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Purpose. Natural orifice specimen extraction (NOSE) after minimally in-
vasive surgery may minimize abdominal incisions, thus leading to de-
creased postoperative pain and shorter hospitalization. We examined the
safety and feasibility of NOSE in community hospital.

Material and Methods. We recruited patients from a single institution from
April 2019 to May 2022 who underwent NOSE during laparoscopic or
robotic surgery. Patient characteristics, surgical data, and hospitalization
data were retrospectively collected and analyzed.

Results. Forty-eight patients (31 women and 17 men; median age, 60.3
years; mean body mass index, 23.4 kg/m®) were included. Five had benign
colon lesions and 43 had cancer. Forty-five patients underwent laparo-
scopic surgery and three patients underwent robotic surgery. The mean
operative time was 239.2 minutes for laparoscopic anterior resection (AR)
and for low anterior resection (LAR). The surgical procedure included 45
ARs or LARs, one right hemicolectomy, one total colectomy, and one
Hartmann procedure. We retracted two specimens via the vagina and the
other specimens via the anus. The average specimen length and width
were 14.4 cm and 10.2 cm, respectively. For those with cancer, the aver-
age tumor length and width were 2.6 cm and 2.0 cm, respectively. Post-
operatively, the mean time to first flatus was 1.7 days, the mean antibiotic
usage time was 1.9 days, and the mean hospitalization was 6.8 days. There
were no mortalities, morbidities, or local recurrences.

Conclusion. NOSE is safe and feasible during colorectal surgery in com-
munity hospital.

[J Soc Colon Rectal Surgeon (Taiwan) 2023;34:164-173]

Minimally invasive techniques have been con-
sidered the gold standard for colorectal sur-
gery over the past two decades. However, the addi-
tional abdominal incision for specimen retrieval re-
mains a problem. This additional wound may result in
postoperative pain, surgical site infection, and inci-
sional hernia.'” Therefore, natural orifice specimen

extraction (NOSE) has been used as an alternative to
mitigate these unfavorable outcomes.

The disadvantages of NOSE with intra-corporeal
anastomosis are the level of technical difficulty. It may
increase the peritoneal contamination risk when we
open the bowel lumen in the peritoneal cavity. The
cancer cell spreading contamination, while extracting
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the specimen from natural orifice, is another concern.
It may possible be the reasons that are reported using
in medical center only. It is not widely practice in com-
munity hospital.

Our institute had reported an initial result of
NOSE.? Now, we report our short-term outcome. We
also introduced our NOSE surgical technique, in-
cluding the anvil setup and intra-corporeal anasto-
mosis.

Materials and Methods
Patient selection

This retrospective series enrolled all patients at
our institution who underwent minimally invasive
surgery with NOSE from April 2019 to May 2022. We
reviewed the medical records and noted that the surgi-
cal approach was determined during a preoperative
meeting involving the patient, the family of the pa-
tient, and the physician. All patients were informed
that specimen retraction would be attempted via the
anus or vagina.

Patients with a body mass index (BMI) more than
30 or tumor size larger than 5 cm were excluded. Tu-
mors located between the sigmoid colon and upper
rectum were preferred.

Demographic information was collected prospec-
tively, including age, sex, BMI, American Society of
Anesthesiology class, tumor size, tumor location, sur-
gical procedure, operative time, operative blood loss,
pathologic TNM stage, time to passage of flatus, post-
operative hospitalization, antibiotic usage, and peri-
operative complications.

Preoperative preparation

Antegrade bowel preparation was performed 1
day before surgery if there was no contraindication. If
the bowel was not clean during the morning check on
the day of surgery, then an additional cleansing enema
was administered. An intravenous prophylactic anti-
biotic agent (Flomoxef 1 g) was administered before
the incision was created.

Anesthesia

We routinely utilized a bispectral index (BIS) mo-
nitor (MDoloris Medical Systems, Loos, France) to
maintain the desired level of anesthesia.**

Surgical procedure

The surgical procedure was the same as that used
for conventional laparoscopic colectomy.! Patients
were placed in the Trendelenburg position. After the
open insertion of a 12-mm balloon supra-umbilical
port for the three-dimensional laparoscopy camera
(Endoeye Flex 3D; Olympus, Tokyo, Japan), a 12- to
15-mmHg pneumoperitoneum was created. Subse-
quently, two 5-mm working ports were placed on the
left and right middle abdomen. A 12-mm trocar was
inserted in the right lower abdominal quadrant. If ne-
cessary, then an additional one or two 5-mm trocars
were inserted in the left lower abdominal quadrant
and/or right upper middle abdomen as assistive ports.

Then, the following procedures were standardized
for all patients with left-side colorectal cancer: an ava-
scular retroperitoneal plane from the para-duodenum
mesocolon was created; high ligation of the inferior
mesenteric vein was performed; the splenic flexure
was mobilized; high or low ligation of the inferior me-
sentery artery, dependent on the tumor location, was
performed; partial mesorectal excision with nerve pre-
servation was performed for upper rectal cancer pa-
tients; rectal stump irrigation was performed before
resection of the distal part of the colon; fluorescence
angiography with 0.1 mg/kg indocyanine green (TAI-
YO Pharma Tech Co., Ltd., Osaka, Japan) was per-
formed,” and proximal and distal resections were per-
formed using an Endo GIA stapler (Medtronics, Dub-
lin, Ireland).

Then, specimen extraction was performed. The
distal staple line on the rectum was resected with a
scissors or energy device. The anus was dilated with a
sizer (EEA; Ethicon Inc., Raritan, NJ). Gauze was
sterilized with povidone-iodine and applied to the rec-
tal stump. An extra-small Alexis wound protector
(Applied Medical, Rancho Santa Margarita, CA) was
introduced via the anus (Fig. 1A), and a Babcock
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clamp was introduced via the anal Alexis wound pro-
tector. The specimen was grasped and removed via the
anus (Fig. 1B). Wet gauze was placed in the anus to
prevent pneumoperitoneum air leakage.

After transanal specimen extraction, the side-to-
end single-stapling colorectal anastomosis®®® was
performed. The circular stapler anvil was advanced to
the abdomen via the anal Alexis wound protector. The
proximal staple line on the colon was removed by a
scissors or energy device. Gauze soaked with povi-
done-iodine was applied to the colon stump for steril-
ization. The anvil was placed inside the colon (Fig.
2A). The proximal site of the colonic lumen was oc-

cluded by the Endo GIA stapler (Fig. 2B). The serosa
was closed with 3-O Vicryl™ (Ethicon Inc.) interrupt-
ing sutures. A hole was created on the proximal colon
3 to 4 cm from the edge (Fig. 2C) to allow penetration
of the anvil shaft. The anvil was fixed with 2-O Pro-
lene™ (Ethicon Inc.) intracorporeal purse-string su-
tures (Fig. 2D). The tissue resected with the stapler
was extracted via the anus. The Alexis wound protec-
tor was removed from the anus. Purse-string sutures
were used for the rectal stump. After the circular sta-
pler gun was setup, purse-string sutures were used for
fixation (Fig. 3A). The anvil of the circular stapler
gun was reloaded, and a side-to-end single-stapling

Fig. 1. (A) Extra-small Alexis wound protector introduced from the anus to the abdominal cavity. (B) A Babcock clamp via
the Alex wound protector used to grasp the specimen and remove it via the anus.

Fig. 2. (A) Placement of the anvil in the proximal colon. (B) Closure of the proximal colon lumen with the Endo GIA. (C)
Creation of a hole in the proximal colon 3 to 4 cm from the edge. The anvil shaft penetrated the colon wall. (D) Fixa-

tion of the anvil with purse-string sutures.
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Fig. 3. (A) The circular stapler gun and purse-string sutures. (B) The anvil was connected to the circular stapler gun.

colorectal anastomosis was created (Fig. 3B). Three
additional colonic serosa sutures were used for ten-
sion release. Evaluation was performed during the in-
traoperative colonoscopy.

The end-to-end anastomosis was performed in the
same manner as the side-to-end anastomosis except
there was a difference in the anvil setup on the proxi-
mal colon. We used purse-string sutures on the proxi-
mal colon and placed the anvil inside. Then, we used
purse-string sutures to fix the anvil. If the specimen
was extracted via the vagina, then the vagina was closed
with 3-O Vicryl™ sutures. Right hemicolectomy was
performed in the same manner as conventional laparo-
scopic right hemicolectomy.'® We utilized three ports.
After the first supra-umbilical 12-mm balloon trocar
was inserted as a camera port, another 5-mm trocar
was placed in the right lower middle abdomen, and a
12-mm trocar was placed in the midline 4 cm above
the pubic synthesis. The medial-to-lateral approach
was used and D3 dissection was performed. An intra-
corporeal stapled functional side-to-side isoperistaltic
ileocolic anastomosis was created. The subtotal colec-
tomy was performed in the same manner as conven-
tional laparoscopic subtotal colectomy for benign co-
lon disease. For the robotic left hemicolectomy or AR
cases, the trocar site placement was modified using
the Institute® da Vinci Xi® Clinical Specialty Guide.

Postoperative care
After surgery, a prophylactic intravenous anti-

biotic (Flomoxef) was prescribed for 1 day. Patients
were offered liquids soon after recovery from anesthe-

sia. There were no dietary restrictions after the pati-
ents could tolerate liquids. All patients were allowed
early mobilization. Proton pump inhibitor therapy
(Lanxoprazole) was administered intravenously 1 day
after surgery.

Postoperative acetaminophen (Scanol) was ad-
ministered to alleviate pain. Meperidine was adminis-
tered intramuscularly if the oral medication did not re-
lieve the pain. The urinary catheter was usually re-
moved on the first postoperative day. An intra-abdom-
inal drain was not routinely used. Discharge criteria
included tolerance of general meals for at least 1 day,
stool passage, and no signs of infection or leakage.

Results

The population included 48 patients (Tables 1 and
2). Five patients had benign colon lesions and 43 had
cancer. There were 17 male and 31 female patients
with a median age of 60.3 years and mean BMI of
23.4 kg/m>.

Three patients did not undergo preoperative bowel
preparation. Seven patients were administered an en-
ema (Fleet®) before surgery. The other 38 patients
underwent oral antegrade bowel preparation with two
packs of Bowklean® powder 1 day before surgery.

The five benign colonic lesions were pan-colon
polyposis, sigmoid polyposis, sigmoid tubulovillous
adenoma, sigmoid diverticulosis, and sigmoid colo-
vesical fistula. The patient with pan-colonic polyposis
underwent laparoscopic subtotal colectomy. The other
patients underwent laparoscopic AR.
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Table 1. Patient characteristics

Table 2. Tumor characteristics

Characteristics (N=48) Malignancy (43)
Age (years) 60.3 (£13.2) Location
Sex Hepatic flexure 1 (2.3%)
Women (%) 31 (64.6%) Descending colon 2 (4.7%)
Men (%) 17 (35.4%) Sigmoid to the upper-third of the rectum 39 (90.7%)
BMI 23.4 (£3.1) Lower-third of the rectum 1 (2.3%)
ASA Tumor size
1 1 (2%) Length (cm) 2.6 (x1.2)
2 23 (48%) Width (cm) 2.0 (x1.0)
3 24 (50%) Lymph nodes harvested 16.9 (£6.6)
Benign (5) T stage
Polyps 3 T1, Tis 13 (30.2%)
Diverticulosis T2 11 (25.6%)
Colo-vesical fistula 1 T3 15 (34.9%)
Malignancy (43) T4 4(9.3%)
Stage Tis 2 (4.7%) N stage
Stage T1 18 (41.9%) NO 39 (90.7%)
Stage T2 7 (16.3%) N1 4 (9.3%)
Stage T3 15 (34.9%) N2 0
Stage T4 1(2.3%) M stage
Values are presented as the mean + standard deviation unless MO 42 97.7%)
M1 1(2.3%)

otherwise indicated.
BMI, body mass index; ASA, American Society of
Anesthesiology.

The pathology results of the patients with cancer
are summarized in Table 2. The average tumor length
and width were 2.6 cm and 2.0 cm, respectively. The
average number of harvested lymph nodes was 16.9
(range, 5-38). One patient with hepatic flexure colon
cancer underwent laparoscopic right hemicolectomy,
and the specimen was extracted via the vagina. Two
tumors were located in the descending colon. One tu-
mor was found in a patient with lower-third rectal can-
cer. The other 39 tumors were sigmoid colon cancer or
upper-third rectal cancer. Two patients underwent com-
bined surgery. One sigmoid cancer patient underwent
oophorectomy because of direct invasion with T4b
pathology. Another patient with rectal cancer adher-
ent to the cervix and cecum underwent total hysterec-
tomy and partial cecostomy; the specimen was ex-
tracted via the vagina and had T4b pathology. The
mean follow-up time was 14.1 months (standard devi-
ation, £11.6 months). No local recurrence was ob-
served. Two patients had distal metastasis. One fe-
male patient with initial pT3N2aMO stage I1IB rectal
cancer had lung and liver metastasis 22.4 months after

Values are presented as the mean * standard deviation unless
otherwise indicated.

surgery. A male patient with initial pT3N2bMO stage
IIC sigmoid cancer had lung metastasis 10.4 months
after surgery.

The surgery data are listed in Table 3. Three pa-
tients underwent robotic surgery and 45 underwent
laparoscopic surgery. The mean operative times were
239.2 minutes for laparoscopic AR/LAR and 361.3
minutes for robotic AR. The mean blood loss was 11.3
mL. Of the 42 patients with left-side colon cancer, 38
underwent high ligation of the inferior mesenteric ar-
tery. The mean anastomosis was 8.2 cm from the anal
verge; there were 29 side-to-end and 17 end-to-end
anastomoses. The average length and width of the
specimens were 14.4 cm and 10.2 cm, respectively.

Postoperatively, the mean time to first flatus was
1.7 days (Table 4) and the mean antibiotic usage time
was 1.9 days. The intra-abdominal drain was a 19-Fr
Jackson-Pratt drain; it was used in 14 patients for a
mean duration of 3.7 days. Patients were hospitalized
for a mean of 6.8 days.

Two patients required prolonged antibiotic usage,
including one patient with pneumonia before the Hart-
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Table 3. Operative outcomes

Table 4. Postoperative outcomes

Surgery
Laparoscopy 45
Robotic 3

Surgical procedure

Laparoscopic right hemicolectomy 1

Laparoscopic total colectomy 1

Laparoscopic Hartmann 1

Laparoscopic AR/LAR 42

Robotic AR/LAR 3
Combined surgery

Partial cecostomy with hysterectomy 1

Oophorectomy 1
Operative time (minutes)

Laparoscopic right hemicolectomy 219

Laparoscopic total colectomy 200

Laparoscopic Hartmann 272

Laparoscopic AR/LAR? 239.2 (+68.7)

Robotic AR/LAR? 361.3 (£119.8)
Blood loss (mL), range 11.3 (2-50)
Inferior mesenteric artery
(for left-side colon cancer)

High ligation 38 (90.5%)

Low ligation 4 (9.5%)
Specimen characteristics

Length (cm) 14.4 (£10.2)

Mesentery vascular length (cm) 10.2 (£2.7)
Specimen extraction

Anus 46

Vagina 2
Anastomosis from anal verge (cm) 8.2 (£1.8)
Anastomosis

Side-to-end 29 (60.4%)

End-to-end 17 (35.4%)

Right hemicolectomy, side-to-side 1

Hartmann 1

Values are presented as the mean =+ standard deviation unless
otherwise indicated.
AR, anterior resection; LAR, low anterior resection.

mann procedure to control the bleeding of the tumor
and one patient with a colo-vesical fistula.

Acetaminophen was prescribed to alleviate pain
after surgery. Extra pain control with intramuscular
long-acting nalbuphine decanoate 150 mg was admin-
istered to eight patients before surgery. Additional pain
control with intramuscular meperidine after surgery
was required for eight patients (14 injections were re-
corded). The average dosage of Meperidine was 12.3
mg. There were no mortalities or morbidities.

Postoperative outcomes

Time to flatus passage (days) 1.7 (£1.0)
Postoperative hospitalization (days) 6.8 (£1.5)
Drain usage (patients) 19 (39.6%)
Drain removed (days) 3.7 (£0.8)

Foley removed immediately after surgery (patients) 8 (16.7%)

Foley removed (days)® 1.8 (£0.7)
Additional pain control
Long-acting nalbuphine (patients) 8 (16.7%)
Nalbuphine dosage (mg) 25 (£56.5)
Meperidine (patients) 8 (16.7%)
Meperidine dosage (mg) 12.3 (£30.1)

Values are presented as the mean * standard deviation unless
otherwise indicated.
* Excluding the colo-vesical fistula case.

Discussion

The performance of laparoscopic surgery is in-
creasing worldwide. However, the additional abdomi-
nal incision required for specimen extraction may off-
set the scarless cosmetic effect of minimally invasive
surgery, increase postoperative wound pain, incisional
hernia, and wound infection rate. Occasionally, inju-
ries of the bowel, intestinal vessels, and nerves can oc-
cur during specimen retrieval, thus causing unneces-
sary intraoperative complications.!"!* Therefore, the
removal of the specimen through a normal orifice is a
beneficial alternative.

NOSE is performed based on the current conven-
tional laparoscopic platform without additional spe-
cialized instruments. Although NOSE has the advan-
tages of omitting the mini-laparotomy wound, it has
not been widely adopted because of the concerns of
tumor spreading, breach of intraperitoneal sterility,
and the complexity of the surgical technique.'* Even
the meta-analyses,'>"!” retrospective case-control stu-
dies,'®?° and randomized trials?' have shown that
NOSE did not achieve inferior results or higher infec-
tion rates. Intraperitoneal bacterial contamination and
tumor cell spillage have led to safety concerns.®!*2
The recently reports still be limited to expert centers.
We had reported our NOSE experience, and suggested
it may be adopted in community hospital.
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No local recurrence was observed during our study.
In practice, we select patients with tumors smaller
than 5 cm because of oncological concerns.®!!"1% A
large, bulky, friable tumor may cause tumor compres-
sion and dispersion when it is extracted via the anus.
This may cause tumor cell spillage and implantation
and is not in compliance with the non-touch surgical
principle for cancer.!” We excluded obese patients
with a BMI more than 30 kg/m? because a bulky tu-
mor size and thickened mesentery may increase the
difficulty of specimen extraction®® and may result in
tumor dispersion and tumor cell scattering.

Further to eliminate the potential risks of cancer
cell exfoliation, implantation, and local recurrence at
the bowel stump or vagina opening, the TEO® (Trans-
anal Endoscopic Operation), plastic disposable sle-
eve, tissue retrieval bag, and double-ring retractor
should be applied to cover the orifice. Double-sided
stapling of the colon cancer specimen may provide
further security and prevent tumor spread while ma-
nipulating the colon tissue. At our institute, we pre-
fer rectal stump washing before stapling, double-
sided stapling of the colon tumor specimen, and an
extra-small Alexis wound protector for the orifice.

Regarding the risk of infection, we found no in-
stances of surgical site or intra-abdominal infections.
However, we were unable to identify any specific fac-
tors that could be associated with infection risk during
our chart review. According to the literature, the rates
of intra-abdominal and surgical site infections typi-
cally range from 1.1% to 1.39%%%° and 0.43% to
0.46%,%'® respectively. These rates are not inferior to
those reported for traditional laparoscopic surgery.

To minimize infection risk, we recommend adher-
ing to surgical sterilization principles, such as using
gauze soaked with povidone-iodine to sterilize the co-
lon and rectal stump during surgery.

While bowel preparation is generally not recom-
mended for left-side colon surgery,’*?! we opted to
perform bowel preparation for 45 patients due to the
occasional risk of bowel content contamination dur-
ing surgery. Additionally, anesthesia medication, such
as alfentanil, opioids, and Buscopan®, can help de-
crease bowel motility, which is important in prevent-
ing such contamination. To monitor the appropriate

level of anesthesia and nociception/anti-nociception
balance, the Analgesia Nociception Index with BIS
monitor can be useful.*® This index utilizes Fourier
transform during electrocardiography to evaluate the
autonomic nervous system based on its parasympa-
thetic component. Since gastrointestinal motility is in-
fluenced by the parasympathetic nervous system, mo-
nitoring these factors can aid in reducing bowel motil-
ity and peristalsis.

Based on our experience, intracorporeal place-
ment and fixation of the anvil in the proximal colon
can be challenging and may cause bowel spasms and
decreased motility.” The first step of the procedure is
to stabilize the proximal colon in the left lower quad-
rant, and mobilization of the splenic flexure can be
helpful in achieving adequate bowel length. To assist
with the placement of the anvil, an assistant can pro-
vide counter-traction to stabilize the open end of the
proximal colon. However, this counter-traction may
not be sufficient to widen the colon, and its primary
purpose is to stabilize the colon and facilitate anvil
placement.

No anastomosis leakage occurred in this series.
We recommend the routine use of indocyanine green
during minimally invasive surgery. Intraoperative flu-
orescence angiography with indocyanine green is as-
sociated with lower anastomotic leakage rates after
colorectal resection.”** We also recommend splenic
flexure takedown for an adequate left-side colon length
and tension-free anastomosis. A wound protector is
necessary for the specimen extraction orifice.

And using the correct anvil sizes that fit the bowel
lumen is crucial. The additional sutures for anvil fixa-
tion and stapling close to the proximal colon end are
the same. The end-to-end and side-to-end anastomo-
ses are chosen based on the anastomosis location or
the judgement of the surgeon. We prefer end-to-end
anastomoses for AR and side-to-end anastomoses for
LAR. The use of purse-string sutures is another chal-
lenge for inexperienced surgeons. Therefore, practice
and experience are necessary.>>* We used a side-to-
end single-stapling colorectal anastomosis technique.
Compared with the double-stapling anastomosis tech-
nique, the purse-string suturing of the rectal stump has
the advantage of preventing further distal rectal stump
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dissection, the single-stapling technique has the ad-
vantage of preventing the formation of “dog ears,”
and the side-to-end colorectal anastomosis has better
blood perfusion and functional outcomes than the
straight anastomosis. The anastomosis is reinforced
by sutures and is checked during intraoperative colo-
noscopy.’

The lack of the mini-laparotomy wound minimized
the pain experienced by patients. We noted that the
additional Meperidine was prescribed for only eight
patients, with an average dosage of 12.3 mg. Less pain
led to improved mobilization and enhanced recovery
after surgery. Bowel function return and flatus oc-
curred within a mean of 1.7 days after surgery. The
average hospitalization was 6.8 days.

There were 50% patients in this study had comor-
bidities and an American Society of Anesthesiology
score of 3. And there is no patient noted local recur-
rence, anastomosis leakage, or intra-abdominal ab-
scess.

Conclusion

This study demonstrated the feasibility and safety
of NOSE in clinical practice. NOSE does not require
specific devices and can be performed using conven-
tional laparoscopic or robotic surgery. The technique
is feasible for well-trained laparoscopic surgeons and
is safe for carefully selected patients without obesity
and without large tumors.
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