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ABSTRACT : One hundred and twelve consecutive cases with blunt hepatic trauma
between January 1, 1965 and December 31, 1988 at the First Dpartment of Surgery, Nagasaki
University were reviewed. Fifty-seven patients had minor injuries, 33 moderate injuries
and 22 severe injuries. Sixty-five patients (58%) sustained also one of more associated
injuries. Out of 43 patients over the last ten years 30 were diagnosed by US or CT.
Eighty-eight patients (78.3%) underwent laparotomy ; laparotomy and drainage alone in
13, suture and packs in 57, debridement and minor liver resection in 11 and right lobectomy
in 9. The results of treated patients were assessed according to the grading of liver injury
and assocated injury. The overall mortality was 13.4% (15 of 112).
mortality due to hemorrhage was 26.7% (4 of 5), and the other 11 patients who died were
due to refractory shock and the development of multiple organ failure (MOF). Twenty-one
patients were conservatively managed with only one death, and the other 20 survivors
had no complications and healed completely from 6 to 12 months after trauma. Although

True liver-related

lobectomy or resectional debridement are advocated as an operative procedure for massive
injury, a conservative management for mild or moderate ruptures is still recommended

as far as possible.

INTRODUCTION

Blunt hepatic trauma is the most common
event in abdominal trauma which is difficult to
rescue without proper management. Most series
dealing with blunt hepatic trauma have reported
the multiple organ injury associated with blunt
hepatic trauma at about 59% of patients and the
mortality at 20-60%'6~9. On the other hand,
over the last ten years, the use of both signifi-
cantly advanced Ultrasonography (US) and
Computed tomography (CT) have rapidly come
into widespread use?. This has led to the
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current advance in the diagnosis and manage-
ment with traumatized patients. The purpose
of this paper is to review our experience with
blunt hepatic trauma, with a view to the
evaluation of current methods of diagnosis and
treatment.

CLINICAL MATERIAL

The present study consists of an analysis of
112 consecutive patients who sustained blunt
hepatic trauma and were admitted alive to the
First Department of Surgery, Nagasaki Univer-
sity Hospital, during the period from January
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1, 1965 to December 31, 1988. The current series
of liver injury represented a sequel to the
previous series with 60 patients covering the
period from 1965 to 1977. Data from the previous
series were presented to analyze some changing
concepts, in comparison with 52 patients in the
recent series from 1978 to 1988, in which most
of the patients were diagnosed by US or CT.

Age & Sex : There are 93 males and 19 females.
Their ages ranged from newborn to 74 years.
Table 1 shows an age and sex distribution of
60 patients in previous sereis from 1965 to 1977,
comparing 52 patients in recent series from 1978
to 1988. A similar distribution was found in
each sereies.

Cause of Injury : The frequent cause of injury
was a traffic accident including pedestrians
struck by the automobile. Approximately 43%
of the patients were below 20 years of age (Table
2).

Associate Injury : The combined damages with
other organs were shown in Table 3. There were
few cases with localized liver damage. Sixty-five
patients (58%) received one or more associated
injuries. Associated injuries were frequently
observed such as rib fractures, extremity frac-
ture, intra-abdominal parenchymatous organs
as well as lung injuries.

Mode of Liver Injury: The mode of liver injury
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Table 3. Associated Injuries with Blunt Hepatic
Trauma
No. of
patients %
1. Chest 34 33.0
rib 21
hemo-pneumothorax 10
diaphragm 3
2. Abdomen 36 35.0
kidney 12
intestine 10
pancreas 7
spleen 7
3. Others 28 27.2
head & face 11
supine 4
extremity 9
pelvis 4

according to Moynihan’s classification® were
lacerations in 84, subcapsular ruptures in 24 and
central ruptures in 4. Although the incidence
of the lacerations was similar in each period,
there has been a concomitant increase in the
percentage of subcapsular rupture from 11.7%
in the previous series to 32.7% in the recent
series. This reflects a recent advantage of
diagnostic imaging procedures.

The site of damage in the liver was analyzed
in terms of the surgical segments constructed

Table 1. Age and Sex Distribution of Blunt Hepatic Trauma
A
98 Newborn  ~10 10~ 20~ 30~ 40~ 50~ 60~  Total
Period
1965-1977 4 16 10 8 10 9 2 0 60
1978- 1 7 12 5 11 9 5 3 52
Total 5 23 22 13 21 18 7 3 112
Male : 93 Female: 19
Table 2. Type of Inflicting Agent of Blunt Hepatic Trauma
1965-1977 1978~
B Total
No. of patients No. of patients
Traffic accident 30 42 72
External compression 3 4 7
Fell down from high place 13 2 15
Fighting 7 3 10
Newborn 4 1 5
Others 3 0 3
Total 60 52 112
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Table 4. Grade of Blunt Hepatic Trauma
1965-1977 1978~
Grade - - Total
No. of patients No. of patients
I (Minor) 35 (58.3) 22 (42.3) 57 (50.9)
II (Moderate) 13(21.7) 20 (38.5) 33(29.5)
III (Severe) 12 (20) 10 (19.2) 22 (19.6)
Total 60 (100%) 52 (100%) 112 (100%)
Grede 1 : Small lacerations of liver parenchyma with/without ruptures of
liver capsule.
Grede II: Moderate injuries with significant amounts of exposed liver
parenchyma in two segments, but without main vessels injuries.
Grede III: Major hepatic injuries with tissue disruption, devitalization,

massive hemorrhage and bile leak from main vessels injuries.

by Cantlie line. There were 86 right lobe, 18
left lobe, 7 bilateral lobes and 1 hilum. The right
lobe was more susceptible to injury.

Grade of Liver Injury: We classified the
injured liver into 3 types according to the
severity of liver injury+10 (Table 4 Fig. 1, 2). The
mortality from blunt hepatic trauma is corre-
lated well with the grade of this classification.

RESULTS

Our managements for 112 patients with blunt
hepatic trauma is summarized in Table 5-7. In

the previous series, 58 patients (96.7%) under-
went laparotomy with various techniques,
whereas 19 patients (36.5%) were conservatively
managed in the recent series.

Grade 1 (Minor injury): Eight patients who
were hemodynamically stable and lacked obvi-
ous clinical indications for laparotomy were
conservatively managed. Simple laparotomy
and abdominal drainage alone were performed
in 11 patients, because liver wound had stopped
bleeding at the time of laparotomy. Two pa-
tients died from reflactory shock and respira-
tory failure.

Table 5. Management of Minor Injuries (grade I) in Blunt Hepatic Trauma

1965-1977 1978~
Management - - Total
No. of patients No. of patients
Conservative 2 11 13
Exploration & Drainage 7 4 11
Suture & Packing 26 (1) 7(1) 33(2)
Total 35 (1) 17 (1) 57 (2)
Survivors 97.1% 94.1% 96.5%

( ): No. of Death

Table 6. Management of Moderate Injuries (grade II) in Blunt Hepatic Trauma

1965-1977 1978~
Management - - Total
No. of patients No. of patients

Conservative 0 7 7
Suture & Packing 12 (5) 11(1) 22 (6)

Debridement 1 1 2

Partial hepatectomy 0 1 1
Total 13 (5) 20(1) 33(6)
Survivors 61.5% 95% 81.8%

(' ): No. of Death
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Grade II (Moderate injury) : In the recent series
seven patients were selected for nonoperative
management because of the lack of clinical
indications for laparotomy and the findings of
liver injury on abdominal CT and/or ultrasound.
Of these patients, 5 had a subcapsular rupture,
and the other 2 had a small laceration of capsule
with moderately parenchymal injury of the right
lobe. All patients recovered from their liver
injuries without sequelae.

Twenty-three patients with the usual type of
lacerations, which were rather extensive and
continued to bleed were treated by liver suture
and/or packs, with 6 deaths. In the recent series,
we used the viable omental packs for deep
fractures of the liver on 7 patients with good
results.

Grade III (Severe injury): One patient with
central parenchymal rupture was conservatively
managed, because of no evidence of intra-
abdominal bleeding. On admission, he was in
a deep unconscious state and died from
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subsequent MOF 11 days after trauma. Two
patients with exploration only died on the
operating table due to uncontrollable bleeding
by bursting injury. Two patients had debride-
ment for devitalized tissues, and 15 patients
required hepatic resection to control the
bleeding.

Nine patients underwent right hepatic lobec-
tomy for major injury. Three of them were sent
to our hospital with temporary gauze packs by
local hospitals. Two patients with subcapsular
rupture required right lobectomy because of a
rapid increase of subcapsular hematoma on
admission. Two patients died from reflactory
shock and multiple organ failure (MOF) and the
remaining 7 patients survived. A followed-up
scintigram after right lobectomy revealed that
residual liver rapidly increased in size during
postoperative weeks and regeneration was com-
plete within 6 months after hepatectomy. One
patient with chronic hepatitis died because of
rupture of esophageal varices 8 years after right

Table 7. Management of Severe Injuries (grade IIl) in Blunt Hepatic Trauma

1965-1977 1978~
Management - - Total
No. of patients No. of patients

Conservative 0 1) 1)
Exploration only 2(2) 0 2(2)
Suture 0 2(1) 2(1)

Debridement 0 2 2

Partial hepatectomy 1 0 1
Left lateral segmentectomy 2() 3 5()
Right lobectmy 7Q) 1) 9(2)
Total 13 (4) 9(3) 22(7)
Survivors 69.2% 66.7% 68.2%

( ): No. of Death

Table 8. Analysis of Martality from Blunt Hepatic Trauma

1965-1977 1978~
_— Total
) No. of patients No. of patients
I. Haemorrhagic Shock
Active and/or rebleeding 4 0 4
Irreversible shock 2(2) 2(1) 4(3)
II. Multiple Organ Failure
Renal failure - MOF 1) 3(2) 4(3)
Peritonitis - MOF 2() 0 2(1)
Respiratory - MOF 1(1) 0 1)
Total 10 (5) 5(3) 15(8)

(): No. of Multiple injuries
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lobectomy.

Morbidity and Mortality : The common com-
plications after operations were hepatitis, hemo-
pneumothorax, postoperative pleurisy and
reflactory shock. Complications that resulted
in death were circulatory collapse, biliary
peritonitis and renal failure, which develops
disseminated intravascular coagulation (DIC)
and MOF (Table 8). The overall mortality was
13.4%.

DISCUSSION

The cases of one hundred and twelve patients
sustaing blunt hepatic trauma were reviewed.
In the previous series, only available diagnostic
options for liver injury were exploratory laparo-
tomy based on abdominal taps or peritoneal
lavage for the presence of intraperitoneal
bleeding and liver function. These methods
were most accurate means to detect intra-
abdominal injury after blunt trauma, but they
do not evaluate the retroperitoneal bleeding or
the potential source of bleeding. Recently, the
advanced diagnostic techniques such as US or
CT made it possible to evaluate the injuries to
the liver or to the other organs®®. Raval and
Lamki reported that CT was the single best
imaging test with fewer false-negative and
false-positive results in their prospective study
comparing CT, US and scintigraphy in abdomi-
nal trauma?. In our recent series, approximately
85% were diagnosed by US or CT.

Ninety-one patients underwent laparotomy
and the other 21 patients were conservatively
managed. The indication for conservative
management of blunt hepatic trauma was
previously reported'?, i. e, 1) hemodynamically
stable and/or stabilized by transfusion, 2) no
other significant intra-abdominal injuries, 3)
minimal hemoperitoneum, 4) subcapsular
rupture or transcapsular rupture with grade I
or II without active bleeding, and 5) absence of
devitalized tissue. However, for these patients,
diagnostic imaging procedures as well as
physical examination should be frequently
repeated to determine any deterioration in the
clinical status®~1%,

On the other hand, for the treatment of blunt
hepatic trauma, the selection of an indication
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of surgery is important for surgeons. Major
indications for abdominal exploration following
blunt hepatic trauma include the following: 1)
pneumoperitoneum 2) continuing hemorrhage
and shock 3) persistent unexplained abdominal
pain and significant peritoneal irritation, and
4) increasing abdominal distension. Either CT
or US can then be utilized to detect the etiology
of the changing clinical states.

The surgical procedure of a patient with blunt
hepatic trauma depends on the type of injured
wounds discovered at operation. Minor lacera-
tions that have stopped bleeding may not
require repair, 12.1% of our patients had bleeding
stopped at laparotomy, and were controlled by
simple suture or drainage alone. The use of
hemostatic agents like Avitene, oxycel, gelfoam
or liquid thrombin for minor injury were
sufficient to control bleeding. However, for most
of these patients, the recent improvement in
radiological evaluation and diagnosis of liver
injury has led to the successful non-operative
management.

Moderate lacerations without main vessels
injuries required suture and packs against
active bleeding. Mattress sutures, simple mass
sutures and gauze packs may be effective in the
initial control of bleeding, but it may create a
dead space, hematoma and intrahepatic abscess
or even necrosis of liver tissues with the
development of sepsis®. In the recent series,
we employed direct suture or ligation of used
silver clips (hemoclips) of the bleeding vessels,
in which the lacerations were separated and
enlarged to obtain the control of bleeding points.
After hemostasis by this method, an omental
pedicle was fashioned using the techniques of
STONE”. We applied this method to 6 patients
with moderate or severe ruptures with good
results.

Of the patients sustaining severe hepatic
trauma with main vessels injuries, sutures of
liver were used in only 2 patients and resectional
debridement or liver resection were needed in
77.3%. Elective hepatic resections were required
for the patients in whom suture ligations were
unsuccessful. Our 9 patients with severe inju-
ries of the right hepatic lobe underwent right
lobectomy with 2 deaths. The mortality of
emergency hepatic resection was reported as
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10% to 52% from several hospitals.!#% In the
recent series, we attempted to preserve viable
liver tissues as far as possible. Therefore,
hepatic resection was done in only one patient.

Our choice of surgical procedures for blunt
hepatic trauma is shown in Table 9. Although
lobectomy or resectional debridement are
advocated as an operative procedure for massive
injury, a conservative management for mild or
moderate ruptures is still the most highly
recommendable measure and must be caried out
to the extent that the patient’s condition will
allow.

Fig. 1.

US of 4 year-old boy sustained by traffic
accident showing multiple lineal low density
area in right lobe.
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Table 9. Operative Management of Hepatic

Rupture

Lacerations
Grade |
Grade IT

Simple laceration : Suture

Multiple lacerations : Suture, Omental Packing,
Debraidement, Ligation of hepatic artery,
TAE

Grade III : Ligation of hepatic artety +Suture,
Debridement, Hepatectomy
Subcapsular rupture

Incision of capsule — Haemostasis — Omental

packing

Hepatectomy

Suture

Fig. 2. CT imaging of same patient as Fig.1

o
=

6)

demonstrating multiple intraparenchymal
rupture (transcapsular rupture, grade II).
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