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Abstract

Background: There are many functional and aesthetic benefits to lipoabdominoplasty (combination of liposuction with
abdominoplasty), including increase in core strength, reduction in urinary incontinence, and improvement in lower back
pain. However, patients are still hesitant to undergo surgery due to the perceived fears of postsurgical drains, and post-
operative pain.

Objectives: To propose a standardized multimodal pain protocol for patients undergoing lipoabdominoplasty procedures
that aims to improve postoperative pain control.

Methods: A total of 80 patients operated on between July 2020 and December 2021 were evaluated in this study.
Patients all underwent lipoabdominoplasty and were administered a standardized preoperative, intraoperative, and post-
operative pain regimen. Pain scores were measured across all patients in the immediate postoperative period, and post-
operative days (PODs) 1, 7, 28, and 90.

Results: Mean pain scores in the postanesthesia recovery unit were 0.46/10 (+/- 0.18). Subsequent reassessment in the
postop recovery suite yielded mean pain scores of 0.34 (+/— 0.15). Mean pain scores on POD1were 1.23 (+/- 0.15) and con-
sistent through to POD7 at 1.24 (+/- 0.11) with patients taking an average of 6.65 total Percocet 5 mg (Endo Pharmaceuticals
Inc., Malvern, PA) during the week. After POD7, 95% (76/80) of patients were only taking nonsteroidal anti-inflammatory
drugs. A total of 75/80 patients (93.75%) reported zero pain at 4 to 6 weeks after surgery (mean pain score 0.10 +/- 0.08).
Conclusions: The multimodal analgesia protocol consisting of preoperative or immediate induction intravenous
Tylenol (Johnson & Johnson, New Brunswick, NJ), precut local analgesia with Marcaine (Pfizer Inc., New York, NY) and
lidocaine, and intraoperative use of liposomal bupivacaine can improve perioperative pain control in patients undergoing
lipoabdominoplasty.

Level of Evidence: 4
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Many concepts are taught within the surgical disciplines
about perioperative pain control, the most consequen-
tial being the concept that anesthesia is not analgesia.
Although this notion may sound simple, it is often misin-
terpreted by surgeons attempting to provide their patients
with adequate pain control following surgery. Recent ad-
vances within the anesthesia literature have provided sur-
geons with a better understanding of physiologic concepts
and mechanisms for pain, further uncovering an associa-
tion between improved preoperative and intraoperative
analgesia, and preventing long-term and chronic pain."3

Although there are many cosmetic benefits to
lipoabdominoplasty (combination of liposuction with ab-
dominoplasty), this procedure has been proven to provide
functional benefits which include increased core strength,*
reduced urinary incontinence,>® diminished lower back
pain,’® and improved sexual function."'3 Despite the afore-
mentioned benefits, the fear of pain and abdominal drain
placement and management remain significant deterrents
to patients seeking this type of surgery.

Multiple analgesics have been employed, either indi-
vidually or in combination, to provide adequate postop-
erative pain control. For example, liposomal bupivacaine
has been demonstrated to offer excellent pain control
in several studies of surgical site pain, either as a nerve
block or as a site injection into the incisional wound
bed."*"7 Additionally, nonsteroidal anti-inflammatory drugs
(NSAIDs), such as acetaminophen, have similarly been
shown to decrease opiate dependence when given pre-
operatively or intraoperatively.”®2' Many protocols for
Enhanced Recovery after Surgery (ERAS) utilize a com-
bination of multimodal medications that sometimes even
include goal-directed therapy and patient-controlled anal-
gesia in conjunction with a multimodal analgesia regimen
and site-specific nerve blockade.

Several interventions have already been shown to
improve pain recovery after abdominoplasty to date.
Specifically, studies have demonstrated that local infiltra-
tion analgesia, perioperative nutritional optimization, and
liposomal bupivacaine are efficacious in reducing postop-
erative pain while enhancing recovery after surgery. A clin-
ical randomized trial also demonstrated that intraoperative
ketamine and magnesium therapy alone were effective at
reducing pain and opioid consumption postoperatively.22-32

Despite advances in analgesic medications and
postoperative pain protocols, patients considering
lipoabdominoplasty procedures are often disincentivized
for fear of suffering from significant postoperative pain.
Given the current opioid epidemic, it has never been more
important to develop a pain protocol that provides pa-
tients with effective and adequate pain control while re-
ducing the risk of developing opioid dependence. Herein,
we propose a standardized multimodal pain protocol for
patients undergoing lipoabdominoplasty procedures that

aims to increase the duration of postoperative pain con-
trol and improve patient outcomes while reducing narcotic
medication use.

METHODS

This study was a retrospective review conducted in accord-
ance with the Declaration of Helsinki. Written informed con-
sent for the scientific study and data use was obtained from
each patient. In total, 80 of the senior author’s consecu-
tive patients undergoing lipoabdominoplasty between July
2020 and December 2021 were included. Data collected
included patient identification number, gender, date of birth,
age, surgery date, duration of surgery (minutes), anesthesia
type, procedures requested by patient, procedures dis-
cussed, procedures performed, complications, and patient-
reported pain scores. Complications were classified as
minor, if they could be treated without reoperation, or major,
if they required to return to the operating room for interven-
tion or hospitalization. All procedures were performed by
a single surgeon. Pain scores were collected by the senior
surgeon at various time points postoperatively utilizing a
standardized visual analog score (VAS), a patient-reported
outcome instrument. Patients were asked to numerically
quantify their pain on a scale from O to 10, O being no pain
at all and 10 being the worst pain possible. The postopera-
tive time points where patient’s pain was assessed included
immediately after surgery in the postanesthesia recovery
unit (PACU), a few hours later in the recovery unit before
going home, postoperative day 1 (POD1), POD7, at their 4- to
6-week follow-up visits, and at their 12-week follow-up visits.
Patients were additionally asked to record their highest pain
score felt at any given time in the postoperative period.
Several retrospective pain scores were elicited, in an effort
to identify the patients’ perception of their greatest pain sev-
eral weeks and months after surgery.

Protocol

This protocol consists of a combination of medications
administered intraoperatively, perioperatively, and add-
itionally during the postoperative period. Initially, all
patients were given preoperative or immediate induc-
tion IV Tylenol (Johnson & Johnson, New Brunswick,
NJ). Before the first cut, a standard mixture of Marcaine
30 mL 0.5% (Pfizer Inc., New York, NY) in 240 mL sa-
line and 30 mL lidocaine with 1 amp epinephrine was
injected, with a 20-minute waiting period. These injec-
tions were performed by the surgeon with a pragmatic
and systematic approach to standardize the dosage
and total volume given, with approximately 100 mL de-
livered along the incision lines of the abdomen (Figure 1),
25 mL given along each flank, 50 mL given along the linea
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Figure 1. Site of local anesthetic injection along planned
lipoabdominoplasty incisions. Published with permission from
William M. Winn.

alba, and an additional 50 mL injected below the breast
and along the costal margins. Intraoperatively, a 20-mL so-
lution of EXPAREL (bupivacaine liposome injectable sus-
pension, Pacira Pharmaceuticals, Inc., Tampa, FL) diluted
into 280 mL saline was injected as a transversus abdom-
inis plane (TAP) block (Figure 2) with care to treat the entire
field and incision lines as well. TAP blocks were performed
as multiple injections under direct visualization, without the
use of ultrasound. The needle was advanced using haptic
feedback to determine when it pierced the fascia and en-
tered the appropriate plane. Patients were additionally in-
jected with a standardized tumescent solution33 utilizing
20 mL of 1% lidocaine and 1 amp of epinephrine per liter
of normal saline when undergoing concomitant liposuc-
tion. The median liposuction tumescent volume injected
was 3 Liters; however, this volume varied from patient to
patient based on the liposuction required in each case.
Lipoabdominoplasty was performed utilizing a drainless
technique with progressive tension sutures placed in the
midline and laterally.

Postoperatively, patients were offered a single Percocet
5 mg tablet (Endo Pharmaceuticals Inc., Malvern, PA) or a
Demerol 25 mg injection (Pfizer Inc., New York, NY) based
on postop pain scores. Those patients reporting mild pain
were offered Percocet, while those with moderate pain
were given a Demerol injection. The goal was a rapid wean
protocol for opiates; in the postop care facility, all patients
had access to Demerol and Percocet and were offered
Percocet the night of surgery independent of their pain
scale. Other medications were made available for sleep

2
. .
| 240¢c Saline + 30cc 0.5% Marcaine
+ 30¢cc 1.0% Lidocaine
+ 1 Amp Epinephrine

Figure 2. Solution of bupivacaine liposome injectable
suspension injected as transversus abdominis plane block.
Published with permission from William M. Winn.

(lorazepam) as well as for muscle spasm (cyclobenzaprine)
on an as-needed basis, though they were rarely utilized.
Patients with a history of pain, either chronic or following
surgical procedures, were offered a single dose of preop-
erative gabapentin 100 mg oral to be taken the night be-
fore surgery and Celebrex 100 mg (Pfizer Inc., New York,
NY) postoperatively scheduled around the clock for 1 week
(Table 1).

Patients were made aware of the importance of care
in dosing these medications together; however, they were
not counseled with regard to self-administrative behaviors
and limiting their pain medications. They were prescribed
medications and were not told to actively restrict or re-
duce them. Patients were encouraged to walk and were
given deep venous thrombosis prophylaxis with Lovenox
40 mg (Sanofi-Aventis, Bridgewater, NJ) administered
subcutaneously once daily for 5 days.3* Sequential com-
pression devices were additionally applied to the lower
extremities in the aftercare facility and continued in the
postoperative period.

RESULTS

A total of 80 patients reported pain scores between July 23,
2020, and December 15, 2021. The mean age of patients
was 42.88 years (+/- 2.40; range, 25-68 years), with a ma-
jority (78/80) being female (Table 2). The 2 male patients
underwent lipoabdominoplasty procedures. The mean
duration of surgery across all patients was 230.69 minutes
(+/- 14.32) or less than 4 hours (Table 2). This represents
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Table 1. Pain Protocol

Table 2. Patient Demographics

1. Gabapentin 100 mg x 1 (for patients with history of chronic pain) Sex
Immediate induction Female, n (%) 78 (97.5%)
1. Tylenol (Johnson & Johnson, New Brunswick, NJ) IV Male, n (%) 2 (2.5%)
Intraoperative Average age, y (95% Cl) 42.88 (2.40)
1. 0.5% Marcaine (30 mL) (Pfizer Inc., New York, NY) in normal saline Average surgical time, min (95% Cl) 230.69 (14.32)

(240 mL) and 1% lidocaine (30 mL) with epinephrine (1 amp)

2. Liposomal Bupivacaine (20 mL) diluted in normal saline (280 mL)
tap block

3. Tumescent solution 1% lidocaine (20 mL) and epinephrine (1 amp)
per 1L of normal saline—average of 3 L injected per patient

Immediate postoperative (PACU before discharge)

1. Percocet 5 mg tablet (mild pain) (Endo Pharmaceuticals Inc., Mal-
vern, PA) vs Demerol 25 mg injection (moderate pain) (Pfizer Inc.,
New York, NY)

Postoperative

1. Percocet 5 mg tablet PRN

2. Ativan (Pfizer Inc., New York, NY) PRN

3. Cyclobenzaprine PRN

4. Celebrex 100 mg BID x7 d (for patients with history of chronic
pain) (Pfizer Inc., New York, NY)

BID, twice a day; PACU, postanesthesia recovery unit; PRN, as needed.

the time from the first cut to closure. A total of 140 pro-
cedures were performed across all 80 patients herein. All
patients underwent lipoabdominoplasty (80/80), with 45 of
these patients undergoing one or more additional proced-
ures, including breast augmentation, mastopexy augmen-
tation, thigh lift, brachioplasty, mastopexy, additional fat
grafting, neck lift, circumferential body lift, blepharoplasty,
scar revision, and reduction mammaplasty (Table 3).

There were a total of 13 reported minor complica-
tions (16.25%), including 3 patients with delayed wound
healing (3.75%), 3 patients with cellulitis (3.75%), 1 patient
with swelling with no seroma (1.25%), 1 patient with breast
T-junction dehiscence (1.25%), 1 patient with skin necrosis
of the lower abdomen (1.25%), 1 patient with lateral femoral
cutaneous pain (1.25%), and 3 patients with breast wounds
requiring wound care (3.75%) (Table 4). There was one
major complication (1.25%) requiring hospital admission.
One of the patients with reported delayed wound healing
was taking phentermine at the time of the complication.

Pain scores were collected in the PACU immediately
after surgery, postop day zero a few hours after surgery in
the recovery suite, POD 1, POD 7, 4 to 6 weeks after surgery,
and 12 weeks after surgery (Table 5). A total of 9 patients
required Demerol 25 mg in the PACU for postoperative
pain control, with the remaining requiring no additional

Table 3. Surgical Procedures

Procedure Total patients, n (%)
Lipoabdominoplasty 80 (100.0)
Fat grafting 12 (15.0)
Mastopexy 12 (15.0)
Mastopexy augmentation 9 (1.3)
Breast reduction 6 (11.3)
Breast augmentation 5(6.3)
Scar revision 4 (5.0)
Blepharoplasty 3(3.8)
Brachioplasty 3(3.8)
Hernia repair 2(2.5)
Thigh lift 2(2.5)
Neck lift 1(1.3)
Body lift 1(1.3)
Total 140

pain medications. In the postsurgery recovery suite, a total
of 6 patients (7.5%) required additional Demerol 25 mg for
adequate pain control, whereas the vast majority of pa-
tients (68 patients, 85%) required a single Percocet 5 mg.
There were 6 patients who did not require any additional
postoperative pain medications. Mean pain scores were
0.46/10 (+/- 0418) and 0.34 (+/- 0.15) in the postoperative
recovery suite. Mean pain scores on POD1 were 1.23
(+/- 0.15), and remained consistent through POD7 at which
time average pain scores were reported to be 1.24 (+/-
0.11). Patients took on average 6.65 total Percocet 5 mg
tabs during the first postoperative week. After POD7,
95% (76/80) of patients were only taking NSAID medica-
tions. Patient pain complaints included soreness, aching,
burning, and sharp pains.

The most common location for the pain patients de-
scribed was in the flanks and at the back where liposuc-
tion had been performed. These areas were not treated
intraoperatively with liposomal bupivacaine. Therefore,
this reflects an internal control, as patients uniformly
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Table 4. Complications

Variable Total

Table 5. Average Pain Scores

Interval Average pain score, 1-10 (95% Cl)

20ne patient taking phentermine at the time of complication.

denied abdominal pain in areas treated well with injections
and EXPAREL.

Of 80 patients, a total of 75 (93.75%) reported zero
pain at 4 to 6 weeks after surgery (mean pain score 0.10
(+/- 0.08). This was consistent through to 3 months after
surgery. The 5 patients reporting pain at 4 to 6 weeks
and 12 weeks after surgery characterized the pain as 1/10
or 2/10 most of the time. The mean maximum pain ex-
perienced at 12 weeks after surgery was 3.10 (+/- 0.28).
The majority of these pain scores were reported before
4 weeks postop. All patients in this study reported that
they experienced less pain than a cesarean section and
that undergoing surgery was worth it to them. The majority
of patients in this study (68/80, 85%) were opiate naive.
Three patients (3.75%) had chronic pain before the proce-
dure, one of which was being treated with Celebrex.

Seven patients used cannabidiol (CBD) products
throughout the postoperative period in addition to, or in
place of, NSAID medications. These patients reported
maximum pain scores of 3.29 (+/- 0.30) at 12 weeks
postoperatively. This was not statistically significantly dif-
ferent from those patients who did not use CBD products
(p =0.96).

DISCUSSION

This study attempts to demonstrate the effectiveness of
the senior author’s multimodal pain protocol utilized in pa-
tients undergoing abdominoplasty. Classically, there are
2 main deterrents to lipoabdominoplasty, the first being
postoperative pain, as many patients fear that they may
suffer from pain similar to that of a previous cesarean

Minor complication PACU 0.46 (+/- 018)
Cellulitis 3 Recovery (PODO) 0.34 (+/- 015)
Delayed wound healing?® 3 POD1 1.23 (+/- 0.15)
Breast wound 3 POD7 1.24 (+/- 0N)
Breast T-junction dehiscence 1 4-6 wk postoperatively 010 (+/- 0.08)
Skin necrosis—lower abdomen 1 12 wk postoperatively 0.10 (+/- 0.08)
Abdominal swelling (no seroma) 1 PACU, postanesthesia recovery unit; POD, postoperative day.
Lateral femoral cutaneous nerve pain 1 . . .
section or they have heard of other patients suffering ex-
Major complication treme pain following the previous lipoabdominoplasty.3® If
Hospitalization 1 pain is more appropriately and comprehensively treated
before, during, and after surgery, the patient’s postoper-
ezl @@mpliesiitoms, m () 8 (=) ative experience can be significantly improved, and thus

their perceived outcomes can be enhanced. The second
biggest concern is the use and maintenance of internal
drains. The senior author routinely performs a drainless ab-
dominoplasty technique, not simply to avoid burdensome
drain care for patients but also to better control and im-
prove the anatomic results of the procedure. However, the
absence of drains may additionally decrease the instances
of traction pain, physical irritation, and drain site pain. This
coupled with internal progression sutures offloads tension
at the site of the skin closure, which reduces pain with up-
right posture and pulling. All of these interventions work in
concert synergistically to improve the patient experience,
reducing pain by removing various classic causes of add-
itional pain and by improving postoperative mobility which
reduces downtime, thereby further promoting recovery.

In this author’s first contribution to this topic, it was dem-
onstrated that the technique discussed herein can be per-
formed safely with reduced risk of seroma.3® In a follow-up
article by the same authors, it was shown that liposuction
did not increase the risk of seroma.3¢37 Several other ar-
ticles focused on the ideal shape of the abdomen,38 and
systematic reviews demonstrate that liposuction does not
increase the risk of skin necrosis complications.3° This ar-
ticle seeks to contribute to the idea that pain can be better
treated and prevented when a systematic approach, com-
bining state-of-the-art technologies and medications, is
employed in a pragmatic fashion.

Lipoabdominoplasty is a procedure that is extremely
common; however, there is a paucity of literature more re-
cently describing methods to improve patient outcomes
with multiple studies contending the efficacy of injectable
analgesic medications. In any case, they do agree that
either medication does reduce pain postoperatively.40-43
This study did not evaluate liposomal vs traditional
bupivacaine.
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Compared with other studies describing pain protocols
in patients undergoing abdominoplasty, patients in this
series demonstrated lower pain scores at all time points.
For example, in a study of 46 patients undergoing Fleur-
de-Lys abdominoplasty who were randomized to receive
a pain regimen consisting of locally infiltrated ropivacaine
or levobupivacaine, pain scores were found to be 1.07 +/-
0.59 and 1.00 +/- 0.53, respectively, 2 hours after surgery,
2.33 +/- 0.49 and 1.07 +/- 0.80 4 hours after surgery, and
3.73 +/- 0.70 and 1.67 +/- 0.90 on POD1.#* Compared with
both the group of patients receiving ropivacaine and the
group receiving levobupivacaine, patient’s receiving the
senior author’s pain protocol seemed to experience less
pain in the immediate postoperative period, reporting
lower average pain scores in the PACU (0.46), in recovery
(0.34), and at POD1 (1.23).

When considering studies utilizing more targeted anal-
gesic techniques, average pain scores were again found
to be lower in our patient population. In a study of 23 pa-
tients undergoing abdominoplasty with pain control admin-
istered through rib blocks, the average pain scores were
found to be 2 in the recovery room (compared with 0.34
in our series) with no long-term pain scores recorded.*®
An additional study of 13 consecutive patients who re-
ceived TAP blocks during abdominoplasty found average
pain scores using VAS to be 2.5 on POD1 (compared with
our patients’ average pain score of 1.23 at the same time
point).*> This study additionally found the average oxy-
codone use among these patients to be 7.5 tabs or 75 mg
of oxycodone by POD3 compared with the senior author’s
patients who required less opiates postoperatively with an
average of 6.65 Percocet 5 mg tablets or 33.25 mg of oxy-
codone during the first postoperative week.*6

The study with the most comprehensive pain regimen
consisting of 209 patients undergoing abdominoplasty still
failed to provide comparable average pain scores. Of the
2009 patients, 77 received the following pain protocol: local
anesthesia in the skin, intercostal blocks before incision,
and pararectus blocks before plication which contained
0.25% Marcaine with 1:200,000 epinephrine, Pontocaine
(Hospira, Inc., Lake Forest, IL), and Depo-Medrol (Pfizer,
New York, NY) and were found to have average pain scores,
assessed by surveys at the sixth week postoperatively, of
1.00 in recovery, 2.00 on POD2, 2.00 on POD3-7, and 1.00
after the first week.#’

Our pain protocol is most similar to that described by
Bartlett et al who described a narcotic-sparing ERAS pro-
tocol in 10 patients undergoing various cosmetic proced-
ures.*® One significant difference is the standardized
preoperative preloading and scheduled postoperative use
of celecoxib and gabapentin. This practice has addition-
ally been described by Nguyen et al who demonstrated
the effectiveness of a non-opioid pain regimen that util-
ized scheduled celecoxib and gabapentin preoperatively

and as part of the postoperative regimen in 187 patients
undergoing various aesthetic procedures.*® The protocol
described by the senior author of this paper does not uti-
lize scheduled gabapentin and only offers these medica-
tions to patients with a history of chronic pain or difficulty
with postoperative pain control. Additionally, the protocols
described by Bartlett et al and Nguyen et al are both strictly
narcotic-sparing ERAS protocols, while the one described
here offers minimal narcotic medications as part of the multi-
modal protocol.*84° Despite these differences, the patients
in this study achieved comparable pain scores. Therefore,
including gabapentin and celecoxib in our multimodal pain
protocol for all patients undergoing lipoabdominoplasty
may serve as a valuable contribution to further reducing
pain scores in our patient population. Despite these dif-
ferences, this recently published literature further demon-
strates the utility of ERAS protocols in reducing pain scores
and decreasing narcotic use in patients undergoing a cos-
metic procedure such as lipoabdominoplasty.

Finally, there was no statistically significant difference in
pain scores between patients taking Tetrahydrocannabinol
(THC) products and those who did not. THC is not included
in the standardized pain protocol, and its use was patient
driven. These results may be limited by the study popula-
tion size, with further investigation required to make defin-
itive conclusions regarding its efficacy. Therefore, despite
these findings, patients who would firmly like to take THC
products postoperatively are not discouraged to do so.

The regimen proposed here provides a standardized
pain protocol that can be administered safely and effec-
tively by any surgeon performing abdominoplasty in either
an inpatient or outpatient setting. Compared with most of
the available literature, this series represents one of the
largest and most extensive series with long-term pain out-
comes measures to date and appears to provide patients
with superior levels of pain control for a longer duration of
time, while reducing postoperative opiate use.

Limitations to this study include its retrospective de-
sign, which has limited ability to determine causation.
Furthermore, this study represents a single-surgeon expe-
rience, which may limit the ability to generalize our results
and pain scores. Therefore, the patients’ pain scores may
represent the senior author’'s comfort and experience with
the protocol technique.

CONCLUSIONS

This protocol, which consists of a combination of multi-
modal analgesia and appropriate injected medications,
can improve perioperative pain control in patients under-
going lipoabdominoplasty. When ERAS protocols are cor-
rectly delivered, this can dramatically improve the patient
experience and can shorten the patient’s recovery phase
and satisfaction with surgical results.
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