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Abstract
Background: Relieving postoperative pain and prompt resumption of physical activity are of the utmost importance
for the patients and surgeons. Infiltration of local anesthetic is frequently used methods of pain control postoperatively.
Laparoscopically delivered transversus abdominis plane block is a new modification of ultrasound-guided transversus
abdominis plane block.
This study was conducted to compare the efficacy of laparoscopic-guided transversus abdominis plane block with
trocar site local anesthetic infiltration for pain control after gynecologic laparoscopy.
Results: No statistically significant difference between the two groups in mean visual analogue scale at 1, 18, and 24 h
(P = 0.34, P = 0.41, and P = 0.61, respectively), while the mean visual analogue scale was significantly lower in
the laparoscopic-guided transversus abdominis plane block group than in the trocar site local anesthetic
infiltration group at 3, 6, and 12 h (P = 0.049, P = 0.011, and P = 0.042, respectively). No statistically significant
difference was observed in the cumulative narcotics consumed at 3 h (P = 0.52); however, women with
transversus abdominis plane block have consumed significantly less amount of narcotics than women with
trocar site infiltration at 6, 12, and 24 h (P = 0.04, P = 0.038, and P = 0.031 respectively). Patient satisfaction was
significantly higher in the laparoscopic-guided transversus abdominis plane block group (P = 0.035).
Conclusion: Laparoscopic-guided transversus abdominis plane block is more effective in reduction of both
pain scores in the early postoperative period and the cumulative narcotics consumption than trocar site local
anesthetic infiltration in gynecologic laparoscopy.
Trial registration: Clinical Trials.gov NCT02973451
Keywords: Laparoscopic guided, Transversus abdominis plane block, Trocar site, Local anesthetic infiltration
gynecologic laparoscopy

Background
Laparoscopic intervention, with very low mortality, minimal morbidity, fast recovery, the best cosmetic outcome,
and the least postoperative pain, has gained a major participation in gynecologic surgery throughout the past two
decades [1]. During laparoscopic surgery, inflation of the
abdomen provides the surgeon a perfect view of the structures and a room to work [2]. Relieving postoperative pain
and prompt resumption of physical activity are of the
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utmost importance for the patients and surgeons [3].
Block of abdominal wall and infiltration of local anesthetic
are frequently used methods of pain control postoperatively [4]. Transversus abdominis plane (TAP) block is a
recent regional anesthetic modality that anesthetizes the
afferent neural pathway of the anterior abdominal wall.
This is mediated through injecting a local anesthetic between the transversus abdominis muscle and the internal
oblique muscle [5]. TAP block was shown to be effective
means for pain control after open and laparoscopic
gynecological surgeries [6]. Laparoscopically delivered
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TAP block is a new modification of ultrasound-guided
TAP block, it allows injection of the local anesthetic in the
appropriate place directed by the laparoscopic camera [7].
Local anesthetic infiltration at the site of the surgical
wound was validated as a postoperative analgesia [8]. The
aim of this study was to compare the efficacy of
laparoscopic-guided transversus abdominis plane block
with trocar site local anesthetic infiltration for pain control
after gynecologic laparoscopy.

Methods
Our prospective single-blinded randomized controlled
clinical trial was carried out in the Department of
Obstetrics and Gynecology, Faculty of Medicine, Zagazig
University, after approval by the University Ethics Committee. A written informed consent was provided by all
participants.
Inclusion criteria included women who are scheduled for gynecological laparoscopic intervention
and18 years old and older. Women with chronic pain
syndrome, allergy to local anesthetic, and postoperative intraperitoneal drain and women needed alteration to laparotomy were excluded from the study.
Consenting eligible women were allocated randomly
to either laparoscopic-guided transversus abdominis
plane block or trocar site local anesthetic infiltration.
Randomization was created by the computer. Allocation was concealed in opaque, sealed, and serially
numbered envelopes. Patients and postoperative assistants were blinded to the procedure while, surgeons
and anesthetists were not.
For laparoscopic-guided transversus abdominis plane
block group, at the end of the procedure and before
release of pneumoperitoneum, laparoscopic camera
allowed direct internal visualization of the selected area,
between the iliac crest and the costal margin in the midaxillary line, where the TAP block will be inserted. The
surgeon introduced a needle through the skin and felt
the 2-pops representing the 2 fascial planes.
Visualization helped the surgeon to reach the proper
space between the internal oblique and transversus
abdominis muscles. If the needle tip exceeded the
transversus abdominis muscle and was directly beyond or penetrated the peritoneum, the surgeon
should withdraw it back 3–5 mm to be in the correct
place. Twenty to 25 ml of 0.25% bupivacaine with
epinephrine was injected on each side after an initial
negative aspiration. After completing injection, a
bulge was demonstrated owing to pooling of the local
anesthetic behind transversus abdominis muscles and
the peritoneum.
For trocar site local anesthetic infiltration group,
10 ml of 0.25% bupivacaine with epinephrine was
injected around the umbilical port opening. Five
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milliliters was injected around each one of the essential
two and any extra 5-mm laparoscopic port openings at
the end of the procedure.
Demographic and preoperative data like age, body
mass index (BMI), type of operation, and the total
operative time were collected. During surgery, all
patients received the same intravenous analgesia according to body weight (fentanyl 1.5 mcg /kg) by the
anesthesiologist. They did not receive analgesics, immediately after surgery, in the post anesthesia care unit till
complete recovery. In the postoperative ward, they
received the standard postoperative analgesics. Our department protocol is 1 g intravenous paracetamol every
8 h and intravenous meperidine 20 mg every time the
patients need analgesia. Postoperative pain was assessed
at 1, 3, 6, 12, 18, and 24 h with a 10-point visual
analogue scale (VAS), with a range of 0 (indicating no
pain) to 10 (indicating the worst pain). The cumulative
meperidine consumed on request was calculated at 3, 6,
12, and 24 h. Patient satisfaction was reported on a scale
from 0 (indicating very poor satisfaction) and 10 (indicating excellent satisfaction) at 24 h.
The primary outcome was the difference in pain scores
at 1, 3, 6, 12, 18, and 24 h between the two groups. The
secondary outcomes were the difference in the cumulative meperidine consumed at 3, 6, 12, and 24 h, in
addition to the difference in patient satisfaction at 24 h
between the two groups.
Sample size calculation was based on a previous suggestion that two-point difference in VAS between the
two groups would be clinically expressive [9]. With a
suggested standard deviation of difference to be 4, each
group should contain 34 women to provide this difference with 80% power and statistical significance of 0.05.
Five women were added to compensate for an assumed
15% dropout, so at least 39 women should be included
in each group.

Results
Between May 2016 and June 2017, a total of 105 women
were assessed for eligibility. Of them, 90 gave consent for
the study. They were allocated randomly to
laparoscopic-guided TAP block group (n = 45) or trocar site
local anesthetic infiltration group (n = 45). Four women
were excluded from analysis due to lack of visual analogue
pain scores: one woman in the laparoscopic-guided TAP
block group and three women in the trocar site local
anesthetic infiltration group. Two women in each group
were excluded from analysis due to insertion of intraperitoneal drain (Fig. 1).
Age, weight, time of operation, and type of operation
in both groups were comparable. Patient satisfaction was
significantly higher in the laparoscopic guided TAP
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block group than the trocar site local anesthetic infiltration group (Table 1).
There was no statistically significant difference between the two groups in mean visual analogue scale at 1,
18, and 24 h (P = 0.34, P = 0.41, and P = 0.61, respectively), while mean visual analogue scale was significantly
lower in the laparoscopic-guided TAP block group than
the trocar site local anesthetic infiltration group at 3, 6,
and 12 h (P = 0.049, P = 0.011 and P = 0.042, respectively) (Table 2).
No statistically significant difference was observed in
the cumulative meperidine consumed at 3 h between the
laparoscopic-guided TAP block group 55 ± 18 mg and
the trocar site local anesthetic infiltration group 76 ±
23 mg (P = 0.52). However, cumulative meperidine consumed in TAP block group was significantly less than
trocar site infiltration group at 6, 12, and 24 h (P = 0.04,
P = 0.038, and P = 0.031 respectively) (Table 3).

Discussion
Opioids, NSAIDs, and paracetamol are effective postoperative analgesics, but their use is not without complications [10]. Inclusion of TAP block in the postoperative
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multi-modal analgesia protocols has reduced the use of
the other analgesics and the related side effects [11].
In the first described TAP block, a blunt needle was
introduced blindly through the external and the internal
oblique muscles, guided by the double- pop technique.
The local anesthetic was injected between the transverse
abdominis and the internal oblique muscles. This
method has resulted in some penetrative injuries, and
sometimes, it fails to gain the proper anesthetic effect
[5]. Recently, ultrasound-guided TAP block has increased the efficacy and safety of the procedure through
visualization of the needle tip and the local anesthetic
injection site [12]. But, the technique needs great skills
also; minimal complications have been described [13].
Previous randomized trials have reported the efficacy
of the ultrasound-guided TAP block as a postoperative
analgesia after open appendectomy, laparoscopic cholecystectomy, and abdominal hysterectomy [14–16].
Similarly, it has gained a specific analgesic advantage in
gynecologic laparoscopic intervention where tissue
trauma and pain were minimal to moderate [17–20].
Nevertheless, such postoperative analgesic efficacy of
ultrasound-guided TAP block was not confirmed, when
compared with trocar site local anesthetic infiltration

Fig. 1 Patient flowchart. A total of 105 women were assessed for eligibility. Of them, 90 gave consent for the study. They were allocated randomly to
laparoscopic-guided TAP block group (n = 45) or trocar site local anesthetic infiltration group (n = 45). Four women were excluded from analysis due
to lack of visual analogue pain scores: one woman in the laparoscopic-guided TAP block group and three women in the trocar site local anesthetic
infiltration group. Two women in each group were excluded from analysis due to insertion of intraperitoneal drain
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Table 1 Demographic and clinical characteristics of patients
TAP block group Trocar site group P value
(n = 42)
(n = 40)

Table 3 Cumulative narcotics (meperidine in mg) consumed at
different time points
Hour

TAP block group (n = 42)

Trocar site group (n = 40)

P value

Age (years)

38.5 ± 9.1

38.8 ± 10.2

0.91

3

55 ± 18

76 ± 23

0.52

Weight (BMI)

26.9 ± 6.8

27.2 ± 6.6

0.87

6

71 ± 22

96 ± 21

0.04

Time of operation (min)

77.5 ± 35.1

84.6 ± 38.3

0.32

12

99 ± 31

117 ± 28

0.038

0.56

24

111 ± 15

132 ± 23

0.031

Type of operation
Ovarian cystectomy

8 (19%)

9 (22%)

Salpingectomy

8 (19%)

5 (12%)

LSH

5 (12%)

6 (15%)

TLH

10 (24%)

12 (30%)

Laparoscopic
myomectomy

5 (12%)

3 (8%)

Presacral neurectomy

3 (7%)

1 (3%)

Sacrocolpopexy

3 (7%)

4 (10%)

7.6 ± 2.4

5.1 ± 2.3

Patient satisfaction

0.035

BMI body mass index, LSH laparoscopic supracervical hysterectomy, TLH total
laparoscopic hysterectomy

following laparoscopic cholecystectomy [21] and spinal
morphine after cesarean delivery [22].
Local anesthetic injection in the neurovascular plane
between the internal oblique and transversus abdominis
muscles under laparoscopic vision was first described by
Magee et al. [7]. Afterward, Chetwood et al. [23] used a
similar method following laparoscopic nephrectomy
which was safe and time saving. In addition,
laparoscopic-guided TAP block has reduced postoperative pain scores after laparoscopic cholecystectomy [24,
25] and laparoscopic ventral hernia repair [26].
Favuzza and Delaney [27] stated that laparoscopic-guided
TAP block has resulted in effective pain relief, reduction in
narcotic requirement and short postoperative hospital stay
in patients who underwent laparoscopic colorectal surgery.
The addition of laparoscopic-guided TAP block to enhanced recovery pathway (ERP) was safe, effective, and
allowed early discharge of patients following laparoscopic
colorectal surgery [28–30].
Postoperative local anesthetic injection into trocar insertion sites after laparoscopic gynecologic surgery has reduced
pain scores significantly in early postoperative period compared with placebo [31]. On the other hand, pain scores reduction was not significant [32].
Table 2 Mean visual analogue scale at different time points
Hour

TAP block group (n = 42)

Trocar site group (n = 40)

P value

1

1.3 ± 0.7

1.6 ± 0.9

0.34

3

1.7 ± 1.1

2.14 ± 0.7

0.049

6

2.15 ± 0.2

3.1 ± 0.8

0.011

12

1.9 ± 0.2

2.7 ± 0.4

0.042

18

1.2 ± 0.6

1.6 ± 0.5

0.41

24

0.7 ± 0.8

0.9 ± 1.0

0.61

Various studies have compared ultrasound-guided
TAP block with trocar site local anesthetic infiltration.
The results varied from significant reduction [33] to
non-significant reduction [34] in cumulative morphine
use at 24 h with TAP blocks compared with local
anesthetic infiltration. A recent trial [35] has reported
that ultrasound-guided TAP block has no significant
clinical benefit over trocar site local anesthetic infiltration in laparoscopic nephrectomy. Huang et al. [36]
found that the combination of TAP block and trocar
sites local anesthetic infiltration provided better analgesic effect than TAP block alone.
To the best of our knowledge, few trials studied the efficacy of laparoscopic-guided TAP block. In consistence with
our results, laparoscopic-guided TAP block decreased both
postoperative pain and opioid use after laparoscopic ventral
hernia repair [26]. Furthermore, it was safe and efficient analgesic in elderly patients who underwent elective laparoscopic cholecystectomy [25]. On the contrary, El Hachem
et al. [37] found that neither laparoscopic-guided TAP block
nor ultrasound-guided TAP block offered postoperative
analgesic superiority over trocar site local anesthetic infiltration after four ports gynecologic laparoscopy. Although the
local anesthetic was injected at the end of operation similar
to our study, but this difference in the results could be
attributed to the dissimilarity in local anesthetic doses or
the special methodology of the other study. Patients were
divided into two groups: one group consisted of unilateral
anesthesiologist-administeredultrasound-guided TAP block
and the other group consisted of unilateral surgeon- administered laparoscopic-guided TAP block. In both groups, the
contralateral port sites were infiltrated with local anesthetic.
VAS pain score was recorded on the TAP block and contralateral sides, using the patients as their own controls.

Conclusions
In conclusion, laparoscopic-guided TAP block is more
effective in reduction of both pain scores in the early
postoperative period and cumulative meperidine consumption than trocar site local anesthetic infiltration in
gynecologic laparoscopy.
The present study had some limitations, pain scores
on movement were not assessed, blinding of surgeons
and anesthetists was difficult, and it did not focus on
side effects. So, further properly blinded studies
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containing large number of patients and using different
doses of local anesthetic are required to verify these
results.
Abbreviations
BMI: Body mass index; ERP: Enhanced recovery pathway; LSH: Laparoscopic
supracervical hysterectomy; NSAIDs: Non-steroidal anti-inflammatory drugs;
TAP: Transversus abdominis plane; TLH: Total laparoscopic hysterectomy;
VAS: Visual analogue scale
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