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Abstract

Objective: The tranversus abdominis plane (TAP) block is a relatively new regional anaesthesia technique
for provision of analgesia following abdominal surgery. Local anaesthetic is injected into the plane
between transversus abdominis and the internal oblique muscles. The TAP block can be performed emplo-
ying either a landmark technique or with ultrasound guidance. The goal of this audit was to ascertain the
quality of postoperative analgesia following abdominal surgery in patients in whom the TAP block had
been employed, patient satisfaction with analgesia and complication rate of the technique.

Design: Prospective audit.

Settings: Department of Anaesthetics, Regional Teaching Hospital.

Material and methods: Patients included in the audit were administered TAP blocks, either by landmark or
ultrasound guided technique. These patients were then reviewed in recovery ward and at 24 hours post-
operatively. Patients received standard intraoperative and post-operative analgesia in addition to the TAP
blocks.

Results: 63 patients were included in the audit. 1 patient had incomplete information returned. 1 patient was
unable to be assessed as she required ventilation in ICU. 89% of patients were satisfied or very satisfied with
the quality of postoperative analgesia. 59 patients reported no pain or mild pain in recovery ward and 52 pa-
tients reported no pain or mild pain at 24 hours. No patient suffered a complication as the result of a TAP
block.

Conclusion: TAP block appears to be a safe and effective adjunct in the management of pain following ab-
dominal surgery. It is well tolerated by patients.

Keywords: transversus abdominis plane block — laparotomy — major laparoscopic surgery — ultrasound-
guided regional anaesthesia

Souhrn

TAP blok a pooperacni bolest — prospektivni audit

Cil studie: “Transversus abdominis plane” (TAP) blok je relativné nova regionalni technika, ktera poskytuje
analgezii po vykonech bfis$ni chirurgie. Lokalni anestetikum je aplikovano do prostoru mezi m. transversus
abdominis a m. obliquus internus abdominis. TAP blok mize byt proveden bud podle anatomickych orien-
tacnich bodu, nebo pomoci ultrazvuku. Cilem bylo zhodnoceni kvality pooperacni analgezie po vykonech
bFfisni chirurgie u pacientd, u nichz byl proveden TAP blok, jejich spokojenost a komplikace spojené
s technikou.

Typ studie: Prospektivni audit.

Typ pracovisté: Anesteziologické oddéleni vyukové oblastni nemocnice.

Material a metoda: Pacienttm, ktefi byli zahrnuti v auditu, byl aplikovan TAP blok. Pacienti byli sledovani na
pooperacnim oddéleni a 24 hodin po vykonu. Dostali standardni peroperacni a pooperacni analgezii.
Vysledky: Audit celkové zahrnul 63 pacienti. U 1 pacienta nebyla vracena kompletni data. Jednu pacientku
nebylo mozné vyhodnotit, protoze byla pooperacné ventilovana na JIP. Spokojeno nebo velmi spokojeno
s kvalitou pooperacni analgezie bylo 89 % pacientti. Padesat devét pacient( popsalo Zadnou nebo pouze mir-
nou bolest na pooperaénim oddéleni a 52 pacient uvedlo Zadnou nebo mirnou bolest 24 hodin po vykonu.
Zadna komplikace jako diisledek TAP bloku se nevyskytla.

Zaver: TAP blok je bezpe€na a u¢inna metoda v komplexni Ié€bé pooperaéni bolesti po vykonech bfisni chi-
rurgie a je dobfe tolerovan ze strany pacientu.

Klicova slova: transversus abdominis plane blok — laparotomie — laparoskopické operace — ulrazvukem na-
vadéna regionalni anestezie
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Introduction

Pain is an undesirable result of abdominal surgery.
It has been previously demonstrated that a large por-
tion of the pain associated with abdominal surgery de-
rives from incision of the abdominal wall [1]. The abdo-
minal wall itself comprises of three layers of muscle,
the external oblique, the internal oblique and the trans-
versus abdominis along with their associated fascial
sheaths. Centrally, the abdominal wall includes the
rectus abdominis muscles and their sheath. Innerva-
tion of the abdominal wall is via the branches of inter-
costal nerves which run through the transversus abdo-
minis neuro-fascial plane [2].

Various strategies have been adopted for the con-
trol of pain in the postoperative period. These include
nurse controlled analgesia (NCA) [3], patient control-
led analgesia (PCA) [4], epidural analgesia [5], intra-
thecal opioid administration [6], and more recently, ab-
dominal field blocks [7].

Although promising, the utility of abdominal field
blocks is limited by their unpredictability, which may be
in part due to the inability of the clinician to be certain
of anatomical landmarks and needle tip position within
tissue planes. For this reason, and based on previous
work of Rafi [8], McDonnell et al. [9] sought a novel, re-
liable approach to blockade of abdominal wall nerve
afferents — they named this block the “transversus ab-
dominis plane (TAP) block”.

Interest in the TAP block has been demonstrated in
several articles and in a variety of fields from elective
abdominal surgery, paediatric and obstetric surgery
[10, 11, 12]. The aim of this prospective audit study
was to assess the efficacy of TAP block as a part of
multimodal analgesia regimen across the spectrum of
patients presenting for elective and emergency proce-
dures in a teaching district general hospital.

Methods

Following to approval by the Trust Audit Committee,
prospective 3 months collection of data was underta-
ken. Patient confidentiality was strictly preserved.
A data sheet was used to collect per-operative infor-
mation on the patients, and facilitated their review at
24 hours. Information on each individual was collec-
ted by the clinician who performed the anaesthesia.
Data collected included the patients’ age, ASA classi-
fication, procedure scheduled and duration of the pro-
cedure. The patients’ reported level of pain was recor-
ded along with their satisfaction with their analgesia
regimen. The patients were then reviewed at 24 hours
post operatively, whereupon their level of subjective
pain was assessed, the amount of analgesia required
was recorded, and the patients were asked to quanti-
fy their level of satisfaction with their post-operative
analgesia. The results were then collated anonymous-
ly on a spreadsheet. Outcomes in which we were in-

——

terested were reported pain in recovery ward and 24
hours, patient satisfaction with their analgesic regimen
and the presence or otherwise of any complications
from their analgesic regimen.

Pain was reported by the patients subjectively as
mild, moderate or severe on a three point scale. Pa-
tient satisfaction was recorded on a five point scale
ranging from extremely dissatisfied to very satisfied.

Patients’ consent for TAP block was sought pre-ope-
ratively. The TAP block was administered following in-
duction of anaesthesia and before commencement of
surgery, except in cases where surgery could not be
delayed, for example, in the event of an emergency
caesarean section. The TAP block was administered
in accordance with the technique described by
McDonnell et al. [9].

The iliac crests were palpated from anterior to po-
sterior until the border of latissimus dorsi could be
appreciated. The triangle of Petit could then be identi-
fied, as it is just anterior to the latissimus dorsi musc-
le (Fig. 1). We used a blunt needle to administer the lo-
cal anaesthetic, either a 22G regional block needle or
an 18G Tuohy needle depending on the operator. The
needle was held perpendicular to the skin in a coronal
plane and then advanced until resistance was felt.
Further gentle advancement of the needle elicited an
appreciable “click” which indicated that the needle tip
had passed into the plane between the internal and
external oblique muscles. A second “click” was elici-
ted upon cautious advancement of the needle, at
which point the tip was in the transversus abdominis
plane. Inadvertent vascular puncture was excluded by
careful aspiration before injection of local anaesthetic.
Typically, 20 ml of 0.375% levobupivacaine was injec-
ted up to a dose of 1 mg . kg1, however where this
would have led to use of a small volume of local ana-
esthetic, some operators chose to use 0.25% levobu-
pivacaine. In situations where surgical incision cros-
sed the midline, the technique was repeated on the
patient’s opposite side.

Fig. 1. Anatomical landmarks for transversus abdominis plane
block

Legend: TP — triangle of Petit, IC — iliac crest, LDM — latissimus
dorsi muscle, RC — lower border of rib cage
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Fig. 2. Ultrasonographic image for TAP block using in plane (IP)
technique

Legend: EOAM — external oblique abdominis muscle, IOAM — in-
ternal oblique abdominis muscle, TAM — transversus abdominis
muscle, n — needle

Sixteen patients had their TAP block guided by ul-
trasound. A high-frequency linear ultrasound probe
(HFL 38x, Sonosite Ltd., Hitchin, UK) was placed at
the triangle of Petit, perpendicularly to the iliac crest.
The 18-G Tuohy epidural needle was then directed in-
to the transversus abdominis plane using “in-plane” (IP)
technique (Fig. 2, Fig. 3). Ultrasound usage was dicta-
ted by operator preference and experience. Time to
entry of the tranversus abdominis plane was not recor-
ded. The dose of local anaesthetic used was the same
regardless of the use of ultrasound, at 1 mg . kg bila-
terally.

Results

63 patients were included in the audit. Information
was generally well recorded, however, 1 form was in-
complete. Of the 63 patients, 28 were male and 35
were female. The age range of the patients was from
8 to 86 years of age (mean = 51.4 years, median = 52
years, interquartile range = 35.5 years). The surgical
specialties involved were gynaecology and general
surgery, and encompassed open and laparoscopic
surgery. The range of procedure duration was from 30
to 360 minutes (mean = 117 min, median = 90 min,
interquartile range 105 min).

Of the 63 patients recorded, 19 (30%) had
a unilateral TAP block performed, for instance in the
case of appendicectomy or inguinal hernia repair. 44
patients (70%) had a bilateral TAP block performed.
Ultrasound guidance was employed in 16 cases
(25%). All patients received up to 1 mcg . kg! of fen-

Fig. 3. Distribution of local anaesthetic solution in transversus ab-
dominis plane between the internal oblique abdominis and trans-
versus abdominis muscles

Legend: EOAM — external oblique abdominis muscle, IOAM — in-
ternal oblique abdominis muscle, TAM — transversus abdominis
muscle, LA — local anaesthetic

tanyl at induction, and all patients were administered
additional intraoperative morphine sulphate of up to
0.1 mg . kg''. All patients were administered intrave-
nous paracetamol per-operatively, and 14 patients we-
re administered non-steroidal analgesics.

Of the 63 patients, 37 (59%) were prescribed post-
operative patient-controlled analgesia (PCA) with
morphine sulphate, and the remainder were prescri-
bed nurse-controlled opioid in addition to intravenous
paracetamol and non-steroidal analgesics.

59 patients (94%) reported no or mild pain in reco-
very ward. No patient reported severe pain in the re-
covery ward and one patient’s pain was unable to be
assessed as she was transferred to intensive care for
post-operative care.

After 24 hours, 52 patients (83%) reported only no
pain or mild pain. 8 patients (12.5%) reported mode-
rate pain, while one patient (1.5%), whose laparosco-
pic procedure required conversion to an open proce-
dure reported severe pain. We were unable to assess
2 patients’ (3%) post-operative pain because their
forms were incomplete.

Post-operative opioids were required for most pati-
ents, however 4 patients (6%) required no post-opera-
tive opioid. Two of these patients had undergone ma-
jor laparoscopic bowel surgery, one had undergone
a laparotomy and the fourth had undergone
a laparoscopic cholecystectomy. The majority of pati-
ents (44-70%) required less than 20mg of morphine
in the first 24 hours (Graph 1). All patients received
their prescribed non-opioid analgesics regularly.

Patient satisfaction levels with post-operative anal-
gesia were very high. 56 patients (89%) reported that
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Post-Operative Opioid Requirements
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Graph 1. Post-operative opioid requirements in patients given TAP block. (PCAS — Patient Controlled Analgesia System, NCAS — Nur-

se Controlled Analgesia)

they were satisfied or very satisfied with their pain ma-
nagement. 4 (6%) patients were ambivalent, 1 (1.5%)
was rather unsatisfied, and the data was incomplete
for two patients (Graph 2).

Twelve of the 63 patients (19%) in the audit under-
went major laparoscopic surgery. Five patients repor-
ted no pain in the immediate post operative period,
and these patients went on to report no pain at 24
hours. Two patients who reported mild pain in recove-

ry ward reported no pain once 24 hours had elapsed.
One patient reported severe pain. This patient’s proce-
dure had been noted as difficult, and required conver-
sion to an open operation. All except this patient were
satisfied (6 patients) or very satisfied (5 patients) with
their analgesia.

Opioid use in this group was generally low. All pati-
ents were prescribed a PCA in addition to non-opioid
analgesics. All patients except one used less than

Reported patient satisfaction
with post-operative analgesia

1%

O Very Satisfied

| Satisfied

O Neutral

O Rather unsatisfied
B Very unsatisfied

o NA

Post-operative opoid requirements
following major laparoscopis surgery

33 %
17 %

8 %

O 0-10mg
m 10-20mg
0 20-30mg
0 30-40mg
H >40mg

Graph 2. Reported patient satisfaction with post-operative anal-
gesia

Graph 3. Post operative opioid requirements following major lapa-
roscopic surgery
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40 mg of morphine in the first 24 hours, and 2 patients
used no morphine in that time (Graph 3).

Complications

No patients suffered a complication as the result of
TAP block. 2 patients (3%) reported severe post-ope-
rative nausea and vomiting.

Discussion

Our results showed that in our group of patients,
TAP block was a well tolerated and safe method of
providing postoperative analgesia following abdomi-
nal surgery. Only one of 63 patients was dissatisfied
with their postoperative analgesia. Reported pain le-
vels and opioid requirements in the recovery period
and first 24 hours were lower than we had expected.
Of our 63 patients, the vast majority (59 patients) re-
ported no pain or mild pain in recovery ward, and 52
patients reported no pain or mild pain in the first 24
hours post-operatively.

Opioid usage compared favourably to other work
which had studied opioid requirements following ma-
jor abdominal surgery. For example, Reeves and col-
leagues [13] found that the mean amount of morphine
administered via PCA systems following major abdo-
minal surgery in a group of 35 patients was 71 mg
over 24 hours. The mean amount of morphine admi-
nistered via PCA in our group of patients was 22.5 mg,
although our group of patients did include those un-
dergoing intermediate surgery.

Mukhtar and Singh reported the use of TAP blocks
for intermediate laparoscopic surgery in five patients
[14]. They felt that TAP blocks appeared to be a useful
adjunct in the management of postoperative pain. Our
audit showed that TAP blockade appears to be useful
in major abdominal laparoscopic surgery. Of the 63
patients in our audit, 12 underwent major laparoscopic
surgery. Reported pain levels and opioid usage in this

Table 1. Breakdown of patients by type of operation

Category Number of
patients
Open Major 27 (43%)
Open Intermediate 21 (33%)
Laparoscopic Major 12 (19%)
Laparoscopic Intermediate 3 (5%)

Table 2. Opioid (morphine) requirements in the first 24 hours post-
operatively

Mode of analgesia

Opioid used PCA (number NCA
of patients) (number
of patients)

<10 mg 31 (49%) 4 (6%)
10-20 mg 9 (14%) 0
20-30 mg 8 (13%) 0
30-40 mg 9 (14%) 0
> 40 mg 4 (4%) 0

——

group were generally low, except from one patient who
required conversion to an open procedure. This could
be due to injection of the local anaesthetic in the incor-
rect plane, or that the spread of local anaesthetic is
insufficient to cover the upper pole of a large midline
incision. In one study to determine spread of injectate
following ultrasound-guided TAP block, it was found
that segmental nerves T10, T11, T12 and L1 were li-
kely to be involved, the implication being that the utili-
ty of the TAP block is limited to lower abdominal sur-
gery [15].

None of the patients in our audit suffered
a complication as the result of TAP block. However, it
has to be mentioned that one case of liver trauma as-
sociated with blind technique of TAP block has been
described [16]. Employing an ultrasound-guided tech-
nique may improve the safety of TAP block placement.

We also noted that administration of prescribed
simple and non-steroidal analgesics in addition to PCA
was invariably regular and appreciate that this may ha-
ve contributed to the high levels of patient satisfaction
with analgesia.

We appreciate that our ability to evaluate patients’
pain and satisfaction in this audit is limited. Our pati-
ents were a heterogenous, unmatched group with no
blinding, randomisation or control group, and pain was
assessed by a number of different individuals. None-
theless, we feel that TAP blocks may be a safe and
useful adjunct in a multimodal approach to the control
of postoperative pain following abdominal surgery.

We would like to remark on some other points ari-
sing from this audit. For patients undergoing extensi-
ve laparotomies some other regional anaesthesia
technique covering upper abdominal segments should
probably be employed. Hebbard recommended per-
forming additional subcostal TAP blocks in extensive
laparotomies [17].

We have already started to supplement classical
TAP block with a bilateral subcostal TAP technique for
these laparotomies. One must be careful not to exce-
ed maximal doses of local anaesthetics. For this rea-
son, a suitable dilute preparation of local anaesthetic,
for example, 0.2% of levobupivacaine should be used.

Ultrasound guidance seems to be useful adjunct to
TAP blockade. It allows a real-time evaluation of the
needle passage [18], local anaesthetic distribution
and, potentially, facilitates TAP catheter placement for
continuous postoperative analgesia.

We are planning to establish a research project eva-
luating the efficacy of subcostal TAP blocks in exten-
sive and upper laparotomies. We have already started
a prospective randomized study comparing blind and
ultrasound-guided  techniques (NCT00972920,
www.clinicaltrials.gov).

Conclusion

Based on the results of our audit, we would like to
conclude that TAP block may be a reliable and safe
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technique for provision of analgesia for patients un-
dergoing laparotomy or other abdominal wall proce-
dures. Future directions should focus on ultrasound
guidance for this block and on RCTs comparing this
method with epidural analgesia and PCA.
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