Emergency Medicine

Non-operative management of ruptured liver in Bougainville
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THE COMBINED HEALTH ELEMENT (CHE) provided a
field surgical capability in support of the Peace Monitoring
Group in Bougainville from 1997 to 2001. Surgical capability
consisted of one surgical team supported by basic pathology
and medical imaging, one high dependency bed and a six-bed
ward. The Australian Red Cross supplied blood on a
fortnightly basis.

In such circumstances, where diagnostic and therapeutic
support is at a bare minimum, management of severely injured
patients follows basic pathways determined by clinical and
pathophysiological criteria, and limited by available
resources.

Non-operative management of ruptured liver resulting from
blunt injury has become popular after recognition that similar
management for splenic injuries generally had a successful
outcome and modern imaging technologies improved the
assessment of liver and associated injuries.'™

Non-operative management is suitable for the stable patient
who has no associated injuries requiring operative surgical
therapy, regardless of the severity of the liver injury on
computed tomography, or the degree of blood loss.'*

Case report

AK, a previously well 15-year-old male, discharged a weapon
(said to have been taken from a World War II Japanese
aircraft) at home in Buin at 1400 hours on 26 August 2001.
The breech block recoiled into the patient’s lower sternum and
xiphisternum.

The local medical officer in Buin was away. A request to the
CHE was received from Buin Hospital for assistance at about
1800 hours. At the time there was torrential rain, and with the
onset of nightfall aeromedical evacuation of the patient was
not possible. At about 1900 hours the officer commanding
was advised that the patient was “stable”, his pulse rate was
120 per minute, blood pressure 110/70mmHg and his
haemoglobin level was 50g/L. He had considerable abdomi-
nal pain. We advised Buin to attempt to transport the patient
by road to Loloho.
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The next morning, at about 0830, further advice from Buin
Hospital was that the patient remained stable and that they had
been unable to transport him because of the poor weather and
road conditions. An Iroquois helicopter was sent, and the
patient arrived at the CHE at about 1015 hours. Volunteers who
were blood group O negative were readied for blood donation.

AK complained of abdominal pain and difficulty breathing.
His blood pressure was 130/90mmHg, pulse 110 per minute,
respiratory rate 30 per minute and temperature 38.3°C. He had
a markedly distended abdomen, which was uniformly tender.
There were abrasions over the lower sternum. Oxygen
saturation was 92% and an electrocardiogram was normal. He
was given oxygen and stabilised by the resuscitation team. A
urinary catheter and nasogastric tube were placed. Chest and
abdominal x-ray films were taken and blood was collected.

At the same time as AK arrived, a woman at full term with
obstructed labour and fetal distress was admitted for urgent
caesarean section.

X-rays showed clear lung fields with no evidence of free gas
below the diaphragm. The bowel gas pattern was normal. The
principal radiological findings were a one-third reduction in
the thoracic volume by upward displacement of both
hemidiaphragms. The haemoglobin level on admission was
50¢g/L, with a haematocrit of 18%. The blood group was A
positive. Malaria screening was negative.

On re-examination there was no focal abdominal tender-
ness, and it was presumed that there was no active bleeding or
hollow viscus perforation. Because of the marked distension
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and pain, it was thought that the anaemia was caused by intra-
abdominal bleeding from rupture of the left lobe of the liver
(possibly by incomplete avulsion of segments I and II). The
blood loss was estimated to be about four units.

Non-operative management continued; intravenous mor-
phine for pain, Hartmann’s solution and two units of cross-
matched O negative blood were given. From the time of
admission the patient was febrile. Although this may have been
caused by the systemic inflammatory response to trauma,
intravenous chloramphenicol was given as prophylaxis.

Over the next 24 hours the patient’s abdomen remained
painful and distended. There were few bowel sounds and no
focal signs. He remained febrile (38.5°C), looked unwell and
at one point his blood oxygen saturation fell to a Po, of
85mmHg. Hourly chest physiotherapy with a peak flow meter
was enforced. The urine output was maintained.

An erect chest x-ray on Day 2 showed patchy changes in the
left lower zone, elevation of both hemidiaphragms, a small
right-sided pleural effusion, and again no gas under the
diaphragm. The results of haematology and biochemistry tests
are shown in the Table. A further two units of blood were
transfused.

Because of persistent high fever and abdominal pain,
chloramphenicol was replaced with intravenous metronida-
zole and ampicillin. On Day 3, the fever slowly resolved and
bowel function returned. The patient was given “Sustagen”
and then “Ensure” (Abbott) by nasogastric tube. By Day 7 he
was comfortable enough to walk. During the next two days he
was afebrile, became more mobile and began oral feeding. His
abdomen remained distended, but pain free.

Ballistics

Investigations suggested that the weapon may have been a
20mm aircraft cannon. It was known that the Mauser MG151
was developed in the 1930s and used by the Germans and
Japanese in the Second World War. The Bougainvilleans had
a large number of weapons which were left after the Japanese
withdrawal. If this was the weapon, then (according to Jane’s

Ammunition Handbook, 2000-2001 3 ) the muzzle velocity
was 720m/s and the projectile may have weighed 110g. If the
patient was struck by a cycling breech block whose mass was
about 2kg and the weapon was positioned close to his chest,
the force could have been sufficient to rupture the liver
between segments III and I-I1.

Discussion

The CHE was confronted simultaneously with three patients,
all of whom required intensive care for an indefinite time, two
of whom might have required all the available reserves of
blood.
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Results of haematology and biochemistry tests
for a patient with intra-abdominal bleeding
caused by rupture of the left lobe of the liver
Days after injury

| 2 5 6
Haemoglobin (g/L)* 94 94 96 102
Haematocrit 029 030 030 32
White cell count (10¢/L) 165 13.6 — 12.8
Platelets (10%/L) 94 126 208 299
Granulocytes (107/L) 127 107 — 9.5
Lymphocytes (10°/L) 38 29 — 33
Bilirubin (umol/L) 103 9.1 19.7 13.0
v-Glutamyl transferase (U/L) 10.5 149 403 40
Alanine aminotransferase (U/L) 757 226 291 242
Alkaline phosphatase (U/L) 194 163 226 214
Aspartate aminotransferase (U/L) 378 123 — 37
Creatine kinase (U/L) 251 321 — —
Uric acid (mmol/L) 269 140 — —
Urea (mmol/L) 340 — — —
Creatinine (mmol/L) 8l 63.2 — 73
Amylase (U/L) 84 175 744 721
Pancreatic amylase (U/L) (556)  (595)
* After transfusion of 4 units of blood

With the benefit of hindsight, it might be claimed that the
patient’s management was predetermined by the delay in
transport to appropriate care, and that from the time of arrival
there should not have been much difficulty in deciding what to
do. Nevertheless, he was a small adolescent with a very large
intraperitoneal bleed, and no computed tomography was
available. The massive abdominal distension caused respira-
tory difficulty.

The main risk was intraperitoneal or extraperitoneal gut
perforation. The absence of free gas on radiography of the
chest and abdomen suggested intraperitoneal gut perforation
was unlikely. Occult perforation, which is accompanied by a
gradual onset of subtle changes in physical and vital signs, is
even more difficult to diagnose early when signs from the
rupture of solid viscera are so dominant.

The probability of gut perforation in the literature is 1%—
7%.%7 Patients with liver injuries of this magnitude frequently
develop bile peritonitis, which requires drainage. Further-
more, rupture of an enlarged malarial spleen was a possibility,
but less likely, as the patient had no evidence of recent or
active malaria. Rupture of a non-malarial spleen would be
managed non-operatively.3!!

The decision not to operate was justified by the lack of a
further fall in haemoglobin level and absence of peritonitis.
Other contingencies which reinforced this decision were the
relatively short supply of A positive blood, as the banked
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blood was Group O. Fresh blood from ADF volunteers was
available, and could have been used to compensate for a
potential coagulopathy from platelet consumption (Table).
Judicious laparotomy may not have caused hepatic bleeding,
but, if there had been significant haemorrhage, it would have
been necessary to resort to a “damage control” approach, '
undesirable when there were no resources outside the CHE for
protracted management of its various sequelae, such as
respiratory insufficiency and abdominal compartment syn-
drome.

In the absence of proof, the diagnosis of ruptured liver is
supported by what was known of the mechanism of injury,
and reports in the literature.? The changes in liver enzyme and
bilirubin levels are also consistent with hepatic cellular
disruption and resorption of blood and bile from the
peritoneum. The patient may also have had myocardial
contusion, but, as there was no arrhythmia, this possibility did
not contraindicate surgery. Serum troponin T measurements
were not available.

Treatment with antibiotics in such cases is arguable. The
fever present on admission was almost certainly caused by the
systemic inflammatory response syndrome,'? as the pulse rate
was greater than 90 per minute, the white blood cell count
greater than 12X 10°/L, and the respiratory rate was rapid. We
had no capacity to perform blood cultures. There was
evidence of pulmonary atelectasis. Without computed tomog-
raphy, it was not possible to know whether there was a
sequestrum of devitalised liver, or other occult visceral
damage.

There was some apprehension when the serum amylase
level became elevated five days after injury. Pancreatic
disruption is possible with this kind of injury, and serum
amylase levels are normal in about 45% of cases.” The patient

improved clinically, with no symptoms or signs of peritonitis
at discharge.
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