization. 

For tension-free anastomosis, a balance between an adequate mesenteric length and sufficient 
blood supply is important. 
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5.4. Surgical Approach 

In recent years, the laparoscopic approach has been adopted increasingly frequently for surgical 
treatment of FAP [34–37]. According to a nationwide Japanese multicenter study, the incidence of 
postoperative complications and the rate of preservation of the anal, urinary, and sexual functions 
were equivalent between laparoscopic surgery and open surgery, although the laparoscopic 
approach was associated with a longer operation time (TPC with IPAA: 482 min vs. 275 min, 
respectively, p<0.001) [35]. A report from the United States that examined the impact of the surgical 
approach to IPAA for ulcerative colitis and FAP showed that laparoscopic surgery takes longer than 
open surgery (266.7 min vs. 187.5 min, respectively, P<0.0001), but there was no significant difference 
between laparoscopic and open IPAA with respect to blood loss, blood transfusions, length of 
hospital stay, re-admission rate, and incidence of postoperative complications, and that diverting 
loop ileostomy closure can be performed earlier in patients who received laparoscopic IPAA than in 
those who received open IPAA (80.4 days vs. 104.5 days, respectively, p=0.045) [38]. It has also been 
reported that laparoscopic surgery is less likely to cause postoperative adhesions than open surgery, 
resulting in a lower decline in fertility [36].  

5.5. Disadvantages of Undergoing Surgery 

Postoperative complications include anastomotic leakage, pelvic abscesses, and fistulas. The 
incidence of anastomotic leakage after IPAA was reported to be relatively high (6.3%) [39], although 
this result was obtained from a study that included patients with ulcerative colitis only, ulcerative 
colitis and a combination with Crohn’s disease, indeterminate colitis, FAP, and colorectal cancer. 
Such infectious complications may necessitate reoperation and result in a permanent endileostomy. 
In addition, postoperative infectious complications increase the risk of pouch dysfunction, such as 
frequent bowel movements, fecal incontinence, and difficulty in defecation due to stenosis. 
Furthermore, pouchitis is also a complication that affects patients, although it is less frequent in 
patients with FAP than in those with ulcerative colitis. Most cases improve with antibiotics; however, 
some patients suffer from refractory pouchitis, which develops repeatedly in a short period and is 
resistant to antibiotic treatment. Pouch dysfunction and pouchitis have a significant negative impact 
on patients’ quality of life and mental wellbeing. 

Other concerns include ileus due to postoperative adhesions and, although rare, afferent limb 
syndrome, obstruction of passage due to flexion, and torsion at the proximal portion of the ileal pouch 
[40]. 

Other disadvantages of surgical treatment include deterioration of the body image and self-
esteem. Women tend to have lower postoperative self-esteem than men [41]; however, choosing 
laparoscopic surgery may solve these problems. 

Because surgical treatment of FAP is often performed in young patients, maintaining fertility 
and the sexual function is also an important issue. In men, pelvic nerve damage can cause sexual 
dysfunction such as difficulty in achieving erection or orgasm, and decreased sexual desire, 
intercourse satisfaction, and overall sexual satisfaction. In women, sexual dysfunction can also occur, 
such as decreased desire, arousal, lubrication, orgasm, satisfaction, and dyspareunia. Infertility can 
also occur because of blockage of the fallopian tubes caused by postoperative adhesions [42]. 

In surgical treatment for FAP, it is important to focus on preserving the organ function so as not 
to reduce the patient's quality of life, as well as to prevent the development of cancer. 
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Table 2. Disadvantage of undergoing surgery. 

Postoperative infectious 

complications 
 

 Anastomotic leakage 

 Pelvic abscess 

 Fistula 

Pouch-related 

complications 
 

 Pouch dysfunction (frequent bowel movements, fecal incontinence, difficulty 

in defecation due to stenosis) 

 Pouchitis 

Others  

 Deterioration of the body image and self-esteem 

 Decreasing fertility and the sexual function 

6. Surveillance After Surgical Treatments 

In patients who undergo IRA, cancer development in the remaining rectum is not uncommon. 
According to previous reports, 24%-43% of patients who undergo IRA develop cancer in the 
remaining rectum [43,44]. Therefore, long-term endoscopic surveillance after IRA to monitor cancer 
development is necessary. Annual endoscopic surveillance is typically recommended [22], but 
biannual endoscopic surveillance is acceptable, depending on the polyp burden [45]. Even in patients 
who have undergone IPAA, a small amount of rectal mucosa and AZT mucosa remains, and 
adenomas and cancers may develop in the ileal pouch, although the incidence is very low (the overall 
prevalence of pouch neoplasia is estimated to be approximately 0.01%) [45]. Therefore, long-term 
endoscopic surveillance is necessary for patients who have undergone IPAA. In addition, 
extracolonic manifestations of FAP, such as desmoid tumors and duodenal cancer, can cause death. 
Therefore, surveillance of extracolonic manifestations of FAP is also necessary. 

Table 3. Surveillance after surgical treatments. 

Examination Comment 

Colonoscopy  

After IRA Typically annual, but biannual is acceptable depending on polyp burden 

After IPAA For small amount of rectal mucosa, AZT mucosa, and ileal pouch 

Upper gastrointestinal endoscopy Gastric polyps and duodenal polyps/cancer 

Abdominal CT Desmoid tumors 

Thyroid ultrasound Thyroid cancer 

Brain CT Brain tumor 

IRA, ileorectal anastomosis; IPAA, ileal pouch anal anastomosis; AZT, anal transition zone; CT, computed 
tomography. 

7. Conclusions 

In surgical treatment for FAP, the timing and the type of procedure, especially the extent of 
resection and reconstruction methods, are all important factors. It is desirable to provide 
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individualized surgical treatment based on each patients’ specific background, including the genetic 
type. 
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