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Abstract

Background: The efficacy of transversus abdominis plane (TAP) block has
been demonstrated in postoperative analgesia, but few studies have evaluated
its intraoperative effects. We aimed to describe the intraoperative hemody-
namic and analgesic effects of pre-incisional TAP block in patients undergo-
ing total abdominal hysterectomy. Methods: Seventy women proposed for
total abdominal hysterectomy indicated for uterine fibroids, classified ASA I
and II were randomized in a double-blinded model to Group A (n = 35) re-
ceiving bilateral ultrasound-guided TAP block with ropivacaine and Group B
(n = 35) receiving bilateral ultrasound-guided TAP block with normal saline,
followed by general anesthesia. The variations of the heart rate (HR) and
mean arterial blood pressure (MABP) and intraoperative fentanyl consump-
tion were studied. Results: At the arrival in the operating room, there was no
significant difference in heart rate and mean arterial pressure noted in both
groups. (HR: 85.38 + 8.44 pulsations/min versus 86.30 + 10.05 pulsations/min,
p = 0.621; MABP: 94.97 + 13.46 mmHg versus 96.36 + 12.41 mmHg, p =
0.533). Before surgical incision, no statistically significant difference was de-
tected between the two groups regarding the heart rate and the mean arterial
blood pressure. After surgical incision, both the heart rate and mean arterial
blood pressure were significantly higher in the Group B. There was a signifi-
cant decrease in intraoperative fentanyl requirements in the Group A com-
pared to the Group B (293.58 + 60.59 mcg versus 449.44 + 71.31 mcg, p <
0.001). Conclusion: Pre-incisional TAP block attenuates hemodynamic re-
sponses to surgical stress and decreases intraoperative fentanyl requirements
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in patients undergoing total abdominal hysterectomy.
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1. Introduction

The Transversus Abdominis Plane (TAP) block is a relatively novel regional
anesthetic technique that provides analgesia to the parietal peritoneum as well as
the skin and muscles of the anterior abdominal wall [1] [2] [3]. Several recent
studies on the management of postoperative pain through a multimodal analge-
sic regimen clearly show the efficacy of the TAP block in the control of postop-
erative pain of total abdominal hysterectomy [4] [5] [6]. However, few studies
have cited its intraoperative effects. The purpose of this study was to describe the
intraoperative hemodynamic and analgesic effects of pre-incisional bilateral

TAP block in patients undergoing total abdominal hysterectomy.

2. Patients and Methods
2.1. Patients and Design

Seventy women aged 31 - 78 years of American Society of Anesthesiologists
(ASA) classification grade I and II scheduled for elective total abdominal hyster-
ectomy, indicated for uterine fibroids, were enrolled in this study after taking
approval from the National Ethics Committee and obtaining a written informed
consent from all patients. This study was prospective comparative radomized,
double blind, and it was conducted from January 2014 until June 2016 at the
Department of Anesthesiology and Intensive Care of the Yaoundé Central Hos-
pital in Cameroon. We excluded obese patients (body mass index > 30 kg/m?),
those with cardiovascular diseases, neuropsychiatric disorders and patients on
long-term analgesic therapy. Patients with contraindications or known allergies
to the drugs used to perform the TAP block were also excluded. The patients
were blindly and equally allocated to two groups from a randomization table:

Group A and Group B.

2.2. Anesthesia Protocol

In GroupA, bilateral ultrasound-guided TAP block was performed in conscious
women using ropivacaine 1.5 mg/kg (diluted in 20 ml normal saline) on each
side without exceeding a total dose of 225 mg.

In Group B, patients received 20 ml of normal saline injected on both sides
through a bilateral ultrasound-guided TAP block.

The drugs administered in the TAP block in both groups were prepared simi-
larly and labelled in syringes bearing a number generated by the randomization
process. Neither the anesthesiologist nor surgeon nor nursing team knew the
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group to which each patient belonged. After the realisation of the TAP block,
general anesthesia was induced in the patients in the two groups, using propofol
(2.5 mg/kg), fentanyl (3 mcg/kg) and rocuronium (0.9 mg/kg), followed by oro-
tracheal intubation. Ventilation was mechanical. Narcosis was maintained using
isoflurane and monitored with the aid of bispectral index; target fixed between
40 and 60. Analgesia was maintained through reinjections of fentanyl (1.5
mcg/kg) when the heart rate and the mean arterial blood pressure increased by
more than 20% with respect to the baseline values. The same Anesthesiologist
performed all TAP block, and the total abdominal hysterectomies were per-
formed by the same surgical team and via a Pfannenstiel incision. The same

monitor was used for taking heart rate and blood pressure.

2.3. Statistical Analysis

We compared the intraoperative variations of the heart rate and the mean arte-
rial blood pressure, and the amount of the analgesics consumed intra-operatively
in the two groups. Data analysis was performed using Epi info 3.5.4 statistical
software. Means and standard deviations of numerical variables were reported.
Categorical variables were analysed using the Fisher's exact test or the Pearson's
Chi-square test where appropriate. The threshold for statistical significance was

set a p-value less than 0.05.

3. Results

Seventy women undergoing total abdominal hysterectomy completed this study;
patients were divided into two equal groups (35 patients in each group). Details
of allocation, radomization, follow up and final number of patients analysed in
the study are represented in Figure 1. No statistically significant difference was
detected between the two groups regarding the age, body mass index, ASA sta-

tus, duration of surgery and duration of anesthesia (Table 1).

)
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Figure 1. Consort Flow diagram of the studied patients enrolled in the study.
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Table 1. Demographic data and intraoperative characteristics in the two groups.

X Group A (n = 35) Group B (n =35)
Variables p-value
(Mean * SD) (Mean + SD)
Age (years) 48.79 £9.99 47.61 £7.61 0.925
BMI (kg/m?) 25.53 +2.61 26.18 +2.11 0.333
ASA T/IT 13/22 14/21 0.914
Duration of surgery (Min) 86.50 +22.63 94.97 +18.01 0.105
Duration of anesthesia (Min) 107.55 + 27.67 118.30 + 18.52 0.148

BMI = body Mass Index; Min = Minutes. ASA = American Society of Anesthesiologists.

Concerning intraoperative hemodynamic parameters, heart rate (HR) and
mean arterial blood pressure (MABP) were comparable in the two groups at the
arrival in operating room (HR: 85.38 * 8.44 beats/min versus 86.30 + 10.05
beats/min, p = 0.621; MABP: 94.97 + 13.46 mmHg versus 96.36 + 12.41 mmHg,
p = 0.533). Before surgical incision, no statistically difference was detected be-
tween the two groups regarding the heart rate and the mean arterial blood pres-
sure. After surgical incision, both the heart rate and mean arterial blood pressure
were significantly higher in the Group B (Table 2, Figure 2 and Figure 3).
There was a significant decrease in intraoperative fentanyl requirement in the
Group A compared to the Group B (293.58 * 60.59 mcg versus 449.44 + 71.31
mcg, p < 0.001).

4. Discussion

TAP block is a new regional anesthetic technique, which is increasingly being
used and adopted worldwide. This anesthetic technique provides good analgesia
to the skin and musculature of the anterior abdominal wall in patients undergo-
ing various abdominal surgeries [7] [8] [9] [10] [11]. In this study, we assessed
the intra-operative hemodynamic and analgesic effects of the TAP block on a
cohort of patients undergoing total abdominal hysterectomy via a Pfannenstiel
incision. Our findings suggest that the ropivacaine TAP block performed prior
to surgical incision attenuates hemodynamic responses to surgical stress as illus-
trated by a significant reduction in heart rate and mean arterial blood pressure
values following surgical incision in the Group A compared to the Group B
(Table 2, Figure 2 and Figure 3), corroborating with results obtained by Bhat-
tacharjee et al [12].

Furthermore, we found that TAP block with ropivacaine reduced intraopera-
tive pain as evident by the reduction in fentanyl consumption in the Group A
compared to the Group B (293.58 + 60.59 mg versus 449.44 + 71.31 mcg, p <
0.001). This may be explained by the synergistic interaction between the ropiva-
caine TAP block and intravenous fentanyl to potentiate intraoperative analgesic
effects in Group A. These results concur with those of Bhattacharjee et al [12]
who observed a significant decline in the intraoperative consumption offentanyl

in the bupivacaine TAP block group compared to the placebo group (81
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Figure 2. Intraoperative mean heart rate in the two groups. TO: Arrival in operating
room; T5: Induction of TAP block; T10: Induction of general anesthesia; T20: Surgical

incision.

———MABP in Group A  —#—MABP in Group B

115

110

105

100

95 +

MABP (mmHg)

90

85 T T T T T T T T T T T T T T T T T T T T T T T T T 1

TO T10 T20 T30 T40 T50 T60 T70 T80 T90 T100 T110 T120
Intra-operative time (min)

Figure 3. Intraoperative mean arterial blood pressure (MABP) in the two groups. TO: Ar-
rival in operating room; T5: Induction of TAP block; T10: Induction of general anesthe-
sia; T20: Surgical incision.

Table 2. Comparison of intraoperative hemodynamic parameters in the two groups.

Before incision After incision

Operatives
Parameters Group A Group B Group A Group B value

(Mean +SD) (Mean + SD) p-value (Mean + SD) (Mean + SD) P
Heart rate

) 85.38 +8.44  86.30 +10.05 0.621 93.20 +7.42 99.91 +11.48  0.007
(Beats/min)
MABP
9497 +13.46 9636 £12.41 0.533 100.38 +13.36 110.30 £ 13.70  0.004
(mmHg)

Min = Minutes, MABP = Mean Arterial Blood Pressure.

versus 114 mcg, p < 0.001) during total abdominal hysterectomy. Likewise,
Mukhtar et al [13] also found a drop in intraoperative need of fentanyl (0.4 £
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1.2 versus 9.3 + 1.4 mg, p < 0.0001) in renal recipient patients who had a
bupivacaine TAP block prior to renal transplantation. More still, bupivacaine
TAP block administered prior to laparoscopic cholecystectomy has been shown
to significantly reduce the intraoperative demand for morphine-like drugs [14]
[15].

The most important clinical implication of our study is a significant reduction
in the consumption of intraoperative morphine-like drugs associated with
ropivacaine TAP block use. This finding is of invaluable economic interest in
our resource-constrained environment where morphine-like drugs are often
scant and relatively expensive. Likewise, the reduced intraoperative hemody-
namic fluctuations associated with the ropivacaine TAP block provide a safe in-
traoperative analgesic option for patients with cardiovascular diseases who are
intolerant to tachycardia or other hemodynamic variations.

We acknowledge some limitations of our study. Despite monitoring of the
level of anesthesia using the bispectral index in conjunction with adequate my-
orelaxation and anticipation of hypovolemia, the indirect assessment of intraop-
erative pain by measuring the heart rate and mean arterial blood pressure might
have introduced some bias in the appreciation of the efficacy of intraoperative

analgesia.

5. Conclusion

Pre-incisional TAP block attenuates hemodynamic responses to surgical stress
and decreases intraoperative fentanyl requirements in patients undergoing total
abdominal hysterectomy. This regional anesthetic technique uses simple ana-

tomical landmarks to provide a safe and efficacious intraoperative analgesia.
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