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Inferior Vena Cava Compression Caused by
a Retroperitoneal Hematoma Following
an Abdominal Aortic Aneurysm Rupture

Akihiko lkeda, MD, PhD2

This report presents the case of a 43-year-old man with
inferior vena cava (IVC) compression caused by a retroperi-
toneal hematoma following an abdominal aortic aneurysm
(AAA) rupture. Preoperative computed tomography scans
revealed an infrarenal AAA with a retroperitoneal hema-
toma nearly occluding the IVC. After emergency aortic
grafting, IVC thrombosis, deep venous thrombosis (DVT),
and pulmonary thromboembolism (PTE) arose. Antico-
agulation therapy resolved these thrombotic complications.
Disappearance of the hematoma and IVC recanalization
were confirmed 3 months postoperatively. Although IVC
compression caused by a retroperitoneal hematoma is tem-
porary, careful attention should be paid to IVC thrombosis,
DVT, and PTE as possible complications.
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Introduction

Inferior vena cava (IVC) compression is a well-known
complication of malignancy.!) Although abdominal aortic
aneurysms (AAAs) can externally compress the IVC,23)
IVC compression caused by a retroperitoneal hematoma
following an AAA rupture has been rarely reported to
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date.>” Slow blood flow velocity resulting from IVC com-
pression causes IVC thrombosis, deep venous thrombosis
(DVT), and pulmonary thromboembolism (PTE).27) This
report presents a case of IVC compression caused by a
retroperitoneal hematoma following an AAA rupture.

Case Report

A 43-year-old man initially presented to another hospital
with a sudden onset of abdominal pain, a blood pressure
level of 70/40 mmHg, and a heart rate of 120 beats/min.
He was transferred to our hospital after his computed
tomography (CT) scan revealed a ruptured AAA. He had
a history of cleft lip and palate surgery, and no significant
family medical history was reported. On arrival at our
hospital, his abdomen was obviously distended; however,
no swelling of the lower extremities and engorgement of
the infrainguinal superficial veins were observed. There
were no physical findings specific to Marfan and Ehlers—
Danlos syndromes.® His CT scan revealed an infrarenal
AAA with a large retroperitoneal hematoma (Fig. 1). An
intimal flap was delineated in the AAA and bilateral com-
mon iliac arteries, indicating that the AAA rupture was
caused by acute aortic dissection (Figs. 1B and 1C). The
hematoma was located to the right of the AAA and nearly
occluded the IVC (Fig. 1D). The dissected celiac trunk and
superior mesentery artery were dilated and tortuous. Aor-
tic root dilatation was not detected on CT. Later, magnetic
resonance angiography revealed tortuosity of the vertebral
arteries. Although the cleft palate and arterial tortuosity
were discriminating features of Loeys—Dietz syndrome,
the patient refused to undergo genetic tests required to
diagnose connective tissue disorders.’?) The patient was
subsequently diagnosed with a ruptured AAA and thus
underwent emergency surgery.

A median laparotomy was performed with the patient
in the supine position. After heparinization, the proximal
neck of the AAA, bilateral common iliac arteries, and
inferior mesenteric artery were clamped. The posterior
wall of the aneurysm was confirmed to be dissected and
perforated on opening the AAA. An aortic grafting using
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Fig. 1 Preoperative computed tomography (CT).

(A-C) Horizontal CT scan views. (D) Coronary CT scan
view. The ruptured abdominal aortic aneurysm (AAA) is
of an infrarenal type with a maximum diameter of 40mm
and is accompanied by a large retroperitoneal hematoma.
An intimal flap can be seen in the AAA, which indicates
that acute aortic dissection caused the rupture of the AAA
(asterisks). The inferior vena cava is nearly occluded be-
cause of external compression caused by the hematoma
(arrows).

a bifurcated knitted Dacron graft (16 X8 mm; Gelsoft
Plus Bifurcate Graft; Vascutek Ltd., Renfrewshire, Scot-
land, UK) was performed without any complications. A
histopathological examination of the resected aneurysmal
wall showed cystic medial necrosis with elastin fiber frag-
mentation, which was consistent with connective tissue
disorders. After surgery, the patient’s hemodynamics and
respiratory condition were stable, and he was weaned
from the mechanical ventilator on postoperative day 4.
On postoperative day 12, the patient’s CT scan revealed
good patency of the implanted graft and no leakage from
the anastomoses. A mural thrombus was observed in the
IVC at the level of the right renal vein (Fig. 2A). The IVC
below the confluence of the bilateral renal veins appeared
occluded owing to the mural thrombus caused by IVC
compression of the retroperitoneal hematoma (Figs. 2A
and 2B). Venous vessels distal to the bilateral common
iliac veins were defined, and small venous thrombi were
detected in the bilateral soleus muscles (Fig. 2C). In ad-
dition, a thrombus was observed in the right distal pul-
monary artery (Fig. 2D). The patient did not exhibit any
symptoms related to IVC occlusion and PTE. Anticoagu-
lation therapy with heparin and warfarin was initiated.
After 1 week of treatment, the patient’s CT scan revealed
improvements of IVC thrombosis, DVT, and PTE. The
patient was discharged 1 month postoperatively with
continuous oral administration of warfarin. A CT scan
obtained 3 months postoperatively revealed that the retro-
peritoneal hematoma had disappeared, with good patency
of the IVC (Fig. 3). As IVC thrombosis, DVT, and PTE had
completely resolved, warfarin was discontinued.

Fig. 2 Follow-up computed tomography (CT) performed on post-
operative day 12.
(A) A mural thrombus is present in the inferior vena cava
(IVC) at the level of the right renal vein. The right renal vein
is patent with return to the IVC (an arrow). (B) The IVC
below the confluence of the bilateral renal veins appears
occluded owing to the mural thrombus caused by IVC
compression of the retroperitoneal hematoma. (C) Venous
vessels distal to the bilateral iliac veins are described.
Multiple venous thrombi are present in the bilateral soleus
muscles (arrowheads). (D) A small thrombus can be seen
in the right distal pulmonary artery (an asterisk).

Fig. 3 Follow-up computed tomography (CT) performed 3
months postoperatively.
The retroperitoneal hematoma disappeared, and the infe-
rior vena cava is widely patent (arrows).

Discussion

The etiology of IVC compression includes AAAs and
malignancies originating from the abdominal organs.3
IVC compression caused by a retroperitoneal hematoma
following an AAA rupture is rare.>”) Ruptured AAAs
are lethal vascular events that require prompt diagnosis
and treatment.!?) Treatments for ruptured AAAs include
open surgery and endovascular aneurysm repair (EVAR).
Although EVAR is less invasive than open surgery,011) we
considered open surgery more appropriate for patients
with aortic dissection, which was otherwise an unfavor-
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IVC Compression by Hematoma Following AAA Rupture

Table 1 Reported cases of inferior vena cava compression caused by a retroperitoneal hematoma following an abdominal aortic aneurysm

rupture
Author Year Age/ Clinical presentation Venous thrombosis Txfor Txfor vengus Outcome
sex AAA thrombosis
Snider et al.) 1974 57/M Preoperative bilateral [IVC occlusion Open Anticoagulation Survived
leg edema with thrombus, DVT surgery No leg edema
Gertner et al.% 1978 65/M Preoperative bilateral [IVC occlusion Open Caval clip Died of sepsis
leg edema with thrombus surgery
Robertson and 1988 66/M Preoperative bilateral [VC stenosis Open Anticoagulation Unknown
Macpherson®) leg edema without thrombus, DVT  surgery
Shukuzawa et al.”? 2017 65/M No leg edema DVT, PTE EVAR None Hypoxic encephalopathy

Sudden postoperative
cardiac arrest

AAA: abdominal aortic aneurysm; DVT: deep venous thrombosis; EVAR: endovascular aneurysm repair; IVC: inferior vena cava; PTE:

pulmonary thromboembolism

able disorder for EVAR.

Previous reports related to IVC compression caused
by a retroperitoneal hematoma following AAA ruptures
are summarized in Table 1.4+7) Typical symptoms of IVC
compression include leg edema, which is typically bilateral
and can range from simple premalleolar edema to mas-
sive edema involving the thigh and perineum.3-¢) External
compression slows the blood flow velocity in venous ves-
sels, thereby causing IVC thrombosis, DVT, and PTE.27)
In cases of IVC compression caused by a retroperitoneal
hematoma following an AAA rupture, venous thromboses
can arise, both above and below the site of IVC compres-
sion, resulting in IVC occlusion.*’) In this case, the patient
did not exhibit leg edema despite postoperative CT scans
showing IVC occlusion. There are two possible causes of
asymptomatic IVC occlusion. One involves the develop-
ment of paraspinal venous collaterals.?) The other is the
overestimation of IVC occlusion revealed by CT scans.
Due to use of the Valsalva maneuver during the CT scans,
the patient’s intracaval pressure was increased, and the
IVC cross-sectional area was decreased considerably, as
evidenced by the CT scans.!?

Several treatment options are available for IVC throm-
bosis, DVT, and PTE in patients with IVC compression
caused by a retroperitoneal hematoma following an AAA
rupture. Caval clip usage, IVC ligation, and retroperito-
neal hematoma removal with aortic grafting pose a risk of
increased bleeding owing to extensive dissection in the ret-
roperitoneal space.?) IVC filter placement avoids the risk
of extra blood loss and can be concomitantly performed
with EVAR.13) However, it poses risks of IVC penetra-
tion, filter migration, filter fracture, and thrombotic IVC
occlusion.' Anticoagulation using heparin and warfarin
is essential. Successful aortic grafting with anticoagula-
tion therapy was reported previously in a patient with a
ruptured AAA with IVC thrombosis.#) In the present case,

we decided to perform anticoagulation therapy once IVC
thrombosis, DVT, and PTE were diagnosed. The mural
thrombus, which was not floating, was present in the IVC
at the level of the renal veins. Although the minor PTE was
complicated, the patient’s condition remained stable. If
the PTE deteriorated despite performing anticoagulation
therapy, IVC filter placement was considered.? IVC filter
placement with aortic grafting for the ruptured AAA was
debatable because the patient’s preoperative CT scans did
not reveal venous thrombosis.

Conclusion

This report presents a case of IVC compression caused
by a retroperitoneal hematoma following an AAA rup-
ture. IVC thrombosis, DVT in the soleus muscles, and a
minor PTE that arose after emergent aortic grafting were
resolved using anticoagulation therapy. Finally, the retro-
peritoneal hematoma and all venous thrombi disappeared,
which resulted in good patency of the IVC. The large
retroperitoneal hematoma observed following a ruptured
AAA decreased gradually; however, it could cause TVC
compression associated with IVC thrombosis, DVT, and
PTE. A perioperative evaluation of the venous system is
crucial for selecting the appropriate treatment for IVC
thrombosis, DVT, and PTE accompanied by IVC compres-
sion caused by a retroperitoneal hematoma following an
AAA rupture. Anticoagulation therapy becomes essential
in such cases, and the method of IVC filter placement
should be cautiously decided.
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