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Case Report
Two cases of post-traumatic inferior vena cava thrombosis

Sakura Minami,"%(» Naoya Suzuki,' Hiromu Okano,'( Sena Mishima," Kosuke Shimada, '
Sayo Umeda,'? Takahiro Michishita,’? Sho Hayakawa,' Tsuyoshi Otsuka, "
Hiroshi Miyazaki," and Ryosuke Furuya'+?

"Department of Critical Care and Emergency Medicine, National Hospital Organization Yokohama Medical Center,
Yokohama, Japan, and ?Department of Emergency Medicine, Yokohama City University School of Medicine,
Yokohama, Japan

Background: Inferior vena cava thrombosis is a rare blunt abdominal trauma complication often associated with severe liver injury.
We present two cases of inferior vena cava thrombosis due to mild liver injuries.

Case Presentation: Case 1 was a 25-year-old woman taking oral contraceptives for dysmenorrhea who was injured in a motorcy-
cle accident. Contrast-enhanced computed tomography revealed hepatic contusion of the sixth segment. At 1 week after the acci-
dent, inferior vena cava thrombosis was detected. Case 2 was a 58-year-old man injured in a motorcycle accident. Contrast-enhanced
computed tomography showed traumatic subarachnoid hemorrhage, right hemothorax, and liver injury with hepatic contusion of the
sixth segment. At 1 week after the accident, inferior vena cava thrombosis was observed.

Conclusion: Inferior vena cava thrombosis can occur following liver injury, regardless of damage severity. When there are thrombo-

genic factors and damage near the inferior vena cava, follow-up examinations should be carried out.
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INTRODUCTION

NFERIOR VENA CAVA (IVC) thrombosis is a rare com-

plication of blunt abdominal trauma. Abdominal trauma
is associated with severe liver injuries, classified as grade 3
or higher by the American Association for the Surgery of
Trauma (AAST)' (Fig. S1). Although the mechanism of
IVC thrombus formation has been previously discussed,” ™
it has not been completely elucidated. We present two cases
of patients with mild liver injury that resulted in IVC throm-
bosis and discuss published findings concerning the reported
causes of thrombotic complications.

CASE REPORT

ASE 1 WAS a 25-year-old woman receiving oral con-
traceptives for treating dysmenorrhea. The patient was
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injured in a motorcycle accident and was admitted to our
hospital because of abdominal pain. Her vital signs were as
follows: Glasgow Coma Scale score, 15; arterial blood pres-
sure, 106/82 mmHg; heart rate, 88 b.p.m.; and oxygen satu-
ration, 97%. The initial blood test results were as follows:
hemoglobin level, 16.7 g/dL; platelet count, 221,000/mm>;
prothrombin time, 11.7 s; activated partial thromboplastin
time (APTT), 21.4 s; aspartate transaminase level, 398 U/
L; and alanine transaminase level, 349 IU/L. The contrast-
enhanced computed tomography (CT) findings revealed
hepatic contusion of the sixth segment based on Couinaud’s
classification, and classified as grade 1 according to the
AAST classification." No other traumas were detected. The
patient was treated conservatively and started walking the
day after the injury to prevent thrombosis. Anticoagulants
were not provided because of concerns regarding bleeding
complications after trauma. During hospitalization, the
patient was followed-up with coagulation tests, which
showed an upward trend. The contrast-enhanced CT find-
ings at 1 week after the injury revealed thrombus formation
with a maximum diameter of 0.6 cm and a length of 0.2 cm
(Fig. 1). During this time, the blood coagulation factor was
on the rise. Unfractionated heparin treatment was initiated,
and APTT was controlled at 50-60 s. At 2 weeks after the
accident, the contrast-enhanced CT findings showed that the
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Fig. 1. Imaging findings of a 25-year-old woman taking oral contraceptives for dysmenorrhea who was injured in a motorcycle acci-
dent. A, On day 1 of injury, the contrast-enhanced computed tomography findings showed hepatic contusion of the sixth segment (ar-
row). B, C, At 1 week after injury, contrast-enhanced computed tomography showed thrombus formation in the inferior vena cava

(arrows). The thrombus had a maximum diameter of 0.6 cm.

thrombus had shrunk, and the patient was discharged after
replacing the anticoagulant with oral medication.

Case 2 was a 58-year-old man who was injured when he
was hit from behind by a motorcycle. His vital signs were as
follows: Glasgow Coma Scale score, 14; arterial blood pres-
sure, 118/99 mmHg; heart rate, 88 b.p.m.; and oxygen satu-
ration, 94%. The initial blood test results were as follows:
hemoglobin level, 15.4 g/dL; platelet count, 218,000/mm>;
prothrombin time, 11.5 s; APTT, 24.3 s; aspartate transami-
nase level, 526 IU/L; and alanine transaminase level,
545 TU/L. The contrast-enhanced CT findings revealed hep-
atic contusion of the sixth segment based on Couinaud’s
classification, and classified as grade 1 according to the
AAST classification. The patient also presented traumatic
subarachnoid hemorrhage, facial bone fracture, right
hemothorax, and multiple rib fractures. We treated the liver
injury conservatively and followed up with contrast-
enhanced CT at 1 week after the accident. The findings
showed a false aneurysm of the hepatic artery at the liver
injury site and a thrombus (maximum diameter, 1.5 cm;
length, 6.5 cm) in the IVC (Fig. 2). As in Case 1, the patient
started walking early, but was not treated with anticoagu-
lants. The hepatic false aneurysm was treated with arterial
embolization after implanting an IVC filter. At 1 week after
unfractionated heparin treatment, the contrast-enhanced CT

findings showed that the thrombus had shrunk. The patient
was discharged after replacing the anticoagulant with oral
medication.

DISCUSSION

NFERIOR VENA CAVA thrombosis is a severe liver

injury complication and has been widely reported. We
encountered two cases of IVC thrombosis due to mild liver
injury. There are 22 previous reports of IVC thrombosis
associated with blunt abdominal trauma. Ten cases” ' (10/
22, 45.4%) were associated with liver injury (Table 1). To
our knowledge, all reported liver injuries were considered as
severe cases (grade 3 or higher) based on the AAST classifi-
cation." Both of our cases developed IVC thrombosis,
despite having mild liver injuries (AAST grade 1). After
reviewing published reports, we did not find any similar
cases.

The four primary causes of IVC thrombosis due to blunt
abdominal trauma, as discussed in a previous work,’ are as
follows: hepatic vein thrombosis extending into the IVC,
endothelial injury of the caval wall, caval flow stasis caused
by compression with a pericaval or retroperitoneal hema-
toma, and hypercoagulable and hypofibrinolytic states after
major trauma. In cases of severe liver injury, there is a
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Fig. 2. Imaging findings of a 58-year-old man injured in a motorcycle collision. A, On day 1 of injury, the contrast-enhanced computed
tomography findings showed hepatic contusion of the sixth segment (arrow). B, C, At 1 week after injury, the contrast-enhanced com-
puted tomography findings showed the appearance of a hepatic false aneurysm at the site of liver injury and a thrombus (maximum

diameter, 1.5 cm; length 6.5 cm) in the inferior vena cava (arrows).

complication of hepatic vein laceration and hepatic vein
thrombosis extending into the IVC.? In addition, in cases of
blunt abdominal trauma with severe liver injury, damage to
the pericaval or retroperitoneal areas can cause hematoma
and congestion of caval flow, which can lead to IVC throm-
bosis.* These would be the factors that could cause severe
liver injury and further result in [IVC thrombosis. Regarding
endothelial injury of the caval wall, it is thought to be attrib-
uted to partial or total detachment of the vein segment
caused by shearing forces and inflammatory endothelial pro-
liferation in the caval wall during the healing process.” The
liver, which is a massive and fixed parenchymal organ, is
susceptible to shearing forces.” In these two cases, IVC
thrombosis occurred on the anterior surface of the L4 and
L5 vertebrae. As the IVC was in contact with the vertebrae,
it would be expected that the IVC might have been damaged
by shearing force. Therefore, if there was liver injury, even
if it was mild, IVC injury would be still possible due to
shearing force that might have occurred.

We also consider that the two cases reported here were at
risk for venous thrombosis. The risk of venous thrombosis
in oral contraceptive users is approximately three times that

of nonusers.'> Therefore, oral contraception could have
caused a hypercoagulable reaction due to trauma, resulting
in thrombosis in Case 1. Following trauma, fibrinolysis and
hypercoagulability associated with tissue damage and
hypoperfusion can lead to hypercoagulable states.'> Some
predisposing factors to venous thrombosis after trauma are
leg fracture or head injury with an Abbreviated Injury Scale
score of 3 or higher, ventilatory management for more than
3 days, major surgery, age greater than 40 years, and
venous injury.'* Because of the threat of severe blood loss,
anticoagulant use following injuries remains controversial.
Patient 2 sustained a head injury with an Abbreviated Injury
Scale score of 3 or higher and was aged more than 40 years;
therefore, he had a high risk of developing thrombosis.
However, we did not use anticoagulants.

In our cases, the external force at the time of injury was
minor and the endothelial injury of the caval wall might not
have been serious. However, the combination of thrombo-
genic factors, such as oral contraceptive and head trauma,
could have caused the thrombus.

Our observations suggested that IVC thrombosis due to
blunt abdominal trauma should be considered in patients

© 2021 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of

Japanese Association for Acute Medicine



4 of 5 S. Minami et al.

Acute Medicine & Surgery 2021;8:691

Table 1. Summary of published reports of inferior vena cava (IVC) thrombosis complicated by traumatic liver injury

First author,  Age Damage AAST Other injury Delay Cause of IVC Treatment
year (years)/sex morphology OIS (days) thrombosis
Campbell,® 21/M Hepatic v = 19 Endothelial injury,  Anticoagulation
1981 laceration partial disruption
of IVC
Kimoto,? 35/M Hematoma IV Traumatic 35 Endothelial injury ~ Thrombectomy
1998 subarachnoid
hemorrhage
Fuijii,® 2002 40/F Hematoma ¥V = 30 Hepatic vein Thrombectomy,
thrombosis anticoagulation,
antiplatelet therapy
Mouaffak,” 19/M Parenchymal Unclear Renal contusion 3 - Anticoagulation
2004
Nagata,® 9/F Hematoma  III — 24 Endothelial injury  Anticoagulation
2007
Hamamoto,®>  32/M Hepatic A4 = 31 Hepatic vein Thrombectomy,
2013 laceration thrombosis anticoagulation
Kim,® 2014 26/M Hematoma v - 15 Endothelial injury,  IVC filter,
partial disruption  anticoagulation
of IVC
Salloum,'® 33/M Hepatic A4 - Admission — Thrombectomy, liver
2016 laceration lobectomy
Chakroun,* 18/M Parenchymal ¥V — Admission Endothelial injury ~ Anticoagulation
2017
Kano,"' 2017 21/M Parenchymal ¥ Lung contusion, 4 Endothelial injury  Anticoagulation
renal
infarction
Our case 25/F Parenchymal I = 7 Endothelial injury  Anticoagulation
Our case 58/M Parenchymal I Brain injury, 7 Endothelial injury  IVC filter,
lung injury anticoagulation

Abbreviations: AAST, American Association for the Surgery of Trauma; F, female; M, male; OIS, Organ Injury Score; —, not reported.

with mild liver injury in the periphery of the IVC and with
predisposing factors for thrombus formation. In traumatic
injury cases that meet the aforementioned criteria, CT exam-
ination for IVC thrombosis should be carried out. Moreover,
the elevated blood coagulation factors should be examined
up to several days or weeks after injury.

CONCLUSION

O OUR KNOWLEDGE, these are the first two reported

cases of IVC thrombosis due to mild hepatic damage.
Inferior vena cava thrombosis is a rare complication of liver
injury. Although it has been reported in cases of severe liver
injury, it can also occur in mild cases. We highlight the need
to evaluate the risk factors for IVC thrombosis and under-
take regular CT follow-up examinations.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the
online version of this article at the publisher’s web-site:

Fig. S1. American Association for the Surgery of Trauma
(AAST) liver injury scale.
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