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Abstract
Liposuction is a well-established procedure that is generally safe. However, rare complications can occur. The authors report on a 38-year-old woman who
underwent combined abdominoplasty and liposuction at a private clinic. Four hours after the procedure, severe hypovolemic shock developed and re-
quired emergency transfer to a tertiary-care center. After primary fluid resuscitation, abdominal ultrasonography and computerized tomography revealed
severe right-sided liver trauma, with active bleeding and free intra-abdominal fluid. Two attempts at right hepatic artery embolization failed to fully control
the bleeding, and surgical hemostasis was required. After a 2-week hospitalization, the patient was discharged, and she returned to work 3 months later.
Although it appears that this is the first reported case of liver trauma during liposuction, this potential complication should be kept in mind and identified
early to permit efficient and effective management.
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Although liposuction is generally regarded as safe,1 minor
adverse events such as contour irregularities, hematoma,
and seroma are not unusual. Major complications are rare
and include fat embolism, necrotizing fasciitis, deep venous
thrombosis, and pulmonary embolism.2,3 Perforation of
intra-abdominal organs has been reported1-4 and represents
an uncommon but possibly lethal complication, especially if
diagnosis and treatment are delayed. We report on a patient
who sustained severe liver injury induced by the liposuction
cannula during combined abdominoplasty and liposuction.
We also describe measures to prevent such complications
and emphasize the need for their early diagnosis and man-
agement.

CASE PRESENTATION

A 38-year-old woman in hypovolemic shock was admitted
to the emergency department. The same morning she had

undergone concomitant abdominoplasty and liposuction at
another institution (a private clinic). Four hours after the
surgery, her blood pressure was low (70/50 mm Hg), and she
initially responded well to fluid administration. Preoperatively,
her hemoglobin level was 13.5 g/dL.
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The patient had no relevant medical or surgical history.
She was a nonsmoker and did not consume alcohol. Her body
mass index was 15.6 kg/m2 (40 kg, 1.60 m). The main indica-
tion for her surgery was infra-umbilical skin excess and rectus
muscle diastasis after pregnancy. A “mini-abdominoplasty”
was performed, which did not include umbilical transposition
or rectus muscle plication. To improve body contour, 150 mL
of fat was aspirated from the flanks with a power-assisted lipo-
suction (PAL) device through a 3.5-mm blunt cannula insert-
ed into the lower part of the abdomen.

Six hours after the surgery, upon admission to the emer-
gency department, the presence of severe hypotension
(90/36 mm Hg) as well as right-upper-quadrant tenderness
prompted emergency abdominal ultrasonography, which re-
vealed free intra-abdominal fluid. At that time, the patient’s
hemoglobin level was at 5.5 g/dL. After resuscitation with
crystalloids, blood, and catecholamines, she underwent
computerized tomography (CT), which showed a large sub-
capsular hematoma in the right side of the liver, multiple
arterial and venous active bleeding sources, and a long thin
area of penetrating trauma in segment 6 (Figure 1).

The patient underwent angiography, and selective em-
bolization and coiling of the bleeding hepatic arteries was
performed (ie, branches of the right and middle hepatic
artery; Figure 2). The immediate result was satisfactory,
with hemodynamic stability achieved, and she was trans-
ferred to the intensive care unit (ICU). However, 5 hours
later, signs of active bleeding were apparent, and angiogra-
phy was performed again. Smaller subcapsular bleeding
sources were detected and were treated by additional em-
bolization.

Three hours after readmission to the ICU, the patient’s he-
moglobin declined again (to 7.3 g/dL), and she presented
signs of abdominal compartment syndrome, including intra-
abdominal pressure of 36 mm Hg. An emergency subcostal
laparotomy was performed, and 3.5 L of partially clotted
blood was removed. A large subcapsular hematomawas iden-
tified in the right side of the liver, and a deep fracture was ob-
served in segment 6. The liver trauma occurred at the level of
a 5-mm peritoneal hole compatible with the path of a liposuc-
tion cannula. After removal of all subcapsular hematomas,
successful hemostasis was achieved bymeans of a coagulation
device (argon), fibrin glue, and a hemostatic sponge (Floseal
[Baxter International, Deerfield, IL] and Tachosil [Nycomed,
Zurich, Switzerland]). No further bleeding occurred, and peri-
hepatic packing was not needed. Two abdominal drains were
placed and remained intact for 7 days.

After 5 days of monitoring in the ICU, the patient was
transferred to a surgical ward, where she recovered un-
eventfully. Overall, she received 13 units of red blood
cells, 13 units of fresh frozen plasma, 6 units of platelets,
and 2 g of fibrinogen. She was discharged from our hospital
2 weeks after the liposuction procedure. She returned to
work after 3 months and demonstrated no significant

residual symptoms at her last outpatient visit, which was 6
months after the initial surgery.

Figure 1. This 38-year-old woman presented with hypovole-
mic shock 6 hours after combined abdominoplasty and lipo-
suction. (A) Axial and (B) coronal computerized tomography
images obtained at admission demonstrated thin and deep
injury to segment 6 of the liver. This was associated with a
large subcapsular hematoma in the right side of the liver
(arrows) and multiple active bleeding sources.
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DISCUSSION

Liposuction is one of the most common aesthetic surgery pro-
cedures.5 It is generally safe, with low overall complication
rates (0.7%); most complications are minor and include
local hematoma and seroma.3 This overall safety led to estab-
lishing liposuction as an outpatient ambulatory procedure,
often performed with local anesthetic in an office-based
setting. Despite the public perception of liposuction as a
minor intervention, the potential exists for major—even
life-threatening—complications.2

In 2000, Grazer and de Jong4 noted a fatality incidence of
19.1 among 100,000 liposuctions performed between 1994
and 1998. Major and fatal complications include thromboem-
bolism, fat embolism syndrome, necrotizing fasciitis, sepsis,
and lidocaine toxicity during tumescent liposuction.1-3

Although traumatization and perforation of abdominal
organs is particularly rare, it represents a common cause of
death related to liposuction, second only to pulmonary embo-
lism.6 Lehnhardt et al2 reported that 9 abdominal visceral
perforations occurred in Germany between 1998 and 2002.
Such perforations usually involve the small bowel and, less
frequently, the colon, spleen, or gallbladder2,3,7 and are re-
sponsible for 15% of fatal outcomes from liposuction.4

In addition, various types of vascular trauma to the deep
circumflex iliac artery or superior epigastric artery have oc-
curred.2,7 In the present report, we described liver penetra-
tion during liposuction. Iatrogenic hepatic injuries such as
this often occur after biliary or liver procedures. To our
knowledge, there has been no previous report of liver perfo-
ration after abdominoplasty or liposuction.

Early identification of organ-penetration complications
is essential, and all patients who undergo liposuction
should be monitored closely for the first 2 postoperative

hours. The presence of unusual abdominal pain, fever,
and/or low blood pressure (shock) should raise suspicion
of an adverse event (Table 1). Patients who exhibit these
symptoms should be transferred to a facility familiar with
acute management of critically ill patients (eg, emergency
department, ICU). Following early aggressive fluid resuscita-
tion, abdominal ultrasonography and/or CT are mandatory
to establish an accurate diagnosis.

Successful management of hepatic injury usually requires
a multidisciplinary approach combining interventional radi-
ology and surgery. Interventional radiology plays a key early
role in managing liver trauma and is often able to control the
bleeding.8 However, surgical treatment by emergent laparot-
omy, hemostasis, and (sometimes) perihepatic packing may
be required for patients who are hemodynamically unstable
or if nonoperative management is unsuccessful.9

Several risk factors for penetrating injury during liposuc-
tion have been identified. Patients with abdominal wall
hernias or recti diastasis are more susceptible to this complica-
tion, as are patients with a history of abdominal surgery or li-
posuction.1,10 Although obesity is another known risk factor,
our patient had a very low body mass index (15.6 kg/m2).
However, her very thin layer of subcutaneous fat could have
contributed to the liver trauma (Figure 1).

A number of recommendations can be made to decrease
the risk of penetrating trauma during liposuction.11 First, the
use of blunt-tipped cannulas should be mandatory, as well
as shorter cannulas and potentially subcostal incisions,
when the upper abdomen is treated. Moreover, during lipo-
suction, the tip of the cannula should always be felt with the
surgeon’s free hand. Toledo and Mauad12 recommend
hyperextending the abdomen during liposuction to reduce
the risk of visceral penetration. Newer devices have been
proposed and applied in an attempt to improve the safety of

Figure 2. Angiograms of the liver demonstrate (A) active bleeding (arrow) and (B) control after embolization.

Gialamas et al NP213



traditional suction-assisted liposuction, such as those that
employ ultrasound, laser, power (PAL), or water jets.
However, these techniques also have complications (eg, skin
necrosis, hepatic dysfunction) and a risk of intra-abdominal
lesions. Comprehensive preoperative assessment of the
patient (including careful clinical examination), selection of
an appropriate surgical procedure, and avoidance of com-
bined procedures are mainstays in the prevention of undesir-
able and potentially dangerous complications of liposuction.

CONCLUSIONS

Although liposuction is generally a safe procedure, severe
complications can occur. Awareness of the risk for pene-
trating complications (including liver trauma) is essential
for permitting early identification and effective manage-
ment. Patients should be monitored closely during the
early postoperative period.
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Intra-abdominal injury

Abdominal symptoms: pain, distension, nausea, vomiting

Hemodynamic instabilitya

Lung/diaphragm injury

Pulmonary distressb

Hemodynamic instabilitya

Ipsilateral/bilateral chest pain

Cardiovascular dysfunction

Deep vein thrombosis:

Calf tenderness, pain, swelling

Pulmonary embolism:

Pulmonary distressb

Chest pain

Tachycardia

Fat embolism:

Pulmonary distress

Cerebral dysfunction

Petechial rash (chest, conjunctiva, axilla, neck)

Pulmonary edema:

Pulmonary distress

Orthopnea

Cough

Lidocaine toxicity

Peribuccal numbness with or without lightheadedness

Confusion/coma

Hypotension

Cardiac arrhythmia

Adrenaline toxicity

Severe headache/dizziness

Syncope/weakness

Hypertension

Cardiac arrhythmia

Shock

Hypovolemic (ie, blood loss, third-spacing):

Hemodynamic instability

(Continued )

Table 1. (Continued)

Pallor

Anaphylactic (ie, allergy)

Hemodynamic instabilitya

Skin symptoms: urticaria, erythema

Pulmonary distress: tachypnea, dysphonia, cough

Septic

Hemodynamic instabilitya

Fever

Leukocytosis

aIncluding tachycardia and hypotension. bIncluding tachypnea and hypoxia.
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