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INTRODUCTION:  In recent  years,  natural  orifice  specimen  extraction  (NOSE)  has  been  attracting  attention
as  a further  minimally  invasive  operation  for colorectal  cancer, and  not  only  improvement  of  appearance,
but  also  reduction  of pain  and wound-related  complications  due  to  abdominal  wall  destruction  has  been
reported.  However,  NOSE  is  technically  complicated  and  difficult,  and  it has not  yet  been  widely  used.
The  aim  of  this  study  was  to confirm  the  feasibility,  safety,  and  short-term  outcomes  of total  laparoscopic
colon  cancer  surgery  with  NOSE.
CASE  PRESENTATION:  From  May  2018  to October  2019,  eight  patients  with  stage  0  or  I colon  cancer
underwent  NOSE  surgery  in  our  hospital.  Transanal  specimen  extraction  was  performed  in  six  cases,  and
transvaginal  specimen  extraction  was  performed  in two cases.  All operations  were  successfully  accom-
plished  without  conversion  to  open  surgery.  The  anastomosis  method  was  double  stapling  technique  in
three  cases  and  overlap  method  in  five  cases.  The  median  operative  time  was  224  min.  The  median  blood

loss  was  10  mL.  The  median  time  to first  flatus  was  1  day,  and  the  median  time  to  first  stool  was  2  days.
The  median  postoperative  observation  period  was 18  months,  but  there  was  no  recurrence.  There  were
no postoperative  complications  in these  cases.
CONCLUSION:  Total  laparoscopic  colon  cancer  surgery  with  NOSE  appears  to be  feasible,  safe,  and  show
promising  efficacy  for selected  patients.

© 2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
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1. Introduction

With the widespread use of laparoscopic surgery, further
minimally invasive surgery is desired. Conventional laparoscopic
colorectal surgery requires abdominal minilaparotomy for extrac-
tion of the specimen. However, the laparotomy incision often
causes postoperative pain, wound infection, and incisional hernia
[1–3]. In recent years, natural orifice specimen extraction (NOSE)

has been attracting attention as a further minimally invasive opera-
tion for colorectal cancer, and not only improvement of appearance,
but also reduction of pain and wound-related complications due to

Abbreviations: NOSE, natural orifice specimen extraction; OABP, oral antibiotic
bowel preparation; VAS, visual analogue scale; TASE, transanal specimen extraction;
TVSE, transvaginal specimen extraction; DST, double stapling technique.
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bdominal wall destruction has been reported [4–10]. However,
OSE is technically complicated and difficult, and it has not yet
een widely used. The aim of this study was  to verify the feasi-
ility, safety, and short-term outcomes of total laparoscopic colon
ancer surgery with NOSE. This paper has been reported in line with
he SCARE criteria [11].

. Case presentation

More than 100 cases of totally laparoscopic surgery with intra-
orporeal anastomosis were performed in our department by May
018, and the procedure has been established. Leveraging these
xperiences led to the introduction of NOSE. This study was a
rospective study conducted by a single operator at a single institu-
ion. The operator is a specialist with over ten years of experience
n laparoscopic colorectal surgery. From May  2018 to December
019, NOSE surgery was performed on eight patients with con-

ent for this surgery for TNM stage 0 or stage I colon cancer. Of the
ight cases, four were men  and four were women. In four cases,
he lesion had undergone endoscopic mucosal resection before
urgery (Table 1). All patients were fully informed of the study
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Table  1
Patients’ characteristics (n = 8).

Case Age (year) Sex BMI
(kg/m2)

ASA Medical
history

Abdominal
operation
history

Tumor
location

Histological
type

Preoperative
treatment
history

Stage*

1 51 Male 23.5 2 None None Sigmoid
colon

tub1 EMR  I

2  53 Male 22.8 1 None None Descending
colon

tub1 EMR  I

3  62 Female 23.1 1 None 2 Sigmoid
colon

tub1 EMR  I

4  73 Female 22.6 1 Cervical
cancer

None Cecum tub1 None 0

5  67 Female 16.9 2 None None Sigmoid
colon

tub1 EMR  I

6  83 Male 21.0 2 Hypertension,
Cerebral
infarction

1 Descending
colon

tub1 None I

7  66 Female 28.9 1 Dyslipidemia None Ascending
colon

tub1 EMR  I

8  63 Male 18.2 1 None None Sigmoid
colon

tub1 None I

BMI: Body mass index. ASA: American Society of Anesthesiologists.
EMR: Endoscopic mucosal resection.

* Clinical stage is classified by UICC-8 staging.

Fig. 1. Transanal specimen extraction.
(a) The staple at the stump of the anal side intestine is excised.
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(b)  Inserting forceps through the anus.
(c) Carefully pulling the specimen into the intestinal tract.
(d) The specimen is removed from the anal canal.

design according to the Ethics Committee on Clinical Investigation
of Osaka Medical College Hospital, which approved the protocol
(No. 2017-161), and provided their written, informed consent to
participate.

The standard procedures, such as skin preparation, antibiotic
prophylaxis, surgical technique, and wound closure, were simi-

lar for all patients. Preoperatively, all patients received routine
mechanical bowel preparation combined with oral antibiotic bowel
preparation (OABP). The OABP involved kanamycin plus metron-
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dazole only on the day before surgery. Cefmetazole sodium (1
/dose) was given intravenously 30 min  before surgery and at 3 h
ntervals thereafter only on the operative day. Postoperative anal-
esia was  maintained by continuous fentanyl infusion for 48 h.
ntravenous infusion of flurbiprofen or oral administration of loxo-
rofen was  used as an additional analgesic at the patient’s request.

ain was  assessed using the visual analogue scale (VAS) and the
umber of additional analgesics from the operation day to the 3rd
ostoperative day.
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Fig. 2. Transvaginal specimen extraction.
(a) The posterior vaginal vault is opened using the pipe inserted from the vagina as a guide.
(b)  The specimen is extracted with forceps inserted from the vagina.
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(c) The opened posterior vaginal vault is closed by continuous suturing with 3-0 Vic
(d)  Posterior vaginal vault after suture closure.

3. Surgical technique

Tumour-specific mesenteric excision was performed as a stan-
dard surgical technique. The colon was resected intracorporeally
using a 60-mm,  linear laparoscopic stapler. Specimens were
removed by transanal specimen extraction (TASE) or transvaginal
specimen extraction (TVSE).

In cases of TASE, the staple at the stump of the anal side intes-
tine was excised, and the specimen was removed with forceps
inserted from the anal. The open intestinal stump was closed again
using a 60-mm,  linear laparoscopic stapler (Fig. 1). In cases of TVSE,
the posterior vaginal vault was opened using the pipe inserted
from the vagina as a guide, and the specimen was  extracted with
forceps inserted from the vagina. The opened posterior vaginal
vault was closed by continuous suturing with 3-0 Vicryl (Ethicon,
Cincinnati, OH, USA) (Fig. 2). An anastomosis was performed after
removing the specimen. The anastomosis method was  the over-
lap method or the double stapling technique (DST) method. The
overlap method was performed by firing one 60-mm linear stapler
load in an isoperistaltic side-to-side manner. The enterotomy was
closed with the Albert-Lembert method, continuous suture using a
3-0 V-Loc (Medtronic, USA) and interrupted suture using 3-0 PDS
(Ethicon) (Fig. 3). In cases using the DST method, the anvil head
was inserted from the 12-mm port wound or anus. The staple at the
stump of the oral side intestine was excised, and purse string suture
was performed using 2-0 prolene (Ethicon). The anvil head was
inserted into the open stump and tied down. The circular endosta-
pler (Intraluminal stapler/ILS Ethicon) was introduced through the

anus, and anastomosis was performed (Fig. 4). A leakage test was
routinely carried out by colonoscopic instillation of air.

The peritoneal cavity was thoroughly washed with warm saline.
A drainage tube was not placed. Peritoneal fluid samples were
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thicon).

ollected under sterile conditions before anastomosis and after
ntraperitoneal lavage and sent for cultures and cytologic exami-
ation. This case series has been reported in line with the PROCESS
uideline [12].

All operations were successfully completed. TASE was  per-
ormed in 6 cases, and TVSE was  performed in 2 cases. One case
f TVSE was  single-incision laparoscopic surgery. The anastomo-
is method was DST in 3 cases and the overlap method in 5 cases.
ytologic examination was  negative both times. Bacterial and fun-
al cultures at the time when the anastomosis was performed to
horoughly wash the abdominal cavity detected bacteria in 3 of 8
ases. There were no postoperative complications in these cases.
he median time to first flatus was  1 day, and the median time to
rst stool was  2 days (Table 2). From the second day after surgery,

he VAS scale dropped below 30 (Table 3). The median postoper-
tive observation period was  two years, and there have been no
ecurrences.

. Discussion

In recent years, the number of articles reporting the usefulness
f laparoscopic colorectal surgery using NOSE has been gradually

ncreasing. Previous studies reported that laparoscopic colorec-
al surgery with NOSE required only small incisions, resulting in
aster gastrointestinal recovery, less postoperative pain, shorter
ospital stay, and good cosmetic outcomes [9,13–16]. However,

aparoscopic surgery using NOSE is technically complicated and dif-
cult, and it requires an enterotomy within the peritoneal cavity,

hich can cause bacterial infection and cancer cell transplanta-

ion. According to a meta-analysis, NOSE has a longer surgery time
han the conventional method, but there is less wound infection,
nd postoperative complications such as anastomotic leakage are
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Fig. 3. Anastomosis by the overlap method.
(a) Firing one 60-mm linear stapler load in an isoperistaltic side-to-side manner.
(b) The enterotomy is closed with the Albert method, with continuous suture using a 3-0 V-Loc (Medtronic).
(c)  Further reinforcement is closed with interrupted sutures using 3-0 PDS (Ethicon) in the Lembert method.
(d) Endoscopic image of the anastomosis site.

Fig. 4. Anastomosis by the double stapling technique.
(a) The staple at the stump of the oral side intestine is excised.
(b)  Purse string suture using 2-0 prolene (Ethicon) in the abdominal cavity.
(c) Inserting the anvil head into the open stump.
(d) Tying the thread and fixing the anvil head. A circular endostapler (intraluminal stapler/ILS, Ethicon) is introduced through the anus, and anastomosis is performed.

207
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Table  2
Operative results.

Case Viscerotomy
site

Anastomosis Operation
time
(min)

Blood
loss (ml)

CY
(before*)

CY
(after**)

Fluid
culture
(before*)

Fluid culture
(after**)

First
flatus
(days)

First stool
(days)

Postoperative
length of stay
(days)

Complications

1 TASE Overlap 204 10 – – – Candida
albicans

1 3 10 None

2  TASE Overlap 236 10 – – – – 1 1 8 None
3  TASE DST 221 10 – – – – 1 3 10 None
4  TVSE Overlap 258 10 – – – Enterococcus

faecalis
1 4 13 None

5  TASE DST 179 10 – – – – 1 1 10 None
6  TASE Overlap 226 10 – – – Enterococcus

faecium,
Clostridium
species

1 1 9 None

7  TVSE (SILS) Overlap 303 10 – – – – 2 2 10 None
8  TASE DST 174 10 – – – –

SILS: Single incision laparoscopic surgery. CY: Cytologic examination.
* Before anastomosis.

** After intraperitoneal lavage.

Table 3
Postoperative pain outcomes.

TASE TVSE

Pain scale (VAS score)
Day 0 43 (0–80) 45 (40–50)
Day 1 35 (10–60) 40 (40–40)
Day 2 18 (0–40) 30 (20–40)
Day 3 16 (0–30) 25 (20–30)
Number of additional analgesics
Day 0 0.8 (0–1) 1 (1–1)
Day 1 2 (0–4) 2 (2–2)
Day 2 0.3 (0–2) 0.5 (0–1)
Day  3 0 0.5 (0–1)

VAS score: Visual analogue scale score.
Values are expressed as medians (range).
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#Final approval of the manuscript: Shinsuke Masubuchi, Junji
similar to those of the conventional method [9]. In this report,
although a bacterial culture test after intraperitoneal lavage was
positive in 3 of 8 cases, high fever did not occur, and the increase in
values indicating inflammation on blood testing was milder than
in the conventional method. There were no postoperative com-
plications. In addition, NOSE is comparable to the conventional
method in terms of 5-year disease-free survival, the number of har-
vested lymph nodes, and securing an appropriate surgical margin
[9,17,18]. Based on these findings, NOSE is considered feasible and
oncologically safe. However, it is important to remember that NOSE
is a procedure that deviates from the principle of cancer surgery in
which the tumour should not be exposed, and cancer cell implan-
tation may  occur. In order to prevent local recurrence of cancer, it is
important to adequately lavage the intestinal tract and the abdom-
inal cavity, to use a specimen extraction bag or wound retractor.
In addition, this technique has limitations when the tumor is
large, so it is important to select the appropriate cases. There are
two methods of NOSE: transanal specimen extraction (TASE) and
transvaginal specimen extraction (TVSE). There are various types
of intracorporeal anastomoses, such as side-to-side anastomosis
using a linear stapler and double stapling technique using a circular
stapler. It is important to select an appropriate specimen extrac-
tion route and anastomosis method for each case. In order to avoid
increasing postoperative complications, the technique of intracor-
poreal anastomosis should be fully mastered before starting NOSE.
NOSE has been reported to be comparable to conventional methods
in both short-term and long-term outcomes, but long-term out-

comes for advanced cancer require more careful judgment. This
technique may  provide both an attractive way to reduce abdomi-
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al incision-related morbidity and a bridge to pure natural orifice
ransluminal endoscopic surgery (NOTES) colon surgery.

. Conclusion

Total laparoscopic colon cancer surgery with NOSE appears to
e feasible, safe, and show promising efficacy for selected patients.
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