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Purpose. To assess the risk factors for anastomotic leakage in patients un-
dergoing robotic-assisted rectal surgery. Only a few studies have been
conducted to assess the risk factors for anastomotic leakage after robotic
colorectal surgery.

Methods. This study retrospectively evaluated patients who underwent
robot-assisted rectal surgery without protective ostomy from May 2013 to
February 2022 at our institution. Univariate and multivariate analyses
were performed to determine the risk factors for anastomotic leakage.

Results. Anastomotic leakage was noted in 26 (9.2%) of 282 patients. Pre-
operative albumin level < 3.5 mg/dL (OR 9.34, CI 2.38-36.63, p = 0.001),
operation time > 300 minutes (OR 3.66, CI 1.33-10.06, p = 0.012), and use
of two or more linear staple firings (OR 4.45, 95% CI 1.31-15.10, p =
0.017) were independent risk factors for anastomotic leakage.

Conclusions. This study identified three risk factors associated with ana-
stomotic leakage after robotic rectal surgery. Preoperative hypoalbumine-
mia should be corrected for patients undergoing rectal surgery; prolonged
operative times and multiple linear staple firings should warrant the po-
tential creation of a protective ostomy.
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Anastomotic leakage (AL) after colorectal surgery

is a severe complication encountered by every

colorectal surgeon to varying degrees. Several preop-

erative, perioperative and postoperative factors have

been identified. Despite this knowledge, postopera-

tive AL is still a major problem, and leak rates have

been reported from 1% to 20% in previous studies and

reviews.1-4 AL has devastating consequences includ-

ing reoperation, stoma creation, enterocutaneous fis-

tulas, increased mortality and increased length of hos-

pital stay.5 Oncological outcome can also be nega-

tively affected if AL occurs after surgery for cancer.3,6,7

Previous studies have revealed certain patient-re-

lated factors are related to AL such as male sex, higher

body mass index (BMI), higher American Society of

Anesthesiologists (ASA) classification, preoperative

nutritional status, neoadjuvant therapy, tumor size and

stage.2,4,8-10 Perioperative factors such as operative

time, blood loss, number of linear staple firings have

also been reported to be associated with higher rate of

AL.2 Additionally, a recent prospective study revealed

that several modifiable perioperative factors were as-

sociated with AL, namely low preoperative hemoglo-

bin, contamination of the operative field, hypergly-

cemia, duration of surgery of more than three hours,

administration of vasopressors, inaccurate timing of

preoperative antibiotic prophylaxis, and application

of epidural analgesia.4

Earlier studies included open and laparoscopic

surgeries in the evaluation of AL risk factors, but more

recent studies focused on laparoscopic approaches.2,11-16

Comparative studies of robotic and laparoscopic rec-

tal surgery have shown benefits of lower conversion

rates and lesser length of hospital stay, but with longer

operation times. However, no significant decrease of

post-operative leakage rate was demonstrated.17-21

Furthermore, a PubMed search revealed that only a

few studies have evaluated the risk factors for AL af-

ter robot-assisted low anterior resection (LAR). An

observational study of 2956 patients in 2021 revealed

a 4.4% leakage rate and out of 2956 patients receiving

sphincter-preserving surgery in only primary resec-

tion, 130 (4.4%) patients had anastomotic leakage and

that low anterior resection (middle and lower rectum)

and intersphincteric resection were significant inde-

pendent risk factors for AL. A study in Mandarin,

conducted in 2020 indicated that male sex, shorter

distance from anal verge and longer operative times

were significantly associated with post-operative AL

after robotic surgery.22-25

It has been well established that lower rectal sur-

geries are associated with higher AL rates, so most

surgeons perform protective diverting ileostomies or

transverse colostomies to minimize the detrimental

consequences of AL. It is reasonable to assume that

AL is under-diagnosed in the presence of a protective

ostomy. Exclusion of these cases can potentially allow

a more accurate evaluation of leakage rate. The pur-

pose of this study was to evaluate the potential risk

factors for AL after robotic middle to upper rectal sur-

geries without protective ostomies.

Materials and Methods

Study population and patient selection

A retrospective analysis was performed for pa-

tients between May 2013 and February 2022. Patients

with lower rectal lesions (< 4 cm from anal verge) re-

ceived robotic-assisted intersphincteric resection (ISR)

and coloanal hand-sewn anastomosis with protective

ostomy were excluded from this study. Patients who

had surgeries involving the creation of a protective

ileostomy or colostomy were also excluded.

Data collection and definitions

A patient was deemed to have an AL if bile or fe-

ces was noted from the drain or during laparotomy

and abdominal computed tomography revealed fluid

accumulation near the anastomosis or in the pelvic

cavity. Data was collected mainly from a database of

all robotic colorectal surgeries performed at our insti-

tution. Patient demographics (sex, age, BMI, ASA

classification, diabetes mellitus (DM), smoking his-

tory, steroid use) were recorded from the database and

confirmed through chart review. Disease character-

istics (neoadjuvant concurrent chemoradiotherapy

(CCRT), time of surgery from last radiation therapy
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(RT) to surgery, tumor size, distance of tumor from

anal verge, and pathological TNM staging) were also

included in the database. Preoperative biochemical

test results (glucose, hemoglobin, and albumin) were

obtained by chart review. Data on perioperative fac-

tors (operation time, intra-operative blood loss, Endo-

GIA thickness, number of linear staplers at distal end,

stapler type, diameter of circular EEA) were collected

from the database and confirmed through a review of

operation records.

Age, BMI and ASA classification cut-offs were

set according to those of previous studies and the av-

erage BMI of Asian populations.4 Cut-off values and

definitions are presented in Table 1. Time to surgery

after RT was set at 10-12 weeks according to our pre-

vious study.26 Because lower rectal lesions were ex-

cluded from this study, we compared the results be-

tween middle and upper rectal lesions. Pre-operative

cut-off values for glucose, hemoglobin and albumin

were set according to normal value ranges. Operation

time was defined as skin incision to skin closure, and

the cut-off value was set around the median operation

time of 300 minutes.

Surgical procedures and operative technique

The docking method used was the five to six-port

technique described in our previous study.27 The da

Vinci� Si Surgical System (Intuitive Surgical, Inc.,

Sunnyvale, CA, USA) was docked over the patient’s

left flank. We performed D3 lymph node dissection

and low ligation of the inferior mesenteric artery with

preservation of the left colic artery in all patients with

malignant disease using a high dissection and low li-

gation technique. Total mesorectal excision (TME)

was also performed in all patients with malignant dis-

ease. After the completion of mobilization of the sig-

moid or descending colon, mesocolon, and the entire

rectum and mesorectum, low anterior resection (LAR)

with double-stapled technique was performed.28,29

Ethicon manual or powered staplers (Ethicon, John-

son & Johnson, Bridgewater, New Jersey, USA) were

used to perform distal transection of the rectum. The

EEAs were performed using Ethicon CDH circular

staplers (Ethicon, Johnson & Johnson, Bridgewater,

NewJersey, USA). We routinely performed diverting

colostomy when the remaining rectal stump was < 4

cm. If the rectal stump was � 4 cm, a methylene blue

leak test was performed to decide whether to perform

diverting colostomy. Finally, a drain was placed pos-

terior to the anastomosis in all patients.30,31

Statistical analysis

Data was analyzed using Statistical Package for

the Social Sciences software (SPSS, Chicago, IL,

USA). Categorical variables are expressed as propor-

tions (%). Differences between patients with and with-

out AL were tested using Pearson’s �2 test. Continu-

ous variables are presented as mean � standard devia-

tion or median (range) depending on skewness. Dif-
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Table 1. Variable cut-off values and definitions

Variable Cut-off/definition

Demographics

Sex Male/female

Age > 70

Body mass index (kg/m2) > 24

ASA classification � 3

Diabetes mellitus Yes

Smoking history Yes

Steroid use Yes

Disease characteristics

Neoadjuvant CCRT Yes

Time of surgery from RT (days) < 84

Tumor size (cm) > 2.1

Distance of tumor from AV (cm) Upper rectum (> 8)

Middle rectum (4-8)

Pathological TNM stage 0-II

III-IV

Preoperative blood tests

Glucose (mg/dL) � 110

Hemoglobin (mg/dL) < 10

Albumin (mg/dL) < 3.5

Perioperative factors

Operation time (min) > 300

Blood loss (mL) > 100

EndoGIA thickness (mm) 3.8/4.8

No. of linear staplers at distal end Single/multiple

Stapler type Manual/powered

Diameter of circular EEA (mm) 25/29/33

CCRT: concurrent chemoradiation therapy; RT: radiation

therapy; AV: anal verge; EEA: end-to-end anastomosis; ASA:

American Society of Anesthesiologists.



ferences between continuous variables were tested us-

ing Student’s t test and p-values < 0.05 were consid-

ered statistically significant. In the univariate and mul-

tivariable logistic regression analysis, p-values < 0.05

were considered statistically significant. Both univa-

riate and multivariate analyses were adjusted for sex,

ASA score � 3, diabetes mellitus and smoking history.

Results are reported as odds ratios (OR) and 95% con-

fidence intervals (CIs).

Results

A total of 546 patients were identified from our

database, of which 464 patients had benign or malig-

nant rectal lesions the 82 patients who received colon

resections were excluded. Of these 464 patients, 136

patients underwent ISR and coloanal anastomoses

with routine diverting distal transverse colostomies

and were excluded from our study. An additional 46

patients from the middle and upper rectum groups re-

ceived diverting distal transverse colostomies follow-

ing the surgeon’s decision, mostly because of positive

methylene blue leak tests. These patients were also

excluded, leaving 282 patients for our study popula-

tion (Fig. 1). Of the 282 patients in our study, 26 (9.2%)

patients were confirmed to have AL. The patients all

received intervention with diverting transverse colos-

tomies, and fortunately there were no patient mortali-

ties.

The overall baseline characteristics, of the total

population and separately as the “no anastomotic

leakage” and “anastomotic leakage” groups are sum-

marized in Table 2. Of the 282 patients, 151 (53.5%)

were male and the mean age was 61.17 � 11.74 years.

There were no significant differences in the demo-

graphics between the leakage and no leakage groups.

183 (64.9%) patients received neoadjuvant CCRT and

underwent elective robotic surgery carried out 80 days

(range 29-356 days) after completion of RT. There

were no significant differences between the leakage

and no leakage groups in terms of neoadjuvant CCRT,

time from last RT, tumor size, distance from anal

verge, or pathological TNM staging. Differences in

preoperative glucose and hemoglobin levels between

the two groups were also not significant. In the leak-

age group there were significantly more patients with

preoperative albumin level < 3.5 mg/dL than in the no

leakage group (23.1% vs. 4.7%, p = 0.004). Signifi-

cantly more patients in the leakage group had opera-

tive times > 5 hours (> 300 minutes) (53.8% vs. 27.0%,

p = 0.006). There were no significant differences in

blood loss, EndoGIA staple thickness, manual or pow-

ered stapler and the diameter of circular EEA stapler

between the two groups. However, patients in the

leakage group were significantly more likely to have

received more than one linear stapler firing during

transection of the distal end of the rectum compared

with patients in the no leakage group (84.6% vs. 57.8%,

p = 0.010).

In the univariate logistic regression analysis, pre-

operative albumin level less than 3.5 mg/dL (OR 7.5,

95% CI 2.36-23.90, p = 0.001), operative time greater

than 300 minutes (OR 3.06, 95% CI 1.31-7.17, p =

0.010), and the use of multiple (2 or more) linear sta-

ple firings (OR 3.95, 95% CI 1.30-12.06, p = 0.016)

were significantly associated with AL. Furthermore,

multivariate analysis confirmed preoperative albumin
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Fig. 1. Flow diagram of 282 enrolled patients. ISR: inter-
sphincteric resection; LAR: low anterior resection.
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Table 2. Baseline characteristics of patient population (n = 282)

Variables

Total population

(n = 282)

No. (%)

No anastomotic leakage

(n = 256)

No. (%)

Anastomotic leakage

(n = 26)

No. (%)

p-value

Demographics

Sex 0.222

Male 151 (53.5%) 134 (52.3%) 17 (65.4%)

Female 131 (46.5%) 122 (47.7%) 09 (34.6%)

Age 61.17 � 11.74 61.20 � 11.80 60.92 � 11.18 0.911

� 70 227 (80.5%) 206 (80.5%) 21 (80.8%)

> 70 055 (19.5%) 050 (19.5%) 05 (19.2%)

Body mass index (kg/m2) 24.3 � 3.39 0.547

� 24 141 (50.0%) 125 (48.8%) 16 (61.5%)

> 24 141 (50.0%) 131 (51.2%) 10 (38.5%)

ASA classification 0.986

< 3 174 (61.7%) 158 (61.7%) 16 (61.5%)

� 3 108 (38.3%) 098 (38.3%) 10 (38.5%)

Diabetes mellitus 063 (22.3%) 055 (21.5%) 08 (30.8%) 0.322

Smoking history 042 (14.9%) 036 (14.1%) 06 (23.1%) 0.245

Steroid use 01 (0.4%) 01 (0.4%) 0 (0.0%) 0.75

Disease characteristics

Neoadjuvant CCRT 183 (64.9%) 165 (64.5%) 18 (69.2%) 0.673

Time of surgery from RT (days) 80 (29-356) 91 (43) 105 (67) 0.285

� 84 125 (68.3%) 115 (69.7%) 10 (55.6%)

> 84 058 (31.7%) 050 (30.3%) 08 (44.4%)

Tumor size (cm) 2.29 � 1.88 2.26 � 1.92 2.59 � 1.43 0.684

� 2.1 142 (50.5%) 130 (51.0%) 12 (46.2%)

> 2.1 139 (49.5%) 125 (49.0%) 14 (53.8%)

Distance of tumor from AV (cm) 8 (4-15) 8 (4-15) 8 (4-15) 0.539

Upper rectum (> 8) 127 (45.0%) 117 (45.7%) 10 (38.5%)

Middle rectum (4-8) 155 (55.0%) 139 (54.3%) 16 (61.5%)

Pathological TNM stage 0.288

Tis or benign 052 (19.5%) 044 (17.5%) 08 (32.0%)

I (T1-2N0M0) 077 (27.3%) 069 (27.4%) 08 (32.0%)

II (T3-4N0M0) 056 (19.8%) 054 (21.4%) 2 (8.0%)

III (T1-4N1-2M0) 065 (23.0%) 060 (23.8%) 05 (20.0%)

IV (T1-4N1-2M1) 27 (9.7%) 25 (9.9%) 2 (8.0%)

Preoperative blood tests

Glucose (mg/dL) 110 (69-364) 110 (69-364) 117.5 (77-306) 0.309

< 110 137 (48.6%) 127 (49.6%) 10 (38.5%)

� 110 145 (51.4%) 129 (50.4%) 16 (61.5%)

Hemoglobin (mg/dL) 12.3 (7.7-18.0) 12.35 (7.7-15.9) 11.70 (8.3-18.1) 0.705

� 10 262 (92.9%) 238 (93.0%) 24 (92.3%)

< 10 20 (7.1%) 18 (7.0%) 2 (7.7%)

Albumin (mg/dL) 4.41 (2.79-5.12) 4.46 (2.79-5.12) 4.10 (3.07-5.04) 0.004

� 3.5 263 (93.3%) 244 (95.3%) 20 (76.9%)

< 3.5 19 (6.7%) 12 (4.7%) 06 (23.1%)

Perioperative factors

Operation time (min) 280 (180-795) 280 (180-795) 315 (210-595) 0.006

� 300 199 (70.6%) 187 (73.0%) 12 (46.2%)

> 300 083 (29.4%) 069 (27.0%) 14 (53.8%)

Blood loss (mL) 60 (10-550) 50 (10-550) 95 (20-300) 0.808

� 100 217 (77.0%) 196 (76.6%) 21 (80.8%)

> 100 065 (23.0%) 060 (23.4%) 05 (19.2%)



less than 3.5 mg/dL (OR 9.34, 95% CI 2.38-36.63, p =

0.001), operation time greater than 300 minutes (OR

3.66, 95% CI 1.33-10.06, p = 0.012), and use of two

or more linear staple firings (OR 4.45, 95% CI 1.31-

15.10, p = 0.017) as independent risk factors for AL

(Table 3).

Discussion

Several studies have evaluated risk factors for AL

after colorectal surgery. Sciuto et al. conducted a meta-

analysis of studies from 2008 to 2018 on predictive

factors for AL after laparoscopic colorectal surgery.

Numerous factors have been reported to be associated

with increased AL rate including male sex, higher

BMI, low tumor location, larger tumor size, higher

TNM staging, preoperative CCRT, multiple linear sta-

ple firings, longer operation times, greater intraop-

erative blood loss, and more recently factors such as

lack of transanal tube placement and low gut micro-

biota diversity.2

Robotic surgery has been gaining popularity in

colorectal surgery in recent years because of its ability

to operate in deep and narrow spaces, 3-D and magni-

fied views and articulated instruments. Understanding

the risk factors associated with AL after robotic rectal

surgery will provide surgeons more information to

identify patients at high-risk of leakage, so that pro-

tective ostomies may be created to prevent clinical

consequences of AL. To date, only a few studies have

evaluated risk factors for AL after robotic rectal sur-

gery. Most of the studies conducted included patients

with protective ostomies. Park et al. reasoned that pro-

tective ostomies can mask subclinical AL, resulting in

underestimation of leakage rates.16 In this current study,

all patients with protective ostomies were excluded

for a better estimation of actual leakage rate. Further-

more, pelvic drainage tubes were placed routinely in

all of our patients, so AL could be detected earlier and

more accurately. In our study the leakage rate was 9.2%

(26 out of 282), which is higher than the leakage rate

(5.4%) of our previous study that included patients

with protective ostomies.32

In our study, patients with preoperative serum al-

bumin below 3.5 mg/dL has a significantly higher risk

of AL. Poor preoperative nutritional status is a well-

known factor that impairs anastomotic healing by af-
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Table 2. Continued

Variables

Total population

(n = 282)

No. (%)

No anastomotic leakage

(n = 256)

No. (%)

Anastomotic leakage

(n = 26)

No. (%)

p-value

EndoGIA thickness (mm) 0.359

3.8 206 (73.0%) 189 (73.8%) 17 (65.4%)

4.8 076 (27.0%) 067 (26.2%) 09 (34.6%)

No. of linear staplers at distal end 0.010

Single 112 (39.7%) 108 (42.2%) 04 (15.4%)

Multiple (2-4) 170 (60.3%) 148 (57.8%) 22 (84.6%)

Stapler type 0.974

Manual 032 (11.3%) 029 (11.3%) 03 (11.5%)

Powered 250 (88.7%) 227 (88.7%) 23 (88.5%)

Diameter of circular EEA (mm) 0.766

25 12 (4.3%) 11 (4.2%) 1 (3.8%)

29 265 (94.0%) 240 (93.8%) 25 (96.2%)

33 05 (1.7%) 05 (2.0%) 0 (0.0%)

Data presented as number (%), mean � standard deviation or median (range).

Overall anastomosis leakage rate: 9.2%.

Blood loss includes tissue fluid.

CCRT: concurrent chemoradiation therapy; RT: radiation therapy; AV: anal verge; EEA: end-to-end anastomosis; ASA: American

Society of Anesthesiologists score.

Statistically significant p-values (p < 0.05) are in bold.



fecting collagen synthesis and fibroblast proliferation.

The median operative time in our study is about 300

minutes or five hours. Operative times longer than this

is significantly associated with AL. Longer operation

times is indicative of intraoperative difficulties such

as adhesions, bleeding, and excessive mesocolic and

mesorectal fat, narrow pelvic cavity, larger bulky tu-

mors and difficult transection of the rectum with lin-

ear staplers.

There have been several studies that focused solely

on the effect of the number of linear staple firings on

AL.15,33,34 Our present study found that more than one

staple firing significantly increased the risk of AL. Of

our 282 patients, rectal transection with a single firing
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Table 3. Logistic regression analyses for anastomotic leakage

Univariate analysis Multivariate analysis
Variable No. (%)

OR (95% CI) p-value OR (95% CI) p-value

Disease characteristics

Neoadjuvant CCRT

No 099 (35.1%) 1 1

Yes 183 (64.9%) 1.11 (0.46-2.70) 0.821 01.111 (0.36-3.44) 0.855

Time of surgery from RT (days)

� 84 125 (68.3%) 1 1

> 84 058 (31.7%) 1.75 (0.64-4.77) 0.275 01.883 (0.55-6.42) 0.312

Tumor size (cm)

� 2.1 142 (50.5%) 1 1

> 2.1 139 (49.5%) 1.13 (0.50-2.58) 0.770 0.88 (0.34-2.30) 0.801

Distance of tumor from AV (cm)

Upper rectum (> 8) 154 (54.6%) 1 1

Middle rectum (4-8) 128 (45.4%) 1.30 (0.55-3.04) 0.549 0.72 (0.25-2.05) 0.537

Pathological TNM stage

0-II 185 (66.8%) 1 1

III-IV 092 (33.2%) .776 (0.31-1.96) 0.591 1.22 (0.43-3.44) 0.708

Preoperative blood tests

Glucose (mg/dL)

< 110 137 (48.6%) 1 1

� 110 145 (51.4%) 1.40 (0.58-3.36) 0.452 2.53 (0.89-7.19) 0.082

Hemoglobin (mg/dL)

� 10 262 (92.9%) 1 1

< 10 20 (7.1%) 1.13 (0.23-5.51) 0.885 1.01 (0.17-5.93) 0.989

Albumin (mg/dL)

� 3.5 263 (93.3%) 1 1

< 3.5 19 (6.7%) 07.50 (2.36-23.90) 0.001 09.34 (2.38-36.63) 0.001

Perioperative factors

Operation time (min)

� 300 199 (70.6%) 1 1

> 300 083 (29.4%) 3.06 (1.31-7.17) 0.010 03.66 (1.33-10.06) 0.012

Blood loss (mL)

� 100 217 (77.0%) 1 1

> 100 065 (23.0%) 0.73 (0.26-2.03) 0.545 0.26 (0.07-1.02) 0.053

EndoGIA thickness (mm)

3.8 206 (73.1%) 1 1

4.8 076 (26.9%) 1.53 (0.65-3.65) 0.334 01.059 (0.37-3.01) 0.914

No. of linear staplers at distal end

Single 112 (39.7%) 1 1

Multiple (2-4) 170 (60.3%) 3.95 (1.30-12.06) 0.016 04.45 (1.31-15.10) 0.017

Univariate and multivariate analyses adjusted for: Sex, ASA score � 3, diabetes mellitus and smoking history.

OR: odds ratio; CI: confidence interval.

Statistically significant p-values (p < 0.05) are in bold.



was achieved in 112 (39.7%) patients, which is higher

than other studies that recorded single firings (31.0%).15

Improved automated staplers with greater angulation

such as SureFormTM (Intuitive Surgical, Inc., Sunny-

vale, CA, USA), which are already available for the da

Vinci� Xi Surgical System (Intuitive Surgical, Inc.,

Sunnyvale, CA, USA), may help increase the chance

of single staple firings. Further studies are warranted

to evaluate the impact of these improved linear staples

on AL rate. Previous studies have identified neoad-

juvant CCRT as independent risk factors for AL by

multivariate analysis.2 Interestingly, 183 (64.9%) pa-

tients received neoadjuvant CCRT in our study, but

there was no significant increase in AL.

The major limitation of this study is that it was

performed retrospectively. Without randomization,

selection bias cannot be eliminated. Furthermore, the

patients’ medical histories could only be obtained by

medical records, hence details of smoking history and

steroid use could not be completely determined.

Conclusion

This study identified three risk factors associated

with AL after robotic rectal surgery. Although the ro-

botic system facilitates surgeons in several technical

aspects of rectal surgery, there was still a 9.2% leak-

age rate in our robotic rectal resections without pro-

tective ostomies, which indicates that there are several

patient-, disease- and operative-factors associated with

AL that are independent to surgical method. Aware-

ness of these factors should allow the surgeon to cor-

rect any modifiable factors preoperatively to mini-

mize AL. This awareness can also enable surgeons to

recognize perioperative factors other than leak tests

that identify patients as high-risk for leakage so that

protective ostomies may be created to lessen the se-

vere clinical consequences of AL.
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原    著

直腸腫瘤的病人接受達文西機械輔助性低
前位切除手術且無保護性造口術後

腸吻合滲漏之危險因子
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目的  評估接受達文西機械直腸輔助手術患者術後腸吻合滲漏的危險因子。很少有評估
達文西機械結直腸輔助手術後發生腸吻合滲漏危險因子的研究發表。

方法  本研究是回顧性分析。針對本機構從 2013年 5月至 2022年 2月接受機械輔助直
腸手術，且無施行保護性腸造口的患者，進行單變異數和多變異數分析找尋出腸吻合滲

漏的危險因子。

結果  282名患者中有 26名 (9.2%) 出現吻合滲漏。術前白蛋白低於 3.5 mg/dL (OR 9.34,
CI 2.38-36.63, p = 0.001)，手術時間超過 300分鐘 (OR 3.66, CI 1.33-10.06, p = 0.012) 和
使用多次 linear staples (OR 4.45, CI 1.31-15.10, p = 0.017) 是腸吻合滲漏的獨立危險因子。

結論  本研究找尋出三個在機械輔助直腸手術後腸吻合滲漏的危險因子。要接受直腸手
術的患者，如果白蛋白過低，術前應該先補充營養。另外，手術時間過長或在截斷直腸

時使用二次以上的 linear staples時，術中應可能需要加做保護性造口。

關鍵詞  腸吻合滲漏、機械輔助手術、直腸手術、危險因子。


