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Efficacy of transversus abdominis plane block in pain
control after general abdominal surgery - a short

review of the literature
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Objective: The aim of the study is the assessment of the analgesic efficacy of transversus abdominis plane block in patients undergoing gen-
eral abdominal surgery. Methods: Pubmed, Scopus, and Medline databases were searched for papers evaluating the effect of transversus
abdominis plane block. The primary and secondary outcomes of the studies were analyzed. Results: A total of 10 studies were analyzed,
including 717 patients. Studies revealed that transversus abdominis plane block was associated with significantly reduced postoperative
discomfort and reduced opioid consumption. Conclusion: The present study shows the clear benefit brought by the transversus abdominis
plane block as part of multimodal analgesia, with a significant reduction of pain and higher comfort scores.
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Introduction

Pain after surgery is a crucial variable in the recovery pro-
cess of surgical patients, with a significant impact on the
transition from acute to chronic pain [1, 2]. Conventional
postoperative analgesia proposes the use of opioids, ef-
ficient drugs that come with a series of adverse reactions
such as nausea and vomiting, pruritus, sedation, constipa-
tion, and respiratory distress [3]. The inability to ensure
efficient pain relief leads to undesirable complications and
poor quality of life [4]. Safe and adequate preoperative an-
algesia is essential to improving post-procedure recovery
[5]. Optimal analgesia aims to enhance patient comfort
while minimizing the risk of complications, which may
jeopardize the recovery process [6].

The available techniques for perioperative analgesia are
neuraxial analgesia, patient-controlled analgesia with sys-
temic opioids, or peripheral nerve blocks analgesia. The
latest guidelines of the American Society of Anesthesiolo-
gists recommend the use of multimodal analgesia whenever
possible. This involves the administration of two or more
active substances, which act through different mechanisms
to ensure efficient analgesia. They can be administered on
the same route or by various means. Systemic administra-
tion of Acetaminophen, non-steroidal anti-inflammatory
drugs like coxibs, are recommended in association with a
regional analgesic technique for optimal pain management
(7].

Surgery is an indispensable part of healthcare. Despite
large benefits on life quality and survival, surgical proce-
dures often result in acute pain. Abdominal surgery gener-
ates intense pain as a result of the large incision practiced
in laparotomies, or pneumoperitoneum in laparoscopy [8].
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Regional anesthesia techniques are significant compo-
nents of efficient multimodal analgesia including, epidural
anesthesia and peripheral nerve blocks [9]. For a long time,
epidural anesthesia was considered the gold standard in
abdominal surgery [10]. Epidural anesthesia is associated
with numerous complications, including hypotension sec-
ondary to the sympathetic blockade, increased frequency
of nausea and vomiting, and urinary retention. Therefore,
experts in the field started to look for alternative analgesic
techniques [11,12].

The transversus abdominis plane block was first de-
scribed in 2001 by Rafi [13]. This author described a tech-
nique based on anatomical landmarks, at the level of the
DPetit triangle, traversing with the needle the fascial plane
between the transverse abdominal muscle and the internal
oblique muscle and injecting local anesthetic at this level.
This technique is based on the perception of a double loss
of resistance resulting from the penetration of the two fas-
cial planes. They managed to provide effective analgesia,
comparable to epidural anesthesia, in the lower abdominal
area, by blocking the thoracolumbar T6-L1 nerves [14]. In
2007 Hebbard first described the possibility of ultrasound-
guided transversus abdominis plane block [15], thus im-
proving the chances of success and significantly reducing
the complications associated with the infiltration of local
anesthetics in inappropriate regions. Ultrasonography is the
method by which anatomical regions can be visualized with
the help of ultrasound. This approach is widely accessible
and implies low costs. Visualization of the anatomical struc-
tures limits the complications of these analgesic maneuvers.
This method requires ultrasound scanning of the abdomi-
nal region on the median axillary line from the costal mar-
gin to the iliac crest. The three hypoechoic muscular layers,
the external oblique muscle, the internal oblique muscle,
and the transversus abdominis muscle, are separated by the
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muscular fasciae, with hyperechoic aspect. Local anesthetic
is injected between the fascia of the internal oblique muscle
and the fascia of the transversus abdominis muscle. Proper
injection of the anesthetic resembles a "goose egg" shape if
the technique is performed correctly [16].

Indications for transversus abdominis plane block are
mainly subumbilical surgical procedures, but through
a subcostal approach, analgesia can be achieved for su-
praumbilical surgical procedures, such as laparoscopy [17].
Contraindications of this procedure can be absolute or
relative. The patient's refusal, allergy to the local anesthetic
substance, the existence of a localized infection at the site
of injection represent absolute contraindications. Relative
contraindications include coagulopathy and abdominal
wall abnormalities due to previous surgical procedures
(hernias, diastasis) [18].

This review aims to underline the benefit brought by the
transversus abdominis plane block as part of multimodal
analgesia following abdominal surgery.

Material and methods

The presented work is a review of the literature which anal-
yses the efficiency of the transverse abdominal plane block.
We used the databases Pubmed, Scopus, and Medline,
using the terms "TAP block" or "transversus abdominis
plane block" or "TAP" or "ultrasound-guided regional an-
esthesia” or "abdominal wall block". The search strategy
was limited to studies published in the last five years, hu-
man studies, randomized studies. All the studies analyzed
were published in English.

The present paper includes patients aged between 18 to
85 years old, both men and women, who underwent ab-
dominal surgical interventions. Only studies that describe
bilateral abdominal wall block under ultrasound guidance
were accepted, regardless of the abdominal surgical tech-
nique performed.

Data was gathered regarding the surgical procedure, the
type of local anesthetic used, and the results obtained from
each study. We defined exclusion criteria as the following:
unrandomized studies, studies with less than 60 patients,
case reports, unilateral laparoscopic procedures, gyneco-
logic and urological pathology.

Results

A survey of medical literature revealed 114 studies that
corresponded to the keyword search. After the exclusion
criteria were applied, 92 studies were rejected due to in-
eligibility. Finally, 10 studies remain eligible to be used in
this review. A flow diagram of the entire review process is
represented in Figure 1. The included studies were pub-
lished between 2016 and 2020, cumulating a total of 717
patients. Detailed characteristics are available in Table I.
Data gathering was done by a single person. All studies
included in the present work are randomized, 40% (n=4)
double-blind, 40% (n=4) single-blind, and 20% (n=2)
non-blind (Figure 2).
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Fig. 2. The randomization of the analysed studies

The abdominal pathology in the analyzed papers was on-
cological in 70% (n=7) of studies, bariatric surgery in 20%
(n=2), and bilateral inguinal hernia in 10% (n=1) (Figure
3). Laparoscopy surgery was performed in 60%(n=6) of
studies, conventional surgery in 30%(n=3), and one study
did not specify the type of surgical technique used.

In 70% of trials, the transversus abdominis plane block
was executed preoperatively, after the general anesthesia,
20% of the cases it was performed after surgery, and one
study does not specify the moment of the transverse ab-

dominal plane block. Two local anesthetics, Ropivacaine
(50%) and Bupivacaine (50%), were used. The use of an-
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Table I. Study details

Conclusion

Outcome

Patients Patology t::l:g::?lle Timing anle-:&aeltic Additives

Randomisation

Trial

No.

did not offer enough

numeric rating scale

Bupivacaine

preoperative

laparoscopy

colorectal cancer

benefit

of pain

55

Oh TK et al

double-blinded

2016[19]
Torup H et al

30% reduction in cumulative opioid
use

visual analogue scale
of pain

preoperative Ropivacaine

laparoscopy

colorectal cancer

80

double-blinded

2016[20]
Tikuisis R et al

feasible and effective

numeric rating scale of pain,

Ropivacaine

preoperative

laparoscopy

colorectal cancer

technique

length of hospital stay

64

double-blinded

2016[1]
Torgeson M et al

length of hospital stay, first

reduction of hospital stay

Bupivacaine

preoperative

laparoscopy

colorectal cancer

flatulus

78

non-blinded

2018[21]
Mittal T et al

feasible, effective, minimally

Capuzzo satisfaction score

postoperative Ropivacaine

laparoscopy

bariatric surgery

single-blinded

invasive

2018[22]
LiuR et al

blunts perioperative stress re-

neuroendocrine levels

classic preoperative Ropivacaine

radical gastrectomy

sponse

61

single-blinded

2019[23]
Saber AA et al

true efficacy in pain relieving, but

visual analogue scale of pain,

Bupivacaine ephedrine

preoperative

laparoscopy

bariatric surgery

double-blinded

not on ERAS

nausea and vomiting
QoR 40-score, 5 point likert

2018[24]
Sakamoto B et al

bilateral inguinal

high quality of analgesia

postoperative Bupivacaine dexamethazone

unknown

scale

hernia

66

single-blinded

2016[25]
Saker T et al

oncologic abdomi-

lower opioid use

hypotension, fluid intake

unknown Bupivacaine

classic

nal pathology

67

non-blinded

2017[26]
Huang HM et al

simple, safe anesthesia method

time to discarge, cost of treat-
ment, first flatulus

preoperative Ropivacaine dexamethazone

classic

hepatocellular
carcinoma

96

single-blinded

2020[27]
ERAS: Enhanced recovery after surgery guidelines

139

70%

60%

40%

20%

10%

N -
0%

Oncologic abdomen pathology

Bariatric Surgery Bilateral inguinal hernia

Fig. 3. The pathologies covered by the analysed studies

esthetic adjuvants like Dexamethasone and Ephedrine was
described in 30% (n=3) of studies.

The primary endpoint followed was pain, quantified by
using different scales: Visual Analog Pain Scale, Numeric
Rating Scale, Capuzzo Pain Score, QoR 40 score in 6 trials
(60%), while from the 40% (n=4) remaining, 20% fol-
lowed as a primary outcome the moment of hospital dis-
charge, and the remaining 20% focused on biologic pa-
rameters, such as levels of epinephrine, norepinephrine,
cortisol, glucose and levels of proinflammatory cytokines.

In 90% (n=9) of studies, the transversus abdominis
plane block obtained efhcient multimodal analgesia, re-
ducing both postoperative pain and the need for opioids.
The technique is described as easy to implement, safe, fea-
sible for most patients, and efficient. A single study stated
that the transversus abdominis plane block does not offer
enough benefit to be considered part of multimodal anal-
gesia.

Discussions

The most significant aspect during the perioperative period
is analgesia efficacy. If ignored, pain leads to a decline in
quality of life. Pain is an alarm of the body, which sig-
nals the presence of injury or disease. For this protection
mechanism to be eflicient, the pain must be intense and
bring significant discomfort. During the postoperative pe-
riod, pain is an omnipresent factor and must be effectively
managed for the recovery to be efficient. If not well han-
dled, pain can become chronic within 3 to 4 months, be-
ing much more difhcult to treat, if at all. In consequence,
this leads to impaired quality of life, both from a social and
economic point of view, particularly through the chronic
consumption of opioids [28].

The American Society of Anesthesiologists guidelines
recommends multimodal analgesia, which involves the use
of two or more different substances to obtain efficient pain
control [7]. The International Association for the Study of
Pain defines pain as “an unpleasant sensory and emotional
experience associated with, or resembling that associated
with, actual or potential tissue damage”. This definition
is incomplete, and does not highlight the nature of pain,
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or whether it is chronic or acute. The main problem is the
assessment of pain, which is a subjective factor. Most fre-
quently pain is quantified with the aid of a visual, verbal,
or numerical pain scale. The sensitivity and confidence
provided by these are low [29].

One of the studies described, Liu R et al. [23], tried
to evaluate the systemic response to postoperative stress
through a visual pain scale. They analyzed patients un-
dergoing a radical gastrectomy for oncologic pathology,
through classic surgical techniques. The study sample in-
cluded 61 patients, divided into two groups: 30 patients
who benefited from transversus abdominis plane block
and 31 patients in the control group. The primary out-
come of the study was the assessment of norepinephrine,
epinephrine, C-reactive protein, cortisol, glucose, interleu-
kins 6 and 10 levels. The groups were homogeneously di-
vided, so the basal values of the neuroendocrine mediators
and the proinflammatory cytokines were similar in both
groups. Noradrenaline, epinephrine, and cortisol values
were significantly lower and more stable in the transversus
abdominis plane block group, compared with the control
group, and returned to basal values within 24 hours. Simi-
larly, glucose values were lower in the transversus abdomin-
is plane block group compared with the control group.
Inflammatory cytokines continued to rise in the placebo
group, even 48 hours after surgery, while in the transversus
abdominis plane block group they started to fall after 24
hours. The biologic parameters were stable during the sur-
gery in patients who benefited from the abdominal block.
The postoperative drug consumption, both opioids, and
nonopioids drugs were also lower for these patients. An-
other parameter analyzed was the pain scores on the visual
pain scale, with no significant differences between the two
groups. The study concluded that this analgesic technique
could reduce body stress levels periprocedural, and it could
provide satisfactory pain relief without further complica-
tions. This work emphasizes the role of preemptive anal-
gesia. Although the satisfaction level of patients in the two
groups was similar, the clinical and paraclinical elements
contradict these findings, showing clearly that the trans-
versus abdominis plane block is superior to conventional
analgesia. The difference between subjective pain levels and
biological markers underlines the high variability when as-
sessing pain, as the most significant obstacle. However,
there is a more precise way to evaluate pain, using the help
of functional brain magnetic resonance imaging, but this
method is not widely available [30].

Mittal T et al.[22] and Sakamoto B et al. [25] use
Capuzzo score and QoR 40-score for assessing the pa-
tient's comfort and analgesia, concluding that the trans-
versal abdominal block is an effective technique with no
underlying risk.

Length of hospital stay was another significant param-
eter followed by the authors, which was less in the target

group, compared to the control group (Torgeson M et
al[21] and Huang HM et al.[27].
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In general, studies had patients divided into two groups,
one that benefited from transversus abdominis plane block
and another that either did not undergo an abdominal
block or received transversus abdominis plane block with
saline. These studies are essential since they emphasize
the efficacy of transversus abdominis plane block used as
a minimally invasive postoperative multimodal analgesia.
Torgeson M et al. analyzed the benefits of performing a
transversal plane block compared to conventional epidural
anesthesia in patients undergoing colorectal surgery. The
study included 83 patients subdivided into two groups: 39
patients in the epidural analgesia group and 44 patients
in the abdominal block group. Time to first bowel move-
ment was comparable in both groups. Length of hospital
stay was significantly shorter in the patients who benefited
from the transverse abdominal block by 0.5 days. Nausea
and vomiting episodes were more frequent in the transver-
sus abdominis plane block group, and urinary retention
was more frequent in the epidural group. The study con-
cluded that patients with prior postoperative urinary re-
tention benefit the most from transversus abdominis plane
block. The abdominal block is providing a feasible alterna-
tive for patients undergoing colorectal surgery. Despite the
unpleasant episodes of nausea and vomiting postoperative-
ly, all results show the benefit brought by transversus ab-
dominis plane block compared to epidural anesthesia [21].

Enhanced recovery after surgery (ERAS) guidelines were
created focusing on improving the patient's recovery after
surgery. ERAS recommends a multimodal approach to re-
duce postoperative stress [32]. Huang HM et al. focused on
the recovery of patients who have undergone elective liver
resection for hepatocellular carcinoma. The authors of the
study suggest the use of laryngeal mask airway to protect
the respiratory tract during general anesthesia in addition
to the transversus abdominis plane block. The study group
consists of 96 patients subdivided into two groups of 48
patients each. Patients in the control group benefited from
general anesthesia with endotracheal intubation, while the
study group received general anesthesia with laryngeal mask
airway and transversus abdominis plane block. The primary
outcome measured was the time to discharge. Patients re-
ceiving transversus abdominis plane block were discharged
on average one day earlier, compared to the control group.
Patients in the laryngeal mask airway and transversus ab-
dominis plane block group had significantly lower pain
scores, mobilization off the bed was faster, and bowel move-
ment returned sooner. There were no significant differences
in nausea and vomiting, and the 40-point QoR satisfac-
tion score was similar on the first day after surgery but sig-
nificantly higher on day 3. Patients in the transversus ab-
dominis plane block group also used fewer opioids during
surgery and spent less time in the post-anesthesia care unit.
The study concludes that the association between laryngeal
mask airway and transversus abdominis plane block is safe
and effective as part of the ERAS, it reduces postoperative
stress and helps in the recovery process [27].
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The present review suggests that the transversus ab-
dominis plane block is associated with reduced opioid
consumption, a statement supported by all the studies ana-
lyzed. But this decrease in opioid consumption is limited
to the first 24 hours postoperatively, as ropivacaine and
bupivacaine are both long-acting local anesthetics, but no
longer than 15 to 20 hours [33]. Besides reducing the opi-
oid after surgery, good management of postoperative pain
decreases the risks of incisional hernias [34].

Although this review answers a few essential questions
about the transverse abdominal block, it leaves some es-
sential areas uncovered such as: what is the most appro-
priate time to perform the transversus abdominis plane
block, which is the most appropriate anesthetic agent to
use, and which is the optimal concentration, which is the
most appropriate technique and anatomic region to be ap-
proached. But the most important question remains unan-
swered: what is the most optimal and efficient method to
evaluate perioperative pain?

Limitations of the study were represented by the small
number of studies evaluated, the limited number of pa-
tients in each study, and the heterogeneity of the studies

addressed.

Conclusions

The present review shows the clear benefit brought by the
transversus abdominis plane block as part of multimodal
analgesia, with a significant reduction of pain and higher
comfort scores. Also, other parameters such as length of
hospital stay, mobilization off the bed, bowel movement,
and urinary retentions were significantly improved com-
pared with the control groups. Proper evaluation and pre-
cise management of perioperative pain syndromes are the
challenges faced in this review article.
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