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Purpose: The transversus abdominis plane (TAP) block is a technique increasingly used for
analgesia after surgery on the anterior abdominal wall. We undertook this study to determine the
feasibility and analgesic efficacy of ultrasound-guided TAP blocks in morbidly obese patients.
We describe the dermatomal spread of local anesthetic in TAP blocks administered, and test
the hypothesis that TAP blocks decrease visual analog scale (VAS) scores.
Patients and methods: After ethics committee approval and informed consent, 35 patients
with body mass index .35 undergoing single-port sleeve gastrectomy (SPSG) were enrolled.
All patients received balanced general anesthesia, followed by intravenous patient-controlled
analgesia (IV-PCA; hydromorphone) postoperatively; all reported VAS .3 upon arrival to the
recovery room. From the cohort of 35 patients having single-port laparoscopy (SPL), a sealed
envelope method was used to randomly select ten patients to the TAP group and 25 patients to
the control group. The ten patients in the TAP group received ultrasound-guided TAP blocks
with 30 mL of 0.2% Ropivacaine injected bilaterally. The dermatomal distribution of the sensory
block (by pinprick test) was recorded. VAS scores for the first 24 hours after surgery and opioid
use were compared between the IV-PCA+TAP block and IV-PCA only groups.
Results: Sensory block ranged from T5–L1. Mean VAS pain scores decreased from 8 ± 2 to
4 ± 3 (P=0.04) within 30 minutes of TAP block administration. Compared with patients given
IV-PCA only, significantly fewer patients who received TAP block had moderate or severe pain
(VAS 4–10) after block administration at 6 hours and 12 hours post-surgery. However, cumulative
consumption of hydromorphone at 24 hours after SPSG surgery was similar for both groups.
Conclusion: Ultrasound-guided TAP blocks in morbidly obese patients are feasible and result
in satisfactory analgesia following SPSG in the immediate postoperative period.
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The transversus abdominis plane (TAP) block is a relatively new regional anesthetic
technique that targets the sensory nerve supply of the anterior-lateral abdominal
wall. First described by Rafi et al in 2001, the block is performed by injecting local
anesthetic into the plane between the internal oblique and the transversus abdominis
muscles using the triangle of Petit as a landmark.1 This TAP plane is infiltrated with
local anesthetics to target the T7–T12 intercostal nerves, the ilioinguinal, iliohypogastric, and the lateral cutaneous branches of the dorsal rami of L1–L3.2,3 TAP blocks
have been implemented successfully for pain control after laparoscopic surgery in
nonobese patients undergoing diverse procedures ranging from appendectomy to
neurostimulator implants.4–11 The resulting analgesia may be especially beneficial in
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morbidly obese patients after abdominal surgery due to their
higher risk for postoperative pulmonary complication.12,13
The introduction of ultrasound guidance has allowed greater
precision of needle placement in the desired tissue plane.14
While several modifications of this technique have been
described, a universally applicable technique has not been
agreed upon by all authors.2,14
Single-port laparoscopy (SPL) along with natural orifice
transluminal endoscopic surgery and endoluminal operations
are becoming common. SPL utilizes a single surgical incision in a central abdominal location that may be suitable for
accomplishing analgesia with TAP blocks. However, visualization of the abdominal wall muscles can be hindered by
morbid obesity and could lead to failed regional anesthesia.15
We undertook this study to determine the feasibility of using
ultrasound-guided TAP blocks in patients with morbid obesity undergoing SPL. We describe the dermatomal spread of
ultrasound-guided TAP blocks in morbidly obese patients,
and test the hypothesis that TAP blocks decrease pain following single-port sleeve gastrectomy (SPSG). Recently, a report
by Sinha et al, showed a benefit of TAP blocks in the morbidly obese undergoing multiport laparoscopy.16 This study,
however, aims at discerning the benefits of TAP in addressing
the pain created by the deep incision, due to the single port,
which we felt it was uniquely suitable to address.

Methods
This study was approved by the Institutional Review Board
of St Luke’s-Roosevelt Hospital Center. A total of 35 patients
undergoing SPSG were enrolled. Inclusion criteria were ASA
(American Society of Anesthesiologists) physical status 2–3,
body mass index (BMI) .35, and visual analog scale (VAS)
.3 upon arrival to the post-anesthesia care unit (PACU)
despite intravenous patient-controlled analgesia (IV-PCA).
In the cohort of 35 patients having SPL, a sealed envelope
method was used to randomly select ten patients to the TAP
group and 25 patients to the control group. All patients
received standardized balanced general anesthesia. Premedication consisted of midazolam 2 mg IV; induction with
propofol (2 mg/kg), fentanyl (2 µg/kg), rocuronium (0.6 mg/
kg), and maintenance with desflurane 6%–8%. Local infiltration of the surgical site was not performed by the surgeon so
as not to present a confounding variable. SPL was performed
using the SIL® port (Covidien Ltd., Mansfield, MA, USA),
placed transumbilically through a 2 cm incision.
Following completion of the surgical procedure, the
patients were allowed to wake up, extubated and transported to
the PACU. All patients received PCA with IV hydromorphone
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(loading dose 1–2 mg and demand dose of 0.2 mg every
8 minutes for a maximum dose of 6 mg in a 4-hour period).
From the cohort of 35 patients, ten were randomly selected
to receive ultrasound-guided TAP blocks upon arrival to the
PACU by the, aforementioned, sealed envelope method. The
TAP block was performed bilaterally by injecting 30 mL of
0.2% Ropivacaine at the mid-axillary line at the level of the
rib cage. Due to the depth of the abdominal wall structures,
a low frequency curved transducer (SonoSite C60x/5-2 MHz
2010-06; SonoSite Inc., Bothel, WA, USA) was used to guide
needle placement. Layers of the abdominal wall (internal
oblique, external oblique, and transversus abdominis) were
identified, and a 22 G, 10 cm long needle (BD, Franklin
Lakes, NJ, USA) was inserted into the TAP plane to inject
local anesthetic under direct visualization.
Upon block placement, the reports of pain on the VAS
scale (ranging from 0 indicating no pain to 10 indicating
extreme pain) and requirement for opioids was assessed every
5 minutes for the first 30 minutes, then hourly for the next
12 hours and every 6 hours thereafter until 24 hours after
surgery. Whenever pain occurred during needle advancement,
we injected 1 mL of local anesthetic before continuing to
advance the needle. While we did not specifically study the
discomfort during the procedure, our observation was that
it was not very uncomfortable for the patients.
Patients who received IV-PCA+TAP block (n=10) and
those who received IV-PCA only (n=25) were compared
for opioid consumption, pain score, and any complications
such as hematoma at the site of injection and local anesthetic
toxicity. Also, a pinprick test 30 minutes after block placement
determined the extent of the sensory blockade accomplished
with the TAP block. Evaluation of the pinprick test and the
VAS scores were performed by a research assistant blinded
to the intervention and the purpose of this study.
Sample size for this study was estimated for α=0.05,
power=0.90, 4-point difference in VAS (standard
deviation 3), and a 10:25 case/control ratio. Ten patients were
required for the IV-PCA+TAP block group, and 25 patients
were assigned to the IV-PCA-only group. D ifferences
between the groups for continuous variables (age, BMI, total
PCA) were tested by the Student’s t-test; however, pre–post
difference in pain scores for the TAP group was compared
by the paired t-test. Differences between the groups on
categorical data (sex) were tested by Pearson Χ2 or Fisher’s
exact test, as appropriate. Postoperative pain scores were
categorized as no pain (VAS 0), mild (VAS 1–3), moderate
(VAS 4–7), or severe (VAS 8–10), and compared between
the groups by the Kruskal–Wallis H test. Differences were

Journal of Pain Research 2013:6

Dovepress

Are TAP blocks feasible for postoperative analgesia in the morbidly obese?

considered statistically significant at P,0.05. All analyses
were conducted with SPSS (SPSS Inc., Chicago, IL, USA)
software, version 16.
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Results
A total of 35 patients were studied; ten patients received
IV-PCA+TAP block, and 25 patients received IV-PCA only.
Age and BMI did not differ between the two groups (Table 1).
There were slightly more females among the patients who had
IV-PCA only than among those who received IV-PCA+TAP
block, but this difference was not statistically significant
(2-sided Fisher’s exact P=0.17). The TAP block in bariatric
patients resulted in a distribution of sensory block ranging
from T5–L1 (Figure 1). All patients who received the TAP
block reported absence of sensation in the periumbilical
region, as assessed by pinprick test.
The VAS scores were categorized into four categories
to better describe the intensity of pain as: no pain (0), mild
(1–3), moderate (4–7), and severe (8–10). VAS scores
decreased among patients who received the TAP block from
Table 1 Demographic and clinical characteristics and
postoperative pain between IV-PCA+TAP block and IV-PCA-only
groups

Age (y)
Sex
Male
Female
BMI (kg/m2)
Postoperative pain (VAS)
6 hours
  No pain (0)
   Mild (1–3)
   Moderate (4–7)
  Severe (8–10)
12 hours
  No pain (0)
   Mild (0–1)
   Moderate (2–5)
  Severe (6–10)
24 hours
  No pain (0)
   Mild (0–1)
   Moderate (2–5)
  Severe (6–10)
 IV-PCA 24-hour
consumption
(mg hydromorphone)

IV-PCA+TAP
block (n=10)

IV-PCA
only (n=25)

P-value

43 ± 12

47 ± 13

ns

4 (40)
6 (60)
42 ± 4

3 (12)
22 (88)
47 ± 7

ns

9
1
0
0

12
9
3
1

0.04

9
1
0
0

12
10
3
0

0.05

9
0
1
0
4±2

17
8
0
0
6±3

ns

ns

ns

Note: Data are mean ± standard deviation for continuous variables; n (%) for
categorical variables.
Abbreviations: IV-PCA, intravenous patient-controlled analgesia; TAP, transversus
abdominis plane; BMI, body mass index; VAS, visual analog scale; ns, not significant;
n, number; y, year.
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8 ± 2 to 4 ± 3 (P=0.04) within 30 minutes of TAP block
administration. Level of pain was lower in the IV-PCA+TAP
block group compared with the IV-PCA-only group at 6 hours
and 12 hours, but the groups did not differ by 24 hours
(Table 1). There was no statistically significant difference
between the groups in cumulative opioid consumption at
24 hours (Table 1). No complications were related to the
administration of the TAP block.

Discussion
Ultrasound-guided TAP blocks in morbidly obese patients
undergoing SPSG resulted in a consistent sensory block and
lower VAS scores within 30 minutes of injection. Patients
with IV-PCA+TAP block also had lower VAS scores at
6 hours and 12 hours post-surgery. However, VAS scores
and cumulative opioid consumption at 24 hours were similar
between the IV-PCA+TAP block and IV-PCA only group.
The TAP block has been previously studied in patients
having open and laparoscopic surgical procedures such
as Cesarean delivery, hysterectomy, inguinal and ventral
abdominal hernia repair, cholecystectomy, appendectomy,
bowel resection, retropubic prostatectomy, neurostimulator
implantation, and bone grafting.4–11 Most studies have demonstrated that the TAP block decreases peri- and postoperative pain and reduces the use of opioids.5,17–21 Recent studies
have shown similar benefits in obese patients undergoing
laparoscopic colorectal surgery and Cesarean delivery.22,23
Decreasing the pain in the immediate postoperative period
is of substantial importance for perioperative management
of morbidly obese patients, as it may decrease the need
for opioids at the critical times of emergence from general
anesthetic, extubation, and immediate management in the
PACU.12,13 While epidural analgesia is a feasible analgesic
modality, the technical challenge of placing an epidural
catheter in this patient population often precludes its use in
everyday clinical practice.24 Although our study was not powered for safety, we did not record any complications. When
TAP block was first described, obesity was thought to be one
of the contraindications to performing the block because it is
difficult to identify the triangle of Petit in obese patients.25,26
However, ultrasound guidance allowed identification of the
layers of the abdominal wall even in obese patients (average
BMI 42 in our study population) where landmarks are often
obscured by the body habitus.16
In conclusion, ultrasound-guided TAP block is a feasible and effective technique for postoperative analgesia in
morbidly obese patients having SPSG. Future studies are
indicated to determine whether the relatively short-lived
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Figure 1 Dermatomal sensory distribution of the transversus abdominis plane block.

analgesic benefit in patients having SPSG can be extended
with catheter infusion, longer-acting local anesthetic formulations (eg, encapsulated bupivacaine), or other techniques for
a more sustained analgesic benefit.
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