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Abstract
Isolated left adrenal gland injuries following blunt abdominal trauma are extremely rare, accounting for only
1.5-4% of all adrenal trauma cases. Most traumatic injuries are right-sided and associated with other
concurrent organ injuries. While acute, unilateral adrenal injuries can be asymptomatic, it is important to
recognise the potentially life-threatening complications from haemorrhage and/or adrenal insufficiency.
Due to its rarity, there are currently no established guidelines for management, monitoring, or follow-up of
adrenal gland trauma. We present a case report of a rare, isolated, post-traumatic left adrenal gland
haemorrhage. A 39-year-old man presented with mild abdominal pain following a mountain bike accident.
Initial assessment revealed tenderness in the left upper quadrant with normal vital signs and biochemistry,
but computer tomography (CT) imaging demonstrated an enlarged left adrenal gland with regional fat
stranding and free fluid consistent with an acute adrenal haematoma. He was admitted to the ward for
observation and discharged on day three of admission. At a six-week follow-up, he reported a complete
resolution in symptoms. Follow-up CT of the adrenals at five months post-injury demonstrated complete
resolution of the isolated adrenal haematoma. Post-traumatic isolated left adrenal gland injuries are rare in
the reported literature, and this case highlights the lack of current guidelines for management and
monitoring in cases of isolated adrenal haemorrhage. The current consensus appears to be appropriate with
conservative management and follow-up with serial abdominal CT until the resolution of haemorrhage
and/or symptoms.
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Introduction
Isolated trauma to the adrenal gland is a rare and underreported injury, with an incidence of between 1.5%
and 4% of all adrenal trauma cases [1-4]. Due to its unique anatomy and the mechanism required to result in
an isolated injury, adrenal injury is typically unilateral and right-sided [2,5-8]. Adrenal gland injury is rare
due to its small size, deep retroperitoneal position, and presence of fatty tissue surrounding it; however, the
adrenal glands are vulnerable to bleeding due to their extensive network of collateral circulation [9].

In the setting of trauma, adrenal injury can point to other concomitant injuries and is associated with
increased morbidity and mortality. Because unilateral adrenal injury is typically a benign condition,
management is generally conservative with analgesia and observation, whereas surgery is usually indicated
for associated injury to other internal organs, including the spleen, kidneys, bowel, liver, or ribs. Although
mostly self-limiting, acute adrenal injury can be life-threatening if it represents a significant cause of
bleeding or hypotension, or results in bilateral injury which increases the risk of adrenal insufficiency or
adrenal crisis.

Contrast-enhanced computed tomography (CT) of the abdomen remains the gold standard in distinguishing
adrenal haematomas from incidental adenomas in the setting of trauma [6,9,10]. It is important for the
clinician to be aware that acute adrenal haemorrhage could be secondary to a traumatic insult, or from a pre-
existing adrenal lesion. However, given its rarity, there is a lack of established guidelines for monitoring and
follow-up of isolated adrenal trauma in the literature. We present this case to raise awareness of this
uncommon injury and the risks of associated lethal adrenal crises, as well as present a recommendation for
conservative management, observation, and follow-up of patients at six weeks and three months post-
injury.

Case Presentation
We present the case of a 39-year-old male who presented to the emergency department with left upper
quadrant pain following an injury to the abdomen from a medium-speed mountain bike accident. The
mechanism of injury was a fall coming off a jump, where he landed on the handlebars of his bike. He had no
concurrent medical or previous surgical history and was not on any anticoagulants. Initial assessment
revealed minimal left upper quadrant abdominal pain and normal vital signs on presentation without
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evidence of hypotension (blood pressure of 136/93 mmHg) or tachycardia (heart rate of 78 beats per minute,
regular in rhythm). Urinalysis was negative for haematuria. CT imaging of the abdomen revealed a 32 × 20
mm enlarged left adrenal gland with regional periadrenal fat stranding and free fluid consistent with an
isolated left-sided adrenal haemorrhage (Figure 1).

FIGURE 1: Computed tomography of the abdomen and pelvis
demonstrating enlargement of the left adrenal gland with associated
regional fat stranding and trace regional free fluid, in keeping with a
traumatic adrenal gland haematoma, measuring 32 × 20 mm (A) on axial
view and (B) on coronal view (see arrows).

No other injuries were identified on CT. Haemoglobin on presentation was 163 g/L. He was admitted to the
ward under the General Surgery team for observation and remained haemodynamically stable throughout
hospital admission. Haemoglobin, renal function, and biochemical markers remained within normal limits.
He was discharged on day three of admission. At six weeks follow-up, he reported feeling very well with no
abdominal pain, was passing normal bowel motions, and no further concerns were raised. Follow-up CT
adrenals at five months post-injury demonstrated complete resolution of the isolated adrenal haematoma
(Figure 2).

FIGURE 2: Computed tomography adrenals demonstrating complete
resolution of the left adrenal haematoma on (A) axial view and (B)
coronal view at five months follow-up.

Discussion
The adrenals are small retroperitoneal glands directly below the diaphragm and are attached to the crura of
the diaphragm by the renal fascia. The left adrenal is crescent in shape and surrounded by the stomach and
spleen. The right adrenal gland is more likely to be injured given its anatomical position close to the spinal
column and drainage through the right adrenal vein through the inferior vena cava, whereas the left adrenal
vein joins the left renal vein. As a result, the right adrenal vein is more susceptible to contusions and
oedema, and therefore the right adrenal gland is more likely to undergo acute injury. This appears to be
consistent with many reports in the international literature [7] and is similar in incidence to a large
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retrospective analysis performed recently by an Australian trauma institute [8].

Case reports of adrenal injuries are not new but are important to acknowledge given their association with
injuries to surrounding structures and risks of haemodynamic instability. At the time of this report, there has
been only one other case report published of an isolated left adrenal gland injury from blunt trauma [11],
with one case published in 2020 describing an isolated injury to the left adrenal gland sustained from a
penetrating gunshot wound [12]. The most recent review of the literature with regards to an isolated
unilateral adrenal injury is a paper by Lehrberg and Kharbutli that also recommends follow-up with serial
abdominal CTs until resolution of both symptoms and on radiological imaging [1].

Isolated adrenal gland injuries with no other organ involvement are usually self-limiting, without the need
for major operative intervention. The most common symptom is abdominal pain, and it does not produce
any specific symptoms or derangement in biochemical markers. In most cases, unilateral adrenal
haemorrhage may be asymptomatic, but bilateral adrenal haemorrhage can cause a primary adrenal
insufficiency, which is a potentially life-threatening disorder [13]. Clinicians must also consider the
possibility of an underlying pre-existing adrenal neoplasm as a cause of haemorrhage [14].

CT imaging is the gold standard for detecting adrenal gland injury as in all trauma cases. Common findings
include hyperdensity of the gland indicative of a haematoma, periadrenal fat standing, oval or round lesions,
and ipsilateral diaphragmatic crural thickening [8]. A 50-90 Houndsfield Unit (HU) hyperdense adrenal
lesion associated with periadrenal fat stranding should be considered an adrenal haemorrhage in
unenhanced CT images, especially if there is a history of trauma [15]. Unfortunately, no HU was reported in
our case. Magnetic resonance imaging (MRI) remains the most sensitive and specific method for diagnosing
adrenal haemorrhage but is not indicated in the acute trauma setting.

Surgery (exploratory laparotomy, adrenalectomy) and interventional radiologic procedures (embolisation)
may be indicated in haemodynamically unstable trauma patients. For patients with accompanying visceral
haemorrhage, angiography has been postulated as an alternative treatment option to laparotomy [16];
however, surgery is still indicated in cases of uncontrolled bleeding. Most adrenal gland injuries are treated
conservatively [14,17]. In the literature, current guidelines suggest that management of adrenal injuries
depends on the extent of the injury, the status of the contralateral adrenal gland, haemodynamics of the
patient, and presence (or absence) or associated injuries [1,16]. Conservative management is increasingly
recommended for blunt adrenal gland trauma and has yielded good prognoses for most patients. Resolution
in uncomplicated, acute adrenal haematomas has been suggested in two to four weeks [1,17].

Conclusions
There is no consensus or established guidelines for monitoring and follow-up of isolated adrenal
haemorrhage. There is a need for dedicated classification and/or grading of adrenal injuries to guide the
clinician in terms of management and prognosis. Current recommendations include follow-up with serial
abdominal CTs until the resolution of haemorrhage and symptoms, and a high degree of suspicion for
adrenal insufficiency in cases of unexplained hypotension in unilateral or bilateral adrenal gland injury.
Some studies have also suggested MRI as an alternative imaging method for evaluating adrenal
haemorrhage, as bleeding can be seen in different signals in the acute, subacute, and chronic stages. In our
case, we recommend for uncomplicated acute isolated adrenal injuries in haemodynamically stable patients,
appropriate management includes admission for analgesia and observation, with follow-up at four to six
weeks in the outpatient setting, and consideration of repeat abdominal CT imaging to assess progress at that
time.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Lehrberg A, Kharbutli B: Isolated unilateral adrenal gland hemorrhage following motor vehicle collision: a

case report and review of the literature. J Med Case Rep. 2017, 11:358. 10.1186/s13256-017-1506-x
2. Sinelnikov AO, Abujudeh HH, Chan D, Novelline RA: CT manifestations of adrenal trauma: experience with

73 cases. Emerg Radiol. 2007, 13:313-8. 10.1007/s10140-006-0563-z
3. Raup VT, Eswara JR, Vetter JM, Brandes SB: Epidemiology of traumatic adrenal injuries requiring surgery .

Urology. 2016, 94:227-31. 10.1016/j.urology.2016.03.022
4. Abdullah KG, Stitzlein RN, Tallman TA: Isolated adrenal hematoma presenting as acute right upper

2022 Izwan et al. Cureus 14(7): e27131. DOI 10.7759/cureus.27131 3 of 4

https://dx.doi.org/10.1186/s13256-017-1506-x
https://dx.doi.org/10.1186/s13256-017-1506-x
https://dx.doi.org/10.1007/s10140-006-0563-z
https://dx.doi.org/10.1007/s10140-006-0563-z
https://dx.doi.org/10.1016/j.urology.2016.03.022
https://dx.doi.org/10.1016/j.urology.2016.03.022
https://dx.doi.org/10.1016/j.jemermed.2009.11.022


quadrant pain. J Emerg Med. 2012, 43:e215-7. 10.1016/j.jemermed.2009.11.022
5. Huang YC, Lee WJ, Lin HJ, Yang PJ: Isolated post-traumatic adrenal hematoma: detection by bedside

ultrasound in the Emergency Department. J Emerg Med. 2012, 42:e17-8. 10.1016/j.jemermed.2009.08.052
6. Rana AI, Kenney PJ, Lockhart ME, McGwin G Jr, Morgan DE, Windham ST 3rd, Smith JK: Adrenal gland

hematomas in trauma patients. Radiology. 2004, 230:669-75. 10.1148/radiol.2303021345
7. DiGiacomo JC, Gerber N, Angus LD, Munnangi S, Cardozo-Stolberg S: Acute traumatic injuries of the

adrenal gland: results of analysis of the Pennsylvania trauma outcomes study registry. Trauma Surg Acute
Care Open. 2020, 5:e000487. 10.1136/tsaco-2020-000487

8. Alsayali MM, Atkin C, Rahim R, Niggemeyer LE, Doody O, Varma D: Traumatic adrenal gland injury:
epidemiology and outcomes in a major Australian trauma center. Eur J Trauma Emerg Surg. 2010, 36:567-
72. 10.1007/s00068-010-0007-z

9. Karaosmanoglu AD, Uysal A, Arslan S, et al.: Can we differentiate neoplastic and non-neoplastic
spontaneous adrenal bleeding? Imaging findings with radiopathologic correlation. Abdom Radiol (NY).
2021, 46:1091-102. 10.1007/s00261-020-02750-w

10. Pinto A, Scaglione M, Pinto F, Gagliardi N, Romano L: Adrenal injuries: spectrum of CT findings . Emerg
Radiol. 2003, 10:30-3. 10.1007/s10140-003-0275-6

11. Marcelis S, Schoysman JR, Osteaux M: [Left adrenal gland hemorrhage as isolated lesions following blunt
trauma]. J Belge Radiol. 1990, 73:257-8.

12. Angara V, Digiacomo JC: Adrenal gland injury due to gunshot . Chin J Traumatol. 2020, 23:149-51.
10.1016/j.cjtee.2020.01.003

13. Jimidar N, Ysebaert D, Twickler M, Spinhoven M, Dams K, Jorens PG: Bilateral adrenal haemorrhage after a
high energetic trauma: a case report and review of current literature. Acta Chir Belg. 2020, 120:131-5.
10.1080/00015458.2018.1515339

14. Azar R, Şeker Y, Seker K, Taskent I: Isolated adrenal gland injury after blunt trauma. Grand J Urol. 2021,
1:37-8. 10.5222/GJU.2021.66376

15. Sayit AT, Sayit E, Gunbey HP, Aslan K: Imaging of unilateral adrenal hemorrhages in patients after blunt
abdominal trauma: report of two cases. Chin J Traumatol. 2017, 20:52-5. 10.1016/j.cjtee.2016.05.002

16. Liao CH, Ouyang CH, Fu CY, et al.: The current status and management of blunt adrenal gland trauma .
Surgery. 2015, 157:338-43. 10.1016/j.surg.2014.09.001

17. Papadopoulos KS, Strigklis K, Kordeni K, Xaplanteri P, Zacharis G: Adrenal gland injury after blunt
abdominal trauma: two case series and review of the literature. Int J Surg Case Rep. 2020, 67:34-8.
10.1016/j.ijscr.2020.01.021

2022 Izwan et al. Cureus 14(7): e27131. DOI 10.7759/cureus.27131 4 of 4

https://dx.doi.org/10.1016/j.jemermed.2009.11.022
https://dx.doi.org/10.1016/j.jemermed.2009.08.052
https://dx.doi.org/10.1016/j.jemermed.2009.08.052
https://dx.doi.org/10.1148/radiol.2303021345
https://dx.doi.org/10.1148/radiol.2303021345
https://dx.doi.org/10.1136/tsaco-2020-000487
https://dx.doi.org/10.1136/tsaco-2020-000487
https://dx.doi.org/10.1007/s00068-010-0007-z
https://dx.doi.org/10.1007/s00068-010-0007-z
https://dx.doi.org/10.1007/s00261-020-02750-w
https://dx.doi.org/10.1007/s00261-020-02750-w
https://dx.doi.org/10.1007/s10140-003-0275-6
https://dx.doi.org/10.1007/s10140-003-0275-6
https://pubmed.ncbi.nlm.nih.gov/2228950/
https://dx.doi.org/10.1016/j.cjtee.2020.01.003
https://dx.doi.org/10.1016/j.cjtee.2020.01.003
https://dx.doi.org/10.1080/00015458.2018.1515339
https://dx.doi.org/10.1080/00015458.2018.1515339
https://dx.doi.org/10.5222/GJU.2021.66376
https://dx.doi.org/10.5222/GJU.2021.66376
https://dx.doi.org/10.1016/j.cjtee.2016.05.002
https://dx.doi.org/10.1016/j.cjtee.2016.05.002
https://dx.doi.org/10.1016/j.surg.2014.09.001
https://dx.doi.org/10.1016/j.surg.2014.09.001
https://dx.doi.org/10.1016/j.ijscr.2020.01.021
https://dx.doi.org/10.1016/j.ijscr.2020.01.021

	A Rare Case of an Isolated Left Adrenal Haematoma in Blunt Force Trauma
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Computed tomography of the abdomen and pelvis demonstrating enlargement of the left adrenal gland with associated regional fat stranding and trace regional free fluid, in keeping with a traumatic adrenal gland haematoma, measuring 32 × 20 mm (A) on axial view and (B) on coronal view (see arrows).
	FIGURE 2: Computed tomography adrenals demonstrating complete resolution of the left adrenal haematoma on (A) axial view and (B) coronal view at five months follow-up.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


