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Purpose. Transvaginal natural orifice specimen extraction (NOSE) in la-
paroscopic colorectal surgery has been attracting attention as a minimally
invasive surgery for colorectal cancer recently. The objective of this study
was to evaluate the feasibility and short-term clinical outcomes of trans-
vaginal NOSE.

Methods. We retrospectively analyzed patient records in our registry data-
base who underwent transvaginal NOSE in laparoscopic colorectal sur-
gery between 2011-2020. We included female patients with diverticulitis,
colon polyp, and colon tumor size less than 6 cm. Patients with intact hy-
men, pregnancy, advanced tumor, middle/low rectal tumor, and disagree-
ment of transvaginal NOSE were excluded. Patients characteristics, short-
term surgical outcome, intraoperative and postoperative complications were
analyzed.

Results. Transvaginal natural orifice specimen extraction (NOSE) in la-
paroscopic colorectal surgery was performed in 38 patients. The mean du-
ration of surgery was 255.79 £ 80.35 mins, for right-sided colon was
253.57 + 78.67 minutes and 258.53 + 84.73 minutes for left-sided colon.
The mean duration of hospital stay was 5.82 +2.93 days, 6.33 + 3.22 days
for right-sided colon surgery and 5.18 £ 2.48 days for left-sided colon sur-
gery. The mean time to first flatus was 1.42 £ 0.68 days, 1.48 + 0.81 for
right-sided colon and 1.35 £ 0.49 for the left-sided colon. Post-operative
complications were recorded, included 2 cases (5.26%) anastomosis leak-
age, 1 case (2.63%) postoperative ileus, 1 case (2.63%) intra-abdominal
wound infection, 1 case colon perforation (2.63%), 1 case (2.63%) colo-
vaginal fistula. There was no intraoperative complication, post-operative
urinary tract infection, wound incision hernia, sexual dysfunction or dys-
pareunia reported.

Conclusion. From our preliminary results show transvaginal NOSE in la-
paroscopic colorectal surgery is an alternative choice for selected cases.
But this surgical technique requires more clinical evidence and long-term
follow-up.

[J Soc Colon Rectal Surgeon (Taiwan) 2021,;32:114-122]

I aparoscopic surgery is a well-established surgi-  gery for the treatment of patients with colorectal dis-
cal method with greater advances than open sur-  eases.' Laparoscopic surgery resulted in faster postop-
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erative recovery, reduces postoperative morbidity, and
shortens hospital stay when compared to open surgery.
With the development of minimally invasive surgery,
surgeons are pursuing scarless abdominal surgery to
avoid wound-related morbidity and for better cos-
mesis.” However, conventional laparoscopic colorec-
tal surgery requires mini-laparotomy for specimen ex-
traction. Studies have shown that the majority of lap-
aroscopic wound complications occurred at the speci-
men extraction site, such as postoperative pain, wound
infection, and incisional hernia.*’

In recent years, natural orifice specimen extrac-
tion has been attracting attention as a minimally inva-
sive surgery for colorectal cancer, not only for better
cosmetic results but also for reducing pain and fewer
wound-related complications.®’” Although transrectal
specimen extraction is wildly used in laparoscopic
colorectal surgery, it is frequently performed in sig-
moid colon or rectum due to relatively easy access to
the peritoneal cavity via the resected distal side of the
colon or rectum, whilst transvaginal natural orifice
specimen extraction (NOSE) can be performed for
right- or left-sided colectomy and extraction of larger
specimen.?

The objective of this study was to evaluate the
technical feasibility and short-term clinical outcomes
of transvaginal natural orifice specimen extraction
(NOSE) in laparoscopic colorectal surgery.

Materials and Method

We identified 38 patients who underwent elective
transvaginal NOSE in laparoscopic colorectal surgery
between January 2011 and December 2020 in our pro-
spectively registered patient database at China Medi-
cal University Hospital. The indication for transva-
ginal NOSE was female patients without an intact hy-
men and with tumor size less than 6 cm, measured by
preoperative computer tomography. We excluded pa-
tients with disagreement of transvaginal NOSE, preg-
nancy, advanced tumor, and tumor located at middle
or lower rectum. Patient demographics, short-term
surgical outcome, intraoperative and postoperative
complications were evaluated.

All patients were operated on by the same surgical
team. This study was approved by the Institutional
Review Board of the China Medical University Hos-
pital (CMUH-REC-02).

Surgical technique of transvaginal NOSE

Patients were placed in lithotomy position. The
abdomen, perineum, and vagina were prepared anti-
septically. The tumor-specific mesenteric excision was
performed in standard surgical technique.

For transvaginal NOSE in right-sided colectomy
(included tumors located at appendix, cecum, ascend-
ing colon, and proximal transverse colon), after me-
senteric excision was performed, the colon was re-
sected intracorporeally using articulating linear sta-
plers, then the anastomosis was performed by firing
one 60 mm linear stapler in an isoperistaltic or anti-
peristaltic side-to-side manner, then the enterostomy
was closed with Albert-Lembert method. Next, the
vagina was washed with 10% povidone-iodine and
the uterus was retracted using 33 mm circular sizer
(Fig. 1). Then, a 4 to 5 cm transverse posterior col-
potomy was performed using laparoscopic monopolar
scissors (Fig. 2). A wound protector (Fig. 3) was care-
fully inserted into the abdominal cavity through the
colpotomy and the specimen was grasped out by Bab-
cock clamp (Figs. 4 and 5) then the wound protector
was gently removed by using Babcock clamp grasp-
ing the edge of the wound protector (Fig. 6). Two wet
gauzes were inserted into the vagina to prevent air
leak (Fig. 7). The colpotomy was closed laparosco-

Fig. 1. The uterus was retracted using 33 mm circular sizer
and posterior colpotomy was performed using lapa-
roscopic monopolar scissors.
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Fig. 2. A 4to5 cmtransverse posterior colpotomy was per-

Fig. 5. Extraction of specimen via wound protector.
formed. g P b

Fig. 6. Removal of wound protector by using a Babcock
clamp by grasping the edge of wound protector.

Fig. 4. Insertion of Babcock forceps through the wound
protector.

Fig. 7. No air leak was noted by packing two wet gauzes

pically using a running barbed absorbable suture’ (Fig. into the vagina.

8). Only three trocar sites were noticeable on the ab-

domen (Fig. 9). vidone-iodine and the uterus was retracted using 33
For transvaginal NOSE in left-sided colectomy, = mm circular sizer (Fig. 1). A4 to 5 cm transverse pos-

after mesenteric excision was performed and the co-  terior colpotomy was performed using laparoscopic

lon was resected intracorporeally using articulating ~ monopolar scissors (Fig. 2). A wound protector was

linear staplers. The vagina was washed with 10% po-  carefully inserted into the abdominal cavity through
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Fig. 8. Closure of posterior fornix using barbed suture.

the colpotomy (Fig. 3) and the specimen was grasped
out by a Babcock clamp (Figs. 4, 5). For left hemi-
colectomy, the wound protector was removed once
the specimen was extracted out from the abdominal
cavity (Fig. 6). Two wet gauzes were inserted into the
vagina to prevent air leak (Fig. 7). The anastomosis
was performed by firing one 60 mm linear stapler in
an isoperistaltic side-to-side manner, then the entero-
stomy was closed with Albert-Lembert method, and
lastly, the colpotomy was closed laparoscopically us-
ing a running barbed absorbable suture (Fig. 8). For
anterior resection or low anterior resection, the anvil
was inserted into the abdominal cavity through the va-
gina once the specimen was extracted out from the ab-
dominal cavity, then the wound protector was removed
(Fig. 6). Two wet gauzes were inserted into the vagina
to prevent air leak (Fig. 7). The colpotomy was then
closed laparoscopically using a running barbed absor-
bable suture (Fig. 8). The proximal stump was sutured
with a purse-string suture using 2-0 Prolene, the anvil
was inserted into the stump and tied. The circular en-
dostapler was introduced through the anus, either end-
to-end or side-to-end anastomosis was performed.
Only four trocar sites were noticeable on the abdomen
(Fig. 10).

Statistical analysis

Statistical analysis was performed using IBM
SPSS 16.0 software. Continuous variables between
the transvaginal NOSE in right-sided colectomy and
transvaginal NOSE in left-sided colectomy groups

Fig. 9. Trocars site for right-sided laparoscopic colorectal
surgery.

Fig. 10.Trocars site for left-sided laparoscopic colorectal
surgery (including left hemicolectomy, anterior re-
section, and low anterior resection).

were reported as mean with standard deviations (SD).
Categorical variables were presented as numbers with
percentages.

Results

Patient characteristics are indicated in Table 1,
while the operative and postoperative outcomes of pa-
tients who underwent transvaginal NOSE are summa-
rized in Table 2. The mean duration of surgery was
255.79 £ 80.35 min, for transvaginal NOSE in right-
sided colectomy was 253.57 £ 78.67 min while the
transvaginal NOSE in left-sided colectomy was 258.53
+ 84.73 min. The mean estimated blood loss was 41.45
+47.01 mL, transvaginal NOSE in right-sided colec-
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tomy was 47.14 = 54.05 mL while the transvaginal
NOSE in left-sided colectomy was 34.41 +37.08 mL.
The mean size of the tumor retrieved via the trans-
vaginal route was 3.27 £ 1.27 cm, transvaginal NOSE
in right-sided colectomy was 3.16 £ 1.31 cm while the
transvaginal NOSE in left-sided colectomy was 3.40
+ 1.24 cm (the largest tumor was 6 cm). The mean
number of lymph nodes harvested for malignant was

Table 1. Patient characteristics

Characteristic Transvaginal NOSE
(n=138)
Age, year (mean = SD) 68.58 £10.11
BMI, kg/m”® (mean + SD) 24.16 +3.86
ASA score
I 2 (5.26%)
I 20 (52.63%)
I 15 (39.47%)
v 1 (2.63%)
Previous abdominal surgery 10 (26.32%)
Disease
Benign
Polyp 2 (5.26%)
Diverticulitis 3 (7.89%)
Colonic ulcer with active bleeding 1 (2.63%)
Malignant 32 (84.21%)
Location of tumor
Right sided colon 18 (47.37%)

Transverse colon
Descending colon
Sigmoid colon
Upper rectum

3 (7.89%)
5 (13.16%)

11 (28.95%)
1 (2.63%)

19.29 £ 9.94, for the right colon specimen was 21.86 £
10.72 while the left colon specimen was 16.12 + 8.11.
The mean number of days of the first flatus was 1.42 £
0.68 day, for transvaginal NOSE in right-sided colec-
tomy was 1.48 + 0.74 day) while the transvaginal
NOSE in left-sided colectomy was 1.35 + 0.49 day.
The mean duration of hospitalization was 5.82 + 2.93
day, for transvaginal NOSE in right-sided colectomy
was 6.33 £ 3.22 day while transvaginal NOSE in left-
sided colectomy was 5.18 £ 2.48 day.

In our transvaginal NOSE series, the operative
and postoperative outcome of transvaginal NOSE which
includes operation time, estimated blood loss, tumor
size, number of lymph node harvested, time to first
flatus, and postoperative hospital stay showed no sta-
tistical difference in the subgroup analysis between
the transvaginal NOSE in right-sided colectomy and
transvaginal NOSE in left-sided colectomy.

The intraoperative and postoperative complica-
tions of patients undergoing transvaginal NOSE in
right-sided and left-sided colectomy are summarized
in Table 3. There were no intraoperative complica-
tions such as injury to surrounding viscera during
transvaginal NOSE or ruptured of the specimen dur-
ing transvaginal NOSE. Postoperative complications
included anastomosis leak were noted in two cases of
transvaginal NOSE in left-sided colectomy (11.76%)
and there was one case of intra-abdominal abscess in
transvaginal NOSE in left-sided colectomy (5.88%).
There was one case (4.76%) each in the category of

Table 2. Operative and postoperative outcome of transvaginal natural orifice specimen extraction (NOSE) in laparoscopic colorectal

surgery

Parameters Transvaginal NOSE (n = 38) Subgroup analysis p value

Operation time, min 255.79 + 80.35 Right-sided 253.57 £78.67 0.946
Left-sided 258.53 £ 84.73

Estimated blood loss, ml 41.45+47.01 Right-sided 47.14 £ 54.05 0.474
Left-sided 34.41 £37.08

Tumor size 327+1.27 Right-sided 3.16 £ 1.31 0.987
Left-sided 340£1.24

Number of lymph node harvested 19.29 £9.94 Right-sided 21.86 £ 10.72 0.832
Left-sided 16.12 £ 8.11

Time to first flatus, day 1.42 £0.68 Right-sided 1.48 £0.81 0917
Left-sided 1.35£0.49

Postoperative hospital stay, day 582+£293 Right-sided 6.33£3.22 0.626
Left-sided 5.18£2.48




Vol. 32, No. 3

Transvaginal NOSE in Laparoscopic Colorectal Surgery 119

Table 3. Intraoperative and postoperative complications of transvaginal natural orifice specimen extraction (NOSE) in laparoscopic

colorectal surgery

. Right-sided Left-sided
Parameters Transvaginal transvaginal transvaginal
NOSE (n=38)
NOSE (n=21) NOSE (n=17)
Intraoperative complications - - -
(injury to surrounding viscera/specimen ruptured during extraction)
Postoperative complications
Anastomosis leakage 2 (5.26%) - 2
Postoperative ileus 1 (2.63%) 1 -
Abdominal wound infection 1 (2.63%) 1 -
Intra-abdominal abscess 1 (2.63%) - 1
Colon perforation 1 (2.63%) 1 -
Colovaginal fistula 1 (2.63%) 1 -

Urinary tract infection

Incisional hernia

Sexual dysfunction

Dyspareunia
Re-admission within 30 days
Local recurrence (for malignant disease)
Mortality

post-operative ileus, abdominal wound infection, co-
lon perforation, and colovaginal fistula in transvagi-
nal NOSE in right-sided colectomy. There was no re-
admission within 30 days, local recurrence (for malig-
nant disease), and mortality reported in both trans-
vaginal NOSE in right-sided and left-sided colectomy

group.

Discussion

Laparoscopic colorectal surgery is ideal for the
implementation of natural orifice extraction of speci-
mens. Redwine et al. reported the first series of trans-
vaginal specimen retrieval in five women with sig-
moid endometriosis in 1996 but the results have not
been widely accepted. The main reluctance of the sur-
geon back then was due to the fear of rectovaginal fis-
tula.' With constant innovations and significant im-
provements in minimally invasive instruments and
techniques, the complication rate of transvaginal na-
tural orifice specimen extraction (NOSE) in laparo-
scopic surgery is low."!!

In our study, the size of the tumors extracted via
the transvaginal route ranged from 0.9 to 6 cm. If the

tumor is not a advanced tumor, via the transvaginal
route is an alternative choice, regardless of the size.
As a advanced tumor invaded the visceral peritoneum
or adhered to an adjacent organ, transvaginal NOSE
could be a possible risk for tumor seeding near the
pelvic area or the posterior fornix. There are a few rea-
sons to perform a transvaginal NOSE when tumor lo-
cated at left-sided colon such as large tumor size, a
bulky mesocolon, or a narrow pelvis, which makes it
difficult to be extracted transanally, but it can be pos-
sibly done via transvaginal fashion. The largest tumor
we have extracted out was 6 cm in size. According to
Stipa et al., the largest retrieved tumor size via trans-
vaginal was 8.5 cm.”'?"'* However, there was a lack of
data reporting the appropriate mesocolon size to per-
form transvaginal NOSE, further studies are needed to
determine the suitable size.

Secondly, the long distal stump especially for de-
scending or proximal sigmoid tumors, makes it hard
for the specimen to be pulled out via transanal fash-
ion, it might tear the distal stump during extraction of
the specimen. Thus, transvaginal NOSE could be per-
formed in addition to laparoscopic colectomy when
there is a long distal stump.

There were no intraoperative complications such
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as injury to surrounding viscera or specimen ruptured
during extraction. However, there were two cases
(5.26%) of anastomosis leakage in our transvaginal
NOSE in left-sided colectomy group but there were
none in the transvaginal NOSE in right-sided colec-
tomy group. The two anastomosis leakage cases did
not require re-operation and were successfully man-
aged by conservative treatment. There was one case of
intra-abdominal abscess in the transvaginal NOSE in
left-sided colectomy group which was successfully
managed by percutaneous abscess drainage and em-
pirical antibiotic was used for at least 10 days.

There was each one case of postoperative ileus,
abdominal wound infection, and splenic flexure colon
perforation in the transvaginal NOSE in right-sided
colectomy group. The case of postoperative ileus was
managed by conservative treatment. The one case of
abdominal wound infection was managed by remov-
ing the sutures, debridement of the wound, and ad-
ministration of empirical antibiotic, as we do not rou-
tinely administered prophylaxis antibiotic postopera-
tively. The splenic flexure colon perforation was due
to the thermal effect caused by the energy device while
performing the splenic flexure mobilization, re-opera-
tion and primary closure of the perforated bowel was
performed. There was one case of colovaginal fistula
in the transvaginal NOSE in right-sided colectomy
group. In this case, the posterior colpotomy wound
was closed via transvaginal route, which might acci-
dentally suture to the nearby colon or rectum, and thus
the occurrence of colovaginal fistula.'> From this case
onwards, we performed the closure of posterior col-
potomy laparoscopically and no further colovaginal
fistula occurrence was noted.

Other surgical morbidities which include anasto-
mosis bleeding, urinary tract infection, incisional her-
nia, readmission within 30 days, sexual dysfunction,
and dyspareunia were not reported.>® Studies showed
posterior colpotomy does not increase postoperative
morbidities such as urinary tract infection, dyspareunia,
and sexual dysfunction.>>!® There was no local recur-
rence in our malignant tumor patient during follow up
period. There was also no mortality in all the patients.

This technique may be an alternative for lowering
the incidence of incisional hernia and abdominal wound

infection, facilitating a shorter time to the return of
bowel function, shorter length of hospital stays, and
better cosmetic results.* Furthermore, transvaginal
NOSE could also be performed by retrieving speci-
mens from both the right- and left-sided colon,'® espe-
cially in patients with large tumors (< 6 cm), a bulky
mesocolon, or a narrow rectum.’

However, there are limitations of this study that
must be noted, including the small number of patients,
the lack of long-term outcomes, and comparative stu-
dies. The retrieval of specimens via the vagina may not
be appropriate for patients with vaginal anomalies.'’

Nevertheless, further studies with long-term out-
comes and follow-up are required to establish whether
transvaginal natural orifice specimen extraction (NOSE)
in laparoscopic colorectal surgery offers advantages
to patients.

Conclusion

In conclusion, from our preliminary results show
transvaginal natural orifice specimen extraction (NOSE)
in laparoscopic colorectal surgery is an alternative
choice for selected cases. This procedure is also feasi-
ble for some selected patients with larger tumor size,
bulky mesocolon, and narrow pelvis. However, fur-
ther studies are needed to assess the long-term out-
comes of this technique.
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