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Purpose. Adequate distal resection margin (DRM) is an important factor
determining the outcome of rectal cancer surgery. Traditionally, DRM is
measured intra-abdominally after mesorectal excision. We proposed a
new method to achieve sufficient DRM and avoid tumor cell exfoliation-
caused bysurgical over-manipulation of the rectum involved with tumor.
Material and Methods. Between October 2013 and February 2014, 17 pa-
tients (seven males, 10 females; median age: 71.1 yrs (range: 44-85 yrs)
with rectal cancerwho underwent low anterior resection (15 patients) or
colo-anal anastomosis (two patients) received our intra-operative trans-
analtechnique. We useda plastic anoscopeto expand the anal canal and al-
low the use of a plastic rulerto measure the distal tumor margin. We then
performed purse string suture ligation of the distal margin with 3-O vicryl
leaving a sufficient length to use as a guide during surgery. During the co-
lectomy, we performed the resection below the suture site.

Results. The average in vivo DRM was 43.8 mm +/- SD of 12.7 mm
(range: 20-80 mm). Average ex-vivo DRM was 32.7 mm +/- SD of 8.85
mm (range: 20-60 mm). The shrinkage rate, comparing in vivo with ex
vivo, was 25.3%. The average DRM, as measured by the pathologist (i.e.,
in vitro), was 24.9 mm (range: 15-53 mm). The average shrinkage rate at
pathology was 41.9%.

Conclusions. Our transanal suture ligation method offers an optimal me-
thod to avoid insufficient DRM and tumor cell exfoliation caused by sur-
gical over-manipulation of the rectum involved with tumor.

[J Soc Colon Rectal Surgeon (Taiwan) 2014;25:101-105]

he preservation of anal sphincter function is an

important issue in low rectal cancer surgery, es-
pecially when defining the optimal distal resection
margin (DRM). Currently, total mesorectal excision
(TME) and circumferential resection margin (CRM)
are advocated in cases of low rectal cancer. However,
the optimal DRM is still an important factor in local

recurrence rate. A histologically positive resection
margin onfinal pathology report could lead to a local
recurrence rate approaching 40% (HR (hazard ratio):
16.8,95% CI: 4.8-5.9) and a decreased 5-year survival
rate (HR: 2.35, 95% CI: 1.08-5.11)." In addition, im-
pairment of rectoanal function occurs in approxi-
mately 22-32% of patients who receive low anterior
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resection or colo-anal anastomosis.”*

Although no difference between local and sys-
temic recurrence rates was found in patients with a
DRM < 5 mm vs. > 5 mm who received neoadjuvant
or adjuvant chemoradiotherapy,’ in patients who did
not received radiotherapy, a safe margin of at least 2
cm is still recommended.® In addition, there is a strong
possibility of tumor seedingof the anastomosis when
manipulating the tumor during colectomy. Therefore,
the goal of the current study was to balance functional
outcome and oncologic safety by determining an ac-
curate DRM using our transanal method, while avoid-
ing tumor cell exfoliation.

Subjects and Methods

Between October 2013 and February 2014, 17 pa-
tients (seven males and 10 females; median age: 71.1
yrs (range: 44-85 yrs) with rectal cancer who under-
went low anterior resection or colo-anal anastomosis
at Kaohsiung Veterans General hospital received our
intraoperative transanal technique. Patients under-
went colectomy and pre-operative evaluation at our
institution and some patients also received preopera-
tive radiochemotherapy. The pre-operative evaluation
included chest X-ray, abdominal sonography, CT of
the abdomen and pelvis, or MRI of abdomen and
pelvis, and laboratory examinations.

Our procedure was performed in 16 patients before
colectomy and devascularization and was performed
during colectomy in one patient due to the high posi-
tion of their tumor (> 10 cm from the anal verge).

Surgical technique

Each patient was hospitalized and prepped for
colon surgery a few days prior to surgery by soap solu-
tion enema. Our procedure can be performed during
the operation or before the operation after general an-
esthesia. A plastic anoscopeof varying sizes provided
good visualization of the operative field for our tran-
sanal technique. The anoretractor, or anoscope, and ru-
ler used for measuring the DRM are shown in Fig. 1.

If the procedure was to be performed before the

colon-rectal surgery, the patient was placed in the
lithotomy positionafter general anesthesia was achie-
ved. If our procedure was performed during the opera-
tion, the patient was placed in the modified-litho-
tomyposition.

During anoscopy, a plastic ruler was applied to the
anal region and the DRM length was measured. If
themeasured DRM was at least 2 cm distal to the low-
est portion of the tumor, it was marked with 3-O vicryl
using a purse string suture ligation, retaining enough
suture material to allow us to identify the suture si-
teand drag it (Fig. 2). After devascularization and re-
section of the mesorectum, a low anterior clamp was
applied below the site of the purse string suture. The
previously retained stitches enabled us to drag the su-
ture site to ensure acorrect margin for resection. How-
ever, if the tumor was located beyond 10 cm from the
anal verge, this procedure was difficult to perform due
to poor visualization of the suture material.

DRM closure was achieved by a running suture or
separated stitches. The ex-vivo DRM was measured
30 min after the specimen was removed and the in vi-
tro DRM was measured after fixation in formalin by
the pathologist.

Results

The clinicopathologic characteristics of the 17 pa-
tients who underwent resection oftheir rectal cancer
are shown in Table 1. There was a slight female to
male predominance (59%). Three patients were pre-

Fig. 1. Plastic anoscopes of varying sizes and ruler used
for evaluating the distance to the tumor.
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Fig. 2. Sutures used to identify the DRM during the oper-
ation.

operative stage I, four were stage II, nine were stage
IIT and one was stage V. The average age was 71.1 yrs
(range: 44-85 yrs). One patient’s rectal cancer was lo-
cated high in the rectum (12 cm from the anal verge)
while the other 16 patients had cancers located at the
mid or lower rectum.

The DRM distance and pathology specimen cha-
racteristics are shown in Table 2. The average in vivo
DRM was 43.8 mm +/- SD of 12.7 mm (range: 20-80
mm). Average ex-vivo DRM was 32.7 mm +/- SD of
8.85 mm (range: 20-60 mm). The shrinkage rate, com-
paring in vivo with ex vivo, was 26.7%. The average
DRM, as measured by the pathologist (i.e., in vitro
DRM), was 24.9 mm +/- SD of 9.28 mm (range:
15-53 mm). The average shrinkage rate, comparing
ex vivo with in vitro, was 25.3%. Comparing in vivo
with in vitro, the average shrinkage rate, at pathol-
ogy, was 41.9%.

Discussion

The optimal method for determining a safe DRM

Table 1. Clinicopathologic characteristics of 17 patients who
underwent both low anterior resection and high
resection of rectal cancer

Age (y), mean (SD) 71.1 (9.68)
Sex, n (%)

Male 7 (41.2%)

Female 10 (58.8%)
Tumor location, n (%)

Upper rectum (= 10 cm from anal verge) 1 (6.25%)

Mid-low rectum (< 10 cm from anal verge)
Pre-OP stage, n (%)

16 (93.75%)

I 3 (17.6%)
I 4 (23.5%)
I 9 (52.9%)
v 1 (6%)

Table 2. Distal resection margin distance and pathology
specimen characteristics

Distal margin (in vivo) (mm), mean (SD) 43.8 (12.7)
Median of distal margin (in vivo) 40
Distal margin (ex vivo) (mm), mean (SD) 32.7 (8.85)
Median of distal margin (ex vivo) 33
Distal margin (pathology) (mm), mean (SD) 24.9 (8.85)
Median of distal margin (pathology) 22
Subtract of distal margin (in vivo and ex vivo) 11.1 (5.93)
(mm), mean (SD)

Subtract of distal margin (in vivo and pathology) 18.9 (8.06)
(mm), mean (SD)

Subtract of distal margin (ex vivo and pathology) 7.9 (3.05)
(mm), mean (SD)

Shrinkage of specimen (ex vivo) (%) 25.3
Shrinkage of specimen (pathology) (%) 41.9

for low anterior resection or abdominal perineal resec-
tion (APR) of rectal cancer is still a controversial
topic. Preoperative chemoradiotherapy is reserved for
patients with high risk of local recurrence oftumor.”®
However, when we attempt to preserve anal sphincter
function, the cosmetic appearance of the anus, and at-
tempt to avoid permanent ostomy, tumor located wi-
thinthe low rectum may result in short DRM.' Thus, it
is important to estimate the risk of local recurrence
from short DRM when performing an APR. However,
determination of a safe DRM length when performing
colectomy for rectal cancer is difficult. The United
States National Cancer Institute (NCI) and the Euro-
pean Society for Medical Oncology (ESMO) have
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proposed anoptimal DRM measuring between 2 and
5 cm for mid to high rectal cancers and 1 cm for low
rectal cancer.”!?

We applied our transanal technique for measuring
DRM to 17 patients who received rectal cancer resec-
tion in our hospital. In this group, one patient’s rectal
cancer was located high in the rectum (12 cm from the
anal verge) while the other 16 patients had cancers lo-
cated at the mid or low rectum. Our results revealed an
average specimen shrinkage rate at pathology of
41.9%. Therefore, to preserve anal sphincter function
and avoid APR surgery, it is important to judge the
risk of short DRM using our technique. To achieve the
optimal DRM (> 1 cm) in cases of low rectal cancer,
the length from the cutting end to the tumor should be
>2.39 cm.

Our study had several limitations. In addition to
the small cohort of patients in our study (17 patients),
not all the patients received our technique before ex-
ploratory laparotomy and devascularization. In addi-
tion, we found it difficult to apply this technique to
rectal tumors located > 10 cm from the anal verge.
However, when this method was applied to cases of
mid to low rectal cancers (i.e., < 10 cm from the anal
verge), we were able to avoid insufficient DRM and
tumor cell exfoliation which can occur fromsurgical
over-manipulation of the rectum involved with tu-
mor. Future studies are needed to determine a method
which can be used to measure the DRM at > 10 cm
from the anal verge to enable comparative outcomes
and evaluation of our method.

In conclusion, our transanal suture ligation me-
thod offers an optimal method to measure DRM in or-
der to avoidinsufficient DRM and avoid tumor cell
exfoliation during surgery. However, this method is
only applicable for mid to low rectal cancers (i.e., tu-
mors < 10 cm from the anal verge).

10.
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