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Abstract: Objective: To evaluate the safety, feasibility and efficacy of Laparoscopic prophylactic treatment of familial 
adenomatous polyposis (FAP). Methods: Perioperative data and surgical outcomes of 11 FAP patients who under-
went laparoscopic surgery between January 2012 and June 2014 in our hospital were analyzed retrospectively. Re-
sults 2: Patients had laparoscopic total proctocolectomy with ileostomy, and 9 patients had laparoscopic total colec-
tomy with ileorectal anastomosis. The median number of harvested lymph nodes was 36 (range, 21~46). The mean 
operating time was 330 minutes with a range of 240 to 380 minutes. Blood loss ranged from 90 to 200 ml with a 
median being 150 ml. The median incision length was 4 (3-5) cm. The bowel function recovered by the third (range 
from 2~4 day) postoperatively. The follow-up time of these patients were 3~32 months (median 20 months) respec-
tively and no local recurrence or distant metastases were found. Conclusion: Laparoscopic prophylactic treatment 
for FAP can be performed safely and effectively with the advantage of minimal invasion by experienced surgeons.
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Introduction

Familial adenomatous polyposis (FAP) is an 
autosomal dominant disease resulting from 
mutation of the APC gene, with a penetrance of 
80-100%. It is characterized by the presence of 
one hundred to thousands of polyps in intesti-
nal mucosa. There is no difference between 
males and females in terms of the incidence, 
which ranges from 1:5000 to 1:25000. If not 
treated by prophylactic surgery, which is a wide-
ly accepted alternative to preventing canceriza-
tion, all of the patients present with symptoms 
at the age of 30 to 40 years and develop 
colorectal cancer at the age of 50 years [1]. 
Between January 2012 and June 2014, 11 
patients undergoing laparoscopic total colec-
tomy or proctocolectomy for treating FAP in our 
hospital achieved satisfactory outcomes. The 
report is as follows.

Patients and methods

Patients

11 patients diagnosed with FAP underwent 
Laparoscopic prophylactic treatment between 

January 2012 and June 2014 in our hospital. 
There were 7 men and 4 women with a median 
age of 22 years (range: 18-59). They presented 
with abdominal pain, bloody stool and diarrhea. 
Preoperative colonoscopy revealed diffuse ade-
nomatous polyps of 0.3-2.5 cm in rectum 
extending to cecum in all patients and biopsy 
showed malignancy of adenomas in a 37-year 
patient. 10 patients had a definite family history 
of FAP, including one whose older sister suf-
fered from FAP with cancerization and one 
whose grandfather and uncle died of canceriza-
tion of FAP, while no family history was found in 
the remaining one patient.

Surgical procedure

Under general anesthesia via tracheal cannula, 
a pneumoperitoneum was established by insuf-
flating the abdomen with carbon dioxide to a 
pressure of 12 to 13 mmHg. The patients were 
placed in a lithotomy position. Five laparoscop-
ic ports were used. First a 10-mm trocar and 
laparoscope were successively placed in a ver-
tical incision above the umbilicus. After explora-
tion of the whole abdominal cavity, four addi-
tional trocars were inserted under laparoscopic 
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guidance. The surgeon’s location varied during 
the procedure. Resection of lower rectum and 
sigmoid colon were performed from the right 
side of the patient, while resection of descend-
ing colon, transverse colon and ascending 
colon were performed with the surgeon stand-
ing between the legs of the patient. Meanwhile, 
the position of assistants, monitor and patient 
were adjusted correspondingly. Intraoperatively, 
mobilization of the bowel was done in a coun-
terclockwise manner. An ultrasonic scalpel was 
used for sharp dissection. Firstly, the rectum 
was mobilized as a result of accessing presa-
cral space and transecting lateral ligament of 
rectum. Meanwhile,ligation of the inferior mes-
enteric vessles were done (Figure 1). Then, 
mobilization of the sigmoid was accomplished 
after division of the attachment to parietal peri-
toneum of pelvis by sigmoid and dissection of 
mesosigmoid. Secondly, the peritoneum and 

mesentery of descending colon were dissected 
with careful protection of the ureter. Then, 
branches of middle colic artery were cut off and 
ligated along the bowel (Figure 2). Therefore, 
splenic flexure and descending colon became 
free. Finally, gastrocolic ligament was transect-
ed and transverse colon was raised, which was 
followed by mobilization of hepatic flexure and 
ascending colon, the vessels were ligated at 
their roots (Figure 3). Then terminal ileum was 
raised and mesoileum was mobilized from pos-
terior peritoneum. As a result, the total colon, 
partial rectum and their mesenterium were 
completely mobilized.

The rectum was transected by means of an 
endoscopic linear stapling and cutting mecha-
nism. After deflation of the abdomen, the com-
plete colon specimen was extracted through 
the main operating port in the right lower quad-
rant. Then the ileum was transected under 
direct vision. Among the 11 patients, one 

Figure 1. Ligation of the inferior mesenteric artery Ar-
row showed.

Figure 2. Ligation of the right branch of middle colic 
artery Arrow showed.

Figure 3. Ligation of ileocolonic vein Arrow showed.

Figure 4. Specimen: presence of one hundred to 
thousands of polyps in intestinal mucosa.
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59-year patient underwent total proctocolecto-
my and ileostomy, one underwent total procto-
colectomy and ileostomy in the right lower 
quadrant due to cancerization of polyps in 
lower rectum, the remaining nine patients 
(81.82%) underwent total colectomy and rectal 
mucosectomy with Ileal Pouch Anal Anasto- 
mosis (IPAA).

Results

The surgery achieved a success in all patients. 
No open conversions were required and no 
intraoperative deaths occurred. 2 patients had 
laparoscopic total proctocolectomy with ileos-
tomy and, 9 patients had laparoscopic total col-
ectomy with ileorectal anastomosis. The medi-
an number of harvested lymph nodes was 36 
(range, 21~46). The mean operating time was 
330 minutes with a range of 240 to 380 min-
utes. Blood loss ranged from 90 to 200 ml with 
a median being 150 ml. The median incision 
length was 4 (3-5) cm. The bowel function 
recovered by the third (range from 2~4 day) 
postoperatively. One patient developed an 
anastomotic leak on the 5st postoperative day 
and was conservatively treated. No complica-
tions such as intra-abdominal bleeding, anasto-
motic bleeding, pneumonia, intra-abdominal 
infection, wound infection and ileus occurred. 
The median hospital stay was 13 days with a 
range of 10 to 19 days.

Postoperatively, the specimen revealed diffuse 
polyps in the total colon in all patients (Figure 
4). Nine of them were diagnosed with numer-
ous polyps in colonic mucous membrane by 
pathological examination, while the remaining 
two were diagnosed with numerous polyps in 
colonic mucous membrane with high-grade 
adenocarcinoma, of whom 32 and 46 lymph 
nodes showed no metastasis. The staging of 
the two cancer cases was T1N0M0 and no che-
motherapy was given. During the follow-up with 
a range of 3 to 32 months (average: 20 months) 
of the 11 patients, no recurrence or metastasis 
of cancer was observed.

Discussion

Since laparoscopic approach was successfully 
used for colorectal surgery for the first time by 
Jacobs etc. [2], laparoscopic colorectal surgery 
has obtained broad application. As a result of 
matured laparoscopic skills and advanced 

instruments, especially ultrasonic scalpel, suc-
cess rate and complication rate have gradually 
increased and decreased respectively. Over the 
recent years, there have been reports on lapa-
roscopic total colectomy for treating inflamma-
tory bowel disease and hand-assisted laparo-
scopic total colectomy for FAP [3, 4]. A 
comparative study by Marcello etc. [3] and 
Seshadri etc. [5] showed a quicker return to 
intestinal function, shorter hospital stay and 
lower complication rate for laparoscopic total 
colectomy compared with conventional open 
surgery. 

The 11 FAP patients in our series underwent 
laparoscopic total colectomy or proctocolecto-
my. None of them required open conversion.  
No intraoperative complications or deaths 
occurred. The incision length ranged from 3 to 
5 cm. The median operative times were 330 
(range, 240~380) min. Blood loss ranged from 
90 to 200 ml with a median being 150 mL. 
Flatus began on the third (range from 2~4 day) 
postoperative day. The median hospital stay 
was 13 days with a range of 10 to 19 days. The 
results were the same.

However, sufficient patience and skillful tech-
niques are necessary to laparoscopic total col-
ectomy and proctocolectomy because of its 
wide range, technical difficulty, long surgical 
time, high conversion rate and complication 
rate. So we are of the opinion that the surgery is 
unacceptable unless the surgeon has devel-
oped adequate experience in colorectal sur-
gery. There is a learning curve for laparoscopic 
colorectal surgery, which shows that with the 
increase in surgeries and accumulation of 
experience, operating time will become shorter 
and complication rate lower [6]. Three crucial 
points need attention during the procedure: (1) 
an appropriate location of trocars, which is the 
key to success. A optimal operating field can be 
kept by adjusting location of the surgeon and 
body position of the patient and taking full 
advantage of 30-oblique viewing laparoscope; 
(2) bleeding control, which can be achieved by 
transecting main colorectal vessels from the 
roots using a Hemalock clip and choosing a 
proper layer for division, which is usually locat-
ed anterior to front fascia of the kidney; (3) the 
sequence of mobilization of the bowel. Rectum, 
sigmoid, descending colon, transverse colon, 
ascending colon should be mobilized in a coun-
terclockwise manner. 
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To date, it has been controversial whether the 
rectum should be reserved. At present, three 
widely accepted treatment options for FAP 
exist: (1) Total proctocolectomy with ileostomy, 
which leads to a decline in quality of life result-
ing from resection of anus. Two patients in our 
series received this surgery, one because of 
personal requirement and the other because of 
cancerization of polyps in lower rectum; (2) 
Total colectomy with ileorectal anastomosis, 
which entails a long-term proctoscopic surveil-
lance postoperatively due to the high risk for 
the development of rectal cancer in reliquus 
adenomas and difficulty in detecting canceriza-
tion preoperatively; (3) Total colectomy and rec-
tal mucosectomy with IPAA, which is preferred 
at present due to resection of the whole muco-
sa and retention of anal sphincter [6, 7]. 9 
patients in our series received this procedure. 
However, the surgery is complex and has a high 
complication rate. One of the patients devel-
oped an anastomotic leak postoperatively and 
was conservatively treated. We are of the opin-
ion that an appropriate approach should be 
decided on a comprehensive consideration of 
the age and job of patients, the size, number 
and distribution of polyps and level of medical 
techniques. 

Similar to the surgery for colorectal cancer, FAP 
with cancerization also needs a routine clear-
ance of lymph nodes. Multiple-center studies 
have demonstrated that there is no significant 
difference in clearance of lymph nodes between 
laparoscopic surgery and conventional open 
surgery for colorectal cancer [8]. The median 
number of harvested lymph nodes was 36 
(range, 21~46) in our group. During the respec-
tive follow-up of 9 months and 13 months, no 
distant metastasis or local recurrence occurred, 
which was considered as a satisfactory out-
come. In a word, laparoscopic total colectomy 
or proctocolectomy is a feasible surgery with 
the advantage of minimal invasion for treating 
FAP in terms of techniques. However, due to the 
small sample size, insufficient data of prospec-
tive randomized study and inadequate demon-
stration, long-term follow-up and randomized 
study of large case series are needed to assess 
the exact value of laparoscopic total colectomy 
and proctocolectomy.
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