Surgical Options for Haemostasis in Hepatic Trauma
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Thirty five patients with civilian trauma i.e. fircarm and stab injuries were treated during the two year period i.c.,
from October, 1997 to September, 1999 in west surgical ward, Mayo Hospital, Lahore. Exploratory laparotomy was
performed in all patients. Majority of the paticnts (68.57%) were between the age of 13 to 30 years with a male
preponderance (97.14%). Various operative procedures which were performed after grading the penctrating
hepatic trauma, included horizontal mattress suture ligation alone (37.15%) or over spongostan (17.15%), simple
suture ligation (5.71%), resectional debridement with individual vascular ligation (5.71%), rescctional debridement
with roll gauze packing (5.71%), hepato-omentorraphy (5.71%), segmentectomy (2.86%) and peri-hepatic packing
(5.71%). No operative procedure was performed in 14.29% cases. The mortality rate in the series was 20%.
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Management principles governing the care of the critically
injured patients continue to evolve. Morcover, the rate of
evolutionary change appears to be increasing. Technical
advances with dircct application to the diagnosis and
treatment of trauma victims arc becoming c¢ver more
frequent. Molccular biology is rapidly moving from bench
to bedside with important discoveries that have advanced
our knowledge of Pathophysiology of critical illncss and
that almost seductively, appear to hold therapeulic
promise. Rapid urbanization and increase in strect violence
due to greater use of weapons (o scttle personal
differences, are the leading causes of penctrating trauma,
which is the challenging health problem for the gencral
surgeon in our community. Due to its larger size and
location in two upper abdominal quadrants, liver is the
most frequently injured solid intra-abdominal organ in
patients with abdominal gunshot and stab wounds. Fircarm
injuries of solid organs are more Iethal as compared to stab
injuries because of their blast cilect.

Principles of management of liver injuries include:

e Control of bleeding .

e Rescction of devitalized tissue

o Establishment of adequate external drainage

Paticnts and methods

One of the major aims of this study was to outline the
surgical options for haemostasis in hepatic trauma m our
local setup and to compare them with other similar studics
carried out elsewhere. The study was conducted over a
period of two ycars i.c. from October 1997 1o September
1999, in West Surgical Ward, Mayo Hospital, Lahore. All
the patients who presented in Accident and Emergency
Departinent with thoraco-abdominal fircarm and stab
injurics were included in the study. All the paticnts
underwent exploratory laparotomy. Associated organ
injurics were managed according to their scverity.
Hacemodynamically unstable paticnts (40%) were directly
shifted to operation theater for on table resuscitation and
exploration while stable patients (60%) were operated
afler resuscitation and carrying out relevant

investigations. Antibiotics, Tetanus toxoid and analgesics
were given 1o all patients and they were kept nil by mouth
postoperatively up till the time, they passed flatus.
Duration of stay in the hospital varied between 5 to 36
days with the mecan of 11 days.

Results

Thirty-five patients presenting with penetrating thoraco-
abdominal injuries were included in the study. Age of the
patients ranged from 13 to 55 years with the mean of 25
vears. Thirty-four patients (97.14%) were male and there
was only onc female patient (2.86%). Causc of the injury
in 25 paticnts (71.43%) was fircarm and in 10 paticnls
(28.57%) stab injury. Liver injury was graded according
to the Moore’s organ injury scale revised in 1994'. Most
of the patients (80%) had grade I to III injurics as given
below in table 1:

Table 1: Grades of liver injury

Grade n= %age
1 4 11.43
I 10 28.57
oI 14 40
v 5 14.29
v 2 5.71

Exploratory laparotomy was done for all paticnts.
According to the scverity of the liver injury, various
opcrative procedures were performed as shown in table 2:

Table 2: Operative procedurcs

Grade n= Procedure performed with %age

I-I 5 No procedure perforined (14.29)

I 2 Simple suture ligation technique (5.71)

-1 13 Horizontal mattress suturcs (37.15)

I 6  Horizontal mattress sutures over spongostan
(17.1%)

I 2 Rescctional debridement with ndividual
vascular ligation (5.71)

v 2 Rescctional debridement with roll gauze
packing (5.71)

Vv 2 Omento-hepatorrhaphy (5.71)

v 1 Scgmentectomy (2.86)

N 2 Perihepatic packing {5.71)
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Associated organ injuries of G I T, kidney, spleen, gall
bladder, diaphragm, abdominal aorta, infcrior vena cava
and extremities were managed according to their own
priority. Major postopcrative complications sc¢n were
hemorrhage, biliary fistula and sepsis as shown in table 3.
More than one complications were scen in the same
patient.

Table 3. Major post operative complications with management
Complication n= % age Management

Respiratory 12 34.28 Conservative (25.71%)
tract infection Decortication (8.57%)
Haemorrhage 3 8.57  Re-exploration (5.71%)
Conservative (2.86%)
Biliary fistula 4 11.43  Conservative
Jaundice 4 11.43  Conscrvative
Sepsis 4 1143 US Guided Aspiration
(5.71%)
Re-exploration (5.71%)
Liver abscess 3 8.57 US Guided Aspiration
(8.57%) )
Re-expleration (2.86%)
G IBleed 2, 5.1 Conpscrvative (2.86%)

Re-exploration (2.86%)

Mortality rate in our study was 20% (7 deaths). Three
deaths were per-operative due to exsanguination and other
3 patients died post-operatively in the first 24 hours
because of development of irreversible  shock and
multiple organ failure. One patient died on the 12% post-
operative day due to sepsis and upper GI bleed.

Discussion
Being a large, superficial and friable structure, liver is the
most commonly injured intra-abdonimal organ in
penetrating  upper abdominal quadrant  injuries.
Management of the liver trauma warrants the presence of
mind, surgical expertise and knowledge of surgical
anatomy of liver to apply various surgical options in a
critically 1ll patient. Hepatic trauma runs the wide
spectrum from minor capsular tears to lobar destruction.
Up to 85 to 90% of liver injuries can be treated using
simple technique of haemostasis i.e. active suction
drainage for non-blceding  laccrations,  suturc
hepatorrhaphy, and application of topical haemostatic
agent like spongostan. Advanced tcchniques of
haemostasis i.e. extensive hepatorrhaphy, Pringle
maneuver, omental pedicle flap, rescctional debridement
with selective vascular ligation or roll gauzc packing,
segmentectomy, perihepatic packing may be required for
10 to 15% of penctrating hepatic trauma”.

Hepatic trauma occurs predominantly in young males
in their most productive years of life. In the study 24
paticnts (68.57%) were between the age of 13 to 30 years
with male preponderance (97.14%) duc to their
involvement in outdoor activitics’.
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Firearm injurics were the commonest mode of injuries in
25 patients (71.43%) wherecas stab wounds were scen in
10 patients (28.57%).

Right lobc of the liver was injured in 20 paticnts
(57.14%) which coincides with the study conducted by
Trunkey, et. al®, where he observed right lobe
involvement in 55 to 60% paticnts.

In the study, there was associated organ injurics in
80% of cascs which compares with the study conducted
by Dcfore, ctal’, where they noted associated organ
injuries in 73% paticnts,

Hepatorrhaphy was the main way of achicving the
hacmostasis which included simple suture ligation,
horizontal mattress sutures alone or over spongostan, and
omento-hepatorrhaphy.

Horizontal mattress sutures ligation technique was
the major surgical procedure applied in 13 paticnts
(37.15%) to control bleeding in grade II to III liver
injuries. Trunkey ct. al* used this technique in 20.4% of
his paticnts. Feliciano DV, et, al® noted that this method in
conjunction with other methods was sufficient in 88.1%
of the patients for hacmostasis in hepatic trauma. Mays E
T’ condemned this technique of repairing liver injurics
and called this as tradition only.

Simple suture ligation technique was applicd in 2
patients (5.71%) for grade I injury in comparison with
Watson C J E, ct. al®, where they used this technique in
35 patients (31.12%).

Greater omentum due to its high vascularity, rich
granulocytes and macrophages content which promotes
healing, was applied in two paticnts (5.71%) to fill the
decad space in thc liver parenchyma caused by injury.
Simple sutures were applied to secure the placement of
omentum in the wound cavity. Fabian TC ct. al’, havc
used omental packing in 60% of complex hepatic injurics
with 8% rate of abscess formation in the study.

Topical agents like spongostan were used in 6
paticnts (17.15%) and rcinforced with horizontal mattress
suturcs for grade III injurics. Richardson JD, ct. al®,
favours the application of topical haecmostatic agents.

Rescctional debridement with individual vascular
ligation was performed in 2 paticnts (5.71%). Richardson
JD, ct. al” and Pachter HL, ct. al*®, msed this procedure in
their patients.

Right hepatic segmentectomy was donc in ong paticnt
(2.86%) for grade IV injury amd thas coincides with the
studics conducted by Feliciano B W et al'' and Moorc E
E'". They uscd this technigue im 2 10 4% of their paticnts.

Intrahepatic gauze paclimg aficr rescctional
dcbridement was done im 2 patienis (5.71%) and these
packs were removed after 28 howss. Fabian T C, ct. al®,
uscd this technique with saisfactory results ic. 30%
scpsis in his study.



Perihepatic packing was applied in 2 patients (5.71%) for
grade V liver injuries which coincides with the percentage
seen in the studies conducted by Feliciano DV, et al'! and
Feliciano DV, et. al'>. They used perihepatic packing in 4
to 5% of all the patients undergoing operative
management for hepatic injuries. Ivatury R R, et. al'*
condemned this technique for haemostasis duc to high
mortality rate (57%) in his study.

No procedure was performed in 5 patients (14.29%)
having grade I to II injuries. Demetriades D, et. al”
reported their successful non-operative management in 21
haemodynamically stable patients with penctrating
wounds of right upper quadrant.

Regarding major post-operative complications,
respiratory tract infection was observed in 12 patients
(34.28%). Four patients (11.43%) developed biliary
fistula and were managed conservatively. Haemorrhage
was observed in 3 patients (8.57%). Two (5.71%) of these
patients were re-gxplored to control haemorrhage and one
patient (2.86%) was managed conservatively in
comparison with the study of Patcher HL, et. al'®. They
re-explored 1.9% patients to sccurc haemostasis. Intra-
abdominal sepsis developed in 4 patients (11.43%), which
coincides with the study conducted by Bender JS, et. al'’,
where 10% of his patients developed intra-abdominal
sepsis.

Mortality rate in our study was 20%. This is in
comparison with the study conducted by Marr JIDF, et.
al."™ where mortality ratc was 17%. This high mortality
rate was due to exsanguination, severity of liver injury
grade IV to V, multiple associated organ ninjuries and
non-availability of blood at the time of resuscitation and
exploration. ‘

Among operative options to securc haemostasis for
penetrating hepatic trauma of grade II to IV,
hepatorrhaphy in the form of horizontal mattress sutures
ligation technique alone or in combination with other
procedures after debridement of devitalized liver tissue is
the most quick, effective and simple method especially in
haemodynamically unstable patients. Most of the trauma
surgeons use this technique with good results.
Hepatorrhaphy has fallen ont of favour due to its ischemic
effect on liver parenchyma that predisposes to extensive
necrosis and sepsis. This effect can be overcome by
keeping the sutures loose and wound edges open for free
drainage of blood and bile. Drain should be placed. Due to
recent advances in trauma management, more advanced
procedures are becoming popular by most authors i.e.
hepatotomy with direct suturc ligation, resectional
debridement and segmentectomy. But in our local setup
and keeping in view the facilities available at our trauma
centers, hepatorrhaphy is still the most effective surgical
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option to control the hacmorrhage for penctrating liver
injuries with good results.
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