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Introduction

Colorectal cancer, including rectal cancer, is the 
third most common cause of cancer-related death in 
Western countries. In the treatment of colonic carci-
nomas, laparoscopic surgery has been proven to yield 
faster post-surgical recovery, fewer complications, and 

better cosmetic results with equal oncologic results, 
compared with non-laparoscopic/traditional surgery 
[1]. Abdominoperineal resection with permanent co-
lostomy and sphincter-preserving (SP) resection of 
the rectum are the two primary and efficient surgical 
options for the treatment of rectal cancer [2, 3]. Since 
the long-term consequences of the abovementioned 
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A b s t r a c t

Introduction: Colorectal cancer is the third most common cancer causing death in Western countries; laparoscopic 
surgery for colorectal cancer has many advantages and thus has been used widely. Laparoscopic total mesorectal 
excision through the sacrococcygeal incision under direct visualization to excise distal rectal cancer is an important 
procedure for super-low rectal carcinomas.
Aim: To investigate the feasibility of mesorectal excision and super-low rectal carcinoma excision using the inter-
sphincteric approach through the sacrococcygeal incision.
Material and methods: From December 2009 to June 2017, intersphincteric resection was performed through 
the sacrococcygeal incision; the mesentery was excised in 27 patients with rectal cancer and a contracted pelvis  
(the lower edge of the tumor was 4 to 7 cm to the anal verge) through laparoscopy in the Gastrointestinal Surgery 
Department of our hospital.
Results: No death was recorded during surgery. The surgical time ranged from 190 to 310 min, the bleeding volume 
was 50 to 150 ml, and the post-surgical length of stay was 6 to 19 days. There were three cases of anastomotic 
fistulas, one case of anastomotic stenosis, and one case of fecal incontinence. Follow-up visits were scheduled for 
19 patients, with a mean time of 37 months, ranging from 3 to 92 months; one case of local recurrence, one case of 
peritoneal metastasis, and two cases of hepatic metastasis were observed.
Conclusions: Laparoscopic total mesorectal excision using the intersphincteric approach through the sacrococcygeal 
incision is feasible for treating patients with a contracted pelvis and super-low rectal carcinoma.
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procedures can be devastating, leading to life-altering 
consequences, such as permanent stoma formation 
[4], it is critical to cut off the tumor completely and 
preserve the continuity of the bowel and the function 
of the anal sphincter [5]. Apart from the distance of 
the tumor from the anal verge, other important fac-
tors, such as the patient’s condition, oncologic con-
siderations, technical feasibility, and surgeon’s per-
sonal experience, were reported as risk factors that 
might influence the success rate of SP surgery [6, 7].

Nowadays, laparoscopic radical surgery of rectal 
cancer is widely performed [8]. Progress has been 
made in a domestic study of laparoscopic ultralow 
rectal anterior excision using the intersphincteric ap-
proach through the pelvic cavity for treating patients 
with rectal cancer [9].

Currently, laparoscopic total mesorectal excision 
(LTME) has become the gold standard technique 
for the surgical treatment of rectal cancer [10]. The 
outcomes of patients who undergo LTME are direct-
ly linked to the quality of the surgery, as it remains 
a challenging procedure that requires a high level of 
expertise, and it has a long learning curve to ensure 
adequate and safe resection [11].

In this study, we investigated 27 patients with 
low rectal cancer and a contracted pelvis from De-
cember 2009 to June 2017, in whom intersphincteric 
resection (ISR) was performed through a  sacrococ-
cygeal incision under direct visualization, the distal 
rectal cancer was excised, and anastomosis was per-
formed. The surgical process for these patients was 
simplified, with qualified therapeutic efficacy. The 
details of the cases are reported below.

Aim

The aim of the study was to investigate the short- 
and long-term effects and safety of LTME and su-
per-low rectal carcinoma excision through the sacro-
coccygeal incision under direct visualization.

Material and methods

Clinical information

From December 2009 to June 2017, the above- 
mentioned procedures were performed in 27 pa-
tients: 17 men and 10 women. The mean patient 
age was 55.6 ±13.7 years (range: 42–71 years), and 
the mean course duration was 4 months (range:  
3 weeks to 6 months). Enteroscopy and biopsy were 

performed in all patients before surgery to confirm 
the existence of rectal adenocarcinoma.

The mean distance between the lower edge of 
the tumors and the anal verge was 5.3 ±0.5 cm, 
ranging from 4 to 7 cm. The mean diameter of the 
tumors was 3.5 ±1.5 cm, ranging from 1 to 5 cm. 
B-ultrasound scanning and magnetic resonance im-
aging (MRI) demonstrated that in all the patients, 
the tumor mass did not invade the anorectal ring; 
further, there were no enlarged para-intestinal 
mesenteric lymph nodes and no distal metastasis. 
This study was conducted in accordance with the 
Declaration of Helsinki. This study was conducted 
with approval from the Ethics Committee of the 
Huaian First People’s Hospital. Written informed 
consent was obtained from all participants.

Surgical procedures

Laparoscopic total mesorectal excision

The patients were placed in the herringbone-Tren-
delenburg position under general anesthesia, with 
endotracheal intubation; artificial pneumoperi-
toneum was established with an intra-abdominal 
pressure of 12–15 mm Hg (1 mm Hg = 0.133 kPa). 
Five trocars (5–10 mm) were inserted into the abdo-
men at the place of 3.5 cm inward from the left and 
right anterior superior iliac spines, above the navel, 
and at the intersection of the umbilical plane and 
the outer edge of the right rectus abdominis and 
3.5 cm above the pubis. The patients were exam-
ined through laparoscopy to ensure that LTME was 
performed only when no swollen mesenteric lymph 
nodes or metastasis was observed within the en-
terocoelia. An ultrasonic scalpel was then used in 
the presacral space through the sacral plane in an 
upward direction to separate Toldt’s space and the 
left hemicolon. The inferior mesenteric artery was 
ligated at the incisal edge of the inferior mesenter-
ic plexus plane. The inferior mesenteric vein was 
cut off at a high position and ligated (Photo 1 A).  
The peritoneum outside the sigmoid colon and 
descending colon was incised, and the two colons 
were separated until the splenic flexure. Sharp dis-
section was performed along the loose connective 
tissue of the pelvic fascia between the organs and 
the abdominal wall until the pelvic floor (Photo 1 B).  
Total mesorectal excision (TME) was performed 
along the presacral space until the area under the 
apex of the coccyx, with adequate protection of the 
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hypogastric plexus (Photo 1 C). The mesentery of 
the left hemicolon and sigmoid colon was separat-
ed until the anticipated excision plane and tagged 
using a  titanium clip (Photo 1 D). Thereafter, the 
trocars were removed when no active bleeding was 
observed in the abdominal cavity, and the incision 
was subcutaneously sutured to complete the ab-
dominal surgery.

The ISR and anastomosis through  
the sacrococcygeal incision

The patients were placed in the Jackknife or prone 
position. A  6–8-cm midline incision was created 
from the upper edge of the fourth sacrum to the anal 
edge to cut open the skin and subcutaneous tissue 
and cut off the coccyx (Photo 2 A). Performing fur-
ther incision of a part of the sacrum or external anal 
sphincter (EAS) depended on the exposed pathologi-
cal changes. The patients were then divided into two 
groups, the deep group and the superficial group, on 

the basis of deep or superficial EAS incision, respec-
tively, with suturing and tagging at the incision end 
for more accurate repair. The profundal fascia and 
the pelvic floor muscle were incised in the midline to 
meet the abdominal surgical plane and expose the 
posterior rectal wall (Photo 2 B). The rectum and the 
sigmoid colon were lifted out from the incision to 
explore the locus, size, and range of the rectal car-
cinoma and the level involving the intestinal wall. 
The rectum was then separated along the pararectal 
space and the pelvic floor muscle from both sides 
toward the anterior rectal wall until fully separated. 
The separation was completed when it reached the 
plane of the dentate line in a downward manner to 
expose the hemorrhoids (swollen veins annularly 
surrounding the rectal wall). The cancerous rectum 
was incised more than 2 cm away from the distal 
end of the tumor under direct visualization. Closed 
amputation was performed at the upper and lower 
ends of the target rectum (Photo 2 C). End-to-end 

Photo 1. Mesenteric lymphadenectomy and TME. A – Resection of the inferior mesenteric artery; B – dis-
section along the loose connective tissue of the pelvic fascia; C – total mesorectal excision; D – separation 
of the mesentery of the left hemicolon and sigmoid colon
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anastomosis was completed using the dual stapler 
technique (Photo 2 D).

Results
Surgical results

All procedures were completed smoothly at 
a  mean surgical time of 240 min, ranging from 

190 to 310 min. The mean bleeding volume was  
100 ml, ranging from 50 to 150 ml. The mean dis-
tance between the anastomosis site and pectinate 
line was 2.9 cm, ranging from 1.8 to 3.3 cm. The 
mean post-surgical length of stay was 13 days, rang-
ing from 6 to 19 days. Three cases of anastomotic 
fistula, one case of anastomotic stenosis, and one 
case of fecal incontinence were observed.

Photo 2. Sacrococcygeal surgery process. A – Incision of the upper edge of the fourth sacrum to the anal 
edge; B – cut off the external anal sphincter; C – the rectum was then separated along the pararectal space 
and the pelvic floor muscle; D – end-to-end anastomosis
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Pathological results

Pathological specimens for gross examination: 
The distal negative part of the specimens was cut 
off, and the resection margin was more than 2 cm 
(2.8 ±0.5 cm). In the pathological staging, 19 cases 
were classified under Dukes’ stage A and 8 cases un-
der stage B. Regarding the pathological type, 8 cases 
were well-differentiated adenocarcinomas, 14 cases 
were moderately differentiated adenocarcinomas, 
and 5 cases were poorly differentiated adenocarci-
nomas. Follow-up visits were scheduled for 19 pa-
tients, with a mean duration of 37 months, ranging 
from 3 to 92 months, during which local recurrence 
was observed in 1 case, peritoneal metastasis in one 
case, and hepatic metastasis in 2 cases.

Discussion

As an improved technique, laparoscopy signifi-
cantly enhances the surgical skills of surgeons and 
the surgical efficacy of low rectal cancer resection 
and results in a shorter recovery time after surgery, 
lower occurrence rate of complications [12], and 
more reliable long-term results of radical surgery 
[13] than those for traditional surgical techniques. 
Previous studies have demonstrated many cases of 
laparoscopic low anterior resection or low anterior 
resection using a  prolapsing technique with a  cer-
tain curative effect [14–16]. The long-term onco-
logical and functional outcomes of patients who 
underwent LTME were good [17], including those of 
patients with obesity and the elderly [18, 19].

However, it is usually difficult to achieve radical 
cure and preserve the sphincter simultaneously in 
TME during ultra-low rectal carcinoma resection, in 
which case the former is prioritized. Conversely, suffi-
cient attention should be paid to strict control of sur-
gical indications and non-tumor technology, besides 
radical cure and sphincter preservation [20, 21].

The major indication for rectal carcinoma resection 
leading to poor radical cure and surgical failure re-
mains local recurrence of carcinoma. Many factors can 
result in recurrence; among these, insufficient resec-
tion range or residual tumor cells at the resection mar-
gin, but not residual tumor cells in the lateral rectal 
lymph node, are indicated to be the main factors [22].

The rectum below the levator hiatus surface is 
not surrounded by the mesentery but is surrounded 
annularly by the puborectalis and deep part of the 
EAS muscle. During ISR, performed as the SP proce-

dure for ultra-low rectal carcinoma, these muscles 
should be separated from the longitudinal rectal 
muscle via sharp dissection. In some special cases, 
such as cases with a  contracted pelvis, obesity, or 
anterior rectal wall carcinoma, the ultra-low rectum 
within the rectal mesentery and sphincters cannot 
be precisely exposed and completely separated 
through laparoscopy. Improper surgical procedure 
and excessive extrusion or traction, for instance, 
may lead to loss of the integrity of the rectal wall 
and mesentery and further shedding and diffusing 
of tumor cells or residual tumor cells at the distal re-
section margin, which finally affect the radical cure 
outcomes of the surgery.

In clinical cases in which the target was difficult to 
expose through laparoscopy owing to the presence 
of a contracted pelvis, an incision was created with-
in the sacrococcygeal area based on Mason’s oper-
ation. In entering the pelvic floor fascia, the surgical 
passageway can then meet the intra-abdominal sur-
gical plane above the coccyx plane, which is easier 
and more reliable than the approach in Mason’s op-
eration. Such a wide surgical horizon leads to exqui-
site anatomical separation of the rectum within the 
sphincters under direct visualization, yielding more 
accurate surgical procedures; this reduces the pos-
sibility of injury to the prostate or posterior virginal 
wall, ensures the range for carcinoma resection, and 
improves the quality of coloanal anastomosis, final-
ly yielding a safer and more reliable operation. The 
resection range and negative resection margin were 
guaranteed in all cases in the study.

The complications of SP LTME using the inter-
sphincteric approach through the sacrococcygeal 
incision were similar to those of laparotomy, Ma-
son’s operation, and laparoscopic surgery, including 
wound infection, anastomotic fistula, and fecal in-
continence. Experience in performing laparoscopy, 
laparotomy, and Mason’s operation is required for 
doctors performing the surgery, who can properly 
cut and repair the EAS to avoid anal incontinence. 
Moreover, performing the surgery under direct visu-
alization can ensure the quality of anastomosis and 
reduce the occurrence rate of anastomotic fistulas. 
Local wound infection was a common complication 
after surgery, mostly resulting from the fluid that 
accumulated in the presacral space, as the local de-
fect was difficult to suture and the recovery time 
was usually long after the resection of the coccyx. 
Therefore, adequate local drainage was critical for 
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preventing wound infection. The infection observed 
in this study was caused by the fluid in the presacral 
space after surgery.

Although excision through the sacrococcygeal 
area can ensure the quality of local resection, prop-
er evaluation before surgery is key to a radical cure. 
If early-stage carcinoma is indicated in the pre-sur-
gical evaluation and is found to be in the progres-
sive stage at the post-surgical evaluation, additional 
radiotherapy is necessary to reduce the recurrence 
rate of the carcinoma.

Conclusions

The LTME using the intersphincteric approach 
through the sacrococcygeal incision is effective and 
safe for patients with contracted pelvis and super-low 
rectal carcinoma; it yields shorter hospital length of 
stay and better short- and long-term outcomes.
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