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The analgesic efficacy of preoperative ultrasound-
guided transversus abdominis plane block in fat 
harvesting from the lower abdomen under local 
anesthesia: A preliminary case series

INTRODUCTION
Liposuction is one of the most commonly performed aesthetic sur-

gical procedures, and it can be classified into four types according 
to the volume of infiltration: dry, wet, superwet, and the tumescent 
technique. In the tumescent technique, a large volume of diluted 
local anesthetic solution is infiltrated into the fat layer to facilitate 
anesthesia and reduce blood loss. Unlike high-volume liposuction, 
which usually requires general anesthesia or monitored anesthesia 
care (MAC), liposuction of a relatively small volume, such as a fat 
graft for sunken eyelids or minor correction of deformed breasts 
after major reconstructions, can be performed under local anes-
thesia [1].
 No single anesthetic technique has been proven to be superior 
over another in liposuction. Avoiding general anesthesia or MAC 
helps to reduce possible morbidities of the respiratory or circulato-
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Background Small-volume liposuction can be performed under local anesthesia, but in-
tolerable pain usually occurs during the perioperative period. This study evaluated the 
analgesic effect of ultrasound-guided transverse abdominis plane (TAP) block prior to 
harvesting a small volume of fat from the lower abdomen under local anesthesia and 
to demonstrate the safety and efficacy of this technique.
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ry system, including thromboembolism, pulmonary edema, fat 
embolism, and cardiac arrest [2-4]. However, it also has the short-
coming of intolerable pain during and after surgery. Based on our 
previous experiences, infiltrating the tumescent solution into the 
field of liposuction alone was not sufficient to control perioperative 
pain in most cases under local anesthesia. The pain was especially 
intolerable during the process of tumescent cannula dissection. 
 Therefore, we considered an additional regional block technique 
to alleviate intraoperative and postoperative pain in patients under-
going liposuction under local anesthesia. Transverse abdominis 
plane (TAP) block is a regional anesthetic tool to reduce pain in 
the lower abdomen by administering a local solution into the fascia 
layer between the internal oblique muscle (IOM) and transversus 
abdominis muscle (TAM). It has been found to be safe and effec-
tive for the management of postoperative pain after abdominoplas-
ty, cesarean section, and laparoscopic-assisted intra-abdominal sur-
gery under general anesthesia [5-9]. However, to the best of our 
knowledge, no previous studies have evaluated the use of TAP block 
prior to liposuction under local anesthesia. 
 This study aimed to evaluate perioperative pain in patients un-
dergoing ultrasound-guided TAP block before abdominal liposuc-
tion of a small volume of fat under local anesthesia and to demon-
strate the safety and efficacy of this anesthetic technique.

METHODS
Patients who participated in a clinical trial evaluating the efficacy 
of intravenous injections of autologous adipose-derived stromal 
cells (ADSCs) obtained from small-volume liposuction of the low-
er abdomen from May 2020 to July 2020 were included in this study. 

This study was approved by the Institutional Review Board of Seoul 
National University Hospital (IRB Nos. 2003-219-1114, 2001-097-
1096) and was performed in accordance with the recommenda-
tions of the Declaration of Helsinki for biomedical research involv-
ing human subjects. Written informed consent was obtained from 
all participants, who were informed about the purpose, procedures, 
potential effects, and complications of the procedures performed 
in the study. 
 The TAP block was performed under ultrasound guidance by a 
single surgeon 30 minutes prior to the main procedure in a sepa-
rate room next to the ambulatory operating room where liposuc-
tion was performed. After skin preparation, the different layers of 
the skin, subcutaneous tissue, and the underlying muscles, includ-
ing the external oblique muscle (EOM), IOM, and TAM, with dis-
tinct fascia layers in between, were identified by applying an aseptic 
ultrasound probe (Accuvix XQ; Medison, Hwaseong, Korea) at the 
anterior axillary line (Fig. 1). 
 By holding the probe at the lateral side of the abdomen and gen-
tly exerting pressure in the medial direction with the non-domi-
nant hand, the target layer of the fascia was clearly visualized (Fig. 
2). A 70-mm-long 25-gauge spinal needle (Becton, Dickinson and 
Company, Franklin Lakes, NJ, USA) was smoothly inserted and 
gently advanced into the muscle layers using the dominant hand. 
A popping sensation was felt as the needle entered the fascia be-
tween the EOM and IOM, and a second popping sensation was felt 
as the needle entered the fascia between the IOM and TAM. After 
verifying that the end of the needle was located in the target layer 
between the IOM and TAM on ultrasonography and confirming 
that blood did not regurgitate when negative pressure was applied 
to the spinal needle syringe, 1 mL of prepared local solution was 

Fig. 1. The different layers of skin, subcutaneous tissue, external 
oblique muscle (EOM), internal oblique muscle (IOM), and trans-
verse abdominis muscle (TAM) were identified by ultrasonography. 
The asterisk indicates the target layer of tumescent injection be-
tween the IOM and TAM. 

Fig. 2. After identifying the target layer by holding the ultrasound 
probe at the lateral side of the abdomen and gently exerting pres-
sure in the medial direction with the non-dominant hand, the local 
solution is injected into the fascia layer between the internal oblique 
muscle and transverse abdominis muscle with the dominant hand. 
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Table 1. Patient demographics and VNRS scores

Case No. Sex Age (yr)
Previous  
operation  

history

Time required  
for TAP block  

(min)

VNRS score 

Tumescent 
infiltration

Postoperative 
1 hour

Postoperative 
2 hours

Postoperative 
4 hours

Postoperative 
6 hours

1 F 31 10 3 3 3 3 3

2 F 57 15 3 2 1 0 0

3 M 57 21 3 1 1 1 1

4 F 67 14 0 0 2 2 2

5 F 64 14 3 1 1 2 2

6 F 75 11 3 1 1 1 1

7 F 20 Laparoscopic ap-
pendectomy

15 6 6 5 4 3

8 M 26 12 3 2 2 2 2

VNRS, verbal numerical rating scale; TAP, transverse abdominis plane; F, female; M, male.

Fig. 3. Intraoperative and postoperative verbal numerical rating scale 
(VNRS) scores of eight patients. 
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injected to ensure that the target layer was inflated. A total of 15 
mL of a mixture of 2% lidocaine (20 mL; Daihan Pharm. Co. Ltd., 
Seoul, Korea) and normal saline (10 mL) was slowly injected on 
each side of the lower abdomen.
 After 30 minutes, 0.2 mL of 2% lidocaine was infiltrated around 
the pubic symphysis and the tumescent-infiltrating cannula was in-
serted through a slit incision. The space for tumescent infiltration 
was obtained by extensive subcutaneous dissection using the cannu-
la, and a total of 90 mL of tumescent solution (1 L of normal sa-
line+25 mL of 2% lidocaine+5 mEq of sodium bicarbonate in 5 
mL+1 mg of epinephrine in 1 mL+3,000 IU of hyaluronidase in 2 
mL) was injected throughout the lower abdomen. Subjective pain at 
this point was recorded to evaluate the initial analgesic effect of the 
TAP block. After 10 minutes, liposuction was performed using 10 
mL luer-lock syringes (Becton, Dickinson and Company) and Mer-
cedes cannulas (MicroAire Surgical Instruments, Charlottesville, VA, 
USA). When a sufficient amount of fat was harvested, the slit inci-
sion wound was repaired using 5-0 Prolene (Johnson & Johnson Med-
ical Devices, New Brunswick, NJ, USA) and a compressive dressing 
was placed. The 20–30 mL of fat harvested from the lower abdomen 
was sent to the research center to obtain autologous ADSCs.
 Subjective pain was evaluated through patient questionnaires 
using a verbal numerical rating scale (VNRS; 0, no pain; 10, the 
worst possible pain) at the time of tumescent cannula dissection, 
and 1, 2, 4, 6 hours after the operation. 

RESULTS 
There were a total of eight patients, including three diagnosed with 
refractory atopic dermatitis and five with severe osteoarthritis of 
the knee joints, who underwent liposuction from the lower abdo-
men (Table 1). Two patients were men and six were women, with a 
median age of 57 years (range, 20–75 years). All patients were pre-

viously healthy with no underlying diseases or previous surgical 
history except for one patient with a history of laparoscopic appen-
dectomy.
 The median time required for the TAP block was 14 minutes 
(range, 10–21 minutes). The median VNRS score was 3.0 at the 
time of tumescent cannula dissection and infiltration, 1.5 at post-
operative 1 hour and 2 hours, and 2.0 at postoperative 4 and 6 hours.  
The median VNRS score was 3.0 at the time of tumescent cannula 
dissection and infiltration, 1.5 at postoperative 1 hour and 2 hours, 
and 2.0 at postoperative 4 and 6 hours (Fig. 3). In seven of the eight 
patients, the perioperative VNRS scores were ≤3, indicating mild 
tolerable pain, even during tumescent cannula dissection. In one 
patient (case 7), moderate pain (VNRS: 6) persisted during the op-
eration and began to improve 2 hours postoperatively. Subjective 
discomfort showed a tendency to increase after 4 hours in some 
cases, although it was not significant. There were no cases involving 
complications related to the TAP block procedure, including infec-
tion, inflammation, hematoma, nerve palsy, or bowel perforation. 
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DISCUSSION
The ultrasound-guided TAP block is a regional block technique for 
analgesia of the lower abdomen through the local injection of solu-
tions to block T7 to T12 and L1, as well as the iliohypogastric nerve, 
ilioinguinal nerve, subcostal nerve, and intercostal nerve [10]. The 
technique was first introduced in 1993 by Kuppuvelumani et al. [11] 
who successfully blocked T10-L1 with local anesthetics to relieve 
postoperative pain in 30 patients undergoing cesarean sections. 
This technique is known to be effective for controlling postopera-
tive pain in a variety of general, gynecological, urological, and plas-
tic abdominal surgical procedures under general anesthesia [5-9].
 However, the previous literature on the TAP block prior to lipo-
suction under local anesthesia is very limited. In this study, seven 
of eight patients who received a TAP block preoperatively before 
small-volume liposuction under local anesthesia showed VNRS 
scores of ≤3 from the time of tumescent infiltration to 6 hours af-
ter the operation. The anesthetic procedure was safely and quickly 
performed under direct visual guidance via ultrasonography to en-
sure accurate local deposition of the solution in the correct neuro-
vascular plane. This technique resulted in a tolerable amount of 
pain both intraoperatively and postoperatively, without any related 
complications, such as hematoma, injury of internal organs, and 
transient palsy of unintended nerves. This technique particularly 
alleviated discomfort during tumescent cannula dissection, which 
is when most patients complain of pain during local surgery. The 
need for administering additional analgesics during the operation 
was decreased, reducing the adverse effects related to opioids [12]. 
Overall morbidity was also reduced by avoiding general anesthesia 
and MAC. 
 In this study, we locally administered 15 mL of solution on each 
side of the abdomen with a mixture of 20 mL of 2% lidocaine and 
10 mL of normal saline. This is consistent with some previous stud-
ies suggesting that 15 mL may be an optimal volume for TAP block 
[13,14]. Lidocaine was used as our local anesthetic regimen for its 
early onset and intermediate duration of analgesic effect, as well as 
its minimal central nervous system toxicity compared to other reg-
imens, such as ropivacaine, bupivacaine, or levobupivacaine [15-
17]. For liposuction of a small amount, which usually requires less 
than 2 hours of surgery, the duration of the effect of lidocaine, which 
has a half-life of 1.5–2 hours, is sufficient to provide appropriate 
pain control [18]. In a previous study by Song et al. [19], the effect 
of TAP block after preoperatively administering 30 mL of 2% lido-
caine in lower abdominal surgery was statistically significant up to 
1 hour postoperatively and showed better analgesic control up to 6 
hours after the operation, even though the latter effect was not sta-
tistically significant. 
 For surgical procedures with a longer duration, adding epineph-
rine into the local solution can prolong the local anesthetic effect 
and reduce systemic absorption by decreasing local blood flow and 

slowing lidocaine elimination from the injection site [20,21]. Ropi-
vacaine is also known to provide a significantly prolonged duration 
of pain control [22,23]. Further studies with larger samples can help 
identify the optimal regimen and dose for surgical procedures of 
varying duration and extent.
 In the exceptional case of one patient with a VNRS score higher 
than 3, the patient complained of intolerable pain from the tumes-
cent cannula dissection until 2 hours after the operation. This was 
mostly because the surgical procedure was delayed for 2 hours af-
ter the TAP block because the operating room was unavailable.
 This study has several limitations, including an insufficient sam-
ple size and the lack of a control group, which would be needed to 
provide a high level of evidence on the effect of TAP block in small-
volume liposuction. However, numerous previous studies have shown 
that some patients are not able to tolerate intraoperative pain dur-
ing liposuction under local anesthesia and have suggested the use 
of the tumescent technique combined with monitored intravenous 
sedation [24-26]. Further prospective studies with larger samples 
and control groups are needed to confirm the efficacy of this pro-
cedure, as well as the extent and duration of the analgesic effect. Stu-
dies should also be conducted to determine the most suitable regi-
men, dose, concentration, and timing of the injection.
 In addition, this study only aimed to evaluate the efficacy of the 
TAP block in small-volume liposuction under local anesthesia. 
Pain and discomfort associated with surgical procedures usually 
depend on the amount of fat harvested because of the need to suc-
tion a broad extent of fat, including the deep subcutaneous fat tis-
sue, and the prolonged operation time associated with large-vol-
ume liposuction. For large-volume liposuction, general anesthesia 
is generally recommended due to the possibility of major hemody-
namic changes. On the contrary, many cases of small-volume lipo-
suction are performed under local anesthesia with the tumescent 
technique or under light intravenous sedation [1,27,28]. The po-
tential use of the same procedure in intermediate- to large-volume 
liposuction could be assessed through further studies in order to 
evaluate the efficacy of TAP block for managing more severe de-
grees of pain.
 In conclusion, ultrasound-guided TAP block with 2% lidocaine 
solution 30 minutes prior to small-volume liposuction of the lower 
abdomen is a safe and effective technique for both intraoperative 
and postoperative analgesia.
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