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Abstract

Background: To determine the effect of a paracervical block in laparoscopic hysterectomy on postoperative pain relief. Method: A total
of 86 patients scheduled for total laparoscopic hysterectomy for benign gynecologic diseases were randomly assigned to the experimental
group (n = 43) and the control group (n = 43). Patients were received a paracervical injection that was either 10 mL of 0.5% bupivacaine
with 1 : 200,000 epinephrine or 10 mL of normal saline. The primary outcome was the postoperative pain score which was assessed
using a visual analog scale at 2, 4, 6, 8, and 12 hours after surgery. The secondary outcome was the postoperative rescue analgesic
requirement within 12 hours after surgery. Results: Baseline characteristics were similar in both groups. Postoperative pain scores did
not significantly differ between groups. Rescue analgesia requirements were also statistically similar in both groups. Conclusion: Adding
a paracervical block with preemptive local analgesia in patients undergoing laparoscopic hysterectomy did not reduce postoperative pain
and postoperative rescue analgesia requirements.
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1. Introduction
Postoperative pain management is an important com-

ponent of postoperative satisfaction and patient care [1,2].
However, according to a recent systematic review and anal-
ysis of post-discharge symptoms after surgery in the United
States, 74% of postsurgical patients still experience moder-
ate to extreme pain after discharge, and post-discharge pain
was one of the most common causes for readmission after
surgery [3].

Therefore, numerus strategies have been proposed to
reduce postoperative pain after laparoscopic hysterectomy;
themajority are focused on decreasing abdominal wall pain,
and including a transverse abdominis plane (TAP) block [4–
6], the approaches use a continuous wound infusion device
of local anesthetic at a trocar insertion site [7,8], and a single
injection of local anesthetic at skin incision site [9]. How-
ever, the visceral pain caused by pelvic tissue manipulation
during the surgery (such as the uterine, parametrial, bladder,
and vaginal dissection or cutting) are neglected for postop-
erative pain control despite the presence of nociceptors in
the target anatomy [10].

A paracervical block is a single-injection of a long-
acting local anesthetic around the uterine cervix at the time

of surgery [11,12]. A paracervical block can minimize risks
associated with opioid analgesics or intravenous or epidural
patient-controlled analgesia (PCA), with fewer side effects
and a faster recovery [11,13]. However, it is controver-
sial whether paracervical blocks is required as a method for
pain reduction in laparoscopic hysterectomies, because of
inconsistent results of the current literature [14,15]. There-
fore, the aim of this study was to evaluate the efficacy of
a paracervical block on postoperative pain relief when ap-
plied with preemptive local analgesia using 0.5% bupiva-
caine in laparoscopic hysterectomy for benign gynecologic
conditions.

2. Materials and methods
2.1 Study design and patients

This study was named the Paracervical block in la-
paroscopic hysterectomy for postoperative pain control
(PALAPA) study and was a randomized, double-blind,
placebo-controlled, parallel-group trial. The trial was
prospectively conducted between February 2019 and Oc-
tober 2019 at two hospitals (Kangbuk Samsung Hospital,
Seoul; Wonju Severance Christian Hospital, Wonju, Ko-
rea). The protocol was approved by the Institutional Re-

https://www.imrpress.com/journal/CEOG
https://doi.org/10.31083/j.ceog4903066
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


view Boards of each participating hospital and registered
with ClinicalTrials.gov (Identifier: NCT03792009).

Inclusion criteria were as follows: indications for
laparoscopic hysterectomy with or without salpingo-
oophorectomy for benign or premalignant gynecologic con-
ditions, American Society of Anesthesiologists physical
status (ASAPS) classification I–II, and age between 18 and
65 years. Exclusion criteria were as follows: pregnant sta-
tus at the time of surgery, history of cervical surgery such
as cerclage or conization, difficulty performing paracervi-
cal block due to anatomical characteristics, (i.e., very small
or atrophic cervix), allergy to bupivacaine or lidocaine, or
planned concomitant other surgical procedures.

2.2 Randomization

Patients were randomized to receive a paracervical in-
jection of either 10 mL of 0.5% bupivacaine with 1:200,000
epinephrine (the experimental group) or 10 mL of normal
saline (the control group). Randomization was performed
with a random block in a 1:1 ratio. A study coordinator
prepared the opaque, sequentially numbered envelopes that
were enclosed and thick enough so that their contents are
not legible from the outside before starting the study. The
circulating nurse who prepared the injection syringe for the
paracervical block in operating room called the study co-
ordinator just before general anesthesia on day of surgery
to randomize the participants. The injection solutions for
the paracervical block were visually indistinguishable after
preparation. All other care providers (including surgeons,
anesthesiologist, and outcomes assessors) and patients were
blinded to allocation. The study was performed in accor-
dance with the protocol.

2.3 Study treatment

A single surgeon from each participating hospital per-
formed all surgeries at that hospital. All participating sur-
geons had comparable surgical skills, a preference for min-
imal invasive surgery, and more than 1000 cases of to-
tal laparoscopic hysterectomy experiences before the study
started. General anesthesia was performed with the same
protocol in both groups. First, 0.2 mg of glycopyrrolate
was administered intramuscularly as a premedication, fol-
lowed by 1% propofol, remifentanil, and rocuronium intra-
venously. To achieve a bispectral index of 40–60, general
anesthesia was maintained using sevoflurane and remifen-
tanil infusion. Then, the patients were placed in the Tren-
delenburg position, and the intervention for the paracer-
vical block was performed. The paracervical injection
was administrated into the cervical stroma at the 3 and 9
o’clock positions with a depth of 1 to 2 cm after insertion
but before fixation of the uterine manipulator (RUMI II;
Cooper Surgical, Trumbull, CT, USA) and Koh cervical
cup (Cooper surgical, Trumbull, CT, USA) onto the cervix
[11]. A total laparoscopic hysterectomy was performed
with various commercial ports (or trocars), laparoscope and

laparoscopic instruments, based on each surgeon’s prefer-
ence and the patient’s condition. The surgical technique
has been previously reported in detail [2,16,17]. All pa-
tients were injected with 10 mL of 0.5% bupivacaine with
1:200,000 epinephrine into the skin of the trocar insertion
site to reduce postoperative wound pain at the end of la-
paroscopic surgery. However, all patients were routinely
given preemptive analgesics using intravenous pethidine
and antiemetics using intravenous ramosetron at the time
of wound closure.

2.4 Outcome measures
The postoperative pain score was the primary outcome

measure. The postoperative pain was measured using a vi-
sual analog scale (VAS) at 2, 4, 6, 8, and 12 hours after
surgery by several assessors who were blinded to the inter-
ventions. The secondary outcome measure was the number
of rescue analgesics requested. Narcotic and non-narcotic
use were measured by number of rescue injections received
within 12-hour after surgery. Postoperative complications
(defined as complications that required intervention of vari-
ous degrees) were recorded up to three months after surgery
according to the Clavien-Dindo classification [18]. Parac-
ervical block-related complications such as severe bleeding
on injection site, anaphylaxis, decreased or abnormal sensa-
tion in genitalia or legs, or decreased bladder function were
also obtained [11].

2.5 Statistical analysis
The sample size was determined on the basis of the

difference in the postoperative pain at four hours after
surgery. Twenty consecutive patients who underwent to-
tal laparoscopic surgery without a paracervical block before
this study at one participating institution (Kangbuk Sam-
sung Hospital), were retrospectively reviewed resulting in
a mean postoperative pain score of 4.4 ± 1.6 (authors’ un-
published data). Therefore, we estimated that 43 partici-
pants would be needed per group to provide a type I error
of 0.05, a power of 80%, and a predicted dropout rate of 5%
to detect a 1-point difference, which was considered clini-
cally relevant between both groups.

All statistical analyses were performed using SPSS
software version 20.0 (SPSS, Inc., Chicago, IL, USA). The
demographic characteristics and study outcomes were com-
pared between both groupswith the Fisher’s exact test or the
χ2 test for categorical variables, and the Mann-Whitney U
test or the Student’s t test for continuous variables, as ap-
propriate. A p value of <0.05 was considered to indicate
statistically significant.

2.6 Systematic literature review
We conducted a systematic literature review to assess

the current evidence on the potential benefit of a paracer-
vical block in laparoscopic hysterectomy. The literature
search included the following electronic databases from
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Fig. 1. Enrollment, randomization, and follow up of the study patients.

their inception through December 2020 without restriction
on languages, publication type, or region: Medline, Google
Scholar, and the Cochrane Library. The literature search
was performed using keywords such as ‘hysterectomy’ for
problem; ‘paracervical block’ for intervention; and ‘pain’
for outcome. Final inclusion and exclusion were based on
the laparoscopic hysterectomy randomized controlled trial.

3. Results
Enrollment was from February 2019 through October

2019, and the three-month follow-up was concluded in Jan-
uary 2020. Of 94 patients who were invited to participate
in the study, five declined participations and three were in-
eligible because of the exclusion criteria; thus, 86 patients
were randomized, 43 each to the experimental and control
groups (Fig. 1).

The baseline characteristics of both groups are de-
scribed in Table 1. The mean age and body mass index
of the study patients were 47.5 ± 6.1 years and 24.3 ±
4.3 kg/m2, respectively, with no significant differences be-
tween groups. There were no significant differences be-
tween both groups in terms of other baseline characteristics,
including parity, marital status, menopausal status, history
of abdominal surgery, main indication of hysterectomy, ex-

tracted uterine weight after surgery, and surgical procedure
(p > 0.005, all).

The primary and secondary study outcomes are pre-
sented in Table 2. The postoperative pain score did not
significantly differ between the experimental and control
groups at 2-hour (4.49 ± 1.50 vs. 4.53 ± 1.47, p = 0.689),
4-hour (4.36 ± 1.88 vs. 4.32 ± 1.61, p = 0.789), 6-hour
(4.23 ± 1.72 vs. 4.20 ± 1.58, p = 0.857), 8-hour (3.59 ±
1.68 vs. 3.62 ± 1.77, p = 0.759), and 12-hour (3.33 ± 1.55
vs. 3.22 ± 1.63, p = 0.811) after surgery. The number of
rescue analgesics requested were also statistically similar in
both groups (1 [0–3] in the experimental group vs. 1 [0–4]
in the control group, p = 0.839). Surgical outcomes of both
groups are summarized in Table 2. Operative time, opera-
tive blood loss, transfusion, change in serum hemoglobin,
failure of intended surgery, and length of postoperative hos-
pital stay did not differ between groups. No intraoperative
complications (defined as a major vessel injury, bowel in-
jury, urinary tract injury, or any other severe unplanned ad-
verse events) were observed in either group. One reported
postoperative complication developed in each group (2.3%
vs. 2.3%): one case was an ileus that developed seven days
after the surgery which required readmission and was man-
aged with supportive care until the eleventh postoperative
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Table 1. Baseline characteristics.
Experimental group (n = 43) Control group (n = 43) p-value

Age (years) 47.7 ± 6.3 47.4 ± 5.8 0.789
Body mass index (kg/m2) 24.2 ± 4.2 24.4 ± 4.4 0.579
Parity (%) 0.771

Nulliparous 8 (18.6%) 6 (14.0%)
Parous 35 (81.4%) 37 (86.0%)

Marital status (%) 0.444
Single, separated, widowed, or divorced 12 (27.9%) 8 (18.6%)
Married, or cohabitating 31 (72.1%) 35 (81.4%)

Menopausal status (%) 0.792
Premenopausal 33 (76.7%) 35 (81.4%)
Postmenopausal 10 (23.3%) 8 (18.6%)

History of abdominal surgery 12 (27.9%) 10 (23.3%) 0.805
Preoperative hemoglobin (mg/dL) 12.3 ± 1.5 12.6 ± 1.8 0.465
Main indication for hysterectomy 0.468

Fibroids and/or adenomyosis 36 (83.7%) 34 (79.1%)
Cervical pathology 2 (4.7) 5 (11.6%)
Endometrial pathology 3 (7.0%) 1 (2.3%)
AUB, or pelvic pain 2 (4.7%) 3 (7.0%)

Uterine axis (cm)
Long diameter 11.4 ± 4.1 10.7 ± 3.6 0.862
Short diameter 7.7 ± 2.8 8.1 ± 2.3 0.790

Extracted uterine weight (gram) 315.8 ± 140.5 320.2 ± 135.5 0.753
Surgical procedure 0.435

Hysterectomy alonea 34 (79.1%) 30 (68.2%)
With ovarian surgeries 4 (9.3%) 8 (18.2%)
With other surgeriesb 5 (11.6%) 6 (13.6%)

Initial port placement 0.724
Single port 39 (90.7%) 38 (88.4%)
Multiple port 4 (9.3%) 5 (11.6%)

Abbreviations: AUB, abnormal uterine bleeding.
aIn almost all study patients, opportunistic salpingectomies for ovarian cancer risk reduction were performed
after the preoperative consultation. Opportunistic salpingectomies were included in the ‘Hysterectomy alone’
category. bOther pelvic surgeries include incidental appendectomy, massive adhesiolysis, and peritonectomy for
deep infiltrating endometriosis.

day in the experimental group, and one was a case of vagi-
nal cuff infection that developed nine days after surgery
and was treated with intravenous antibiotics in the control
group.

Based on our literature search, a total of six poten-
tially relevant randomized trials were identified. However,
three studies were excluded because the trials were con-
ducted in patients who underwent vaginal hysterectomy
[19–21]. Finally, three studies were included in this re-
view [14,15,22]. The characteristics of a total of four stud-
ies including the present study are summarized in Table 3
(Ref. [13,14,21]). Of the four studies, three of the studies
were based in the USA [14,15,22] and one was in South
Korea. Of the four studies, three studies were conducted in

conventional laparoscopy [14,15] and one was in robotic-
assisted laparoscopy [22]. Of the four studies, three studies
were performed in total hysterectomy [14,22] and one was
in supracervical hysterectomy [15]. Of the four studies, the
primary outcome of three studies was postoperative pain
[14,22] and one was overnight admission [15]. The postop-
erative pain score was not significantly different between
groups in three studies [15,22] but it was significantly de-
creased in the experimental group in one study [14]. Post-
operative opioid requirement was only evaluated in three
studies [15,22], and the requirements did not differ between
groups.
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Table 2. Primary, secondary, and surgical outcomes.
Experimental group (n = 43) Control group (n = 43) p-value

Postoperative pain score
At 2-hour after surgery 4.49 ± 1.50 4.53 ± 1.47 0.689
At 4-hour after surgery 4.36 ± 1.88 4.32 ± 1.61 0.789
At 6-hour after surgery 4.23 ± 1.72 4.20 ± 1.58 0.857
At 8-hour after surgery 3.59 ± 1.68 3.62 ± 1.77 0.759
At 12-hour after surgery 3.33 ± 1.55 3.22 ± 1.63 0.811

Number of rescue analgesics requesteda 1 (0–3) 1 (0–4) 0.839
Non-opioids 1 (0–2) 1 (0–3) 0.768
Opioids 0 (0–1) 0 (0–1) 0.924

Operative time (min) 85.7 ± 20.6 83.5 ± 18.6 0.355
Operative blood loss (mL) 98.5 ± 25.3 93.1 ± 24.9 0.291
Change in serum hemoglobin (mg/dL) 1.4 ± 0. 6 1.5 ± 0.5 0.488
Transfusion 1 (2.3%) 0 >0.999
Failure of intended surgery 1 (2.3%) 1 (2.3%) >0.999

Insertion of additional trocar 1 (2.3%) 0
Conversion to LAVH 0 1 (2.3%)
Conversion to open surgery 0 0

Length of hospital stay (days) 2 (2–3) 2 (2–3) 0.701
Operative complications

Intraoperative complications 0 0
Postoperative complications 1 (2.3%) 1 (2.3%) >0.999

Vaginal cuff problemb 0 1 (2.3%)
Paracervical block-related 0 0
Other (ileus) 1 (2.3%) 0

Abbreviation: LAVH, laparoscopically assisted vaginal hysterectomy.
aIt calculates the number of rescue analgesics used within 12-hour after surgery. bVaginal cuff problem
includes vaginal cuff bleeding, infection, dehiscence, and vesicovaginal fistula.

4. Discussion
We conducted this randomized controlled trial to eval-

uate postoperative pain control with paracervical blocks us-
ing bupivacaine with epinephrine in laparoscopic hysterec-
tomies for benign indications. The main finding of this
study was that a paracervical block in laparoscopic hys-
terectomy did not reduce postoperative pain at 2, 4, 6, 8,
and 12 hours after surgery. We also found that a paracer-
vical block did not decrease the use of rescue analgesics in
patients who underwent laparoscopic hysterectomy.

A paracervical block is an injection of a local anes-
thetic around the cervix to temporarily paralyze the sur-
rounding nerves. Cervical dilatation and variable uterine
interventions (such as intrauterine device insertion, hys-
teroscopy, endometrial biopsies, dilatation and curettage,
and suction terminations) can be performed without any
analgesia or anesthesia. Many gynecologists have used
paracervical blocks for uterine interventions [11], but the
efficacy and safety of this method are unclear. Tangsiri-
watthana et al. [12] searched the Cochrane Central Register
of Controlled Trials (CENTRAL), MEDLINE, EMBASE,
and referenced lists of articles. They included a total of 26

studies involved 2790 patients that underwent uterine in-
terventions in their Cochrane review [12]. Patients were
randomly allocated to the paracervical block or placebo in-
jection (saline or water) groups. The authors found that pa-
tients had statically less pain during cervical dilatation with
a paracervical block than with a placebo but this difference
may be no significance. A paracervical block had no ef-
fect in five uncontrolled studies. Therefore, based on the
conflicting reports, the authors concluded that there is cur-
rently no evidence that a paracervical block could reduce
pain, compared to alternative regional anesthetic methods
or systemic analgesics and sedatives [12].

As shown in Table 3, our analysis did not provide clear
evidence on the clinical benefit of a paracervical block in la-
paroscopic hysterectomy because of the current contradic-
tions in the literature. When designing the present study,
we planned to perform a meta-analysis to determine if there
was useful data in the existing literature. However, the tim-
ing of measurement of postoperative pain (the primary out-
come of this study) varied too much between currently re-
ported studies. We assessed the postoperative pain at 2, 4,
6, 8, and 12 hours after surgery, because of the
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Table 3. Summary of published randomized trials investigating the effect of paracervical block in laparoscopic hysterectomy.
Study Year,

country
Experimental local

analgesia
Surgical approach Patients,

n
(ratio)

Primary outcome Postoperative
pain score

Postoperative
opioid

requirement

Postoperative
complication

Barr Grzesh et
al. [14]

2018, USA 20 mL of 0.25%
bupivacaine with
epinephrine

Laparoscopic
supracervical
hysterectomy

132
(1:1)

Overnight
admissiona

Not different
between groupsb

Not different
between groups

Not different
between groups

Balwin et al.
[21]c

2018, USA 10 mL of 0.5%
bupivacaine with
epinephrine

Robotic total
laparoscopic
hysterectomy

82
(1:1)

Pain score at 1, 2, 4,
8, and 24 h after

surgery

Not different
between groups

Not different
between groups

Not reported

Radtke et al.
[13]

2019, USA 10 mL of 0.5%
bupivacaine with
epinephrine

Total laparoscopic
hysterectomy

41
(1:1)

Pain score at 30 min
and 60 min after

surgery

Decreased in the
experimental

group

Not evaluated Not reported

Present study South
Korea

10 mL of 0.5%
bupivacaine with
epinephrine

Total laparoscopic
hysterectomy

86
(1:1)

Pain score at 2, 4, 6,
8 and 12 h after

surgery

Not different
between groups

Not different
between groups

Not different
between groups

aThe researchers reported that the unplanned overnight admission rate was 34% for the treatment group and 27% for the placebo group (p = 0.25). They concluded that a paracervical
block with bupivacaine and epinephrine in laparoscopic supracervical hysterectomy did not decrease the overnight admission rate. bThe researchers evaluated the postoperative pain five
times (at hours 1, 2, and 4 and at days 1 and 2 after surgery). They reported that pain scores at hours 1, 2, and 4 and on days 1 and 2 after surgery were not significantly different between
the groups. cThe full-text of this study has not yet been published. This study is an abstract (No. 142) presented at the AAGL Global Congress on Minimally Invasive Gynecology which
was held in Las Vegas, NV, USA from 11–15 November 2018.
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pharmacokinetic profile of 0.5% bupivacaine with
1:200,000 epinephrine which has an onset of action within
15 to 30 minutes and with duration of anesthesia within 5 to
15 hours [11,23]. After analyzing the results of this study,
we determined that a paracervical block using bupivacaine
with epinephrine should not be applied in our routine
clinical practice for total laparoscopic hysterectomies.

The results of the present study were inconsistent with
the results reported for paracervical blocks in vaginal hys-
terectomies. Three randomized controlled trials evaluated
paracervical blocks during vaginal hysterectomy with ei-
ther 0.5% bupivacaine with epinephrine or 0.5% ropiva-
caine [19–21]. None of the studies showed a difference in
pain scores at 24 hours after surgery; however, there were
significantly lower pain scores in the experimental group
vs. the control group within 8 hours after surgery. All three
studies demonstrated a significant reduction in opioid re-
quirements in the first 24 hours after surgery.

There were some limitations to this study. First, the
studywas conducted in conventional total laparoscopic hys-
terectomy cases. Therefore, results might not apply in other
surgical settings. Second, the length of hospital stay in
this study was longer than those reported in other studies
[14,15]. The length of hospital stay in our country (Repub-
lic of Korea) is greatly affected by the insurance and finan-
cial systems. Because the medical expenses in our country
are less expensive, relative to other countries, patients tend
to stay longer in hospital. Moreover, because medical ex-
penses are fixed at a certain amount according to the diag-
nosis (using the diagnosis-related group (DRG) system), so
is the length of postoperative hospital stay is also fixed at
two days. Therefore, the length of hospitalization is not
an index that accurately reflects the postoperative recov-
ery in our trial. However, this study’s strengths include the
randomized, multi-center, double-blind, placebo-controlled
design and a large sample size with a diverse patient popu-
lation.

5. Conclusions
In conclusion, adding a paracervical block with 0.5%

bupivacaine in patients undergoing conventional total la-
paroscopic hysterectomy did not reduce postoperative pian
or postoperative rescue analgesia requirements. However, a
paracervical block in laparoscopic hysterectomy was well-
tolerated and had no adverse side effects. Additional studies
conducted in various surgical settings (total hysterectomy
vs. supracervical hysterectomy, laparoscopic hysterectomy
vs. vaginal hysterectomy, conventional laparoscopy vs.
robotic-assisted laparoscopy, bupivacaine vs. extended-
release liposomal bupivacaine) are needed to obtain more
conclusive data.

Author contributions
SHL, TJK, and TS designed the research study. SHL

and TS performed the research. NHL, SYJ, and JL ana-

lyzed the data. SHL and TS wrote the manuscript. All au-
thors contributed to editorial changes in the manuscript. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
All patients gave the informed consent for inclusion

before they participated in the study. The study protocol
was approved by the Institutional Review Boards of Kang-
buk Samsung Hospital (Approval number: KBSMC-2019-
01-001) and Wonju Severance Christian Hospital (Ap-
proval number: WCH-2019-01-0250). The study was reg-
istered with ClinicalTrials.gov (Identifier: NCT03792009).

Acknowledgment
Thanks to all the peer reviewers for their opinions and

suggestions.

Funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

References
[1] Maher DP, Wong W, Woo P, Padilla C, Zhang X, Shamloo B, et

al. Perioperative factors associated with HCAHPS responses of
2,758 surgical patients. Pain Medicine. 2015; 16: 791–801.

[2] Lee NH, RyuK, Song T. Postoperative analgesic efficacy of con-
tinuous wound infusion with local anesthetics after laparoscopy
(PAIN): a randomized, double-blind, placebo-controlled trial.
Surgical Endoscopy. 2021; 35: 562–568.

[3] Wu CL, Berenholtz SM, Pronovost PJ, Fleisher LA. Systematic
review and analysis of postdischarge symptoms after outpatient
surgery. Anesthesiology. 2002; 96: 994–1003.

[4] Bacal V, Rana U, McIsaac DI, Chen I. Transversus Abdominis
Plane Block for Post Hysterectomy Pain: a Systematic Review
and Meta-Analysis. Journal of Minimally Invasive Gynecology.
2019; 26: 40–52.

[5] Charlton S, Cyna AM, Middleton P, Griffiths JD. Perioperative
transversus abdominis plane (TAP) blocks for analgesia after
abdominal surgery. Cochrane Database of Systematic Reviews.
2010; CD007705.

[6] Torup H, Bøgeskov M, Hansen EG, Palle C, Rosenberg J,
Mitchell AU, et al. Transversus abdominis plane (TAP) block
after robot-assisted laparoscopic hysterectomy: a randomised
clinical trial. Acta Anaesthesiologica Scandinavica. 2015; 59:
928–935.

[7] Cusack SL, Minkowitz HS, Kuss M, Jaros M, Hemsen L. A ran-
domized, multicenter, pilot study comparing the efficacy and
safety of a bupivacaine-collagen implant (XaraColl((R))) with
the ON-Q PainBuster((R)) Post-op Pain Relief System follow-
ing open gynecological surgery. Journal of Pain Research. 2012;
5: 453–461.

[8] Lee SH, Sim W, Kim GE, Kim HC, Jun JH, Lee JY, et al. Ran-
domized trial of subfascial infusion of ropivacaine for early re-
covery in laparoscopic colorectal cancer surgery. Korean Journal
of Anesthesiology. 2019; 69: 604–613.

[9] Sugihara M, Miyake T, Miyagi Y, Oda T, Hazama Y, Sano R,
et al. Does local infiltration anesthesia on laparoscopic surgical

7

https://www.imrpress.com


wounds reduce postoperative pain? Randomized control study.
Reproductive Medicine and Biology. 2018; 17: 474–480.

[10] Ripperda CM, Jackson LA, Phelan JN, Carrick KS, CortonMM.
Anatomic relationships of the pelvic autonomic nervous sys-
tem in female cadavers: clinical applications to pelvic surgery.
American Journal of Obstetrics and Gynecology. 2017; 216:
388.e1–388.e7.

[11] Vidaeff AC. Pudendal and paracervical block. In Berghella V,
Hepner DL (eds.) Waltham, MA, USA: UpToDate. 2017.

[12] Tangsiriwatthana T, Sangkomkamhang US, Lumbiganon P,
LaopaiboonM. Paracervical local anaesthesia for cervical dilata-
tion and uterine intervention. Cochrane Database of Systematic
Reviews. 2013; CD005056.

[13] Mody SK, Farala JP, Jimenez B, Nishikawa M, Ngo LL. Parac-
ervical Block for Intrauterine Device Placement among Nulli-
parous Women: A Randomized Controlled Trial. Obstetrics &
Gynecology. 2018; 132: 575–582.

[14] Radtke S, Boren T, Depasquale S. Paracervical Block as a Strat-
egy to Reduce Postoperative Pain after Laparoscopic Hysterec-
tomy: a Randomized Controlled Trial. Journal of Minimally In-
vasive Gynecology. 2019; 26: 1164–1168.

[15] Barr Grzesh RL, Treszezamsky AD, Fenske SS, Rascoff LG,
Moshier EL, Ascher-Walsh C. Use of Paracervical Block before
Laparoscopic Supracervical Hysterectomy. Journal of the Soci-
ety of Laparoendoscopic Surgeons. 2018; 22: e2018.00023.

[16] Kim JJ, Kang JH, Lee KW, KimKH, Song T. Optimal timing for
performing hysterectomy according to different phase of men-
strual cycle: which is best? Journal of Obstetrics and Gynaecol-
ogy. 2017; 37: 498–502.

[17] Song T, Kim MK, Kim M, Jung YW, Yun BS, Seong SJ. A

Randomized Comparison of Laparoendoscopic Single-Site Hys-
terectomies: Total Laparoscopic Hysterectomy Versus Laparo-
scopically Assisted Vaginal Hysterectomy. Journal of Laparoen-
doscopic & Advanced Surgical Techniques Part A. 2015; 25:
541–547.

[18] Dindo D, Demartines N, Clavien P. Classification of surgical
complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Annals of Surgery. 2004;
240: 205–213.

[19] Long JB, Eiland RJ, Hentz JG, Mergens PA, Magtibay PM, Kho
RMC, et al. Randomized trial of preemptive local analgesia in
vaginal surgery. International Urogynecology Journal and Pelvic
Floor Dysfunction. 2009; 20: 5–10.

[20] O’Neal MG, Beste T, Shackelford DP. Utility of preemptive lo-
cal analgesia in vaginal hysterectomy. American Journal of Ob-
stetrics and Gynecology. 2003; 189: 1539–1532.

[21] Hristovska A, Kristensen BB, Rasmussen MA, Rasmussen YH,
Elving LB, Nielsen CV, et al. Effect of systematic local infiltra-
tion analgesia on postoperative pain in vaginal hysterectomy: a
randomized, placebo-controlled trial. Acta Obstetricia et Gyne-
cologica Scandinavica. 2014; 93: 233–238.

[22] Baldwin RD, Wisniewski S, Corsi PJ. Assessment of Postopera-
tive Pain Management of Patients Undergoing Robotic Assisted
Total Laparoscopic Hysterectomy. Journal of Minimally Inva-
sive Gynecology. 2018; 25: S57.

[23] Jain S, Nazir N, Singh S, Sharma S. A prospective ran-
domised controlled study for evaluation of high-volume low-
concentration intraperitoneal bupivacaine for post-laparoscopic
cholecystectomy analgesia. Indian Journal of Anaesthesia. 2018;
62: 109–114.

8

https://www.imrpress.com

	1. Introduction
	2. Materials and methods
	2.1 Study design and patients
	2.2 Randomization
	2.3 Study treatment
	2.4 Outcome measures
	2.5 Statistical analysis
	2.6 Systematic literature review

	3. Results
	4. Discussion
	5. Conclusions
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest

