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Pull-through and conformal resection for very low rectal cancer:
a more satisfactory technique for anal function after sphincter

preserving operation
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Background: The aim of this study was to investigate oncologically whether pull-through and conformal
resection technique (PTCR) could replace abdominoperineal resection (APR) in selected patients with very
low rectal cancer.

Methods: This was a retrospective review of prospectively collected data. The study was conducted
at a tertiary teaching hospital, Shanghai, China from January 2010 to December 2013. All patients who
underwent operations because of very low rectal cancer were enrolled in this study. The primary outcome
measured was the development of recurrence including distant metastasis and local recurrence. Anal function
was assessed with the Wexner incontinence score and digital examination.

Results: A total of 228 patients with very low rectal cancer underwent surgical treatment [coloanal
anastomosis (CAA) group 126 patients, APR group 73 patients, and PTCR group 29 patients]. There was
no difference in surgical complication rate among the three groups. There were no significant differences in
daily fecal frequency, Wexner incontinence score, and rate of satisfactory fecal continence between the CAA
and PTCR group. There were no differences in local recurrence and distant metastasis among CAA group,
APR group and PTCR group.

Conclusions: PTCR is an anus-preserved procedure with clean distal margin and satisfied anal function

without compromising short-term oncological outcomes in selected patients with very low rectal cancer.
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When a rectal cancer is located at less than 5 cm from
the anal verge (very low rectal cancer), abdominoperineal
resection (APR) was generally performed (1). However, the
patient’s quality of life can be compromised by the social
and psychological limitations of a permanent stoma (2).
Recently, intersphincteric resection (ISR) with coloanal
anastomosis (CAA) and were proposed as alternative
procedures to avoid APR (3-5). However, patients
undergoing ISR generally have direct impairment of anal
sphincter function because the anal internal sphincter, as a
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part of the anal sphincter complex, is removed. Moreover,
dentate line is also removed resulting in an impairment of
sensibility and hence also to more incontinence. Therefore,
the functional outcomes of ISR or PISR remain an
important issue because of sphincter damage and sensory
loss (6-9).

An ideal procedure for very low rectal cancer should
combine a satisfied preservation of sphincter function with
oncological safety. Based on the previous study, we proposed
a pull-through and conformal resection technique (PTCR)
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Figure 1 How PTCR performed and surgical results. (A) The rectum was transected in order to pull the rectal stump through the anus.

The proposed incisional line was made according to the tumor location and shape; (B) the rectal stump was closed by interrupted sutures;
(C) anastomosis was performed by a circular stapler at the normal rectal wall away from the denate line as far as possible; (D) resection of
tumor under direct vision; (E) anastomosis was performed with a circular stapler (CDH25); (F) the dentate line and more rectal stump on

the contralateral tumor side (long black arrow) were demonstrated to be preserved more well than that on tumor side (short black arrow) by

colonoscopy in three months after surgery. PT'CR, pull-through and conformal resection technique.

in selected patients with very low rectal cancer (9).

Inclusion criteria are: (I) well-moderately differentiated
adenocarcinoma; (II) tumors located less than 1 cm from the
dentate line; (ITI) less than 3 cm in diameter; (IV) tumors
were mobile; (V) invasion of the internal sphincter but not
the external sphincter and/or levator ani; (VI) no evidence
of distant metastases; and (VII) patients with normal anal
function before operation.

Exclusion criteria are: (I) patients underwent local
excision; (II) patients with severe comorbidities.

Operative techniques

PTCR for very low rectal cancer was performed as follows.
The sigmoid colon was mobilized, and inferior mesenteric
artery was cut at the origin of the aorta. The rectum was
mobilized until coming to the level of the dentate line
between internal anal sphincter and external anal sphincter.
The techniques of total mesorectal excision (TME) and
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autonomic nerve preservation (ANP) were used. When
purse-string was finished by thick silk thread at the site of
proposed anastomosis, the rectum was transected in order
to pull the rectal stump through the anus. At the same
time, the anal sphincter was dilated to four fingers. The
sutures was held by long hemostatic forceps and inserted
into the lumen of the distal rectum, and then pulled out
through the anus. The rectal stump is rinsed using sterile
distilled water. The proposed incisional line was made
according to the tumor location and shape. The internal
sphincter and dentate line of the tumor side were removed,
while preserving the opposite normal rectal wall, internal
sphincter and dentate line as more as possible. At the same
time, the rectal stump was closed by interrupted sutures.
Anastomosis was performed by a circular stapler (CDH25)
at the normal rectal wall away from the denate line as far as
possible (Figure I). A protective diverting loop ileostomy
was created in all patients, and was closed at 3 to 6 months
after surgery if no anastomotic leakage was present.
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A total of 228 patients with very low rectal cancer
underwent surgical treatment (CAA group 126 patients,
APR group 73 patients, and PTCR group 29 patients).
There was no difference in surgical complication rate
among the three groups. All patients were followed up
every 3 months during the first 2 years after surgery, then
every 6 months during the following 3 years, and annually
thereafter. The contents of surveillance included interview
of anal functions, clinical examination, chest radiography,
abdominal ultrasound, and tumor markers. Colonoscopy
and pelvic CT/MRI were performed every 1 year after
surgery. There were no significant differences in daily
fecal frequency, Wexner incontinence score, and rate of
satisfactory fecal continence between the CAA and PTCR
group. There were no differences in local recurrence and
distant metastasis among CAA group, APR group and
PTCR group.

Notes

APR with permanent colostomy is performed ranging from
25% to 35% in very low rectal cancer patients (10-12). As
previous studies suggested that patients with a stoma have
a poorer quality of life than those without a stoma and as
many patients consider life with a permanent colostomy
unacceptable (13,14). These unpleasant results of APR could
be greatly improved by sphincter preservation operation.
As a new sphincter preservation technique, PTCR has been
used to provide promising results for avoiding permanent
colostomy in patients with very low rectal cancer.

Patients undergoing the APR were more prone to develop
delayed postoperative convalescence than patients receiving
the sphincter preservation operation, as demonstrated by the
higher rate of surgical complications and longer functional
recovery (15). The higher rate of surgical morbidity in
the APR patients was supposed to mainly result from the
additional perineal dissection in the APR (15). In our clinical
work, there were significant differences in intraoperative
blood loss, operating time, and length of postoperative
hospital stay between the CAA group and the APR group.
There were no statistical differences in above three
parameters between the CAA group and the PT'CR group.
The results demonstrated that PTCR for very low rectal
cancer was technically feasible and safe. Also, assessment
of oncological outcomes with recurrence and survival is
necessary to confirm the safety of PTCR.

The central idea of PTCR is to design the excision line
according to tumor location and scope and to get more
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normal rectal stump including the internal anal sphincter,
the dentate line, and a safe incisional margin. The
resection scope of PT'CR includes only a part of internal
anal sphincter and dentate line on the tumor side. The
dentate line and sphincter complex on the opposite side
is completely preserved in order to preserve the opposite
rectal wall as much as possible, the anastomosis was done
in the remaining wall of rectum, it’s possible to keep the
anastomosis line 1 to 3 cm above the dentate line, this will
much more improve the function of the anal and rectum
after operation (Figure 1A4-F). In this study, the distance
from the anal verge of the CAA group was significantly
higher than that of the APR group and PTCR group.
However, there was no significant difference between
the APR group and PTCR group. It is well known that
postoperative anal function is strongly associated with rectal
stump length. There was no different in postoperative anal
function between the PT'CR group and CAA group. Our
results suggested that PTCR got equal preservation of anal
function as CAA group in very low rectal cancer patients by
appropriate preoperative selection.

As previous mentioned, the key point of successful
PTCR is appropriately selection of patients. This kind of
procedure has strictly indications. Firstly, it is adopted only
when the very low rectal cancer showed absence of external
sphincter and levator ani involvement. Secondly, it should
be restricted to tumors less than 3.0 cm in diameter. The
rectal stump bearing the tumor must be pulled out of the
narrow anal canal during the procedure, the excision should
be under direct vision to keep the distal margin clear.
Excessive extrusion of the tumor may also lead to intra-
operative rectal perforation, resulting in local recurrence.
Thirdly, PTCT should be performed in patients with
normal anal function.

In conclusion, PTCR is a procedure with a concept of
organ preservation. This procedure showed clean distal
margin and satisfied anal function without compromising
oncological outcomes in selected patients with very low
rectal cancer.
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