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Background: Prophylactic use of low molecular weight heparin (LMWH) has been shown to be efficacious in decreasing

thromboembolism. LMWHs are associated with increased rates of bleeding.

Objective: We reviewed perioperative blood pressure dynamics for patients who experienced hematomas while undergoing

body contouring procedures while receiving enoxaparin (Lovenox), compared with similar patients who did not have develop-

ment of a postoperative hematoma.

Methods: A retrospective chart review was performed examining 2 patient groups: 10 patients who experienced a hematoma

after excisional body contouring surgery with perioperative Lovenox; and 10 similar patients with respect to sex, surgery type,

massive weight loss status, and Lovenox administration, who did not have a hematoma. Preoperative and postoperative blood

pressures were recorded, as were blood pressures during the last 2 hours of surgery. Mean arterial pressures (MAPs) were cal-

culated for all time points, and mean intraoperative MAP was statistically compared with preoperative and postoperative

MAP, for the two groups.

Results: The mean preoperative MAP for each group was the same (97.5 mm Hg vs 95.8 mm Hg; P = .61). The mean MAP

for the last 2 hours of each case was significantly lower in the hematoma group (66.7 mm Hg vs 82.4 mm Hg; P < .0001), and

a higher mean postoperative MAP reached significance in the hematoma group (96.3 mm Hg vs 88.5 mm Hg; P = .05). Both

the difference between intraoperative and preoperative blood pressure (30.7 mm Hg vs 13.4 mm Hg; P < .0001) and between

intraoperative and postoperative blood pressure (29.6 mm Hg vs 7.0 mm Hg; P < .0001) were increased in the hematoma

group versus the non-hematoma group.

Conclusions: Many patients undergoing excisional body contouring surgery are at risk for VTE and may need perioperative

chemoprophylaxis. However, maintaining a normal intraoperative blood pressure and vigilance in recognizing and treating

postoperative hypertension may reduce the hematoma rate seen with perioperative administration of LMWH. (Aesthetic
Surg J 2007;27;589–593)
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Thromboembolic mechanical and chemoprophy-
laxis is necessary in many patients undergoing
excisional body contouring to protect against the

development of potentially life-threatening pulmonary
embolus or deep venous thrombosis. The use of low mol-
ecular weight heparin (LMWH) is considered by some to
be the standard in thromboembolic prevention in
patients with massive weight loss and undergoing exci-
sional body contouring.1 The risk of pulmonary embolus
may be small (0.1%- 0.3%) but can potentially be fatal.2

The prevention of venous thromboembolism has become
a very popular topic across all surgical specialties. In
2004 The American College of Chest Physicians under-
went an extensive evidence-based review of antithrom-

botic and thrombolytic therapy and illustrated their rec-
ommendations for thromboembolic prevention with
respect to numerous surgical specialties and proce-
dures.2-5 Studies have demonstrated LMWH’s ability to
decrease the risk of thromboembolism, but with the
potential to increase bleeding during and after surgery.
This may lead to significant hematoma formation or
postoperative blood transfusion.6-9

The incidence of hematoma formation varies depend-
ing on the surgical procedure. In abdominoplasty
patients, hematoma development has been reported in
the literature between 1% to 10%.1,10-15 Hematoma for-
mation in surgical wounds has a negative effect on
wound healing, recovery time, hospital stay, and overall
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morbidity. Many plastic surgeons commonly agree that
the benefit of chemoprophylaxis against thromboembolic
development strongly outweighs the risk of perioperative
bleeding, especially in the high-risk patient population.
With the sizeable increase of patients with massive
weight loss and undergoing excisional body contouring
surgery, thromboembolism has become a popular topic
among plastic surgeons. The optimal timing, dosage, and
duration of LMWH in this patient population have yet
to be determined and are currently being explored.

A significant correlation has been shown to exist
between perioperative blood pressures and hematoma
development.6,12,16-21 Some studies have attributed the
cause of postoperative hematoma formation to the blood
pressure fluctuations observed after anesthesia induced
intraoperative hypotension, or because of exceedingly
high postoperative pressures.7,18,22 Hypotensive anesthe-
sia results in lower pressures within the small vessels and
capillaries, which may result in a surgical field with less
obvious hemorrhage. However, once the patients are
allowed to return to their normal blood pressure state,
these small vessels and capillaries may open, and bleed-
ing may ensue, which may ultimately lead to postopera-
tive hematoma formation.

With the increased awareness and prophylaxis against
postoperative thromboembolism at our institution, we
undertook a retrospective chart review of perioperative
blood pressures and their relationship to hematomas in
patients undergoing body contouring being treated with
enoxaparin. Three hundred sixty consecutive excisional
body contouring patients’ charts from two senior sur-
geons (J.M.K., R.J.R.) at our institution were reviewed.

Materials and Methods

An Institutional Review Board–approved retrospec-
tive chart review was undertaken, and all available
charts for patients who underwent excisional body con-
touring procedures from January 2003 to August 2006
at The University of Texas Southwestern Medical
Center by two of the senior authors (J.M.K. and R.J.R.)
were obtained. Pertinent data were recorded: age, sex,
race, body mass index, medical and surgical history,
medications, operation, operative time, intraoperative
blood loss (mL), inpatient stay (days), drain output
(mL), number of drains, thromboprophylaxis (enoxa-
parin, sequential compression devices, early ambula-
tion), enoxaparin administration (timing of first dose,
total dosage administered), and complications
(hematoma, clinically significant bleeding requiring
transfusion) were recorded. After the initial collection

of the data, the charts of the 10 patients who experi-
enced a hematoma in the postoperative period were
reviewed. Based on these patients’ gender, massive
weight loss status, surgical procedure, and timing of
enoxaparin administration, an additional set of 10
patients who did not experience clinically significant
hematomas, was reviewed. A hematoma was defined as
any collection of blood requiring intervention and
drainage. Collections of blood that did not require
drainage were excluded from our results. Enoxaparin
(Lovenox) was administered either before, during, or
after surgery according to surgeon preference.

All charts were obtained to examine preoperative,
intraoperative, and postoperative blood pressure. The
preoperative blood pressure as documented by the
anesthesiologist was recorded. The intraoperative blood
pressure during the last 2 hours of the procedure was
considered to be the time during the operation in which
the surgeon was achieving hemostasis and wound clo-
sure. Postoperative blood pressures for the first hour in
the postanesthesia care unit were recorded. Data from
all 20 patients were incorporated into a Microsoft
Excel database (Microsoft Corp., Redmond, WA).

Statistical analyses

Average preoperative, intraoperative, and postopera-
tive mean arterial pressures (MAP = DBP +1/3PP) were
calculated for patients with and without hematoma.
Mean differences between preoperative and intraopera-
tive pressures and intraoperative and postoperative MAP
were calculated for both groups of patients. Means were
then compared by use of a standard, two-tailed,
unpaired t test.

Results

Of the 360 patients undergoing body contouring, 137
received perioperative enoxaparin chemoprophylaxis.
There were a total of 11 (3.1%) hematomas among the
360 patients undergoing body contouring by the senior
authors (Table 1). Ten of the 11 hematomas (90.9%)
occurred in patients receiving LMWH. The hematoma-
forming group was then evaluated for perioperative
blood pressures against similar patients without
hematoma in a similar fashion.

Preoperative MAPs were used as a reference point in
comparing the two groups. The 10 patients in the
hematoma-forming group had a preoperative MAP of
97.4 mm Hg and the 10 patients in the non-
hematoma–forming group had a preoperative MAP of
95.8 mm Hg (Table 2).
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The mean intraoperative blood pressure taken during
the last 2 hours of each case in the hematoma-forming
group was 66.7 mm Hg whereas the mean intraoperative
arterial blood pressure in the non-forming group was
82.4 mm Hg, P value < .0001 (Table 3). The postopera-
tive MAPs for the hematoma and non-hematoma groups
were 96.3 mm Hg and 88.5, respectively (Table 4). Both
the difference between intraoperative and preoperative
blood pressure (30.7 mm Hg vs 13.4 mm Hg; P < .0001)
and between intraoperative and postoperative blood
pressure (29.6 mm Hg vs 7.0 mm Hg; P < .0001) were
significantly increased in the hematoma group versus the
non-hematoma group (Figure 1).

Discussion

Hematoma formation can lead to postoperative com-
plications such as infection, skin necrosis, wound dehis-
cence, and prolonged convalescence. As previously
observed in other studies, hematoma formation is usually
the result of a diffuse nonspecific bleeding rather than a
discreet hemorrhage.12,13,16,19,20,22 The necessary use of
anticoagulation prophylaxis leads to an increased poten-
tial for operative and postoperative bleeding.

Perioperative blood pressure control has been found to
significantly decrease the risk of postoperative hematoma
formation. Extensive reviews of patients undergoing
rhytidectomy and breast reduction have continued to
support the use of strict perioperative blood pressure
control and its importance in prevention of postoperative
hematoma formation.12,18-25

In 1973 Straith et al21 showed on admission when
blood pressures of patients undergoing rhytidectomy
were in excess of 150/100 mm Hg, their incidence of
hematoma was 2.6 times that of a patient with normal
blood pressure. Berner et al23 proposed that, to decrease
the incidence of postoperative hematoma, one should
medically protect against uncontrolled postoperative
blood pressures. The postoperative “reactive hyperten-
sion” causes included coughing, retching or vomiting,
postoperative pain, and anxiety. In their study they dis-
covered most patients demonstrated significant increases
in blood pressure 3 hours after surgery compared with
their preoperative levels, increasing their risk of
hematoma formation. In accordance with these studies,
Baker et al22 reported an overall decreased incidence of
postoperative hematoma from 8.7% to 3.97% over a

Table 1. Hematoma rate with Lovenox use

Hematoma

Yes No Total

Lovenox 10 (7.3%) 127 (92.7%) 137 (38.3%)
No- Lovenox 1 (0.5%) 220 (99.6%) 221 (61.7%)
Total 11 (3.1%) 347 (96.9%) 358

Fisher’s exact test indicates a significantly higher (P < .001)

occurrence of hematoma among those subjects receiving

Lovenox.

Table 2. Mean preoperative MAP in patients receiving
Lovenox

Standard
N Mean Deviation P value

Patients with 10 97.4 7.32 .61
hematoma

Patients without 10 95.8 6.56
complication

The t-test comparison of means indicates no difference in mean

preoperative MAP between the two groups.

Table 3. Mean intraoperative MAP

Standard
N Mean deviation P value

Patients with 10 66.7 6.85 <.0001
hematoma

Patients without 10 82.4 5.24
complications

The t-test comparison of means indicates significantly lower

intraoperative MAP for patients who had hematoma.

Table 4. Mean postoperative MAP

Standard
N Mean deviation P value

Patients with  10 96.3 7.67 <.0001
hematoma

Patients without 10 88.5 8.71
complications

The t-test comparison of means indicates significantly higher

postoperative MAP for patients who had hematoma.
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35-year period, after the initiation of a strict antihyper-
tensive and perioperative blood pressure control regimen
of chlorpromazine, valium, and clonidine.

Hussien et al18 also found intraoperative hypotension
to be associated with an increase in the development of
wound hematoma in patients undergoing breast reduc-
tion. Significant fluctuations in blood pressure may lead
to hematoma formation in a couple of ways. As previous-
ly mentioned, intraoperative hypotension masks the actu-
al amount of non-discreet hemorrhage present during the
operation, giving a false perception of adequate hemosta-
sis. These lower pressures also assist in clot formation in
the microvasculature, which are broken down as the
patient returns to their normal blood pressure state. The
administration of LMWH would only further increase the
thrombolysis and bleeding of the surrounding vasculature
during the postoperative recovery.

Abdominoplasty complications have been extensively
reviewed throughout the literature.1,10,11,13,14,24,26,27

However, to our knowledge, there are no reports com-
paring hematoma rate and blood pressure in the exci-
sional body contouring patient population, especially in
the face of thromboembolic chemoprophylaxis. We rec-
ognize that our study is limited by its retrospective
nature and selection bias. It is also important to
acknowledge that our conclusions are based on mean

intraoperative blood pressures taken over the last 2
hours of the operation, with the assumption that hemo-
stasis was achieved during this period of time and that
our postoperative pressures were taken only 1 hour after
surgery. Further study into areas of optimal intraopera-
tive blood pressures and thresholds with regard to post-
operative hematoma formation would be very helpful, as
well as the relationship between prophylactic anticoagu-
lation therapy and bleeding risk in the face of periopera-
tive hypotension/hypertension.

In conclusion, our previous work has shown the benefit
of chemoprophylaxis in select individuals undergoing body
contouring surgery, and, on the basis of these findings, it
seems unreasonable to withhold thromboembolic prophy-
laxis in the high-risk patient population on account of
potential bleeding complications. Strict perioperative and
intraoperative blood pressure control may prove invaluable
in decreasing the risk of postoperative hematoma forma-
tion in patients undergoing excisional body contouring.
Further study in a prospective randomized controlled fash-
ion would be ideal to confirm our conclusions. However,
because of the potential lethal complication of pulmonary
embolus, this may prove to be difficult. With chemopro-
phylaxis becoming standard in certain surgical popula-
tions, it is important to attempt to minimize the possibility
of all potentially preventable complications.

Figure. Postoperative hematoma in a patient receiving perioperative thromboembolic chemoprophylaxis after an excisional body contouring procedure.
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Deliberately induced hypotension has been used in
plastic surgery to assist in hemostasis for more than 40
years.17,20,21,23 Our data support that induced hypoten-
sion may in fact be helpful for intraoperative hemostasis
but may lead to the development of postoperative
hematomas through blood pressure swings in patients
undergoing body contouring with chemoprophylaxis.■

The authors have no financial interest in and receive  no
compensation from manufacturers of products mentioned in
this article.
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