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ABSTRACT

We report a case of a patient with a delayed large intrahepatic hematoma and transient decline in hemoglobin to 62 g/L |8 days after
liver injury.Abdominal computed tomography revealed seriously flattening of inferior vena cava, which was consistent with compres-
sion by the enlarging hematoma.Although traditionally there was no indication for surgical intervention, the patient developed acute
liver failure with a progressive increase in liver enzymes and bilirubin.We postulated the ever-expanding hematoma might have led to
dramatically elevated intrahepatic pressures that in turn restricted hepatic vein reflux and subsequently resulted in acute liver failure.
Therefore, she underwent percutaneous drainage, and the decompression instantly reversed the liver injury. This phenomenon is
similar to the well-described abdominal compartment syndrome, which is defined as new onset organ dysfunction or failure second-
ary to sustained intraabdominal hypertension and in which decompression is the standard treatment.
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INTRODUCTION CASE REPORT

Acute liver failure due to delayed intrahepatic hemorrhage A 35-year-old woman presented to our emergency depart-
after liver injury is a rare complication but potentially life ~ ment for chest distress for 30 hours due to traffic injury. She
threatening. We report a case of delayed intrahepatic bleed- was struck by a car on the right chest and right upper quad-
ing 18 days after liver laceration, causing compression of the ~ rant. Computed tomography (CT) demonstrated multiple
inferior vena cava and hepatic veins and consequently acute  right rib fractures and pleural effusion, and liver laceration

liver failure. Similar with the well-defined abdominal compart-  With hemoperitoneum. She had no history of liver disease or
ethanol abuse and was on no medication. On admission, she

was alert and vital signs were as follows: blood pressure was
100/60 mmHg on dopamine, heart rate was |10 beats/min,
and oxygen saturation was approximate 90% on mask oxygen.

ment syndrome,!'! we postulate that the expanding hemato-
ma led to elevated intrahepatic pressure, and that in turn
resulted in diminished hepatic perfusion and ischemia. To our
knowledge, this “Hepatic Compartment Syndrome” is an un-
common etiology leading to acute hepatic failure in clinical
practice. Hence, we also review the literature with a compre-
hensive overview of major clinical characteristics and current
management options in order to improve the outcomes for
these patients.

On physical examination, right respiratory movement was
greatly decreased and some crepitus was detected on the
right side while the left lung was clear. Her abdomen was soft
and there was slight right epigastric tenderness. Shifting dull-
ness was positive and fresh blood was aspirated on abdominal
paracentesis. CT scan of the abdomen revealed a grade IV
laceration of the liver (Fig. I).
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She underwent emergency laparotomy due to hemodynamic
instability even with resuscitation. A chest tube was inserted
and approximately 1500 ml blood was drained. There was
approximate 2500 ml blood in the peritoneal cavity. Multiple
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laceration and perihepatic packing with gauzes.
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Postoperatively, hemoglobin was stable and liver enzymes
were greatly improved. Abdominal CT follow-up showed the
liver laceration had partly recovered (Fig. |). The recovery was
unevenly. However, on postoperative day 16 (18 days post
injury), she developed sudden severe right upper abdominal
pain and fresh blood was drained from the abdominal drainage.
Laboratory findings showed a drop in hemoglobin to 62 g/L,
which was remained relatively stable thereafter. Liver enzymes
were again elevated and an emergency CT scan of the abdo-
men showed a hyperdense mass within the right lobe of the
liver, measuring 16.7x9.3 cm in diameter, traversing segments
VIl and VIl and bordering on segment IV (Fig 1), and flattening
and effacement of the inferior vena cava and right and middle
hepatic veins, consistent with compression by the enlarging
hematoma (Fig 1). Simultaneously, the left hepatic lobe was
compensatorily hypertrophic. This was consistent with restric-
tion of hepatic reflux due the compression of liver veins and
inferior vena cava by the enlarging hematoma. Over the next
24 hours, alanine aminotransferase and alkaline phosphatase
elevated to 878 U/L and 858 U/L respectively, and total bili-
rubin increased to 203 umol/L. Her mental status and overall
situation worsened. We postulate that the expanding hemato-
ma led to elevated intrahepatic pressures that in turn resulted
in diminished hepatic perfusion and ischemia. This “Hepatic
Compartment Syndrome” led to ischemic hepatic failure.!
Hence, she underwent percutaneous drainage and fortunately,
the liver enzyme decreased rapidly and thereafter recovery
was unevenly. Then patient was discharged on day 47.

DISCUSSION

The mortality of liver trauma is correlated with the grade of

injury, varying from 8% to 56% for Grade IV injuries to 80%
for Grade V.34 Complications after hepatic trauma include
bile leaks, hemobilia, bile peritonitis, hemoperitoneum, he-
patic necrosis, hepatic abscess, and delayed hemorrhage. The
complication rate also increases with the grade of injury as
those with Grade lll had a complication rate of 1%, Grade IV
at 21%, and Grade V approximate at 63%.5!

For this patient, alanine aminotransferase and total bilirubin
dramatically elevated on |6 days post operation, with mental
status and overall situation worsening simultaneously. This
acute liver failure could be explained by the congestion of
hepatic reflux on CT scan because the majority of patients
with ischemic hepatitis had severe underlying cardiac disease
that had often led to similar passive congestion of the liver as
in this case.l! These lead us to propose that resultant hepatic
venous congestion due the compression of liver veins and
inferior vena cava by the enlarging hematoma may predispose
the liver to injury.

In the new guideline for management of blunt hepatic injury,
a routine laparotomy is not indicated in the hemodynamically
stable patient without peritonitis.l”? Currently, nonoperative
management is now the standard of care for hemodynami-
cally stable patients with blunt hepatic trauma, with success
rates ranging from 82% to 100%.® Surgery has been reserved
for extensive lesions with the condition of hemodynamic
instability or for the treatment of complications.) A 2008
study showed that 86.3% of hepatic injuries are now man-
aged without operative intervention.!”? Indications for further
intervention by embolization or laparotomy include hemo-
dynamic stability that cannot be achieved after resuscitation,

Figure 1. Evolution of the liver injury was demonstrated serially by computerized abdominal tomography. (a, b)
Extensive multiloculated liver lacerations were revealed on admission and 8 days later. (c) Eighteen days later, a
CT section at approximately the same level demonstrated a delayed large intrahepatic hematoma, flattening and ef-
facement of the inferior vena cava and disappearance of the right and middle hepatic veins. (d) Nine days later after
percutaneous decompression of the intrahepatic hematoma, the inferior vena cava re-opened.
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progressive fall of hemoglobin with recurrent blood transfu-
sion, and clinical signs of peritonitis.”! It is worth noting that
the failure of conservative treatment does not necessarily
lead to an increase in the incidence of complications or mor-
tality in centers with continued intensive therapy and the im-
mediate possibility of performing surgery.[! Angiography with
embolization should be considered as a first-line intervention
for a patient before potential operative intervention.”! Nearly
half of the Grade Ill injuries and approximate all of the Grade
IV injuries had active bleeding on angiography regardless of
the presence of CT scan blush.'Y However, the majority of
vascular injuries are venous in liver injury;® this may explain
why few patients underwent angiographic embolization in
some trauma centers.’! If hemodynamic stability could not
be achieved with embolization, conversion to laparotomy was
used to evacuate the hematoma and acheive hemostasis. Sur-
geons can refer to the algorithm for operative management
of blunt liver trauma but must tailor the surgical approach to
the individual injury.l'!]

Our patient had a sudden delayed hemorrhage and the hemo-
globin remained stable thereafter. Traditionally, there was no
indication for surgical intervention. Nevertheless, the climbing
intrahepatic pressure due to the enlarging hematoma caused
hepatic venous congestion by compressing liver veins and infe-
rior vena cava. Consequently, acute liver failure and worsening
of the overall situation ensued. As expected, decompression
by percutaneous drainage reversed the liver injury rapidly. This
phenomenon is consistent with the well-described abdominal
compartment syndrome in which new organ failure and vessel
compromise caused by climbing intrabdominal pressure occur
and decompression is the standard treatment.!! Similarly, it is
likely that hepatic parenchymal pressure, hepatic necrosis, and
hypovolemia worked in concert to cause hepatic injury in our
case. Hence, we believe this syndrome could be termed as
“Hepatic Compartment Syndrome”.

In summary, acute liver failure in patients with rapidly ex-
panding intrahepatic hematoma may be attributed to climbing
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intrahepatic pressure and hepatic necrosis. Decompression
by percutaneous drainage may be an effective way to reverse
the liver injury.
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Hepatik kompartman sendromuna bagli akut karaciger yetersizligi:

Olgu sunumu ve literatiiriin gézden gecirilmesi

Dr. Bei Ye, Dr. Yang De Miao

Taizhou Belediye Hastanesi, Gastroenteroloji Klinigi, Zhejiang, China

Bliyiik ve gecikmis intrahepatik hematomu olan ve karaciger travmasindan |8 giin sonra hemoglobin diizeyi gegici olarak 62 g/L’ye diismiis bir hasta
sunuldu. Karin bilgisayarli tomografisi, genislemis hematomun basisiyla uyumlu olarak inferior vena kavanin ciddi derecede dlizlestigini ortaya koydu.
Klasik olarak herhangi bir cerrahi girisim endikasyonu olmamasina ragmen hastada karaciger enzimleri ve bilirubin diizeylerinde giderek artan yiik-
selme ile akut karaciger yetersizligi gelisti. Giderek daha fazla genigleyen hematomun dramatik derecede yiiksek intrahepatik basinglara ve sonugta

hepatik vende refliiyii kisitlayarak ardindan akut karaciger yetersizligine yol agabilmis oldugunu varsaydik. Bu nedenle, uygulanan perkiitan drenaj ve

dekompresyon karaciger travmasini aninda geri dondiirdii. Bu fenomen siiregelen yiiksek karinigi basinca bagli yeni baglangili organ disfonksiyonu
veya yetersizligi olarak tanimlanmig, abdominal kompartiman sendromuna benzemekte olup standart tedavisi dekompresyondur.

Anahtar sézclkler: Bilgisayarli tomografi; hepatik kompartiman sendromu; karaciger; travma.
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