
Minimally invasive surgery (MIS), including la-

paroscopic and robotic approaches, has become

the gold standard for the surgical treatment of colorec-

tal cancers.1-5 Efforts continue to refine these surgical

techniques further to minimize post-surgery trauma

and to potentially improve both short- and long-term

surgical outcomes. A key area of focus is the natural

orifice specimen extraction (NOSE) technique.

The NOSE technique utilizes existing orifices, such

as the anus or vagina, for specimen extraction to avoid

mini-laparotomy. In theory, this approach can reduce

postoperative pain and promote bowel recovery. How-

ever, there are several disadvantages associated with

the NOSE procedure. First, it is technically more chal-

lenging than conventional techniques. Additionally,

there are bacteriological and oncological concerns as-

sociated with the procedure. At various stages of the

procedure, the boundary between the aseptic peritoneal
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Purpose. To investigate the short-term oncological outcomes in colorectal
cancer patients who have undergone the natural orifice specimen extrac-
tion (NOSE) procedure.

Methods. A total of 63 colorectal cancer patients underwent curative sur-
gery with the intention of extracting specimen via a natural orifice. We as-
sessed surgical quality, operative outcomes, and short-term oncological
outcomes. We compared successful extractions to failed cases. Addition-
ally, we evaluated tumor volume as an indicator of successful extraction.

Results. Among the patients assessed, 33 (out of 63) underwent success-
ful extraction, while the remaining 30 experienced failure. The successful
group benefits from less post operative pain and faster normalization of
bowel activities. Although the tumor diameters in the two groups were not
significantly different, the tumor volume is significantly larger in the fail-
ure group. 5 patients in total experienced local recurrence or distant me-
tastasis. The successful group’s median disease-free survival (17.8 months)
was no different than that of the failure group (19.8 months). The disease-
free survival of the two groups had no statistically significant difference.

Conclusion. Our study observed that NOSE procedure is safe, effective,
and can provide comparable oncological outcomes for colorectal cancer
patients, compared to conventional approaches. Additionally, we observed
that failed NOSE attempts do not significantly or adversely impact short-
term oncological outcomes.
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cavity and the contaminated rectum, vagina, or bowel

lumen is inevitably breached. This maneuver can po-

tentially lead to the spreading of malignant cells into

the peritoneal cavity or to healthy bowel segments.6-8

The technical difficulty and success rates of NOSE re-

main challenging to predict. Furthermore, the extent

to which failed NOSE attempts impact safety, pathol-

ogy, and oncology is not yet fully understood. We pre-

sent data from our institute to address these questions.

Materials and Methods

Patients

Patients who underwent elective minimally inva-

sive colorectal cancer surgery with the intent to re-

ceive NOSE were selected at a single institution be-

tween September 2016 and November 2024. The in-

cluded patients were diagnosed with clinical stage I,

II, or III colon cancer. Patients whose final pathology

reports revealed the absence of cancer or those with

distant metastases at the time of diagnosis were ex-

cluded. Among the 83 patients selected, 63 were eligi-

ble for final analysis and enrolled in the study. Among

the enrolled patients, 33 underwent successful NOSE,

and 30 required conventional laparoscopic surgery

due to failed NOSE attempts (Fig. 1).

Surgical procedure

All patients undergoing minimally invasive colo-

rectal cancer surgery received a liquid diet for bowel

preparation the day prior to the procedure. A prophy-
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Fig. 1. Flow chart showing the proportion of patients receiving successful and failed NOSE procedures and their long-term
oncological outcomes. MIS, minimally invasive surgery; NOSE, natural orifice specimen extraction.



lactic second-generation cephalosporin was adminis-

tered to the patients within 60 minutes before the skin

incision. For patients receiving laparoscopic colorec-

tal cancer surgery, the patients were positioned in a

modified lithotomy position, and 12 mm trocars were

inserted into the umbilicus, the right upper and lower

quadrants, and the left upper and lower quadrants. D3

mesocolonic lymph node dissection was routinely per-

formed. For the NOSE procedure, the rectum was tran-

sected distal to the tumor using an endoscopic stapling

device. The rectal stump staple line was then excised,

and the specimen was extracted via the anus. The cir-

cular stapler anvil was introduced into the abdomen

through the anus. Subsequently, the rectal stump was

closed using an endoscopic stapling device. The cir-

cular stapler anvil was placed in the colonic stump and

secured with purse-string sutures. Finally, the circular

stapler staple housing and the anvil were connected,

and an end-to-end anastomosis was performed.

If the NOSE procedure was determined to be un-

feasible during laparoscopic surgery, the specimen was

extracted by extending the left lower quadrant trocar

wound. In this circumstance, the case will be catego-

rized into the NOSE-failure group. In contrast, if the

specimen can be successfully extracted completely via

the anus, the case will be categorized into the NOSE-

success group.

For patients undergoing robotic surgery, 8-mm

trocars were inserted in the right lower quadrant, the

umbilicus, and two in the left upper quadrant. An ad-

ditional 12-mm assistant port was placed in the right

upper quadrant. Colonic resection and the NOSE pro-

cedure are similar to the laparoscopic approach. How-

ever, if the NOSE procedure was deemed unfeasible

during robotic surgery, the specimen was extracted by

creating an auxiliary incision in the left lower quadrant

along the Pfannenstiel line.

Data collection and follow-ups

All patient characteristics and treatment-related

information were obtained from the medical record

system of the National Taiwan University Hospital.

The length of hospital stay was defined as the time

from the day of the operation to the day of discharge,

as some patients may be admitted several days earlier

for additional examinations. Postoperative pain was

defined as the highest reported pain score on the vi-

sual analogue scale (VAS) within 72 hours following

the operation. The tumor volume was determined th-

rough pathological review and measurement of the sur-

gical specimen. The tumor’s length, width, and height

were recorded, and the tumor volume was calculated

as the product of these three dimensions divided by 2.

The largest dimensions measured on preoperative cross-

sectional images were recorded as the largest tumor

diameter.

The patients were followed up at our institution

every three months for two years after the operation.

Subsequently, follow-ups were conducted every six

months until the patient either died, lost to follow-up,

or until the conclusion of the study in November 2024.

Recurrence was defined as local recurrence confirmed

by endoscopic biopsies or distant metastases verified

by fluorodeoxyglucose-positron emission tomography

(FDG-PET) scans or surgical biopsies.

Statistical analysis

The data obtained were summarized using descrip-

tive statistics. The characteristics of NOSE-successful

group and NOSE-failure groups were compared using

analytical statistics. The continuous variables were

compared with Student’s t-tests, the categorical vari-

ables were compared with Chi-squared tests. Categor-

ical variables were compared with Fisher’s exact tests

if the cell counts were too small to meet the assump-

tion for Chi-squared tests. The means of survival data

were compared with Student’s t-tests, and the medians

of the survival data were compared with Mann-Whit-

ney U tests. The survival curve was plotted using the

Kaplan-Meier method, and the two groups were com-

pared using log-rank tests. Statistical analysis was con-

ducted using the SPSS Statistics software version 25

(IBM Corp, Armonk, NY).

Results

A total of 63 patients were enrolled in the study.

Vol. 37, No. 1 Short-term Oncological Outcomes for NOSE Procedure 25



Among them, 33 patients (52.4%) underwent success-

ful NOSE, while 30 (47.6%) experienced failed at-

tempts. Additionally, 28 patients (44.4%) received la-

paroscopic surgery, while 35 (55.6%) had robotic sur-

gery. The average tumor location was found to be

19.45 centimeters from the anal verge, with a mean tu-

mor volume of 12.28 cubic centimeters. On average,

the maximum tumor diameter estimated before the

operation on cross-sectional images was 3.62 centi-

meters. The results showed a significant difference in

tumor diameter measured on pre-operative cross-sec-

tional image, however, there was a significant differ-

ence in the actual tumor volume measured on patho-

logic review after surgery (Table 1). No patient re-

quired an elective diverting enterostomy; however, 3

patients required diverting enterostomies due to post-

operative leakage. The NOSE procedure performed

by robotic approach had higher success rate compared

to laparoscopic approach, and the difference was sig-

nificant statistically (Table 2).

Short-term outcomes were favorable. The mean

operation time was 275.24 minutes, with an average

estimated blood loss of 125.71 milliliters and a mean

distal margin of 6.43 centimeters. On average, pati-

ents were hospitalized for 14.73 days following the

operation and began to experience normal flatus on

day 3.83 post-surgery. There was no difference in op-

eration time, blood loss and distal margin. Postopera-

tive pain was minimal, with an average maximum pain

score of 2.56 points on the visual analogue scale. Pa-

tients in the NOSE-successful group had lower post

operative pain, and earlier bowel activity normaliza-

tion. Additionally, the differences were statistically

significant. Five patients experienced postoperative

leakage, representing 7.9% of the study population.

Among the patients who suffered post operative leak-

age, three required a diverting enterostomy, represent-

ing 4.8% of the total study population. The percentage

of patients suffered postoperative leakage that required

a diverting enterostomy was 3.0% and 6.7% in the

NOSE-success and NOSE-failure group, respectively.

The difference was not statistically significant (Table 2).
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Table 1. Demographic and baseline patient characteristics

NOSE
Characteristic All (N = 63)

Successful (N = 33) Failure (N = 30)
p-value

Age – yr (SD) 61.30 (11.84)0. 61.12 (12.51)0. 61.50 (11.27)0. 0.900

Gender

Male – no. (%) 25 (39.7) 16 (48.5) 09 (30.0) 0.134

Female – no. (%) 38 (60.3) 17 (51.5) 21 (70.0)

ASA score

1/2 – no. (%) 42 (66.7) 20 (60.6) 22 (73.3) 0.285

3/4 – no. (%) 21 (33.3) 13 (39.4) 08 (26.7)

ECOG

0 – no. (%) 22 (34.9) 13 (39.4) 09 (30.0) 0.270

1 – no. (%) 39 (61.9) 20 (60.6) 19 (63.3)

2 – no. (%) 2 (3.2) 0 (0.0) 2 (6.7)

BMI – (SD) 24.46 (4.04)0.0 24.28 (4.04)0.0 24.66 (4.10)0.0 0.708

Tumor distance from AV – cm (SD) 19.45 (7.65)0.0 17.91 (7.28)0.0 21.35 (7.80)0.0 0.089

Tumor size – cm (SD) 12.28 (15.51)0. 6.22 (6.78)0. 18.95 (19.39)0. 0.001

Largest diameter – cm (SD) 3.62 (1.73)0. 3.27 (1.67)0. 4.01 (1.73)0. 0.090

nCRT – no. 1 (1.6) 01 (3.00) 00 (0.00) 0.336

Surgical approach

Laparoscope – no. (%) 28 (44.4) 04 (12.1) 24 (80.0) < 0.001 <

Robot – no. (%) 35 (55.6) 29 (87.9) 06 (20.0)

NOSE, natural orifice specimen extraction; yr, year-old; no., number; SD, standard deviation; ASA, American Society of

Anesthesiologists; ECOG, Eastern Cooperative Oncology Group performance status scale; BMI, body mass index; AV, anal verge;

nCRT, neoadjuvant chemoradiotherapy.



Pathological analysis indicated that 34 patients

(54.0%) had early-stage colorectal cancer, classified

as stages 0 to 2, while 29 (46.0%) had advanced colo-

rectal cancer, classified as stages 3 and 4. There is no

difference across two groups in their stagings (Table 3).

The mean follow-up duration was 755.92 days

(25.2 months), with a median of 632.0 days (21.1

months). Five patients experienced cancer recurrence,

accounting for 7.9% of the total population. These pa-

tients included two with both local recurrence and dis-

tant metastasis, and three with only distant metastasis.

Among the five patients experienced cancer recur-

rence, two were from the NOSE-successful group and

three from the NOSE-failure group. The mean dis-

ease-free survival was 688.46 days (22.9 months), and

the median disease-free survival was 543.0 days (18.1

months) for the whole study population. For the dis-

ease-free survival in the NOSE-successful group, the

mean was 602.85 days (20.1 months), and the median

was 535.0 (17.8 months). For the disease-free survival

in the NOSE-failure group, the mean was 782.63 days

(26.1 months), and the median was 594.0 days (19.8

months). There was no difference in follow up time and

disease-free survival between the two groups (Table 4).

These two groups were compared using a Kaplan-

Meier survival curve and log-rank tests. There was no

significant difference in disease-free survival between

the groups (Fig. 2).

Discussion

The NOSE procedure is widely accepted and prac-
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Table 2. Short-term postoperative outcomes

NOSE
Outcome All (N = 63)

Successful (N = 33) Failure (N = 30)
p-value

Diverting stoma – no. (%) 3 (4.8) 1 (3.0) 2 (6.7) 0.498

Distal margin – cm (SD) 6.43 (3.64)0. 6.05 (3.91)0. 6.85 (3.33)0. 0.389

Operation time – min (SD) 275.24 (55.45)0.0 273.76 (42.61)0.0 276.93 (67.95)0.0 0.829

Estimated blood loss – mL (SD) 125.71 (185.34)0. 96.97 (145.20). 157.33 (219.54)0. 0.199

Length of hospitalization – days (SD) 14.73 (10.88)0. 14.21 (8.28)0.0 15.30 (13.29)0. 0.695

Time to flatus – days (SD) 3.83 (2.17)0. 3.21 (1.16)0. 4.50 (2.52)0. 0.018

Postoperative pain – pts (SD) 2.56 (0.93)0. 2.15 (0.83)0. 3.03 (0.82)0. < 0.001 <

Clavien-Dindo classification

0 – no. (%) 41 (65.1) 24 (72.7) 17 (56.7) 0.305

1 – no. (%) 2 (3.2) 1 (3.0) 1 (3.3)

2 – no. (%) 11 (17.5) 3 (9.1) 08 (26.7)

3 – no. (%) 08 (12.7) 05 (15.2) 03 (10.0)

4 – no. (%) 1 (1.6) 0 (0.0) 1 (3.3)

Major complications – no. (%) 09 (14.3) 05 (15.2) 04 (13.3) 0.837

Leakage – no. (%) 5 (7.9) 2 (6.1) 03 (10.0) 0.563

NOSE, natural orifice specimen extraction; no., number; SD, standard deviation; min, minutes; mL, milliliters; pts, points; Major

complication, Clavien-Dindo classification 3 and 4.

Table 3. Pathological status

NOSE

Outcome
All

(N = 63) Successful

(N = 33)

Failure

(N = 30)

p-value

pT

pT0 – no. (%) 3 (4.8) 3 (9.1) 0 (0.0)

pT1 – no. (%) 12 (19.0) 10 (30.3) 2 (6.7)

pT2 – no. (%) 12 (19.0) 05 (15.2) 06 (23.3)

pT3 – no. (%) 31 (49.2) 14 (42.4) 17 (56.7)

pT4 – no. (%) 5 (7.9) 1 (3.0) 04 (13.3)

pN

pN0 – no. (%) 34 (54.0) 21 (63.6) 13 (43.3)

pN1 – no. (%) 22 (34.9) 09 (27.3) 13 (43.3)

pN2 – no. (%) 07 (11.1) 3 (9.1) 04 (13.3)

Stage 0.268

0-II 34 (54.0) 20 (60.6) 14 (46.7)

III-IV 29 (46.0) 13 (33.4) 16 (53.3)

NOSE, natural orifice specimen extraction; no., number; SD,

standard deviation.



ticed in clinical settings globally. Various studies have

demonstrated its benefits, including reduced postop-

erative pain, shorter hospital stays, and earlier nor-

malization of bowel activity. The surgical quality of

NOSE is comparable to those of traditional methods,

as evidenced by the number of lymph nodes harvested.

Regarding its safety, studies have shown no signifi-

cant differences in major complications or postopera-

tive hemorrhage compared to other methods.9-11

However, NOSE is associated with oncological

concerns. Some researchers argue that the specimen

extraction process of NOSE may involve excessive

manipulation and traumatization of the tumor, leading

to tumor leakage and unfavorable oncological out-

comes.6 To date, there are only a few reports on the

long-term oncological outcomes of patients receiving

NOSE. For example, Park et al. reported no statisti-

cally significant difference in the 5-year disease-free

survival rate between NOSE and conventional laparo-

scopic-assisted surgery.12

In our study, the basic characteristics of NOSE-

successful and NOSE-failure group were comparable.

The age, gender, ASA score, baseline performance

status, and tumor location had no significant differ-

ences. The actual tumor volume measured in patho-

logic review after curative surgery was significantly

larger in the NOSE-failure group, reflecting that lar-

ger tumor size might pose difficulty in specimen ex-
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Table 4. Short-term oncological outcomes

NOSE
Outcome All (N = 63)

Successful (N = 33) Failure (N = 30)
p-value

Recurrent disease – no. (%) 5 (7.94) 2 (6.06) 03 (10.00) 0.662

Local recurrence – no. (%) 2 (3.17) 1 (3.03) 1 (3.33) 1.000

Follow-up

Mean – days (SD) 755.92 (404.93) 713.00 (360.83) 803.13 (499.99) 0.382

Median – days 632.0 663.0 599.5 0.630

Disease free survival

Mean – days (SD) 688.46 (409.40) 602.85 (347.49) 782.63 (455.60) 0.082

Median – days 543.0 535.0 594.0 0.283

NOSE, natural orifice specimen extraction; no., number; SD, standard deviation.

Fig. 2. The Kaplan-Meier survival curve showing the disease-free survival rates of the NOSE-successful group and
NOSE-failure group. NOSE, natural orifice specimen extraction.



traction via natural orifice. The influence of tumor

size on NOSE will be discussed in later discussions.

In our study, there was a significant difference in

surgical approach in the two groups. In the NOSE-

successful group, more patients received robotic sur-

gery, while in the NOSE-failure group, more patients

received laparoscopic surgery. Several possibilities

might contribute to this result. First, the robotic sys-

tem provides a more precise and stable platform, facil-

itating NOSE procedure. During specimen extraction,

in our experience, the rectal cuff should be tented to

expand the exit and prevent rectal cuff kinking during

specimen extraction. On the robotic platform, the pro-

cedure can be done easily and stably. Furthermore, on

the robotic platform, the rectal cuff tenting and speci-

men extraction procedure can be executed by a single

surgeon. On the contrary, in the laparoscopic platform,

it requires an experienced assistant to tent the rectal

cuff while the surgeon extracts the specimen. Inexpe-

rienced assistants may hinder the success of NOSE.

Secondly, in the robotic platform, it is easier for sur-

geons to trim the mesocolon properly for a smooth

specimen extraction. Finally, there may be potential

bias in selecting surgical platforms. Due to higher cost

for robotic platforms, the surgeon may be unwilling to

provide robotic surgery, if the tumor size is borderline

for a successful NOSE procedure. Also, the surgeon

may adopt a higher threshold for converting NOSE to

conventional trans-abdominal extraction procedure, if

the patient already paid for costly robotic surgery.

The operation time was slightly longer in the

NOSE-failure group; however, the difference was not

statistically significant. Despite it might take extra time

attempting several times to extract the specimen in the

NOSE-failure group, the anastomosis procedure was

less technically challenging and less time consuming.

This compensated for the time consumed in repeated ex-

traction attempts, resulting in similar operation time be-

tween the two groups. Also, the NOSE-successful group

had more cases performed in the robotic platform, which

required additional docking time. Docking time might

have an influence on operational time but was not re-

corded in our study. A detailed break-down of time con-

sumed in each surgical step is needed, for future stud-

ies focusing on surgical time in a NOSE procedure.

Our study showed that the normalization of bowel

activity was about 1.3 days faster in the NOSE-suc-

cessful group, and the difference was statistically sig-

nificant. The post operative pain was also less in the

NOSE-successful group on visual analogue scale, and

the difference was statistically significant. The faster

normalization of bowel activity and less post opera-

tive pain in the NOSE-successful group might be at-

tributed to the absence of laparotomy wound for spec-

imen extraction. In our NOSE-failure group, we rou-

tinely extract specimens via a Pfannenstiel incision,

which causes less pain. However, our study demonst-

rated that a successful NOSE procedure will further

minimize post operation pain.

In terms of post-operative complications, the

NOSE-successful and failure groups were comparable.

There were 5 major complications (Clavien-Dindo

Classification class 3 and 4) in the successful group,

and 4 major complications in the failure group. There

were 2 leakage cases in the successful group, which

represented 6.1% leakage rate. There were 3 leakage

cases in the NOSE-failure group, which represented

10.0% leakage rate. Among the patients suffering leak-

age, 1 out of 2 patients in the successful group re-

quired a diverting enterostomy, while 2 out of 3 pa-

tients in the failure group required a diverting entero-

stomy. In terms of post operation complications, a

failed NOSE attempt would not increase the likelihood

of post operative complications and leakage. Previous

studies on anastomosis leakage following anterior re-

section range from 6.50% to 13.68%.13-15 Compared

to previous studies, our study demonstrated that under

proper patient selection, the NOSE procedure will not

increase the likelihood of major complications and

leakage.

The final pathology staging of the two groups were

comparable. The distance to closest margin in both

groups had no statistically significant difference. Pa-

thology review reported that early-stage patients com-

prised of 60.6% and 46.7% in the NOSE-successful

and failure groups respectively. There was no statisti-

cally significant difference in pathology staging be-

tween the two groups. The mean and median follow-

up time in the successful group was slightly shorter

compared to the failure group, but the difference was
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not statistically significant. The difference in mean

and median follow-up time may be due to an increase

in success rate over the study period. In earlier years

of our institution, the experience in NOSE procedure

was inadequate, resulting in more failure cases. These

cases contributed to a slightly longer follow-up time

in the failure group. During the follow up period, re-

garding cancer recurrence including either local re-

currence, distant metastasis or both, there were two

patients in the NOSE-success group, and three pati-

ents in the failure group who developed cancer recur-

rence. Regarding local recurrence, there was one pati-

ent in the NOSE-success group, and one patient in the

failure group. Notably, both patients with local recur-

rence also suffered distant metastasis upon detection

of cancer recurrence. Regarding isolated distant me-

tastasis, there was one patient in the NOSE-success

group, and there were two patients in the failure group.

There was no statistically significant difference in mean

and median disease-free survival between the two groups.

There was also no statistically significant difference be-

tween the disease-free survival curve of the two groups.

Among the cases with cancer recurrences (either

local recurrence, distant metastasis or both), most re-

currence occurred within one year after the operation.

In the NOSE-successful group, the 2-year disease-

free survival rate was 93.9%, while in the NOSE-fail-

ure group, the 2-year disease-free survival rate was

90.0%. All cancer recurrences in the successful group

occurred within 1 year after the operation, and 2 out of

3 cancer recurrences occurred within 1 year in the

NOSE-failure group. The oncological outcomes of

sigmoid and rectosigmoid cancer patients receiving

minimally invasive surgery reported 2-year disease

free survival ranging from 79.5% to 92.9%, and local

recurrence rate ranging from 0.9% to 4.6%, while dis-

tant metastasis ranging from 5.4% to 14.6%.16-18 Our

study demonstrated that, with proper case selection and

routine execution of D3 mesocolonic lymph node dis-

section, the NOSE procedure will not have a negative

oncological impact on the patient, whether the NOSE

procedure attempt was successful or not. This result

encourages surgeons to attempt a NOSE procedure

whenever it may be possible.

Despite the popularity of NOSE, there is a lack of

consensus on the selection of suitable cases, with de-

cisions largely dependent on the surgeon’s personal

experience. The most critical factor to consider for

NOSE is the size of the primary tumor.19,20 In our

study, all patients were deemed suitable for NOSE

prior to the operation and underwent curative surgery

with the intent to receive a NOSE procedure. The lar-

gest tumor diameter measured on pre-operative cross-

section study showed no difference between the two

groups. However, the tumor volume measured during

pathology review after the operation showed that the

tumor volume in the failure group was significantly

larger than that of the successful group (18.95 cubic

centimeters vs. 6.22 cubic centimeters). This finding

highlights the need for a better tool to evaluate likeli-

hood of a successful NOSE procedure before the op-

eration. The largest tumor diameter measured on cross-

sectional images is not a good predictor for a success-

ful NOSE procedure. Modern technologies may allow

pre-operative estimation of tumor volume, which may

improve selection of appropriate patients for NOSE

procedure.

Limitations

This study has several limitations. First, the pa-

tients were recruited from a single hospital, and the

study population was relatively small. A study involv-

ing multiple institutions and a larger study population

should be conducted to strengthen the conclusion.

Second, the study may also be biased due to the na-

ture of retrospective study and lack of randomization.

The reported disease-free survival may be biased, be-

cause the study only included patients who underwent

the operation under the intention of NOSE procedure.

These patients are selected by surgeons, and may have

more favorable oncological characteristics, such as tu-

mor size, lymph node status, and patient performances.

This may result in a biased disease-free survival, post

operative recovery, and surgical complication rates.

Thirdly, this study enrolls patients who received

NOSE procedure attempts in early periods in our in-

stitution. The lack of experience in surgical technique

and patient selection in the earlier NOSE attempts may

potentially bias the surgical and oncological outcomes.
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Finally, the null result comparing the successful

group and the failure group should be interpreted with

caution due to the limited follow-up period and rela-

tively small sample size, which may result in insuffi-

cient statistical power for analysis. A multi-institution

study with proper randomization, enrolling more cases,

and a longer follow-up of oncological outcomes should

be conducted for more in-depth data and analysis.

Conclusions

Our study observed that NOSE procedure is safe,

effective, and can provide comparable oncological

outcomes for colorectal cancer patients, compared to

conventional approaches. Tumor volume is identified

as a better indicator than tumor diameter measured on

cross-sectional images for assessing the likelihood of

a successful NOSE procedure. Further research on

pre-operative tumor volume estimation could provide

better means for predicting appropriate candidate for

a NOSE procedure. A successful NOSE procedure

will significantly reduce post operative pain and facil-

itate normalization of bowel activities. In our study,

we noted that failed NOSE attempts will not adversely

increase the likelihood for major complications. Also,

we observed that failed NOSE attempts do not signifi-

cantly or adversely impact oncological outcomes. The-

refore, NOSE can be more broadly offered to colo-

rectal cancer patients receiving minimally invasive

surgery with curative intent. To conclude the safety and

the long-term oncologic result of the NOSE procedure,

further multi-institution investigation with a prospec-

tive, randomized study design, with longer follow-up

period is still required.
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原    著

大腸直腸癌自然孔洞標本取出術的長期腫瘤學

預後：病例系列與亞組分析

李昕陽 1  陳姿君 2  梁金銅 1

1國立臺灣大學醫學院附設醫院  外科部  大腸直腸外科

2國立臺灣大學醫學院附設醫院  癌醫中心  腫瘤外科部

目的  探討大腸直腸癌患者接受自然孔洞標本取出術後的短期腫瘤學預後。

方法  共有 63例大腸直腸癌的患者接受了根治性手術，並計劃通過自然孔洞取出標本。
研究中呈現了手術品質、術後短期預後和短期腫瘤學預後。結果另外進行分組分析，比

較自然孔洞標本取出的成功與否，兩組術後恢復及短期腫瘤學預後的比較。此外，還比

較了了腫瘤大小與成功取出與否的關聯性。

結果  在 63例患者中，33例成功通過自然孔洞取出標本，30例失敗。成功組患者術後
疼痛及術後排氣時間均優於失敗組。成功組和失敗組術前腫瘤最大直徑並無差異，但術

後測量失敗組的腫瘤體積大於成功組。在追蹤期間共有五位病人發生局部復發或遠端轉

移。成功組的無病生存期中位數為 17.8個月，而失敗組中位數為 19.8個月，並無差異。
兩組的無病存活曲線，未觀察到統計學上的顯著差異。

結論  我們的分析表明，對於大腸直腸癌患者，與一般微創手術相比，自然孔洞標本取
出術是一種安全、有效的手術方式，並可提供相當的短期腫瘤學預後。此外，自然孔洞

標本取出嘗試失敗，並未顯著對患者的短期腫瘤學預後產生不良影響。

關鍵詞  自然孔洞標本取出術、大腸直腸癌、腫瘤學預後、微創手術。


