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Case Report

introduCtion

Since its inception more than half a century ago, 
ultrasonography (US) has been used to noninvasively image 
abdominal pathology without the need for exposure to ionizing 
radiation.[1] With a quick scan method called focused assessment 
with sonography for trauma (FAST), a type of point-of-care 
US, internal bleeding with hemoperitoneum can be quickly 
detected in the trauma setting.[2] Due to the original design of 
FAST (which involves imaging for detection of intraperitoneal 
fluid), however, critical extraperitoneal bleeding cannot be 
adequately evaluated using the limited views available with 
this method. We report two cases of extraperitoneal hemorrhage 
without hemoperitoneum initially diagnosed on US.

CAsE rEport

Case 1
A 54-year-old man complained of progressive right flank 
pain and difficulty in walking after a fall to the ground while 
at home. Although he experienced immediate bilateral flank 

pain, he was able to continue walking for 4 h after falling. He 
then presented to the emergency department of our hospital 
that same afternoon. The patient had a past medical history 
significant for hypertension controlled on medication and liver 
cirrhosis/portal hypertension secondary to hepatitis B virus 
and hepatitis C virus infections. He had a past surgical history 
significant for transpedicular screw placement for lumbosacral 
spondylolysis, a right total hip replacement, and percutaneous 
coronary intervention several years ago.

On physical examination, the patient was alert and oriented with 
a heart rate of 71 beats/min, blood pressure of 146/86 mmHg, 
respiratory rate of 16 breaths/min, and temperature of 36°C. 
The patient had a flexion hip contracture on the right side. His 
physical examination also revealed tenderness over the right 
abdomen. There was no skin wound, soft-tissue swelling, or 
neurological deficit involving either leg.
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US was performed for the evaluation of blunt abdominal 
trauma. In the expected place of the right iliopsoas muscle, 
US revealed a large hypoechoic mass, without detectable 
vascularity on Doppler, within the right paravertebral 
area [Figure 1a and b]. US also showed coarse echogenicity 
of the liver and splenomegaly compatible with liver cirrhosis 
complicated by portal hypertension. There was no fluid within 
the peritoneal cavity.

Laboratory workup revealed a decreased hemoglobin 
level (11.1 g/dl; reference, 13–17 g/dl), low platelet 
count (44,000/ul; reference, 150,000–400,000/ul), elevated 
alanine aminotransferase, (92 IU/L; reference, 10–40 IU/L), 
elevated prothrombin time (14.5 s; reference, 8.0–12.0 s) 
with international normalized ratio of 1.35, normal white 
blood cell count (4680/ul; reference, 4,000–11,000/ul), 
creatinine level (0.70 mg/dl; reference, 0.64–1.27 mg/dl), 
and activated partial thromboplastin time, 33.2 s; reference, 
25.4–36.0 s).

The diagnosis of iliopsoas hemorrhage was suspected and 
later confirmed by subsequent multidetector computed 
tomography (MDCT) [Figure 1c and d]. The patient was treated 
conservatively, and his vital parameters were closely monitored. 

His symptoms gradually improved without intervention, and 
he was discharged from the hospital 7 days later.

Case 2
A 34-year-old male with no known history of systemic 
disease or inherited coagulopathy was sent to the emergency 
department of our hospital after a motorcycle accident. On 
arrival, he complained of severe lower back pain and numbness 
and weakness of the left leg.

On physical examination, the patient was alert and oriented with 
a heart rate of 79 beats/min, blood pressure of 130/89 mmHg, 
respiratory rate of 19 breaths/min, and temperature of 36.0°C.

Physical examination also revealed swelling and ecchymoses 
over the left lower back. There were multiple abrasions over 
both legs and shoulders. Range of movement of the left hip 
was mildly limited. Incomplete left femoral nerve palsy was 
noted. Laboratory data were unremarkable.

US was performed for evaluation of blunt abdominal trauma. 
On transverse view, fusiform enlargement of the left iliopsoas 
muscle with mixed echogenicity in a mosaic (starry) pattern 
was noted [Figure 2a]. There was no detectable flow within the 
swollen muscle on Doppler US [Figure 2b]. The longitudinal 
view showed multiple hyperechoic lines parallel to each other 
within the lesion [Figure 2c]. There was no fluid within the 
peritoneal cavity. Based on the ultrasonographic findings, 
the diagnosis of iliopsoas hemorrhage was established and 
confirmed by subsequent MDCT [Figure 2d and e]. MDCT 
also revealed fractures of the left transverse processes of 
T12–L4 vertebrae.

The patient was treated conservatively, and his vital 
parameters were closely monitored. The lower back pain 
gradually remitted. The femoral nerve palsy recovered within 
48 h, and he was discharged from the hospital 5 days later. No 
sequela was noted at follow-up in our outpatient department.

disCussion

The main causes of iliopsoas hemorrhage include hemophilia,[3-6] 
anticoagulant therapy,[5,7-9] and trauma.[5,10-13] The underlying 
mechanism of traumatic iliopsoas hemorrhage is thought to 
involve muscle strain due to abrupt excessive extension of 
the hip joint.[11] This mechanism is supported by the patient’s 
clinical presentation in Case 1. In Case 2, although there was 
no direct evidence, the fractured left transverse processes of 
T12–L4 vertebrae may have injured the adjacent soft tissues 
and led to the iliopsoas hemorrhage.

Patients with iliopsoas hemorrhage can present with back, 
thigh, hip, and/or groin pain with or without a palpable 
intra-abdominal mass. They also frequently manifest with 
a characteristic symptom of flexion hip contracture.[3,4,6] In 
Case 1, the symptom of flexion hip contracture alerted the 
sonographer to evaluate for possible ipsilateral iliopsoas 
muscle hematoma. As the femoral nerve travels between 
the psoas and iliacus muscles in its descent to the lower 

Figure 1: Right traumatic iliopsoas hemorrhage in a 54‑year‑old man 
with right flank pain and right flexion hip contracture after falling to the 
ground. (a) Transverse view on ultrasonography 5 h after a trauma, 
obtained at the level of the iliac crest, shows a large circumscribed 
mass within the right abdomen. The internal contents are predominantly 
hypoechoic. The normal right iliopsoas muscle is not visible. (b) 
Longitudinal view on ultrasonography reveals a predominantly hypoechoic 
lesion (arrows). (c) Transverse view on contrast‑enhanced multidetector 
computed tomography of the abdomen, at the level of the umbilicus, 
reveals a hematoma within the swollen right psoas major muscle 
and the right retroperitoneal space (arrowheads). The hematoma 
also extended downward to the right iliacus muscle (not shown). 
Anteromedial displacement of the right ureter (arrow) by the hematoma 
is also noted. (d) Coronal view on contrast‑enhanced multidetector 
computed tomography of the abdomen shows the hematoma within the 
swollen right psoas major muscle and within the right retroperitoneal 
space (arrowheads). There is no extravasation of contrast. LS: Lumbar 
spine, PM: Psoas major
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extremity, iliopsoas muscle swelling may cause pressure on 
the femoral nerve and lead to femoral nerve palsy involving 
alternations in both motor and sensory functions.[6,7,9,10,12] If 
this palsy (especially the motor deficit) develops, US -guided 
hematoma drainage or surgery may be indicated within 48 h.[7] 
Fortunately, the incomplete femoral nerve palsy in Case 2 
improved with conservative treatment.

Takebayashi et al.[14] described the pattern of the muscular 
hemorrhage on US and reported the following three types of 
muscle strain injury of the lower extremities: (1) a mass; (2) 
hyperechoic infiltration; and (3) a compound lesion involving 
both infiltration and a mass. If the muscular hemorrhage 
aggregates, the lesion can appear circumscribed, as in Case 
1, and the internal echogenicity might vary depending on the 
stage of liquefaction within the hematoma. In a case with 
unclear clinical presentation, the differential diagnosis for this 
ultrasonographic appearance includes retroperitoneal abscess 
and neoplasm.

On the other hand, if the extravasated blood dissected the 
muscle fascicles rather than form a collection between 
muscular bundles, as in Case 2, the affected muscle would 
show swelling with hyperechoic infiltration. Diffuse swelling 
of the iliopsoas muscle can be diagnosed without difficulty 
on US. However, less severe swelling of the muscle can 
sometimes only be detected by comparison with the 
contralateral normal side.[3] An accurate diagnosis is achieved 
once the pathognomonic ultrasonographic appearance of 
muscle swelling is found. However, a negative finding is 
insufficient to exclude such swelling, as the iliopsoas muscles 

can be obscured by bowel gas or may be too deep to be scanned 
in some cases. In such cases, computed tomography should 
be considered.[5]

As the iliopsoas hematoma is located outside the peritoneal 
cavity, intraperitoneal fluid (hemoperitoneum) is typically not 
present. A negative FAST scan with limited views, therefore, 
cannot exclude an iliopsoas hematoma. Thus, the history and 
physical examination play a vital role in the setting of blunt 
abdominal trauma and suspected iliopsoas hematoma. The 
characteristic flexion hip contracture or femoral nerve palsy 
serves as red flags to the astute sonographer to search more 
carefully for an underlying cause, as in our two cases.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patients have given their 
consent for their images and other clinical information to be 
reported in the journal. The patients understand that their names 
and initials will not be published and due efforts will be made 
to conceal their identity, but anonymity cannot be guaranteed. 

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

rEfErEnCEs
1. Donald I, Macvicar J, Brown TG. Investigation of abdominal masses by 

pulsed ultrasound. Lancet 1958;1:1188-95.

Figure 2: Left traumatic iliopsoas hemorrhage in a 34‑year‑old man with severe low back pain and incomplete left femoral nerve palsy after a motorcycle 
accident. (a) Transverse view on ultrasonography 9 h after a trauma, obtained at the level just above the iliac crest, shows fusiform enlargement of the 
left iliopsoas muscle with mixed echogenicity in a mosaic (starry) pattern. (b) The corresponding color Doppler image, obtained with a color velocity 
setting of 27 cm/s, demonstrates no detectable blood flow within the lesion. (c) Longitudinal view on ultrasonography reveals multiple hyperechoic lines 
parallel to each other within the lesion pathognomonic for muscular hemorrhage after trauma. (d) Transverse view on contrast‑enhanced multidetector 
computed tomography of the abdomen, obtained at the level of the aortic bifurcation, reveals a hematoma within a swollen left psoas major as well as 
hematoma of the left quadratus lumborum and erector spinae muscles. Fracture of the left transverse process of L4 vertebra (arrows) is also shown. 
Note the minimal contrast medium extravasation (arrowhead) close to the fractured bone. (e) Transverse view on contrast‑enhanced multidetector 
computed tomography of the pelvis reveals downward extension of the hematoma into the left iliacus (I) muscle. AA: Abdominal aorta, LS: Lumbar 
spine, PM: Psoas major

d

cba

e



Tsai, et al.: US of traumatic iliopsoas hemorrhage

54 Journal of Medical Ultrasound ¦ Volume 31 ¦ Issue 1 ¦ January-March 2023

2. Moore CL, Copel JA. Point-of-care ultrasonography. N Engl J Med 
201;364:749-57.

3. Kumari S, Fulco JD, Karayalcin G, Lipton R. Gray scale ultrasound: 
Evaluation of iliopsoas hematomas in hemophiliacs. AJR Am J 
Roentgenol 1979;133:103-5.

4. Graif M, Martinovitz U, Strauss S, Heim M, Itzchak Y. Sonographic 
localization of hematomas in hemophilic patients with positive iliopsoas 
sign. AJR Am J Roentgenol 1987;148:121-3.

5. Lenchik L, Dovgan DJ, Kier R. CT of the iliopsoas compartment: Value 
in differentiating tumor, abscess, and hematoma. AJR Am J Roentgenol 
1994;162:83-6.

6. Ashrani AA, Osip J, Christie B, Key NS. Iliopsoas haemorrhage 
in patients with bleeding disorders – Experience from one centre. 
Haemophilia 2003;9:721-6.

7. Stephan W, Bernadette M, Pierre S. Clinical impact of imaging iliopsoas 
hematomas during anticoagulation. Emerg Radiol 1995;2:1435-8.

8. Sasson Z, Mangat I, Peckham KA. Spontaneous iliopsoas hematoma 
in patients with unstable coronary syndromes receiving intravenous 
heparin in therapeutic doses. Can J Cardiol 1996;12:490-4.

9. Holscher RS, Leyten FS, Oudenhoven LF, Puylaert JB. Percutaneous 
decompression of an iliopsoas hematoma. Abdom Imaging 
1997;22:114-6.

10. Berlusconi M, Capitani D. Post-traumatic hematoma of the 
iliopsoas muscle with femoral nerve entrapment: Description of 
a rare occurrence in a professional cyclist. Ital J Orthop Traumatol 
1991;17:563-6.

11. Maffulli N, So WS, Ahuja A, Chan KM. Iliopsoas haematoma in an 
adolescent Taekwondo player. Knee Surg Sports Traumatol Arthrosc 
1996;3:230-3.

12. Tamai K, Kuramochi T, Sakai H, Iwami N, Saotome K. Complete 
paralysis of the quadriceps muscle caused by traumatic iliacus 
hematoma: A case report. J Orthop Sci 2002;7:713-6.

13. Kameda T, Fujita M, Takahashi I. Diagnosis of traumatic iliopsoas 
hematoma using point-of-care ultrasound. Crit Ultrasound J 
2011;3:59-61.

14. Takebayashi S, Takasawa H, Banzai Y, Miki H, Sasaki R, Itoh Y, et al. 
Sonographic findings in muscle strain injury: Clinical and MR imaging 
correlation. J Ultrasound Med 1995;14:899-905.


