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We report on a 29-year-old woman who presented with abdominal right upper quadrant
pain after an outpatient liposuction procedure. A contrast-enhanced computed tomog-
raphy scan revealed 4 hepatic perforation tracts with subcapsular liver hematoma and
hematoperitoneum. The patient was treated by intravenous tranexamic acid and isotonic
fluids and monitored on an intensive care unit. No intervention or surgery was necessary
during her hospital stay. Follow-up imaging after 3 days using contrast-enhanced ultrasound

Keywords: still showed the perforation tracts in the liver but no expansion of subcapsular hematoma.

Liver perforation After 7 days, the patient was discharged home with stable hemoglobin and reduced pain.

CECT Liver perforation is a rare complication of liposuction procedures. In patients with abdomi-

CEUS nal pain after liposuction, contrast-enhanced imaging studies should be performed to iden-

Liposuction tify and characterize solid organ injury. Teams with expertise in angiography and visceral
surgery need to be on standby.
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- to be operator-dependent and may probably miss smaller or-

Introduction gan lesions, contrast-enhanced computed tomography (ceCT)

has emerged over the last decade as a rapid first-line imag-

Background ing modality for assessing the extent of damage and deciding

about the treatment strategy [4-8].

Inadvertent liver perforation is a rare complication of lipo-
suction surgery that needs fast and adequate imaging to rule Case report
out active bleeding and detect potential damage of other

parenchymal organs [1-3]. While ultrasound (US) is known e report the case of a 29-year-old female patient who pre-
sented with rapidly progressing abdominal right upper quad-
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Fig. 1 - Axial and coronal oblique reformation with arrows depicting the intrahepatic perforation tracts and the subcapsular
hematoma (A and B). The shorter arrows point to the hematoma while the longer arrows point to one of the perforation
tracts in the liver parenchyma. Virtual 3-dimensional reformation from the MinIP with depiction of all 4 perforation tracts (C).

MinIP, minimum-intensity projection.

rant pain after an outpatient liposuction procedure earlier
that day. The patient suffered from chronic lipedema and un-
derwent operative removal of subcutaneous fatty tissue us-
ing a suction cannula. The liposuction procedure took place
around 12 PM and was terminated at 1 PM. In the afternoon
at 3 PM, the patient developed right upper quadrant pain with
radiation to the shoulder. The patient described the painful
sensation as initially improving, then gradually worsening
and she presented to the emergency department early in the
evening at 8 PM.

Her initial examination in the emergency department re-
vealed a small amount of free fluid in the abdominal cavity
on bedside US. Hemoglobin (Hb) on admission was normal
(12.6 g/dL). After triage, the surgeon on duty was consulted and
pointed out the need for a prompt ceCT.

CeCT was performed in an 80-row CT scanner (Canon
Aquilion Prime, Canon Medical Systems Cooperation,
Otawara, Japan) after weight-adapted intravenous con-
trast medium administration (60 ml Ultravist 370, Bayer
HealthCare, Leverkusen, Germany). The CT scan acquired
in the portal-venous contrast phase detected no significant
hematoma as a sign of active bleeding. Only a small sub-
capsular hematoma of the liver less than 2 c¢m in size was
noted.

The minimum-intensity projection (MinIP) technique was
used and visualized 4 hypodense perforation tracts in the
parenchyma of the right liver lobe (Fig. 1). Unlike maximum-
intensity projection, a MinIP image displays only the low-
est attenuation values of a voxel in order to enhance low-
density structures. This reconstruction was performed retro-
spectively at the second day after admission, when the case
was discussed in an interdisciplinary conference. All perfo-
ration tracts began at the inferior capsule of the right liver
lobe, and the longest tract extended 9 cm into the liver, that s,
AAST Grade III. The patient was given 1 g tranexamic acid in-
travenously in order to increase coagulability and intravenous
isotonic fluids for volume repletion and was admitted to an
intensive care unit (ICU) for observation.

The patient’s lowest hemoglobin level during the observa-
tion period was 9.2 g/dL. Based on the CT findings with no ev-

idence of major organ injury or active bleeding and a subse-
quent contrast-enhanced ultrasound (CEUS) examination not
showing an increase in the amount of free fluid, the surgeon
opted for conservative management and monitoring in the
ICU without surgical repair.

Intraperitoneal fluid was monitored by US follow-up exam-
inations performed 1, 3 and 5 days after the liposuction pro-
cedure, including focused assessment of trauma (FAST) and
imaging of the liver (Fig. 2). On the third day after trauma, ad-
ditional CEUS examination was performed, using a high-end
ultrasound system and a convex probe with a frequency range
of 1-6 MHz (Aplio i800; Canon Medical Systems Corporation,
Tochigi, Japan) with a state-of-the-art CEUS-specific protocol.
The typical low mechanical index (<0.1) mode was used for
CEUS to avoid early microbubble destruction. A bolus of 1.6
mL of ultrasound contrast agent (SonoVue, Bracco Imaging,
Milan, Italy) was repeatedly injected. CEUS clearly depicted 3
of the 4 intrahepatic perforation tracts initially identified by
ceCT, while only a subcapsular parenchymal injury was noted
in region of the primary known fourth perforation tract. More-
over, complete resolution of the subcapsular hematoma was
noted on day 3.

Due to the small size of the subcapsular hematoma, ab-
sence of bleeding and stable Hb, neither an angiographic in-
tervention nor surgery were necessary during hospitalization.
The patient was discharged home after 7 days with stable
hemoglobin (final Hb level of 10.3 g/dL) and markedly reduced
pain.

Discussion

In this patient with clinically suspected iatrogenic complica-
tions of a liposuction procedure, imaging confirmed multi-
ple liver perforations with subcapsular liver hematoma, and
hematoperitoneum on CT but no active bleeding.

Liver perforation is a rare complication of liposuction pro-
cedures. One case report described extensive hepatic injury
in a female patient with pleural fistula due to liposuction [1].
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Fig. 2 - B-mode US did not clearly identify the intrahepatic opacities but shows small hypoechogenic subcapsular areas (A,
B) indicating the extent of penetration tracts into the liver. CEUS (C) using split-screen with corresponding B-Mode image (D)
shows subtle small nonenhancing lines within the liver during the late contrast phase after two minutes (C, D) without
larger areas of parenchymal destruction. Interestingly the diameter of the perforation tracts decreased from 6 to 4
millimetres, which may be a sign of early tissue regeneration and restored blood flow.

US, ultrasound; CEUS, contrast-enhanced ultrasound.

A review presented 19 cases of liposuction-related intraperi-
toneal organ injuries [2]. However, the latter series did not in-
clude any liver injuries. In another review of 72 cases, sepsis
was found to be the most common liposuction-related com-
plication [3]. It was not possible to gather specific informa-
tion with regards to the intervention in this patient. Gener-
ally, cannula length is reported to be 15-36 cm with a diam-
eter of 3-5 mm [4,5]. Blunt-tip cannulas are commonly used
for liposuction to minimize perforation risk [6]. As the pro-
cedure is performed with multiple rapid movements back
and forth, a mislead trajectory — possibly facilitated by a de-
flection of the rib cage - must have led to the perforation
of fascia, peritoneum and liver capsule for the cannula to

reach the liver parenchyma. No other obvious reasons were
identified.

Nonsurgical management is well established in patients
with blunt liver trauma confirmed by imaging [7]. This
includes adequate observation during hospitalization and
proper follow-up imaging such as US, CEUS or cross-sectional
imaging. In patients with evidence of a vascular injury, sub-
traction angiography is gaining more importance as a mini-
mally invasive and targeted treatment option [4]. Even if initial
workup of abdominal injury and follow-up are performed us-
ing an optimal imaging strategy, an interdisciplinary approach
and case discussion with cooperation of physicians from sev-
eral subspecialties such as emergency medicine, surgery and



RADIOLOGY CASE REPORTS 16 (2021) 906-910 909

radiology/interventional radiology are essential to ensure op-
timal outcome.

Thus, patients with abdominal pain after liposuction
should undergo contrast-enhanced imaging to identify solid
organ laceration with vascular injury. Unstable patients may
require emergency surgery, that is, packing of the liver or
liver resection. In patients with active bleeding, angiography
may be performed via femoral access to embolize the culprit
artery using platinum coils or other materials [8]. The ladder
presents the current standard of care for most hepatic bleeds
due to trauma at this institution.

CEUS is an excellent tool for follow-up of liver perfu-
sion defects as it uses a strictly intravascular contrast agent,
which ensures good depiction of the microvascularization of
parenchymal organs. The low rate of adverse events (0.0086%)
and fast elimination of microbubbles by the lung make CEUS
an optimal imaging tool that avoids radiation exposure, which
is of special benefit in young patients, as in our case [9,10].
Moreover, it is a safe tool because the microbubble contrast
agent has no cardiac or renal toxicity and can be used in pa-
tients with chronic renal failure and thyroid dysfunction. As
demonstrated by Sessa et al in 256 patients with low-energy
blunt abdominal trauma, US could be replaced by CEUS as a
first-line approach due to its high sensitivity in detecting or-
gan lesions and their grading [11]. Repeat ceCT or angiogra-
phy is therefore only performed to rule out active bleeding in
patients with severe CEUS findings. At this institution, a stan-
dard 3-phase ceCT protocol is used for detection of bleeding,
that is, native - arterial — venous phase, though a split-bolus
one-phase protocol may be performed initially.

Adhering to high standards in medical imaging as outlined
above, one can determine the exact degree of liver injury and
grade it based on the criteria of the American Association of
Surgery for Trauma [12]. The diagnosis established with this
approach leads to targeted surgical or nonsurgical treatment:
if there is extravasation of contrast agent in ceCT and the pa-
tient is stable, he or she requires an emergency angiography
and angioembolization. This procedure is highly effective in
stopping active hemorrhage [13] and significantly lowers the
mortality rate [14]. However, this minimally invasive interven-
tion is not recommended for unstable patients with hepatic
injury. Furthermore, if patients show signs of active bleeding
and hemodynamic instability, they should be transferred to
the operating room. The same recommendation holds for pa-
tients who rebleed after angiography [15]. Options to control
bleeding intraoperatively range from coagulation procedures
to temporary clamping of the inferior vena cava and hepato-
duodenal ligament or even anatomical lobectomy [16]. If the
patient develops any signs of coagulopathy, acidosis, or hy-
pothermia, the damage should be controlled by packing the
liver until it can be re-explored once the patient is stable.
Orthotopic liver transplantation should be considered in ex-
treme cases if the bleeding cannot be stopped and massive
liver or hepatic venous injury occurs [17]. As highlighted in
the case report, our patient was managed successfully by close
monitoring and follow-up imaging, and there was no need for
interventional or surgical management.

In conclusion, fast diagnosis of organ laceration and identi-
fication of potential vascular injury are mandatory in patients
with suspected complication of liposuction. Interdisciplinary

cooperation of several subspecialties and implementation of
an adequate imaging technique are essential for treatment
planning and observation. Teams with expertise in angiogra-
phy and visceral surgery need to be on standby.

Patient consent

The patient provided written consent for the anonymous pub-
lication of this case report.
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