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Nonoperative management of high degree hepatic trauma in the patient
with risk factors for failure: have we gone too far?
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Abstract

Background: Nonoperative management (NOM) of liver trauma is currently rather the rule than the exception. However,
the current evidence presents subgroups of patients at higher risk for NOM failure. These patients must be treated more cautiously
regarding the NOM approach.

Method: A case report of 3 polytrauma patients (Injury Severity Score>17) with high-degree liver trauma managed
nonoperatively.

Results: The first case presented is the one of a polytrauma patient with degree IV liver injury and impaired mental status.
It was a high risk for NOM failure because there was an angiographically hemostasis. The second case is one of a polytrauma
patient who became hemodynamically stable after the administration of 2000 ml of fluid intravenously. There was a nonoperative
approach with angiography and embolization of degree IV liver injury. Despite the success of the nonoperative treatment, there was
an important hepatic necrosis following embolization. The third case is one of a polytrauma patient with a degree IV hepatic injury.

Success was accomplished in NOM without an angiography.

Conclusions: Nonoperative management of liver injuries can be applied safely even in high degree hepatic trauma. In
hemodynamically metastable patients or impaired mental status patients, the nonoperative approach can be applied successfully,

but the trauma surgeon must be very cautious.
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Introduction

The prevalence of the blunt liver trauma has
increased over the past 3 decades [1]. It is not known
whether this is an absolute increase in liver injuries or a
false increase due to a better Computed Tomography
(CT) diagnosis and the existence of trauma registries [1].

The liver, the most voluminous solid organ of the
abdomen is frequently injured by both, blunt and
penetrating abdominal trauma. Although in the urban
setting the penetrating abdominal wounds may be more
common, about 85% of liver lesions are produced by blunt
trauma [2]. The required velocity to damage the liver
generates associated visceral injuries in 65% of the
penetrating trauma and in 10% of the blunt trauma [2].

Over the past 20 years, there have been
fundamental changes in the liver trauma approach. There
was a major role in the recognition that most liver injuries
stop bleeding spontaneously [3-5]. Moreover, the
abdominal CT is available in more and more trauma
centers and it is the most valuable method used in the
evaluation of the blunt trauma, in hemodynamically stable
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patients [6]. As a consequence, the nonoperative
management (NOM) has become the standard therapy for
over 80% of blunt liver trauma, with a success rate
exceeding 95% [5;7]. The main condition for starting the
NOM is hemodynamic stability [8;9]. The peritoneal signs
and/or hemodynamic instability are absolute indications to
perform a laparotomy [10]. The current evidence indicates
that the NOM can be successfully applied to selected
patients who are initially hemodynamically unstable but
respond to intravenous fluids [11].

Over the past years the operative management
of liver trauma has changed, with an increasingly use of
packing techniques, damage control and early
angiography with embolization of surgical approached
lesion [7].

Case 1

A 14-year-old male patient was admitted for a
traffic related accident. The patient was mechanically
ventilated through an orotracheal tube at the accident site.
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In the emergency room the blood pressure (BP) was of
90/65 mm Hg, the heart rate (HR)=120 bpm, and the
oxygen saturation (Sp02) 97%.

On clinical examination the patient had two
traumatic marks at the head (Abbreviated Injury Scale —
AIS Head= 3, AIS Face= 2), as well as thoracic and
abdominal trauma. The hemodynamic stability was
maintained by intravenous crystalloids administration.

FAST ultrasound (Focused Abdominal Sonography
for Trauma) made by the imagist physician showed
perihepatic fluid.

Thoracic Computed Tomography (CT) showed right
hemothorax (Organ Injury Scale — OIS= |, AIS= 2) and
bilateral lung basal contusions (OIS= II, AIS= 3) (Figure 1).

Fig. 1 Thoracic CT. Arrow — lung contusion. *Hemothorax.

Abdominal CT showed degree IV (OIS) liver laceration,
AIS= 4, at the level of the VII and the VIII Couinaud
segments, with minimum hemoperitoneum (Figures 2, 3).

Fig. 2 Abdominal CT. Degree IV liver laceration. White
arrowhead — branch of right hepatic vein. Black arrow -
inferior vena cava. Black arrowhead — middle hepatic vein.
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Fig. 3 Abdominal CT. Degree IV liver laceration. Black
arrowhead — middle hepatic vein.

Although the patient was tracheally intubated
and mechanically ventilated, being intravenously sedated,
the nonoperative management of the liver injury was
decided due to the patient’s hemodynamic stability.

Due to the high degree of the liver injury, it was
decided that an angiography should be carried out. The
active bleeding detected in the right hemiliver was
embolized (Figure 4).

Fig. 4 Angiography before and after embolization of the
bleeding source from the right hemiliver (arrows). RHA —
right hepatic artery.

The post-embolization clinical course was
favorable, the patient being discharged 20 days after
admission.

Case 2

A 28-year-old male patient was admitted after a
workplace accidental explosion. During the primary
survey, the patient was fully conscious, with Glasgow
Coma Scale (GCS) = 15, BP = 80/55 mm Hg, HR = 115
bpm and respiratory rate (RR) = 27/min, SpO2 = 96%.



On the clinical examination the patient
experienced a minor craniocerebral trauma, a facial
trauma with open wounds at this level (AIS = 2), thoracic
trauma with penetrating wounds at the level of the right
thorax, produced by metallic fragments, multiple wounds
in the left upper limb caused by metallic fragments (AIS =
3).

In the emergency room, the patient received
resuscitating crystalloids intravenous fluids. During clinical
and imagistic examination, the patient received 2000 ml of
crystalloids solutions having a secondary blood pressure
rate of 110/60 mm Hg.

The FAST ultrasound made by the imagist
physician did not show free intraperitoneal fluid.

The Chest X-Ray showed right pneumothorax
with metallic fragments in the right thorax and in the right
superior abdominal quadrant (Figure 5).

Fig. 5 Chest X-Ray. White arrow — pneumothorax. Black
arrows — metallic fragments (right thorax and right upper
abdominal quadrant).

Cerebral CT showed no intracranial lesions. However,
there was a contusion of the right facial soft tissues.

Thoracic CT: metallic fragments in the adipose tissue of
the right thorax, corresponding to the V-VIII ribs and a
metallic fragment at the level of the middle lobe of the
right lung (Figure 6).
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Fig. 6 Thoracic CT. White arrows — metallic fragments
(subcutaneous and middle lobe of the right lung).

Abdominal CT: degree IV (OIS) liver laceration, AlS = 4,
at the level of the right hemiliver, V, VII, VIII Couinaud
segments (Figure 7). We could see 2 metallic fragments
at the level of the V and VIl Couinaud segments (Figures
8,9).

Fig. 7 Abdominal CT. * Degree IV liver laceration. Black
arrow - right hepatic vein.

Fig. 8 Abdominal CT. Degree IV liver laceration. Black
arrow — segment VIl metallic fragment.
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decided that a nonoperative management of the liver
injury with early angiographic embolization of arterio-
venous fistula (Figures 12, 13, 14) should be done. The
upper limb, facial and right thorax wounds were surgically
approached, cleaned and primarily sutured.

Fig. 9 Abdominal CT. Black arrow - segment V metallic
fragment.

At the level of the V Couinaud segment, there was
an important arterial-venous fistula (Figure 10). The fistula
was made by a branch of the replacing right hepatic artery
(branching off the superior mesenteric artery) and a portal
branch (Figure 11). The patient also presented, a Il degree
(OIS) right kidney laceration (AIS = 2).

Fig. 12 Angiography with contrast in the right hepatic artery.
We can observe arterial — portal fistula.

Fig. 10 Abdominal CT. Black arrow — metallic fragment. A —
replacing right hepatic artery branch (branching off the
superior mesenteric artery). V - portal branch.
Arteriovenous fistula compatible aspect.

Fig. 13 Angiography with contrast in the right hepatic artery,
after arteriovenous fistula embolization.

Fig. 11 CT angiography. PB - portal branch. SMA -
superior mesenteric artery. R RHA — replacing right hepatic
artery. LHA - left hepatic artery.

Fig. 14 Angiography with contrast in the right hepatic artery,
after all bleeding sources embolization.

Because of his hemodynamic stability after fluids
infusion (hemodynamically metastable patient), it was
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In the post-embolization period, the patient
experienced an important hepatic necrosis: AST = 1720
UIIL, ALT = 1927 UIL, Total Bilirubin = 6.20 mg/d
(Graphic I). On clinical examination, the patient
complained of right upper abdominal quadrant pain
associated with fever between days 5-8.

AST/ALT post embolization evolution
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The 10 days post embolizaton follow-up
abdominal CT showed a favorable development of the
liver laceration area (Figure 15). Due to his favorable
clinical course, the patient was discharged 2 weeks after
admission.

Fig. 15 Follow-up CT scan, 10 days after embolization.

The follow-up CT scan performed 6 weeks later
showed a favorable development of the liver lesion
(Figure 16).
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Fig. 16 Follow-up CT scan, 6 weeks after embolization.

Case 3

A 38-year-old patient was admitted after an
accidental fall. In the emergency room, the patient
experienced right thoracic and right upper quadrant
abdominal pain. His BP was of 110/70 mm Hg, HR = 95
bpm, RR = 32/min, SpO2 = 95 %, GCS = 15.

FAST ultrasound made by the imagist physician showed
an average amount of free intraperitoneal fluid
(perihepatic, Douglas and between intestinal loops) in the
right pleural cavity.

Chest X-Ray showed right hemothorax with
pneumothorax, multiple rib fractures and right clavicle
fracture.

Thoracic CT scan: right pneumothorax with mass effect
on mediastinal structures, right hemothorax (OIS Thoracic
Vascular = 1, AIS = 2), upper lobe laceration of the right
lung, bilateral basal pulmonary contusions (OIS Lung = Il
AIS = 4), C Il = C VII unilateral flail chest, C Il = C X rib
fractures (OIS Thoracic Wall - IV, AIS = 4) (Figure 17).

P)

Fig. 17 Thoracic CT. P — pneumothorax. H — hemothorax.
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Abdominal CT: Contusion of the VI, VII and VIII liver
segments, with a deep liver laceration adjacent to the
hilum area (Figures 18, 19). Moreover, a moderate
amount of free intraperitoneal fluid was seen in the
Morison area and the perihepatic and paracolic gutters.

Fig. 19 Abdominal CT. Degree IV liver laceration. Arrow —
right hepatic vein.

A thoracic tube for drainage was inserted. Due to
the patient’s hemodynamic stability, it was decided that a
nonoperative approach of the liver trauma should be
done. The patient was discharged after 9 days.

Table I: Traumatic Scores

Injury Severity ~ Revised Trauma Trauma Score-

Score Score (RTS) Injury Severity score
(1SS) (TRISS)

34 6,613 88,7%

34 7,108 92,1%

36 7,55 93,4%
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Discussion

Although the spleen and the liver are the most
commonly injured organs in blunt abdominal trauma, the
large use of the CT revealed that the liver and not the
spleen is the most frequently injured organ in the body
[12]. The current evidence indicates that the most
common liver injuries that can be managed
nonoperatively are degree | - lll and up to 60% of d IV -
VI degree [8].

For a safe application of the selective
nonoperative management in the liver trauma, the
following parameters have to be respected: (1)
hemodynamic stability or patients who become stable
after a moderate amount of fluid replacement, (2)
accurate CT characterization of the liver lesions and a
small amount of free intraperioneal fluid, (3) the absence
of other abdominal lesions requiring laparotomy, (4) < 4
units of transfused blood [13].

One of the major fears of trauma surgeons
dealing with nonoperative management is the possibility
to initially miss an injury. Miller et al. showed that the
frequency of associated abdominal injuries is of 5% in
liver trauma and of 1,7% in spleen trauma [14]. The
associated intestinal (11% vs. 0%, p =. 0004) and
pancreatic (7% vs. 0%, p =. 007) lesions were more
common in patients with liver compared to spleen trauma.
Liver trauma patients managed nonoperatively had in
2.3% of the cases an initially undiagnosed abdominal
injury. This study concludes that the rate of associated
missed injuries is low and should not influence the
nonoperative management of hepatic lesions [14].

Initially, it was thought that the patients with an
impaired mental status are not suitable candidates for
nonoperative management, but today, it has been proven
that the failure rate of nonoperative approach is not higher
in this subgroup of patients [15;16].

As the trauma surgeons became familiar with the
nonoperative therapy, the hepatic injuries of increased
gravity were approached nonoperatively. High degree
liver lesions, with a large amount of hemoperitoneum can
be managed nonoperatively if the patient is
hemodynamically stable [17]. However, these patients
should be closely followed by a trained nursing staff, able
to early recognize the peritoneal signs and ongoing
hemorrhage.

Although traditionally the patients with blunt solid
abdominal organs trauma were restricted to bed rest and
light physical activity, there is no data to support this
recommendation. The timing of mobilization of patients
with blunt solid organ injuries does not seem to contribute
to delayed hemorrhage requiring laparotomy [18].

The current medical literature shows that degree
1l or lower liver injuries in hemodinamically stable patients
should not repeat computed tomographic scan before
discharge, assuming the low rate of failure in these
patients [19;20]. In contrast, because the prevalence of



complications is higher for more severe injuries (degree
IV or V), follow-up CT may be necessary in this subset of
patients to identify potential complications that are
amenable to early interventions. The optimal time frame
for follow-up CT in patients with high-degree injuries
appears to be between 7 and 10 days from the original
injury [21].

The complications of liver lesions nonoperatively
treated are hemobilia (0.2 — 0.3%), delayed hemorrhage
(<3%), liver abscess and biloma (< 0.5%) and
extrahepatic bile duct injury [2]. These complications are
more frequent in high degree liver trauma, but fortunately,
most can be addressed by minimally invasive techniques
[13;22).

The process of hepatic repair after blunt trauma
follows a predictable pattern: hemoperitoneum usually
resolves within 1 week, subcapsular hematomas in 6 — 8
weeks and liver laceration in 3 weeks [21]. Hepatic
hematomas and bilomas may persist for years.
Parenchymal homogeneity is restored in 4 — 8 weeks [21].

By increasing the frequency of selective
nonoperative management use in abdominal trauma,
another important issue emerges: the education of the
residents in abdominal emergency surgery. The use of
modern imagistic tools decreased the nontherapeutic
laparotomy rate as a result of positive diagnostic
peritoneal lavages from 35% to 14%. However, as the
nonoperative experience grows, the resident’s opportunity
for operative experience decreases [1;23].

Lucas and Ledgerwood highlight the inherent
challenges of achieving psychomotor skills for the
hemostasis of solid organ injury in an era of nonoperative
therapy [24]. This study reviews all patients with liver
injury seen during 24 months in five consecutive decades
with a special attention to the number of surgeries

References

1. Velmahos GC, Toutouzas K, Radin 5.
R, et al. High success with
nonoperative management of blunt

Pachter HL, Feliciano DV. Complex
hepatic injuries. Surg Clin North Am
1996; 76:763-782

Journal of Medicine and Life Vol. 3, No. 3, July-September 2010

performed by a resident during training [24]. Initially
(1960s), all the injuries were explored, nowadays (2000s)
most injuries are observed. The number of patients was of
235 (1960s), 228 (1970s), 79 (1980s), 116 (1990s) and
64 (2000s). The highest number in the 1990s reflects the
diagnosis of minor, clinically insignificant, blunt injuries
after the CT became available. During training, a resident
performed an average of 12, 12, 24, 4 and 1.3
procedures for hemostasis. The authors conclude that the
residents will need to supplement their clinical experience
with solid organ hemostasis by practicing on appropriate
animal models and cadaver dissections [24].

Conclusions

Selective nonoperative management of blunt
hepatic lesions is the treatment modality of choice in
hemodinamically stable patients, irrespective of the
degree of injury. It is associated with a low overall
morbidity and mortality and the result does not increase
the length of stay, need for blood transfusions and
bleeding complications compared with operative
management. In polytrauma setting, the nonoperative
management of liver injuries can be challenging.
However, it can be quite satisfying to be able to
successfully manage patients with severe and multiple
traumatic injuries in nonoperative fashion. Modern
imagistic tools can accurately depict various patterns of
hepatic parenchymal injuries as well as associated bowel
or pancreatic injuries that require an emergency
laparotomy. Reduced incidence and decreased
therapeutic laparotomies for liver injury have created a
training vacuum for future trauma surgeons.

Chirurgie. Ed Universitara Carol
davila, Bucuresti, 2007; 977-1016
10. Beuran M, Negoi I, Paun S,

hepatic trauma: the liver is a sturdy
organ. Arch Surg 2003; 138:475-480
Debas H. Abdominal Trauma.
Gastrointestinal Surgery:
pathophysiology and managment.
Springer-Verlag New York, 2004;
Hammond JC, Canal DF, Broadie
TA. Nonoperative management of
adult blunt hepatic trauma in a
municipal trauma center. Am Surg
1992; 58:551-555

Croce MA, Fabian TC, Menke PG,
et al. Nonoperative management of
blunt hepatic trauma is the treatment
of choice for hemodynamically stable
patients. Results of a prospective
trial. Ann Surg 1995; 221:744-753

Demetriades D, Velmahos G.
Technology-driven triage of
abdominal trauma: the emerging era
of nonoperative management. Annu
Rev Med 2003; 54:1-15

Trauma 2008; 65:1264-1269
Beuran M.

de  Chirurgie. Ed.
Romane, Bucuresti, 2008;

Runcanu A, Venter D, lordache F.
Managementul selectiv nonoperator
al leziunilor viscerale
parenchimatoase in traumatismele
abdominale. Chirurgia . 2010.

. 11. Scollay JM, Beard D, Smith R,
PoIanF: oP, Le.on.S, Pineda J, et al. McKeown D, Garden OJ, Parks R.
Hepatic resecpqn in the management Eleven years of liver trauma: the
of complex injury to the liver. J Scottish experience. World J Surg

2005; 29:744-749
Traumatismele 12, Stawicki SP. Trends in nonoperative
abdominale. In:Popescu |, ed. Tratat management of traumatic injuries: a
Academiei synopsis. OPUS 12 Scientist 2007;

1:19-35

13. Carrillo EH, Wohiltmann C,

Beuran M, Turculet C, Morteanu S.
Elemente de
In:Bratucu E, ed.

Traumatologie.
Manual de

© 2010, Carol Davila University Foundation|

Richardson JD, Polk HC, Jr.
Evolution in the treatment of complex

295



14.

15.

16.

296

blunt liver injuries. Curr Probl Surg
2001; 38:1-60

Miller PR, Croce MA, Bee TK,
Malhotra AK, Fabian TC.
Associated injuries in blunt solid

organ trauma: implications for
missed injury in  nonoperative
management. J Trauma 2002
53:238-242

Shapiro MB, Nance ML, Schiller
HJ, Hoff WS, Kauder DR, Schwab
CW. Nonoperative management of
solid abdominal organ injuries from
blunt trauma: impact of neurologic
impairment. Am Surg 2001; 67:793-
796

Keller MS, Sartorelli KH, Vane DW.
Associated head injury should not
prevent nonoperative management
of spleen or liver injury in children. J
Trauma 1996; 41:471-475

17.

18.

19.

20.

Journal of Medicine and Life Vol. 3, No. 3, July-September 2010

Goan YG, Huang MS, Lin JM.
Nonoperative ~ management  for
extensive hepatic and splenic injuries
with significant hemoperitoneum in
adults. J Trauma 1998; 45:360-364
London JA, Parry L, Galante J,
Battistella F. Safety of early
mobilization of patients with blunt
solid organ injuries. Arch Surg 2008;
143:972-976

Ciraulo DL, Nikkanen HE, Palter M,
et al. Clinical analysis of the utility of
repeat computed tomographic scan
before discharge in blunt hepatic
injury. J Trauma 1996; 41:821-824
Cooper T, D'Amours S, Jalaludin
B, Truong M. Outcome of follow-up
CT in blunt hepatic injury managed
non-operatively. Injury Extra 2009;
40:143

© 2010, Carol Davila University Foundation|

21.

22,

23.

24,

Yoon W, Jeong YY, Kim JK, et al.
CT in  blunt liver trauma.
Radiographics 2005; 25:87-104
Carrillo EH, Spain DA, Wohltmann
CD, et al. Interventional techniques
are useful adjuncts in nonoperative
management of hepatic injuries. J
Trauma 1999; 46:619-622

Lukan JK, Carrillo EH, Franklin

GA, Spain DA, Miller FB,
Richardson JD. Impact of recent
trends of noninvasive trauma
evaluation and nonoperative

management in surgical resident
education. J Trauma 2001; 50:1015-
1019

Lucas CE, Ledgerwood AM. The
academic challenge of teaching
psychomotor skills for hemostasis of
solid organ injury. J Trauma 2009;
66:636-640



