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Adrenal gland trauma is uncommon and is diagnosed at an increasing frequency using CT scans.
However, owing to the rarity of this injury and its diverse clinical presentations and prognoses, there
is no consensus on its management. In this case report, a 73-year-old male patient experienced re-
current bleeding in the right adrenal gland due to an in-car traffic accident, which was treated with
repeated transcatheter arterial embolization.
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INTRODUCTION

Traumatic adrenal injury is relatively rare because of the small size and location of the ad-
renal glands, which are located deep within the retroperitoneum and surrounded by other
soft tissue organs. Trauma to the adrenal gland is reported in 0.15%-4% of blunt abdominal
trauma (1, 2).

Acute hemorrhage due to adrenal trauma may cause unexpected blood loss, resulting in
shock and mortality (3). Previous studies have reported diverse clinical presentations and
prognoses of adrenal gland hemorrhages; however, there are no clear guidelines for its man-

agement. Furthermore, there have been no case reports of repeated embolization for recur-
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rent adrenal bleeding after blunt trauma.

This case report describes a patient who underwent two sessions of transcatheter arterial
embolization (TAE) to treat recurrent bleeding in the adrenal gland following an in-car traffic
accident.

CASE REPORT

A 73-year-old male presented to the emergency department after an in-car traffic accident.
Abdominal CT performed at another hospital revealed a hematoma, contrast extravasation
in the posterior aspect of the right lobe of the liver, laceration, and contrast extravasation in
the right kidney (Fig. 1A). Chest CT findings indicated multiple injuries, including a left cla-
vicular fracture, multiple rib fractures, and lung contusion. The patient was then transferred
to our hospital for further management. Initial laboratory examination revealed a low hemo-
globin (Hb) level of 7.9 g/dL. The patient was conscious and had borderline stable vital signs,
with a blood pressure of 90/60 mmHg and a heart rate of 84 beats per minute. TAE is the pre-
ferred treatment option for patients with hepatic and renal bleeding.

Access was achieved via a right common femoral artery puncture under ultrasonographic
guidance, and a 6-Fr vascular sheath was inserted. Hepatic arteriography was performed us-
ing a 5-Fr RH catheter (Cook Medical, Bloomington, IN, USA), and multiple contrast blushes
were observed in the right hepatic artery, suggestive of a hepatic contusion (Fig. 1B). Emboli-
zation was performed using 710-1000 um gelatin sponge particles (GSP) (Cali-Gel®; Alicon
Pharm Sci & Tec Co. Ltd., Hangzhou, China) via microcatheter (Progreat 2.0 Fr; Terumo, To-
kyo, Japan) for segment 6 of the hepatic artery. No abnormal findings were observed on se-
lective right renal arteriography. Contrast-enhanced extravasation was observed in a branch
of the right renal capsular artery originating from the renal artery that supplies the adrenal
glands (Fig. 1B). Embolization was performed using a 710-1000 pm GSP via a microcatheter
(Progreat 2.0 Fr; Terumo) for the branch of the right renal capsular artery. A follow-up right
renal arteriography revealed no extravasation.

After the initial TAE and transfusion of nine packs of red blood cells and five packs of fresh
frozen plasma, the Hb levels remained stable. However, on the 14th day, the patient showed
a reduction in Hb levels from 11 g/dL to 9.1 g/dL. Follow-up abdominal CT revealed a viable
right adrenal gland parenchyma with a persistent hematoma and multiple well-defined con-
trast pools inside the hematoma, indicating multiple pseudoaneurysms and recurrent active
bleeding (Fig. 1C). Therefore, a secondary TAE was performed.

Access was obtained through a right common femoral artery puncture under ultrasono-
graphic guidance and a 6-Fr vascular sheath was inserted. Selective arteriography of the right
renal artery was performed using an RH catheter. No abnormalities were observed in the
embolized right renal capsular artery. However, multifocal pseudoaneurysms and contrast
extravasation were detected in the right inferior adrenal arteries originating from the renal
artery (Fig. 1D). Therefore, selection was made through the common trunk of the right infe-
rior adrenal artery using a microcatheter (Progreat 2.0 Fr; Terumo), and embolization was
performed using 500-710 pm polyvinyl alcohol (PVA) particles (Contour; Boston Scientific,
CA, USA). A follow-up right renal arteriography revealed no abnormalities.
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Fig. 1. Recurrent post-traumatic adrenal bleeding in a 73-year-old male patient treated with TAE.

A. Contrast-enhanced CT image shows a hematoma and contrast extravasation (arrow) in the posterior as-
pect of the right lobe of the liver.

B. During initial TAE. Celiac arteriography shows multiple contrast blushes in the right hepatic artery, sug-
gesting a hepatic contusion (left). Super selective angiography image shows contrast extravasation (white ar-
row) in the right renal capsular artery (blank arrows) originating from the renal artery (right). Contrast extrav-
asation was no longer visible after embolization with the gelatin sponge particles (not shown).

C. An abdominal CT taken on the 14th day reveals an existing hematoma and contrast pooling (arrow), sug-
gesting a pseudoaneurysm (portal phase).

D. During secondary TAE, multifocal pseudoaneurysms (arrows) are newly detected in the right inferior ad-
renal arteries originating from the renal artery (left). Embolization was performed using polyvinyl alcohol
particles. Post-embolization angiography reveals complete occlusion of the pseudoaneurysm (right).

E. On follow-up abdominal CT after the second procedure, the right adrenal hematoma is still visible, and a
newly developed pseudoaneurysm is observed (arrow). However, no additional procedures were per-
formed because of stable laboratory findings and vital signs.

TAE = transcatheter arterial embolization

On follow-up abdominal CT performed on the fourth day after the second embolization,
the right adrenal hematoma remained visible, and a newly developed, small, well-defined,
multilobulated contrast pooling was observed, which was suspected to be a pseudoaneurysm
(Fig. 1E). However, as there was no decrease in Hb levels on laboratory testing, and vital signs
were stable, the patient was discharged without additional procedures.

This retrospective study was approved by the institutional review board of Wonkwang Uni-
versity Hospital (IRB No. 2023-03-021).
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DISCUSSION

Adrenal gland injuries are rare and modern medical advancements have led to an increase
in the number of cases diagnosed (3). The incidence of adrenal gland injury after blunt trau-
ma has steadily increased over the years, with reported rates ranging from 0.04%-0.24% in
studies conducted in the 1990s to 0.44%-2.4% in more recent studies. This could be attribut-
ed to the widespread use of whole-body CT in patients with traumatic injuries and improve-
ments in the resolution of CT scanners (3, 4).

CT can reveal several findings associated with adrenal gland trauma, including the most
common adrenal hematomas, irregular hemorrhages that can obliterate the glands, uniform
adrenal gland swelling with increased attenuation, periadrenal hemorrhages or stranding, ret-
roperitoneal hemorrhages, chronic adrenal pseudocysts, and rarely, active extravasation (2).

Three theories have been proposed to potentially explain the mechanisms of traumatic ad-
renal injury (6). The first theory is that adrenal injury is a result of inferior vena cava com-
pression during an abdominal impact, causing an acute increase in intra-adrenal venous
pressure, which may explain why the right adrenal gland is more commonly affected. The
incidence of adrenal gland injury is higher on the right side than on the left or both sides. In
a previous study, blunt adrenal gland injuries occurred on the right side in 72.8% of cases, on
the left side in 19.9%, and bilaterally in 7.3% (5). The second theory on the mechanisms of
adrenal injury is the crushing of the adrenal glands between the spine and surrounding solid
organs. The third theory suggests that deceleration forces may shear the sinusoidal network
of the small arterioles of the adrenal glands, resulting in shearing injury (6).

Active adrenal bleeding is uncommon, ranging from 1%-6% (2). Trauma to the adrenal
glands is frequently associated with other injuries, particularly those involving the liver or
ribs. Previous reports have suggested that adrenal gland trauma is associated with an in-
creased injury severity score or mortality; however, more recent studies have suggested that
adrenal bleeding is not associated with increased morbidity or an elevated mortality rate (5).

There are no clear guidelines for the management of adrenal gland injury. Treatment plan-
ning is based on the severity of associated injuries rather than on the degree of adrenal gland
injury. Conservative treatment is usually the first-line approach, and surgical or interventional
treatment is considered in cases of arterial bleeding with hemodynamic instability (7, 8). In-
terventional treatment is a more appropriate option, especially in cases with a significant risk
of complications associated with general anesthesia or when surgical access is challenging.

TAE has been increasingly reported in recent years as a noninvasive and effective treat-
ment option for adrenal gland trauma (7). TAE for adrenal injuries is challenging due to the
rich vascularity of the adrenal glands and variations in the origin of their blood supply. The
glands are supplied by three arteries: the superior, middle, and inferior adrenal arteries,
which can arise from different arteries such as the inferior phrenic artery, aorta, and renal
artery. The adrenal parenchyma is small and has good internal vascular communication;
therefore, embolization of a single artery is unlikely to result in infarction of the entire gland
(1). To date, there have been no reports of adrenal infarction or insufficiency following TAE
for adrenal gland trauma.

Currently, there is no published research on the recurrence rate of adrenal bleeding and
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there are no case reports on the recurrence in English literatures. Although rebleeding can-
not be ruled out because of the rich vascular network of the three adrenal arteries, a full rou-
tine evaluation of all arteries during TAE is considered unnecessary and time-consuming if
the patient is hemodynamically stable.

In this case report, the patient experienced recurrent bleeding of the adrenal artery from a
traumatic adrenal injury, even after undergoing embolization using a GSP approximately two
weeks prior. There are two possible causes of rebleeding. First, rich collateral blood supply to
the adrenal glands may have contributed to this finding. In upper gastrointestinal bleeding,
TAE is associated with a higher risk of rebleeding owing to the rich collateral blood supply
(9). Second, the choice of embolic agent may have been a contributing factor. The first embo-
lization used GSP, which has a temporary angio-occlusive effect typically lasting 3-6 weeks,
and may have contributed to rebleeding (4). However, since bleeding was confirmed in dif-
ferent branches on the first and second angiographies, and rebleeding was observed on CT
after the second TAE using PVA, the second possibility is considered less likely.

To conclude, this report presents a case of rebleeding in the right adrenal gland after two
sessions of TAE for bleeding caused by an in-car traffic accident. Although post-traumatic
adrenal gland bleeding is rare, TAE is the preferred treatment method; however, rebleeding
may occur thereafter. Therefore, in patients who undergo TAE for post-traumatic adrenal
gland bleeding, follow-up with enhanced CT or angiography is necessary if there are signs of
persistent bleeding, such as decreased Hb and unstable vital signs.
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