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Summary: This practical review critically evaluates the evidence behind the wide-
spread use of postoperative compression therapy intended to improve surgical
outcomes, such as reduced edema, ecchymosis, pain, and seroma formation. A liter-
ature search of PubMed was conducted to identify relevant studies concerning the
use of compression garments after aesthetic surgery, including rhinoplasty, facelift,
neck lift, mammoplasty, abdominoplasty, limb contouring, and others. Additionally,
reconstructive and therapeutic procedures closely related in anatomy or technique
to these cosmetic operations, such as breast reconstruction, mastectomy, and hernia
repair, were also considered to provide further perspective. After study extraction,
the volume, quality, and agreement of the evidence found was highly heterogenous
depending on the context of specific operations and outcomes evaluated. The most
well-supported indications for the use of postoperative compression garments are
to mitigate edema and ecchymosis after rhinoplasty and to reduce postoperative
pain after breast and abdominal procedures, although no effect on seroma rate was
demonstrated. Any potential benefit must be balanced against the associated costs
and possible complications of compression, including patient discomfort, increased
venous stasis, and skin defects. Thus, we encourage surgeons to critically reassess
their use of compression garments. In many settings, such as brachioplasty, there is
limited high-quality evidence to inform best practice, and we urge the community
to continue researching this important topic so that more definitive and compre-
hensive guidelines may be established. (Plast Reconstr Surg Glob Open 2023; 11:¢5293;
doti: 10.1097/GOX.0000000000005293; Published online 25 September 2023.)

INTRODUCTION

Compression garments are widely used across a spec-
trum of patients and procedures for everything from the
treatment of hypertrophic scars to decreasing edema and
seroma formation.' Plastic surgeons, in particular, use var-
ious compression garments all over the body after both
aesthetic and reconstructive procedures. For example,
abdominal binders are used for abdominoplasties and
hernia repairs, compressive bras for aesthetic breast pro-
cedures and breast reconstruction, and compressive masks
for facelifts and neck lifts. Although previous reviews
have evaluated the efficacy of compression therapy in
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specific settings, such as the role of nasal splinting after
rhinoplasty,” there is a dearth of existing literature that
has consolidated, evaluated, and synthesized the broad
landscape of compression garment use in plastic surgery.
Considering that compression garments add financial
burden and may, themselves, lead to complications, it is
important to critically examine whether their common-
place employment in postoperative care is supported by
evidenced-based decision-making. Thus, this comprehen-
sive practical review considers the literature regarding
postoperative compression garment use in plastic surgery
to determine its value in modern-day practice.

HISTORICAL PERSPECTIVE
The first use of compression therapy is thought to be
by Hippocrates roughly 2500 years ago (460-370 BC) to
treat sequelae of venous insufficiency."” Although plastic
surgeons initially described the use of compression gar-
ments to treat facial injuries in WWIL," it was not until the
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Fig. 1. The effect of compression therapy on fluid accumulation in the interstitial space. The direction of fluid movement is determined
by the balance of hydrostatic and oncotic forces exerted by both the intracapillary and interstitial spaces. A, The net result is initial fluid
filtration out from the vessel into the interstitial space followed by fluid reabsorption. B, Applying compression therapy increases the
hydrostatic forces, pushing fluid into the capillary, and leads to greater net absorption out of the interstitial space, thus decreasing clinical

edema.

1970s that Dr. Yves Gerard Illouz described its first use in
cosmetic surgery for his liposuction patients.” He worked
closely with Medical Z, a compression garment company
from Houston, Texas, to assist in the development of their
products. In 1989, they reported a study in which 189
lipectomy patients were given Lipo-Pantys of varying pres-
sures and instructed to wear them for 3-8 weeks. They con-
cluded that 17-20 mm Hg provided optimal skin outcomes
while still minimizing postoperative edema.® However, this
preliminary report had notable flaws that weakened their
endorsement of postoperative compression. The analysis
was void of statistical tests of significance, the design was
unclear on what specific procedures the patients received,
and importantly, the study was conducted for the Medical
7 corporation and was not published in a peerreviewed
journal.®

Since this initial report, Illouz has described complica-
tions that could be associated with compression garment
use. In 2006, he noted how excessive or poorly distributed
compression could result in venous stasis and thrombo-
sis along with skin folding and bulging.” Depending on
the site and severity of insult, garment alterations or even
total discontinuation could be required. He acknowl-
edged that removing a garment early does not result in
worse outcomes and stated that “a good operation with
no compressive garment is better than [an ill-fitting gar-
ment or] a mediocre operation followed by prolonged use
of a compressive garment that simply masks the defects.””
Nonetheless, the early work of Illouz has led to the wide-
spread integration of compression garments throughout
plastic surgery. Considering their tenuous origin in clini-
cal practice, further scrutiny on their modern-day value is
warranted.

MECHANISM OF ACTION

The Starling equation demonstrates the basic physi-
ologic principle underlying compression garment ther-
apy. By increasing the hydrostatic pressure of tissue
surrounding blood vessels, less fluid exits in those ves-
sels, and more interstitial fluid is reabsorbed (Fig. 1).
Increasing pressure of the affected area also decreases
venous pooling and increases venous outflow, which
can further help reduce edema.® A 1974 foundational
study used a rabbit model to show how compressive air
splints applied after tibial fractures significantly reduced
swelling. Hind limb volume was measured using water
displacement before injury and nine times over a week
after being fractured. All rabbits had both legs broken,
and one treatment limb was randomly chosen to receive
a unilateral air splint (10mm Hg). The maximum
increase in limb volume was 30% at 2-3 days after injury,
but this was limited significantly by air splinting. Even
rebound swelling after splint removal was less than that
of the control group.?” Compression garments have also
been noted to reduce the chance of dehiscence by hold-
ing postoperative wounds in place and may decrease
dead space within the surgical site, but whether this
has a significant effect on postoperative complications
remains to be proven.'’

SEARCH METHODS
An electronic search was conducted to identify rel-
evant articles indexed in PubMed any time through July
2023. The search strategy was designed to focus on aes-
thetic surgery of the head and neck, breast, abdomen,
and extremities. Reconstructive operations closely related
in anatomy or technique were also included to provide
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additional perspective. The terms used to generate the
search strategy are shown in Supplemental Digital Content
1. (See table, Supplemental Digital Content 1, which dis-
plays the PubMed search strategy. http://links.lww.com/
PRSGO/C782.) The primary inclusion criterion was any
study investigating the effects of compression therapy on
postoperative outcomes. Studies that reported the use of
compression therapy but did not report their influence on
postoperative outcomes were excluded. Studies published
in languages other than English were excluded. The titles
and abstracts were screened to determine whether stud-
ies met criteria, and the relevant articles were selected
for full-text review. Two authors (B.O. and N.L.) inde-
pendently reviewed search results, and any discrepancies
were resolved through consensus by a third author (A.S.).
The bibliographies of the included studies were also que-
ried for additional sources. Following study selection, two
authors (B.O. and N.L.) extracted relevant study variables,
including type of study, level of evidence, type of opera-
tion, postoperative outcomes, and type of compression
therapy used.

USES IN FACIAL SURGERY

The volume of literature regarding compression
therapy after cosmetic facial surgery varies depending on
the operation of interest. Regarding rhinoplasty, a 2020
randomized controlled trial (RCT) evaluated the effects
of pressure and vibration treatments in the early postop-
erative period. Groups were split into one control group
receiving nasal casting, one intervention group receiving
elastic bandaging, and another intervention group receiv-
ing both elastic bandaging and vibration treatment."’ On
postoperative days 3 and 7, both intervention groups had
significantly lower edema and ecchymosis scores than the
control group, although optimal outcomes were achieved
with both compression and vibration therapy in tandem.
Comparatively, compression in the form of nasal splinting
has not been shown to improve postoperative outcomes.
Khan et al previously conducted a meta-analysis of four
studies investigating the value of splinting after rhino-
plasty.” In an RCT of 40 patients randomized to receive
either nasal splinting or only surgical taping postopera-
tively, the levels of periorbital edema and ecchymosis were
significantly lower in the patients without splints (P < 0.05
for each).” The other three studies reviewed by Khan et al
were retrospective case series of rhinoplasty patients who
did not receive postoperative splints."*” Across 2385 total
patients, the collective results demonstrated that splinting
was not necessary to achieve desirable aesthetic outcomes.
Taken in consideration with the previous study described,
the efficacy of compression therapy after rhinoplasty may
depend on the method of application, with evidence
favoring elastic bandaging over nasal splinting to reduce
edema and ecchymosis postoperatively.

Shifting the focus to other head and neck procedures,
the evidence is relatively sparse and low quality. Regarding
facelifts, only two relevant publications were identi-
fied. The first was an isolated case series from 1995 in
which Teimourian et al noted zero occurrences of either

ecchymosis or hematoma after 100 facelifts. Although they
attributed these favorable results to postoperative com-
pression achieved by their MicroFoam tape dressing tech-
nique,'® this deduction was not supported by a stronger
comparative study published by Jones and Grover in 2005.
When comparing hematoma rates between 331 patients
receiving compressive dressings versus 341 who did not,
they found no significant difference (P > 0.05), with an
overall incidence of 4.4%.'” Otherwise, beyond these two
studies, no others were found on facelift procedures, and
the current evidence only permits a weak conclusion that
compression likely does not reduce hematoma formation.

Research on compression after neck lifts has been
even more limited, as only one study was identified on this
topic. Herein, Noodleman and Harris described favorable
qualitative results using compressive mineral oil polymer
disc dressings after 350 laser-assisted neck lifts, although
objective outcome reporting was severely limited."
Similarly, only one relevant study was found regarding
buccal fat pad removal. This retrospective study showed
that the overall complication rate was significantly lower
for patients who received compressive bandaging versus
those who did not across 643 operations (P< 0.05)."

Thus, considering the collective head and neck lit-
erature beyond rhinoplasty, there are no RCTs to inform
strong recommendations on the use of postoperative
compression therapy. Although it may be more beneficial
after neck lifts and buccal fat pad removals than facelifts
in reducing complications, further research is necessary to
inform best practice.

USES IN BREAST SURGERY

When considering the efficacy of compression ther-
apy after breast surgery, the literature results have varied
depending on the outcome of interest. Regarding post-
operative pain, a recent RCT from 2023 involving 201
patients found that, of patients who still had postoperative
pain at 3 weeks after breast cancer surgery, those provided
compressive bras had significantly lower pain scores than
those provided soft bras, according to the numeric pain
scale (2.0 £ 1.0 versus 2.7 + 1.5, respectively, P = 0.018).%
Additionally, Camirand et al separately emphasized the
utility of manual compression combined with compres-
sive brassieres after breast augmentation to reduce the
incidence of capsular contracture.?"* In a report of their
clinical experience, the authors encouraged patients to
apply periodic manual breast compression throughout
the day, lie prone while watching television, and sleep in
the prone position for three months. In theory, compres-
sion causes the scar surrounding the implant to stretch,
and after two or more months of regular compression,
the scar ceases to contract and leaves the breast soft.”
The authors reported that zero of approximately 1000
implants required surgical treatment for contracture
after introducing manual compression recommenda-
tions. Although they heavily attributed this result to com-
pression therapy, without a properly designed study, it
is difficult to ascertain the validity and relevance of this
conclusion.
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Beyond pain and capsular contracture, the literature
has shown no added benefit to compression therapy in
reducing complication rates after breast surgery. A 2001
RCT involving 130 patients studied the effects of compres-
sive wrapping after breast augmentation.” Foam compres-
sion was applied to the treatment group postoperatively
and removed the next morning, and patients were exam-
ined for hematoma, bruising, induration, and infection
immediately after surgery and on postoperative day 10. No
significant differences were found between groups in any
of the four tracked outcomes, and 39% of women in the
treatment group complained of discomfort. Additionally,
when considering seroma formation and drain output,
studies have generally demonstrated no increased ben-
efit of compression. One retrospective study involving
200 patients undergoing mastectomy did find a statisti-
cally significant decrease in the seroma rate for patients
receiving pressure dressings versus those not (2.5% versus
8%, respectively, Pvalue not reported), along with a faster
time to drain removal (4.9 days versus 5.5 days, Pvalue not
reported).” However, across three different RCTs inves-
tigating compression after various breast cancer proce-
dures that collectively involved 337 patients, no significant
reduction in seroma development was demonstrated in
any study.”*" Although one investigation did show a faster
time to drain removal,”’ this was not corroborated by the
other two,”?" and none of these studies found an improve-
ment in overall drain output.

When considering this collective evidence in concert,
comparative studies indicate that compression after breast
surgery may reduce postoperative pain but otherwise does
not enhance recovery or prevent complications.

USES IN ABDOMINAL SURGERY

In 2014, Rothman et al published a systematic review
of the literature investigating the effect of postoperative
abdominal binders on pain, physical function, pulmonary
function, seroma formation, and intraabdominal pressure
after abdominoplasty, laparotomy, or laparoscopic hernia
repair.®® Regarding pain outcomes, they reviewed three
RCTs that together provided modest evidence in support
of binders to reduce early postoperative pain. Although
two of the studies demonstrated nonsignificant associa-
tions with pain relief,”* the third found a statistically sig-
nificant reduction in pain between those wearing binders
versus those not on postoperative day 5.”' These results
were later corroborated by a 2016 RCT conducted by Arici
etal (n =84), in which patients wearing binders after lapa-
rotomy had significantly lower pain scores on postopera-
tive days 1, 4, and 7 (P< 0.001).” Collectively, these studies
point toward a possible utility of binders in reducing post-
operative pain in the acute postoperative period.

Rothman et al also identified two studies investigating
the association of abdominal binders with seroma forma-
tion. In one retrospective study on laparoscopic hernia
repair, authors reported a reduction in seroma incidence
from 32% to 18% after introducing routine postoperative
binder use for 7-10 days in their practice, but the study
design and historical controls preclude causal inference.”
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In comparison, a post hoc reanalysis of a previous ran-
domized study on incisional hernia repair demonstrated
that binder use was not associated with decreased seroma
incidence across 145 patients.” More recently, two RCTs
specifically within the setting of abdominoplasty have pro-
vided stronger evidence against the benefit of abdomi-
nal binders in reducing postoperative complications. In
a 2022 study, Martins et al (n=34) demonstrated that
binder use neither reduced seroma formation at postop-
erative days 7 (P = 0.830) or 14 (P = 0.882), nor did they
reduce the incidence of diastasis recti at 6 months (P =
1.000).” Additionally, in 2023, Fontes de Moraes et al (n =
32) showed that patients who wore compression garments
actually had more subcutaneous edema 35 days after sur-
gery than those who did not (P< 0.001).%

Regarding changes in pulmonary function, Rothman
et al described an RCT that found a significant increase in
vital capacity postoperatively for patients wearing abdomi-
nal binders,” yet this was contrasted with four RCTs show-
ing no significant difference in pulmonary function based
on static* and dynamic spirometry measurements.”-*
Most recently, a 2023 study by Kosloski et al showed that
patients wearing compression garments after abdomi-
noplasty (n=18) experienced postoperative ventilatory
restriction compared with controls without binder use
(n=18), as indicated by reduced forced vital capacity,
inspiratory capacity, and maximum expiratory pressure.™
A separate prospective clinical study found that binder use
led to increased intraabdominal pressure after abdomino-
plasty.” Venous thromboembolism is a feared complica-
tion of abdominal surgery, and it has been hypothesized
that increased intraabdominal pressure may be a risk fac-
tor by impeding venous return from the lower extremity.*
Multiple studies have demonstrated reduced blood flow
in the femoral and popliteal veins of healthy volunteers
wearing compressive abdominal binders, and the authors
endorsed caution on the use of excessively tight garments
while even suggesting the avoidance of compression gar-
ments altogether.""?

In total, abdominal surgery had the highest volume
of high-quality evidence regarding postoperative com-
pression therapy. Existing literature currently suggests
that abdominal binders may reduce postoperative pain
in the acute postoperative period, but do not affect other
postoperative sequela. Furthermore, this benefit in pain
prevention should be balanced against potential risks in
promoting venous thromboembolism.

USES IN BODY CONTOURING

Although plastic surgeons have frequently reported
the use of compression garments after body contouring
operations,”* no RCTs or comparative studies have been
conducted to evaluate the efficacy of compression in this
setting. Authors have only described the use of compres-
sion garments for corresponding contouring procedures,
such as a surgical hose following calf and ankle liposuc-
tion,* or the Tubigrip, a compressive tube of fabric fitted
for the patient by cutting appropriate holes for the head
and limbs, in the setting of brachioplasty.”” However, the
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influence of these garments across studies has not been
evaluated with regard to patient outcomes or satisfaction
rates. Thus, at present, there is little to no evidence avail-
able to objectively ascertain the value of compression in
body contouring procedures.

DISCUSSION

Compression garments are widely used throughout
plastic surgery as postoperative adjuncts intended to
minimize complications and enhance recovery; however,
a comprehensive analysis of the literature is necessary to
evaluate the evidence behind this practice. This practi-
cal review thus aimed to fulfill this need and determine
the value of compression therapy in modern-day plastic
surgery, with an emphasis on cosmetic procedures. The
identified studies are summarized in Supplemental Digital
Content 2. (See table, Supplemental Digital Content 2,
which displays the summary of articles reviewed. http://
links.lww.com/PRSGO/C783.)

When considering the collective literature in concert,
there is currently limited high-quality evidence support-
ing the efficacy of postoperative compression garments.
To summarize positive findings from the identified RCTs,
postoperative elastic bandaging reduced ecchymosis and
edema following rhinoplasty, and compression therapy
was found to improve postoperative pain following both
breast” and abdominal operations.”~*? Although further
investigations have generally not yielded significant find-
ings, an important consideration is whether the studied
outcomes are appropriate measures to determine the
efficacy of compression therapy. Initial rabbit model
experiments demonstrated reduced edema following
limb fractures with compressive therapy, likely by limiting
the expansion of fluid in the superficial interstitial space.’
Although further RCTs have found that compression gar-
ments did not mitigate seroma formation, hematoma
formation, drain output, or diastasis recti across breast
and abdominal settings,” " these outcomes have
not been explored as benefits of compression through
scientific investigation, and they may be more related
to surgical technique and/or postoperative activities. As
such, the authors of the current study caution against
an interpretation of the literature that compression gar-
ments should not be used after the highlighted plastic
surgery operations. One consequence of this decision
would be to then leave patients deciding for themselves
as to whether and how to wear compression garments
postoperatively. Without the clinical acumen of a practic-
ing surgeon to guide garment selection and use, patients
may be more susceptible to the established consequences
of illfitting garments, such as discomfort,” skin defects
and necrosis,” and increased venous stasis.” Importantly,
studies have found the incidence of poor garment fit-
ting already to range from 4% to 44%." Thus, although
empirical evidence to standardize compressive therapy
across plastic surgery procedures is currently lacking, the
authors recommend continuing patient-centered discus-
sions on the known risks and benefits, and importantly,
prioritizing early follow-up for surveillance of developing
complications.

It is also important to note that, although the current
study has focused on compression therapy in the settings of
facial, breast, abdominal, and extremity contouring opera-
tions, compression garments have been used and demon-
strated benefits across a wide range of further plastic surgery
contexts. A recent systematic review from 2023 assessing 17
studies found that pressure therapy has both prophylactic
and curative value for scar management in the setting of
burn injuries.”” Additionally, compression garments are inte-
gral to the conservative management of limb lymphedema,
and an RCT from 2013 found that compression garments
alone offered benefits comparable to more involved decon-
gestive therapy programs.” Moreover, a recent multicenter,
prospective study from 2023 found that postoperative com-
pression could improve acute postoperative pain, quality of
life, and even seroma incidence after groin hernia repair.”
Compression garments have further been implicated in
fracture management, as a systematic review from 2017
demonstrated reduced edema and improved joint mobility
with compression therapy after ankle fracture surgery.”™ A
separate narrative review of the orthopedic literature found
that compression and cold in tandem resulted in less pain,
less postoperative drainage, and faster return to function
than compression alone.” Thus, further research on aug-
menting compression with cryotherapy after plastic surgery
operations may be warranted.

Considering the benefits observed in further settings,
the dearth of high-quality evidence supporting compres-
sion garment use after facial, breast, abdominal, and limb
contouring operations may more reflect a lack of research
efforts than a true absence of efficacy. As such, future inves-
tigations should be aimed to fill the current gaps in knowl-
edge. Specifically, a more granular understanding of what
specific garments, at what pressure, and for what duration
patients should wear them depending on the anatomical
site of application would help standardize compression gar-
ment guidelines. Additionally, current studies in the rhino-
plasty setting have not compared results of postoperative
compression across groups with and without osteotomies,
and research investigating this operative factor may further
benefit patient outcomes. A patientfocused satisfaction
survey evaluating the perceived value of surgeon instruc-
tions and experiences with subsequent garment use would
further inform pragmatic decision-making. At present, the
authors recommend surgeons review the risks, benefits,
and associated financial burden of compression garments
with patients along with assisting in garment wear recom-
mendations and continuously reevaluating through close
follow-up to ensure patient safety.
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