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Abstract
Colorectal carcinoma is currently the third most frequent cancer worldwide. Conventional open surgery was replaced by
laparoscopic anterior resection with total mesorectal excision for the treatment of sigmoid and rectal carcinomas; however, it needed
an incision to harvest the specimen, which contributed to complications. In 2013, trans-anal natural orifice specimen extraction
laparoscopic anterior resection (Ta-NOSE-LAR) to treat sigmoid and rectal carcinoma was performed in our hospital for the first time.
The aim of this study was to investigate the outcomes of Ta-NOSE-LAR in sigmoid and rectal carcinoma.
Seventy-three patients diagnosed with sigmoid and rectal carcinoma were enrolled between September 2013 and June 2016.

Thirty-five patients underwent Ta-NOSE-LAR, whereas the others underwent traditional laparoscopic anterior resection (LAR). We
compared the operative data, postoperative complications, pathological evaluation results, and incision-related complications
between the 2 groups.
Our result showed that the operative time, specimen length, tumor size, amount of total lymph nodes, and lymph node metastasis

between the 2 groups were not statistically different. Further, without abdominal scaring for harvesting the specimen, the operative
blood loss (49.29±14.63 vs 69.29±13.54mL,P< .001) and post-operation hospital stay (5.77±0.94 vs 6.76±0.75 days, P< .001)
of the Ta-NOSE-LAR group were less than those of the LAR group. Besides, the follow-up data showed that 2 patients were lost to
follow-up, and 1 patient had liver metastasis 2 years after surgery in the LAR group, whereas the others showed no regional
recurrence, distant metastases, or critical complications.
Ta-NOSE-LAR is a valuable and alternative surgical method to treat sigmoid and rectal carcinoma, with the advantages of being a

scarless procedure and having a lower post-operation hospital stay duration.

Abbreviations: BMI = body mass index, CT = computer tomography, LAR = laparoscopic anterior resection, MRI = magnetic
resonance imaging, NOSE = transanal natural orifice specimen extraction, NOTES = natural orifice transluminal endoscopic surgery,
POHS = post-operation hospital stay, Ta-NOSE-LAR = trans-anal natural orifice specimen extraction laparoscopic anterior
resection, TEM = transanal endoscopic microsurgery, TME = total mesorectal excision.

Keywords: laparoscopic, natural orifice specimen extraction, scarless, sigmoid and rectal carcinoma, trans-anal endoscopic
microsurgery
1. Introduction
Colorectal carcinoma has the third highest incidence among
cancers worldwide.[1] Conventional open surgery has been
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gradually replaced by laparoscopic anterior resection with total
mesorectal excision (LAR/TME) for sigmoid and rectal
carcinomas, which is advantageous for patients.[2–5] However,
LAR/TME needs an incision to harvest the specimen, which
contributes to complications such as wound infection, inci-
sional hernias, and peritoneal implantation of tumor resi-
dues.[6–10] Because of these associated complications, a scarless
surgical design became a topic of focus. Some surgical centers
have reported successful application of the transanal and
transvaginal approaches in laparoscopic colorectal sur-
gery.[11,12] Recently, Kvasha et al[13] reported on the use of
the transanal natural orifice specimen extraction (NOSE)
technique in a porcine model, which was a good trial before
application of this technique in human. We adopted the NOSE
technique, to remove the sigmoid and rectum carcinoma
specimen transanally; therefore, avoiding the creation of an
abdominal incision.[12,14,15] Since 2013, we began to perform
trans-anal NOSE in combination with laparoscopic anterior
resection (Ta-NOSE-LAR) to treat sigmoid and rectum
carcinoma. This cohort study aimed to evaluate the outcomes
of Ta-NOSE-LAR in the treatment of sigmoid and rectum
carcinoma.
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Table 1

Patient characteristics (n=73).

Ta-NOSE-LAR
(n=35)

LAR
(n=38) P-value

Sex P= .53
Male 20 22
Female 15 16

Age, y P= .58
Mean 65.14±9.14 63.95±9.19
Range 42–80 48–81

BMI, kg/m2 P= .06
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2. Methods

2.1. Ethics statement

All surgical procedures were approved by the Department of
Surgery at the Beijing Friendship Hospital, Capital Medical
University (Beijing, China), and the Beijing Friendship Hospital
ethics committee (document number: BJFH-EC/2013–069).
Written informed consent was obtained from the patients for
the surgery and for publication of this cohort study and any
accompanying images.
Mean 22.64±1.95 23.41±1.60
Range 19.3–26.2 20.6–26.7

cTNM-staging-T P= .99
T2 12 13
T3 23 25

cTNM-staging-N P= .23
N0 25 22
N1 10 16

Tumor location P= .16
Sigmoid 24 20
Rectum 11 18

Lower edge of tumor from
the anal verge, cm

P= .19

Mean 17.31±5.56 15.61±5.39
Range 7–25 7–24

Neoadjuvant chemo-
radio-therapy

P= .45

Yes 14 12
No 21 26

ASA scores 2.48±0.62 2.53±0.47 P= .63

ASA=American Society of Anesthesiologists, LAR= laparoscopic anterior resection, Ta-NOSE-LAR=
trans-anal natural orifice specimen extraction laparoscopic anterior resection, TNM=Tumor-Node-
Metastasis.
2.2. Patients

All data are presented in Tables 1–3, we can also share the raw
data upon request. Seventy-three patients diagnosed with stage I
to IIIB sigmoid and rectal carcinoma between September 2013
and June 2016 were enrolled in this retrospective study. All
patients were indicated for laparoscopic anterior resection if they
fulfilled the inclusion criteria and did not fulfill the exclusion
criteria.
The inclusion criteria were as follows: confirmed malignancy

on colonoscopy and pathological examination; confirmed
sigmoid and colorectal tumors of diameter �5cm on computed
tomography (CT); no sign of bowel obstruction or hemorrhage;
no severe hepatic or kidney dysfunction or hemorrhagic
tendency; no past history of abdominal surgery; no metastasis
observed on CT or magnetic resonance imaging (MRI).
The exclusion criteria were as follows: suffering from severe

diseases, such as cardiovascular diseases, myocardial infarction,
or cerebrovascular diseases; cannot guarantee to accept chemical
and radiological therapy after the operation; pregnant or
lactating women; history of other tumors within the past 5
years; history of organ transplantation.
This study was an observational study. For the patients

indicated for Ta-NOSE-LAR, we explained the methods used in
both Ta-NOSE-LAR and LAR in detail before the operation. The
patients selected one of the methods, and that was the method
used. We compared the outcomes of the 35 patients who selected
Ta-NOSE-LAR and 37 patients who selected LAR, both of which
were performed to treat sigmoid and rectum carcinomas at our
hospital since June 2013. Table 1 lists information on the sex,
age, body mass index (BMI), cTNM-staging-T, cTNM-staging-
N, tumor location, lower edge of the tumor from the anal verge,
acceptance of neoadjuvant chemo-radiotherapy, and American
Society of Anesthesiologists scores.

2.3. Surgical technique
2.3.1. Ta-NOSE-LAR group. The patient was placed in the
modified lithotomy position and an artificial pneumoperitoneum
was established (CO2 12mmHg). Then, we adopted a 5-port
technique: a 10-mm trocar for the camera was placed 1.5cm
superior to the umbilicus, 2 5-mm ports were placed in the upper
right and lower left abdominal quadrants, and 1 5-mm and 1 12-
mm trocar port was inserted in the upper-right and lower-right
abdominal quadrants.
Abdominal part: First, we separated the splenic flexure to

mobilize the distal part of the colon. Second, we completely
exposed the sigmoid mesentery and inferior mesenteric vessels;
then, we performed high ligation of the inferior mesenteric artery
with Haemolocks (Fig. 1) and dissected the lymph node and
performed skeletonization of the intestinal wall at the level of
anastomosis. Next, according to the transanal endoscopic
microsurgery (TEM) principle, we mobilized the mesorectum
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to the pelvic floor (4th–5th sacral vertebrae of peritoneal
reflection). Third, we dissected the lateral colonic attachments
along the White line of Toldt to mobilize the sigmoid, distal part
of the descending colon, and upper rectum. Two mobile intestine
Hem-o-locks were placed at the designated incision points of the
proximal sigmoid section (Fig. 2), and we adopted the
Endoscopic Linear Cutter-Straight to transect the distal rectum
approximately 5cm below the tumor (Fig. 3).
Anal part: Two stitches were placed with 3–0 surgical thread

on both sides of the distal rectum stump for traction. An enema
with iodine saline solution was administered before placement
of the TEM socket (Fig. 4). We adopted a harmonic anvil to
open the distal rectum stump. Then, a laparoscopic specimen
retrieval bag was inserted into the abdominal cavity using TEM
tools, and the specimen was removed transanally (Figs. 5 and 6).
The circular stapler anvil was fixed at the proximal sigmoid
stump with purse string sutures, and then the TEM socket was
removed and the distal rectum stump, closed with Endo-GIA. A
circular stapler was inserted into the rectum through the anus
(Fig. 7), and sigmoid-rectum anastomosis was performed by the
laparoscopic surgery (Fig. 8). No additional abdominal incision
apart from the 5 trocars punctures was needed for Ta-NOSE-
LAR (Fig. 9).
2.3.2. LAR group. The modified lithotomy position, artificial
pneumoperitoneum, and 5-port laparoscopic technique for the
Ta-NOSE-LAR group were common to the LAR group as well,
except the anal-part operation. We performed all procedures
using laparoscopic tools, but we left a 5-cm incision in the



Figure 1. High ligation of the inferior mesenteric artery with Haemolocks, the yellow arrow showed the mesenteric vessels, and the blue arrow pointed out the
Haemolocks.

Figure 2. Two mobile intestine Haemolocks were placed at the designated incision points of the proximal sigmoid section, the blue arrow showed the mobile
intestine clamp placed at the designated part of the sigmoid.

Figure 3. Endoscopic Linear Cutter-Straight to transect the distal rectum approximately 5cm below the tumor, the yellow arrow showed the Endoscopic Linear
Cutter-Straight, which transecting the distal rectum.
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Figure 4. An enema with iodine saline solution was administered before the placement of transanl endoscpic microsurgery (TEM) socket (yellow arrow).

Figure 5. Laparoscopic-dedicated sample bag was inserted into abdominal cavity via TEM tools, the blue arrow showed the specimen bag and the yellow showed
the TEM tool. TEM= transanl endoscpic microsurgery.

Figure 6. The specimen bag was removed transanally via the TEM (red arrow). TEM= transanl endoscpic microsurgery.

Ng et al. Medicine (2018) 97:38 Medicine
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Figure 7. The surgeon fixed the circular stapler through the purse-string suture
for reconstruction; the yellow arrow showed the circular stapler and the blue
arrow showed the purse string suture. Figure 9. The image showed great appearance and scarless after the Ta-

NOSE-LAR. Ta-NOSE-LAR= trans-anal natural orifice specimen extraction
laparoscopic anterior resection.
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abdomen to remove the specimens. All patients underwent
chemotherapy or radiotherapy after the operation.
2.4. Statistical analysis

Statistical analysis was performed using SPSS 19.0, released by
2010 (IBP, corp., Armonk, NY). P-values <.05 were considered
statistically significant. Comparisons between 2 groups were
performed with the independent samples t test, and the chi-
squared test (or Fisher exact test when needed) was used for
comparison of categorical data.
3. Results

Both Ta-NOSE-LAR and LAR were performed successfully
without conversion to open surgery. The results (Table 2) showed
Figure 8. The image showed the sigmoid-rectum anastomosis, which we
should pay attention to the mesentery was separated enough to perform
anastomosis.
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that operative time is not statistically significantly different
between the 2 groups (170.37±32.91 vs 161.82±8.10minute,
P= .13), proving that the extra anal procedure will not prolong
the operation time. Additionally, the Ta-NOSE-LAR group had
less blood loss (49.29±14.63 vs 69.29±13.54mL, P< .001), a
shorter post-operation hospital stay (POHS) (5.77±0.94 vs 6.76
±0.75 days, P< .001), and no incision-related complications.
Although the low blood loss was not a significant improvement in
clinical practice, it could be considered a small improvement since
an incision was not needed.Moreover, mastering Ta-NOSE-LAR
could be a prerequisite for performing a natural orifice trans-
luminal endoscopic surgery (NOTES), such as trans-anal total
mesorectal excision. Ten patients in the LAR group had wound
infection; Clavien–Dindo classification grade II and grade IIIa
complication rates were 73% and 27%, respectively (Table 3).
Table 2

Perioperative information between 2 groups.

Ta-NOSE-LAR (n=35) LAR (n=38) P-value

Operative time, min 170.37±32.91 161.82±8.10 P= .13
Blood loss, mL 49.29±14.63 69.29±13.54 P< .001
Specimen length, cm 16.00±4.11 15.96±4.55 P= .97
Tumor size, cm 3.05±0.92 3.25±0.99 P= .32
Amount of harvest
lymph node

14.57±6.72 13.36±7.29 P= .39

Amount metastatic
lymph node

1.51±2.67 1.16±2.67 P= .52

POHS, d P< .001
Mean 5.77±0.94 6.76±0.75
Range 3–8 6–9

pTNM-staging-T P= .55
T2 15 19
T3 11 19

pTNM-staging-N P= .29
N0 20 17
N1 15 21

LAR= laparoscopic anterior resection, POHS=post-operation hospital stay, Ta-NOSE-LAR= trans-
anal natural orifice specimen extraction laparoscopic anterior resection.

http://www.md-journal.com


Table 3

Clavien–Dindo classification of both groups.

Clavien–Dindo classification Ta-NOSE-LAR (n=35) LAR (n=38)

I 0 0
II 35 28
IIIa 0 10
IIIb 0 0
Iva 0 0
IVb 0 0
V 0 0

LAR= laparoscopic anterior resection, Ta-NOSE-LAR= trans-anal natural orifice specimen extraction
laparoscopic anterior resection.
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No severe complications such as anastomotic leakage, anasto-
motic stenosis, or abdominal abscess were observed in both
groups. In the LAR group, 2 patients were lost to follow-up and 1
patient had liver metastasis 2 years after the surgery. Other
patients showed no severe complications until April 2018.
4. Discussion

Laparoscopic surgery recommended for minimally invasive
colorectal surgery has changed surgical concepts and approaches
in the surgical field since its advent in the early 1990s.[16–18]

However, the suggestion that the laparoscopic approach is
minimally invasive may not be very accurate as a 5-cm long
incision is still needed to collect the specimen. Some studies have
reported[12,19,20] successful outcomes with laparoscopy in terms
of specimen extraction, as with this approach, an abdominal
incision is not required.
As the results of our analysis showed, the major difference

between theTa-NOSE-LARandLARwas that theTa-NOSE-LAR
was a scarless procedure; with Ta-NOSE-LAR, an abdominal
incision that could cause infections and hernias was not required.
Additionally, because an abdominal incisionwas not required, Ta-
NOSE-LAR also decreased intraoperative blood loss and the post-
operation hospital stay (POHS). Although this may not be a huge
improvement in terms of reduced blood loss and AOHS, Ta-
NOSE-LAR is an essential technique to have mastered before a
surgeon can start performing natural orifice transluminal
endoscopic surgery (NOTES), because NOTES is a truly scarless
surgery (complete absence of scars, including the one caused by the
trocar incision). However, we recommend that this technique
should be performed by a veteran laparoscopic surgeon as all
operations involve laparoscopy. In routine clinical practice, Ta-
NOSE-LAR can be an alternative surgical style to treat the sigmoid
and rectal carcinoma, and it can also be effective in avoiding
incision-related complications.
It must also be noted that the Ta-NOSE-LAR approach has

some limitations: the tumor size and depth of tumor invasion
were important factors affecting the management of Ta-NOSE-
LAR, because the longest diameter of a TEM socket was 5cm,
and the trans-anal nature orifice specimen extraction technique is
thus not suitable for tumors with a diameter larger than 5cm.
Moreover, this technique can only be used when the tumor
invasion level does not exceed T4[21] (tumor invades the visceral
peritoneum or invades adjacent organs or tissues), and it is
important to confirm negative surgical margins and provide
enough operation space to mobilize the sigmoid, distal part of the
descending colon and the upper rectum without the interference
of the tumor. The trans-anal endoscopic microsurgery socket was
essential because it provided a safe and steady platform for anvil
6

installation and sample extraction; however, one limitation was
that the patient experienced archostenosis and anal stretch
function abnormalities, which would cause problems with the
TEM socket trans-anally. As Table 1 shows, the mean BMI of
both groups was largely normal (22.64±1.95 and 23.41±1.60),
and the patient BMIs were similar to those commonly seen in
Asians. Thus, we need to enroll more patients with high BMIs to
verify the effectiveness of Ta-NOSE-LAR in this group. The
sample size is relatively small, and the study was observational;
therefore, we need to increase the sample size and design a
prospective study in the future.
In conclusion, adopting Ta-NOSE-LAR to excise tumors and

extract specimens had several advantages, including the
avoidance of scar formation, reduced blood loss, and reduced
post-operation hospital stay. Moreover, we believe that mini-
mally invasive surgery will be a key element in the treatment of all
types of surgical diseases in the future.
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