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Introduction

Compared to open surgeries, laparoendoscopic gynecologic 
surgeries confer various benefits, such as shorter postopera-
tive hospital stay, aesthetic superiority of the incision site, 
earlier return to daily activities, and decreased postoperative 
pain [1-4].

For alleviation of postoperative pain, techniques, such as 
preoperative and postoperative intraperitoneal infusions of 
local anesthetics and direct injection of local anesthetics at 
the incision site, have been used [5-9]. In laparoendoscopic 
single-site surgery (LESS) where only 1 trocar-site incision is 
created, port-site injection of local anesthetics, such as bupi-
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vacaine hydrochloride or lidocaine has been commonly per-
formed for postoperative pain reduction, as it is a relatively 
safe and economically feasible procedure. Conflicting results 
have been reported on the effect of port-site local anesthe-
sia in gynecologic laparoendoscopy; however, the report-
ing studies had a retrospective design, had the procedures 
performed by a single surgeon, or included relatively simple, 
benign, adnexal surgeries with an operation time of less than 
1 hour [10-13].

In this institution, almost all the gynecologic surgeries were 
performed with LESS, except in cases necessitating open pro-
cedures, such as ovarian malignancy with metastatic lesions. 
We sought to analyze the role of trocar-site bupivacaine 
injection in postoperative umbilical incisional pain alleviation 
in LESS, including various procedures, such as hysterectomy, 
myomectomy, cystectomy, and robot-assisted LESS, in this 
prospective, randomized trial.

Materials and methods

1. Study population
A total of 223 gynecologic surgeries were performed by  
3 board-certified gynecology surgeons from October 2018 to 
February 2019 at the Department of Obstetrics and Gynecol-
ogy, National Health Insurance Service Ilsan Hospital, Korea.

The excluded cases are shown in Fig. 1. No patients had 
a history of bupivacaine allergy. Patient characteristics of 
age, parity, body mass index (BMI, kg/m2), and menopausal 
status; associated comorbidities, including hypertension 
and diabetes mellitus; American Society of Anesthesiologist 
(ASA) score; history of abdominal surgery; and abdominal 
visual analog scale (VAS) pain score prior to surgery were 
assessed for group comparison. The procedures performed; 
final pathologic diagnosis; blood loss during surgery; hemo-
globin changes after surgery; need for additional trocar us-
age; perioperative complications, including bowel injury and 
infection; operation time from skin incision to closure; need 
for packed red blood cell transfusion; need for postoperative 
rescue doses of analgesia other than the routinely applied 
intravenous patient-controlled anesthesia (IV-PCA); hospital 
stay after surgery in days; and time of flatus in hours were 
also assessed.

With the 23 exclusions, a total of 200 patients who signed 
the informed consent form were finally enrolled and alterna-
tively assigned to either the bupivacaine injection or the non-
injection group in a consecutive manner. 

2. Surgical procedure
All surgeries were performed under general anesthesia 

with endotracheal intubation. Intraoperative analgesics, such 
as fentanyl, morphine, and pethidine, were administered in 

Fig. 1. Patient selection. VAS, visual analog scale.
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accordance with the standardized protocol held by the De-
partment of Anesthesiology at the National Health Insurance 
Service Ilsan Hospital. With the patients in the low lithotomy 
position, the abdomen, perineum, and vagina were prepared, 
painted, and draped after urinary catheterization. A 1.5-cm 
vertical incision (modified Hassen’s technique) was created 
in the skin of the umbilicus using a scalpel. After insertion 
of a wound retractor to the peritoneal cavity, the Lapsingle  
(Sejong Medical, Paju, Korea) was fixed to the outer ring of 
the wound retractor. The abdomen was insufflated with ap-
proximately 2 liters of CO2 gas, and the intra-abdominal pres-
sure was maintained at 12 mmHg throughout the surgery. In 
cases of robot-assisted LESS, the same technique was used, 
employing the DaVinci Xi System (Intuitive Surgical, Sunny-
vale, CA, USA), except the size of the trocar-site vertical inci-
sion was approximately 2 cm. At the end of the procedure 
after removal of the wound retractor, 10 mL of 0.25% bupi-
vacaine hydrochloride was injected using a 22-gauge needle 
to the 1.5-cm umbilical incision site to cover all preperitoneal 
layers in the injection group. Conversely, the umbilical trocar 
insertion site was closed without bupivacaine injection in the 
control group. IV-PCA was applied to all patients as a routine 
coverage before the end of surgery by the anesthesiologist 
following the protocol. The operation time was defined as 
the time from umbilical skin incision to closure.

3. Postoperative pain score
For pain score analysis, a 10-cm VAS was used (0=no pain, 
10=intractable and unbearable pain). A trained nurse prac-

titioner blinded to bupivacaine usage gathered all the VAS 
scores. The pain scores were assessed at the time of the pa-
tients’ return to the ward (2–3 hours after surgery), evening 
round of the surgery day (6–10 hours after surgery), morning 
round of the first postoperative day, and morning round of 
the third postoperative day.

4. Statistical analysis
The primary end point of this study was the difference in 
the VAS scores between the bupivacaine injection and non-
injection groups. Assuming that a mean difference of 2 VAS 
scores with a standard deviation of 2.5 is clinically relevant, 
a sample size of 83 per group yielded a statistical power of 
90% based on a 2-sided test with a 0.05 significance level. 
Considering the possible loss of patients during the follow-
up period, 100 patients in each group were recruited [12]. 
For comparison of continuous variables, such as age and 
BMI, Student’s t-test was used. For comparison of categorical 
variables, the χ2 test was used. The postoperative pain scores 
were compared between the 2 groups after adjusting for 
the confounding variables using a linear mixed model. SPSS 
version 23.0 (SPSS Inc., Chicago, IL, USA) was used, and  
P-values of <0.05 were considered statistically significant.

Results

Of the 223 gynecologic surgery cases in our institution, 23 were 
excluded. The remaining 200 LESS cases were alternatively 

Table 1. Clinical characteristics

Clinical characteristics Bupivacaine (n=100) No bupivacaine (n=100) P-value

Age (yr) 49.2±10.8 44.3±12.7 0.004a)

Parity 1.7±0.9 1.4±1.2 0.062

BMI (kg/m2) 25.1±4.4 23.7±3.6 0.018a)

Menopause 31 19 0.045a)

Associated comorbidities 59 57 0.055

ASA score 1.7±0.8 1.5±0.6 0.091

Previous abdominal surgery 0.7±0.9 0.6±0.9 0.380

Abdominal pain before surgery (VAS score) 0.6±1.4 0.7±1.3 0.786

Values are presented as number or mean±standard deviation.
BMI, body mass index; Comorbidities, hypertension, diabetes mellitus, hepatitis, hypercholesterolemia, and rheumatic disorders; ASA, Ameri-
can Society of Anesthesiologist; VAS, visual analog scale.
a)P<0.05.
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Table 2. Surgical characteristics

Surgical characteristics Bupivacaine No bupivac aine P-value

Surgery performed Robotic hysterectomy 6 18 0.026a)

Laparoscopic hysterectomy 62 40

Robotic adnexa surgery 2 4

Laparoscopic adnexal surgery 25 28

Robotic myomectomy 3 8

Laparoscopic myomectomy 0 1

Robotic TLH + colpopexy 1 1

Laparoscopic TLH + colpopexy 1 0

Pathologic diagnosis Leiomyoma or adenomyosis 61 61 0.642

Endometriosis 3 1

Benign ovarian neoplasm 24 31

Cervical dysplasia 7 4

Cancer 4 2

Other 1 1

Blood loss (mL) Minimal 26 27 0.880

<100 50 49

<200 14 13

<300 4 4

<400 1 4

<500 2 1

≥500 3 2

Hemoglobin decrease 0–0.9 8 5 0.211

1–1.9 33 31

2–2.9 36 35

3–3.9 17 19

4–4.9 2 9

≥5 4 1

Need for additional trocar No additional trocar 92 87 0.003a)

Additional trocar 8 13

Perioperative complication None 99 96 0.359

Bowel injury 0 1

Postoperative infection 1 3

Operation time in minutes 99.40±59.50 109.18±61.20 0.254

Packed RBC transfusion 0.06±0.34 0.03±0.22 0.464

Postoperative analgesic (ampules) 1.80±1.56 1.79±1.54 0.964

Hospital stay after surgery (day) 3.55±0.99 3.51±1.31 0.807

Time of flatus (hours after surgery) 34.49±13.00 32.95±13.00 0.404

Values are presented as number or mean±standard deviation.
TLH, total laparoscopic hysterectomy; RBC, red blood cell.
a)P<0.05.
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assigned to either the bupivacaine injection group or the 
non-injection group (Fig. 1).

In the comparison of the clinical characteristics between 
the bupivacaine injection group and non-injection group, the 
mean age (49.2±10.8 vs. 44.3±12.7 years), BMI (25.1±4.4 
vs. 23.7±3.6 kg/m2), and menopausal status (31 vs. 19 pa-
tients) exhibited significant differences (Table 1).

The most commonly performed surgery was hysterectomy. 
Of the 126 hysterectomy cases, 102 were performed with 
LESS, and 24 were accomplished by robot-assisted LESS. The 
mean operation time was 99.4±59.5 minutes in the bupiva-
caine injection group and 109.2±61.2 minutes in the non-
injection group. There was no difference in blood loss during 
surgery, perioperative complications, hospital stay after sur-
gery, or time of flatus between the 2 groups (Table 2).

After adjusting for the confounding variables of patient 

age, BMI, parity, menopausal status, ASA score, comorbidi-
ties, type of surgery performed, and need for additional 
trocar insertion, we found no significant difference in the 
postoperative umbilical VAS pain scores between the bupiva-
caine injection group and non-injection group. The compari-
son of postoperative umbilical pain in the hysterectomy cases 
showed no significant difference (Table 3).

For a sub-analysis, the postoperative pain scores were com-
pared between the LESS (n=157) and robot-assisted LESS 
(n=43) cases. The results were adjusted for the confounding 
variables of patient age, BMI, parity, menopausal status, ASA 
score, comorbidities, type of surgery performed, need for 
additional trocar usage, and bupivacaine injection. The pain 
score at the time of return to the ward was higher in the 
robot-assisted LESS cases than in the LESS cases (4.6±1.0 vs. 
4.0±1.1, P=0.013). At the evening round on the surgery day, 

Table 3. Comparison of the visual analog scale (VAS) scores between the bupivacaine injection and non-injection groups

 Characteristics Bupivacaine No bupivacaine P-value

Comparison of VAS in all laparoendoscopic procedures n=100 n=100

Ward return postoperative 2–3 hr 3.99±1.07 4.27±1.25 0.263

Evening round postoperative 6–10 hr 3.37±1.06 3.54±1.06 0.801

POD#1 morning round 2.64±0.87 2.89±1.06 0.336

POD#3 morning round 1.75±0.54 1.81±0.72 0.627

Comparison of VAS in hysterectomy procedures n=68 n=58

Ward return postoperative 2–3 hr 3.99±0.98 4.28±1.24 0.359

Evening round postoperative 6–10 hr 3.28±0.91 3.38±0.93 0.823

POD#1 morning round 2.65±0.93 2.83±1.06 0.812

POD#3 morning round 1.74±0.54 1.86±0.80 0.594

The VAS score is presented as mean±standard deviation. Adjusted for age, body mass index, parity, menopausal status, American Society of 
Anesthesiology score, comorbidities, type of surgery, and need for additional trocar usage.
POD, postoperative day.

Table 4. Comparison of the visual analog scale (VAS) score between the laparoendoscopic single-site surgery (LESS) and robot-assisted 
LESS cases

Comparison of VAS between LESS and robot-assisted LESS LESS (n=157) Robot-assisted LESS (n=43) P-value

Ward return postoperative 2–3 hr 3.99±1.16 4.63±1.01 0.013a)

Evening round postoperative 6–10 hr 3.33±1.04 3.91±1.02 0.021a)

POD#1 morning round 2.70±0.91 3.00±1.18 0.787

POD#3 morning round 1.73±0.59 1.96±0.76 0.930

The VAS score is presented as mean±standard deviation. Adjusted for age, body mass index, parity, menopausal status, American Society of 
Anesthesiology score, comorbidities, type of surgery, need for additional trocar usage, and bupivacaine usage.
POD, postoperative day.
 a)P<0.05.
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the difference in the pain scores between the robot-assisted 
LESS and LESS cases persisted (3.9±1.0 vs. 3.3±1.0, P=0.021) 
(Table 4).

Discussion

Surgical techniques in the field of gynecologic surgery have 
shifted from the conventional open transabdominal ap-
proach to LESS, where laparoendoscopic procedures are 
performed through a single umbilical incision. LESS has been 
shown to yield numerous benefits, such as decreased post-
operative pain, shorter hospital stay, and faster recovery to 
normal daily activities [14-19]. As the incision is created in 
the umbilicus, the surgical scar is concealed, providing aes-
thetic superiority. Numerous studies have analyzed the safety 
and effectiveness of LESS, and this technique is used not only 
for benign adnexal surgeries but also for hysterectomies and 
cancer surgeries [20,21]. Most of the gynecologic surgeries 
performed in the Department of Obstetrics and Gynecol-
ogy, National Health Insurance Service Ilsan Hospital are 
conducted with a standardized procedure of LESS or robot-
assisted LESS (DaVinci Xi System). As a part of the effort to 
optimize postoperative patient care in LESS, we launched 
this prospective, randomized study with the hypothesis that 
patients receiving port-site local anesthetic injection would 
experience less postoperative umbilical pain than controls. As 
all patients received IV-PCA for general postoperative pain al-
leviation, we sought to analyze the additional role of trocar-
site bupivacaine injection in specifically moderating incisional 
umbilical pain.

Previous reports on the effectiveness of trocar-site local 
anesthetic injection in LESS included only adnexal procedures 
lasting less than 1 hour, and the role of port-site bupivacaine 
injection in more complex surgeries with longer operation 
times accompanied by comparatively higher postoperative 
VAS scores remains uncertain [13]. In this prospective study, 
we sought to include all consecutively performed gyneco-
logic laparoendoscopic surgeries, including hysterectomies, 
myomectomies, cancer surgeries, and robot-assisted pro-
cedures, to analyze the feasibility of trocar-site bupivacaine 
injection as a routine postoperative procedure in addition 
to the application of routine IV-PCA. During the 4-month 
study period, the most commonly performed procedure was 
hysterectomy, not adnexal surgery. The operation time was 

longer in the present study than in studies based on adnexal 
surgeries (Tables 1 and 2). Instead of being conducted by 
a single surgeon, LESS was performed by 3 board-certified 
gynecologists, allowing for generalizability of the technique. 
Although this study was not double-blinded, the postopera-
tive pain scores were gathered by a nurse practitioner who 
was blinded to the usage of bupivacaine to avoid observer-
expectancy bias. As the surgeons were not involved in the 
postoperative pain evaluation, they were not blinded to this 
process.

Bupivacaine hydrochloride is a relatively safe local anes-
thetic; however, cardiotoxic symptoms, such as palpitations, 
and neurotoxic symptoms, including circumoral numbness or 
muscle fasciculations, may occur [22]. The patients included 
in this study had no history of bupivacaine allergy, and no 
drop out was noted owing to bupivacaine complications. 
Compared to bupivacaine hydrochloride, liposomal bupi-
vacaine composed of multi-vesicular liposomes has yielded 
increased plasma concentrations over a longer period [23-25]. 
Further studies exploring various postoperative pain modula-
tors, such as liposomal bupivacaine, might shed new light on 
postoperative pain management in LESS.

This randomized, prospective study involving 200 LESS 
procedures revealed no postoperative umbilical pain allevia-
tion effect after trocar-site bupivacaine injection. The analysis 
including only the hysterectomy cases showed no additive 
umbilical pain alleviation effect in the bupivacaine injection 
group (Table 3). For the sub-group analysis, we compared 
the postoperative pain scores between the LESS (n=157) and 
robot-assisted LESS (n=43) cases. The postoperative umbilical 
pain scores at return to the ward and at the evening round 
on the surgery day were significantly higher in the robot-
assisted LESS cases than in the LESS cases (Table 4).

In conclusion, trocar-site bupivacaine injection in patients 
who undergo LESS does not have an additive role in post-
operative umbilical pain management. With its simplicity 
and economic feasibility, the routine usage of postoperative 
trocar-site bupivacaine injection should be reconsidered as a 
means of reducing postoperative incisional pain.
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