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ABSTRACT

Transversus abdominis plane (TAP) block technique seems to offer one of the most efficient methods for a local pain control. Our aim is to
demonstrate the effectiveness and safety of TAP block for post-operative pain control under laparoscopic vision in elderly patients during
laparoscopic cholecystectomy. The patients aged more than 65 years old, who had cholecystectomy due to symptomatic cholelithiasis, were ret-
rospectively evaluated. The patients that were operated under general anesthesia + laparoscopic TAP block and those who were operated only
under only general anesthesia were compared according to their’ age and gender, comorbidities, American Society of Anesthesiologists scores,
visual analog scale (VAS) for pain and length of stay in the hospital. Median (+interquartile range) values of post-operative 24"-hour-VAS for
pain was found consecutively 2 (+1-3) in TAP block + group and 3 (+2-5) in TAP block - group. The median post-operative 24™-hour-VAS value
in overall patients was three. Patients’ VAS values were higher in the TAP block — group with a statistically significant difference (p = 0.001).
Furthermore, no statistically significant difference was found for other parameters in two groups. The laparoscopic-guided TAP block can eas-
ily be performed and has potential for lower visceral injury risk and shorter operational time. Efficacy, safety and other advantages (analgesic

requirements, etc.) make it an ideal abdominal field block in elderly patients.
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INTRODUCTION

It is well-known that less post-operative pain and rapid
improvement in physical activity are the most important
advantages of minimally invasive surgery [1]. Nevertheless,
many patients suffer from significant pain after laparoscopic
abdominal surgeries [2,3]. For pain control after open or lap-
aroscopic abdominal surgery, different local methods of anes-
thesia were described. So far, transversus abdominis plane
(TAP) block technique which was first reported by Rafi [4],
seems to offer an effective local pain control to the patients.
Owen et al. [5] first described the open surgical approach for
TAP block. A few years later, in 2011, pure laparoscopic TAP
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block was reported as a new technique [6]. Both techniques
allow surgeons to apply TAP block under direct vision prior
to the surgery. The anatomical compartment between the
transversus abdominis muscle and abdominal oblique inter-
nus muscle was described as TAP in clinical practice [3,7].
The bolus anesthetic injection into this neurovascular fascial
plane provides the anesthesiologist to block the dermatomal
afferents of T7-11 intercostal nerves, T12 subcostal nerve, ili-
oinguinal and iliohypogastric nerves, and cutaneous branches
of L1-3 nerves [8,9]. It is also known that the anatomical vari-
ations of the nerve entries and exits of the TAP are common.
The inferior lumbar triangle (triangle of Petit) which is an
upright triangle and contains three major layers from superfi-
cial to deep: Subcutaneous fatty tissue, the abdominis obliquus
internus muscle and transversus abdominis muscle and their
fascias, is located among the anterior margin of the latissimus
dorsi muscle, posterior margin of the abdominis obliquus
externus muscle and inferiorly the crista iliaca. Its apex is the
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major anatomic landmark of the insertion [8]. This triangular
region is also known as a weak area in the posterior abdominal
wall (Figure 1).

At the initial reports, the apex of the triangle of Petit was
described as the “blind” insertion point of the needle [10,11].
On the other hand, recent studies propose to use an ultra-
sound probe for needle placement because of the potential
risk for damage to adjacent structures [12-14]. Magee et al. [6]
performed TAP block under direct laparoscopic vision prior
to laparoscopic surgical intervention and suggested the
approach as an alternative method to avoid iatrogenic injuries.

Some studies support that the pain threshold does not
change with the age; however some researches are climbing
the opposite and report that pain threshold increases in the
elderly population [15-17]. Still, pain control in the geriatric
population is much more ditficult due to the comorbidities
which may be influenced easily from the pain-induced meta-
bolic and hormonal responses and pharmaceuticals.

In the study, we aimed to demonstrate the effectiveness of
pain control in elderly patients after laparoscopic cholecystec-
tomy using TAP block under direct laparoscopic vision.

MATERIALS AND METHODS

This retrospective comparative study was conducted
in the Department of General Surgery and Department of
Anesthesiology. Between 2007 and 2014; we retrospectively
evaluated data files of patients aged more than 65 years old
who had laparoscopic cholecystectomy due to symptomatic
cholelithiasis in our general surgery department. Standardized
four-port laparoscopic cholecystectomy was performed in all

patients by experienced surgeons. The patients who had a his-
tory of acute or chronic cholecystitis, gallbladder empyema,
porcelain gallbladder, intra-abdominal adhesions due to previ-
ous upper abdominal surgery, an additional disease that may
affect the biliary tract surgery and bleeding disorders were
excluded from the study to ensure the homogeneity. Patients
with a provisional diagnosis of gallbladder cancer were also
excluded. A comparison was performed between the patients
who were operated under general anesthesia + laparoscopic
TAP block and those who received only general anesthesia.
TAP block preference was made by anesthesiologists depend-
ing on the patients clinical condition after obtaining written
informed consent from all participants. Bupivacaine was
chosen as a local anesthetic agent. All patients in both groups
were received additional intravenous paracetamol treatment
atthe 1%, 6™ 12" and 18" hour after surgery in accordance with
our clinical practice. Groups were evaluated according to the
patients’ age and gender, comorbidities, American Society
of Anesthesiologists (ASA) scores, visual analog scale (VAS)
(Figure 2) for pain and length of stay in hospital (Figure 3).

A standardized general anesthesia was applied to
all participants. Rocuronium (0.8 mg/kg), remifentanil
(0.2-0.5 pg/kg/minute) and propofol (1-2 mg/kg) were uti-
lized for induction. Fentanyl, sevoflurane and remifentanil
combination utilized for maintenance.

After induction of general anesthesia before surgery began
TAP block was applied. The first 10-mm-trocar inserted and a
general abdominal exploration with a laparoscope, puncture
with an 18-gauge-needle was performed at the both side of
the abdominal wall using the classical anatomical landmarks.
Subsequent to the perpendicular insertion, localization of
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FIGURE 1. Panel A: Localizations of the triangle of Petit and neighboring superficial nerves. Panels B and C: Layers of the triangle of Petit

and the anterior abdominal wall.
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FIGURE 2. Visual analog scale for pain.

Elderly patients (>65) who had |aparoscopic cholecystectomy due to
symptomatic cholelithiasis (n=218)

Excluded: (n=71)

1. Acute or chronic cholecystitis, gallbladder empyems, porcelaingallbladder
2. intra-abdominal adhesions due to previous upper abdominal surgery

3. Additional disease that may affectthe biliary tract surgery

4. Bleeding disorders

5. Provisional diagnosis of gallbladder cancer

A total of 147 patientsincduded the study

Operated under general anesthesia+ under general anesthesia
laparoscopic TAP block (n=74) (n=73)

A4

Age, gender, comorbidities, ASA scores, visual analog scalefor pain, length of
stay in hospital were obtainedfrom data files

Resultswere analysed

FIGURE 3. Study flow diagram. TAP: Transversus abdominis plane.

the needle was detected under direct laparoscopic vision
with the help of its trace, and when the needle’s tip was posi-
tioned at the fascial space between the internal oblique and
the transversus abdominis muscle, 15 cc of 0.25% bupivacaine
was injected bilaterally. Bulging inferiorly of the transver-
sus abdominis muscle away from the internal oblique was
observed with the injection (Figures 4 and 5). Furthermore,
ultrasound examination demonstrated that exact placement
of the local anesthetics of TAP block with laparoscopy-guided
insertion was provided in all patients.

Statistical analysis

The statistical analyses were performed using SPSS
(Statistical Package for the Social Sciences ver. 21.0, SPSS Inc,
Chicago, Illinois, USA) computer program. For analysis of data

FIGURE 4. View of transversus abdominis plane block under
direct laparoscopic vision.

FIGURE 5. Another laparoscopic view demonstrating peritoneal
bulging during transversus abdominis plane block.

from all subjects, normality was assessed using Kolmogorov—
Smirnov test because the number of sample is >50. In descrip-
tive analyses, median + standard deviation was used for the data
following the normal distribution and median and interquartile
range (IQR) values for the data following an abnormal distribu-
tion. For comparisons between groups, variables not following
the normal distribution were compared using Student’s t-test
and variables following the normal distribution using Mann—
Whitney U-test. Between-group comparison of categorical
variables was conducted using Yates-corrected Chi-square test.
In all statistical tests conducted as part of the study, o value was
takenas 0.05and p < 0.05 was considered statistically significant.

RESULTS

A total of 147 patients were enrolled in this study.
Demographic and other characteristics including VAS value,
ASA score, comorbidities, the length of hospital stay; of the
patients in two groups are presented in Table 1. The median
(+IQR) age of the patients was 69 (+65-86). Out of a total of
147 patients, 37 were male (25.2%) and 110 were female (74.8%).
Laparoscopic TAP block was carried out in 74 (50.3%) patients
during the cholecystectomy.
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TABLE 1. Result of descriptive and comparative statistics

Characteristics AP Tap Oyerall p value
block+group  block - group patients
Age 69 (+68-83) 69 (+65-86) 69 (+65-86)  0.410
Gender (%)
Male 17 (116) 20 (13.6) 37(252) 0704
Female 56 (38.1) 54 (36.7) 110 (74.8)
Comorbidity (%)
+ 64 (43.5) 64 (43.5) 128 (87) 0.999
- 9(6.2) 10 (6.8) 19 (13)
ASA 2 (£1-3) 2 (+1-3) 2 (+1-3) 0.865
VAS 2 (+1-3) 3 (+2-5) 3(£1-5) 0.001
(L;;;igh of stay 2 (+1-6) 2(:1-6) 2(:16) 0718

TAP: Transversus abdominis plane; VAS: Visual analog scale; ASA: American
Society of Anesthesiologists

Median score of patients’ physical status according to ASA
classification system was found 2 (discrete systemic disease).
ASA score of 19 (12.9%) patients were 1 (normally healthy) and
14 (9.5%) patients were 3 (serious, non-incapacitating, systemic
disease). Median (+IQR) values of patients’ post-operative
24™-hour-VAS for pain were found consecutively 2 (+1-3) in
Group 1 and 3 (+2-5) in Group 2. The median post-operative
24"-hour-VAS value in overall patients was three.

Patients’ VAS values were higher in the TAP block — group
with a statistically significant difference (p = 0.001). However,
no statistically significant difference was found between two
groups in terms of age, ASA scores and length of stay in hospi-
tal (p = 0.410; p = 0.865; p = 0.718). Furthermore, no statistically
significant was found between two groups in terms of gender
and comorbidities (p = 0.704; p = 0.999).

In addition, no complications such as massive bleeding
requiring re-laparotomy, biliary leakage, surgical site infec-
tions, and visceral injury were observed due to laparoscopic
cholecystectomy and TAP block in all participants.

DISCUSSION

An adequate post-operative pain control provides low
morbidity rates, reduces the severity of endocrine and meta-
bolic response due to the surgery and shortens the recovery
period [18]. Over the last decade, the effectiveness of TAP block
for post-operative pain control complementary to the general
anesthesia has been demonstrated in many studies [3,9,19-24].

One of the earliest prospective randomized controlled
trials about the efficacy of TAP block published in late
2000s. McDonnell et al. [18] declared that TAP block was
found “highly” effective in post-operative wound pain relief.
According to the study results, in TAP block group VAS
scores has been reduced at all post-operative time points and
at the 24™ hour after surgery mean VAS scores were lower.
As different from our study, the authors also evaluated the
patients’ post-operative sedation scores which were reduced

at 4™ and 6™ hour after surgery. However, our results confirm
the effectiveness of TAP block especially at the 24®-post-oper-
ative-hour regarding the VAS scores.

In a similar study, Niraj et al. [25] reported that TAP block
has reduced morphine consumption at the 24™ post-operative
hour and found significantly a lower pain scores at rest and on
coughing in the TAP block group comparing with standard
pain care group.

Furthermore, the most studies have demonstrated that
reducing post-operative opioid requirements diminish opi-
oid-induced side effects such as sedation and nausea [21].

Nevertheless, some authors claimed that TAP block could
not provide such an effective analgesia as presented. Ortiz
etal. [26] found no statistically difference between the analge-
sic efficiency of TAP block and local anesthetic infiltration of
trocar insertion sites for overall post-operative pain in patients
who underwent laparoscopic cholecystectomy. In the study
of McMorrow et al. [27] concluded that TAP block does not
provide comparable pain relief and additional benefit to spinal
morphine in post cesarean section patients.

Rafi [4] described some “trick” points to minimize the pos-
sibility of visceral damage such as “double-pop” technique [4].
Regarding the literature, Hebbard et al. [28] were the first
mentioned the ultrasound-guided TAP block in 2007. During
next 2 years, several studies were published about the usage of
ultrasound to perform TAP block [29-31]. The common con-
clusion of all these studies was the ultrasonographic guidance
could permit a precise and safe placement of the anesthetic
agent for TAP block.

Despite ultrasound guidance, the identification of muscle
planes can be challenging in some cases. In year 2011, Owen
et al. [5] described a new approach: TAP block under direct
vision in open surgery they concluded that the risks associ-
ated with the conventional approach could be prevented with
this easy technique. In the same year, Magee et al. [6], reported
a single case based on the same idea. They performed TAP
block under direct vision but on laparoscopic procedures.
Following this report, Chetwood et al. [32] described a simi-
lar laparoscopic-guided TAP block technique during laparo-
scopic nephrectomy and they suggested that safety and time
profit were the main advantages of this approach. Favuzza
and Delaney [33] declared the use of laparoscopic-guided
TAP block in more than 100 patients who had laparoscopic
colorectal surgery. Their preliminary results without statisti-
cal comparisons demonstrated that efficient pain relief for
abdominal incisions; reduced narcotic use and short hospi-
tal stay were provided with the help of this method even in
obese patients. According to our knowledge in English liter-
ature, limited studies were published about TAP block under
direct laparoscopic vision during laparoscopic abdominal
operations [34-37]. In another retrospective study of Favuzza
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and Delaney [34], the authors demonstrated that laparoscop-
ic-guided TAP block with a well-established enhanced recov-
ery pathway (ERP) provided shorter hospital stay with safe
and cost-effective laparoscopic colorectal surgery. In addition,
Alvarez etal. [35] presented a new the concept of “comprehen-
sive enhanced recovery pathway” which includes laparoscop-
ic-guided TAP block in patients who underwent laparoscopic
colectomy after another retrospective analysis. They found
reduced opioid consumption in ERP group which allowed
the surgeon to discharge patient earlier and TAP block as
part of this protocol was shown an effective method for pro-
viding pain relief. However in our study, we could not found
any benefit of TAP block in term of post-operative length of
stay. The benefit of the TAP block was tested in a trial of Keller
et al. [36] including 200 patients who underwent colorectal
surgery and compared with previous similar studies. They
demonstrated that to add TAP block to ERP provided shorter
hospital stay with low complication, readmission and reopera-
tion rates. Among these four trials, only one [37] reported the
role of laparoscopic-guided TAP blocks for perioperative pain
relief in laparoscopic cholecystectomy similar to our study. In
this prospective, randomized, double-blinded trial the par-
ticipants who were applied laparoscopic-assisted TAP block
with bupivacaine + periportal saline injection were compared
with those who were applied a laparoscopic assisted TAP
block with saline + periportal bupivacaine. They found sig-
nificantly reduced post-operative pain scores during coughing
and at rest in TAP block with bupivacaine group. In addition,
post-operative nausea was found significantly lower in this
group. The other difference from our study was involving the
patients aged <65 years old in both study groups.

The most important limitation of our research is the lack
of a prospective, controlled, blind study. Moreover, we only
evaluated the efficacy of TAP block in term of the 24™ hour
pain scores. Focusing more various data of patients, such as
sedation scores, nausea, vomiting, return of intestinal func-
tion, opioid or NSAIDs consumption after the operation and
general anesthesia requirements, will help us to demonstrate
significant results in further studies.

CONCLUSION

As a promising novel post-operative pain treatment pro-
cedure, TAP block is cost effective and one of the safest, easi-
est and the most effective supplemental techniques as part of
the multimodal post-operative analgesic regimen. It improves
pain scores in open or minimally invasive surgery involving
the anterior abdominal wall. Laparoscopic-guided TAP block
may probably has lower the visceral injury risk and shortens
the operational time. Furthermore, this approach can be easily
performed during any laparoscopic procedure. Efficacy, safety

and other advantages of this procedure such as reducing opi-
oid and non-steroid anti-inflammatory drugs requirement,
make this technique an ideal abdominal field block in elderly
patients. Prospective studies with a large volume of case series
supported by subgroup analysis will help us to obtain more
concrete and reliable reports.
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