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in this case(1,2). MRI shows an expansile lesion, with a broad du-
ral base, that is homogeneous, with a hypointense signal in T1-
weighted sequences and an intermediate to hypointense signal 
in T2-weighted sequences, with moderate to marked gadolinium 
enhancement(1,2,4).

There have been few reports of the behavior of histiocytosis 
in advanced MRI sequences. In our case, the lesion presented 
low signal intensity in a diffusion-weighted sequence, which is 
in accordance with the findings of Miyake et al.(6), possibly sec-
ondary to the low cell content of the lesion. Classically, histiocy-
tosis lesions do not show signs of hyperperfusion, because they 
are essentially lymphoproliferative disorders without neoangio-
genesis. However, Hingwalaa et al.(7) reported a case in which 
there was increased perfusion, with high positivity for CD34 and 
CD31, which are intrinsic markers of vascularization(1,7). In the 
case reported here, there were no signs of increased perfusion.

The main differential diagnoses of LCH are forms of non-
Langerhans histiocytosis (Rosai–Dorfman disease, Erdheim–
Chester disease, and hemophagocytic syndrome), sarcoidosis, 
tuberculosis, meningioma, hemangiopericytoma, and solitary 
fibrous tumor(1). Although there is no substantive consensus on 
the treatment of LCH, it is based on the location and number 
of lesions, the main therapeutic options being surgery and che-
motherapy with various combinations of interferon, vinblastine, 
cladribine, and methotrexate.

Although uncommon, LCH should be considered in the dif-
ferential diagnosis of extra-axial expansile lesions in children. It 

should be considered especially for lesions presenting an inter-
mediate to hypointense signal in T2-weighted MRI sequences.
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Heterotaxy syndrome

Dear Editor,

A 53-year-old man presented to our neurology department 
with a progressive, throbbing headache accompanied by focal 
neurologic deficits. His known medical history included con-
genital heart disease with dextrocardia, a repaired ventricular 
septal defect, and a right ventricular-left atrial fistula which had 
been surgically corrected as well. He also had a long history of 
unexplained dyspnea. A computed tomography (CT) scan of the 
head revealed a brain abscess. The patient was admitted to initi-
ate specific therapeutic interventions. However, after admission, 
he experienced significant worsening of dyspnea, low peripheral 
oxygen saturation, and cyanosis of the extremities. A chest X-ray 
showed dextrocardia, an increased cardiothoracic index, and en-
largement of the proximal pulmonary arteries (Figure 1), which 
raised the hypothesis of pulmonary hypertension. Findings on 
CT angiography, such as severely enlarged pulmonary arteries 
and filling defects, mainly within the right pulmonary artery, 
suggested pulmonary hypertension secondary to pulmonary 
thromboembolism. However, unusual findings were also noted 
on CT, namely right-sided mediastinum, bilobed right lung, 
centrally located liver, polysplenia, and abnormal intestinal ro-
tation (Figure 2), all of which were consistent with heterotaxy 
syndrome (HS). The patient had significant clinical deteriora-
tion and died from neurological complications of brain abscess 
before any curative interventions could be performed.

HS is a rare condition that occurs in approximately 1 in 
10,000 live births(1). Patients with HS present with organ ar-
rangement variations other than the typical asymmetry expected 
in normal anatomy (situs solitus) or its exact mirror image (situs 
inversus)(2). Normal visceral arrangement depends on a series of 
intricate processes that take place during early mesoderm develop-

ment, such as adequate expression and leftward flow of growth 
signals(2,3). Impairment in any of these factors during organogen-
esis may lead to abnormal organ positioning and HS.

Patients with HS have historically been classified as having 
either asplenia (right isomerism) or polysplenia (left isomerism) 
syndromes(2–4): congenital spleen absence and duplication of 
right-sided structures characterize the asplenia syndrome, whereas 

Figure 1. Chest X-ray showing dextrocardia, a widened mediastinum, and en-
larged pulmonary arteries suggestive of pulmonary hypertension.
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the presence of multiple accessory spleens and duplication of 
left-sided structures illustrate the polysplenia syndrome. Classi-
cal findings in HS include cardiac malpositioning, septal defects, 
bilateral bilobed or trilobed lungs, midline liver, intestinal mal-
rotation, and abnormal spleen development. Intestinal malrota-
tion can lead to gut volvulus and ischemia(5,6), whereas complete 
asplenia predisposes to bacterial infections and sepsis(1,2). Up to 
75% of patients with polysplenia have significant cardiac malfor-
mations, namely endocardial cushion defects, double-outlet right 
ventricle, left heart obstruction, and anomalous venous return(4). 
The severity of congenital heart disease remains a main deter-
minant of the long-term prognosis of HS patients—even after 
surgical repair of congenital heart disease, patients are prone to 
developing arrhythmias, thromboembolism due to right atrium 
enlargement(7), and progressive systolic dysfunction(3).

In conclusion, HS is a complex syndrome that has remark-
able phenotypic variability and is a challenge to manage. Patients 
with HS are prone to develop potentially life-threatening com-
plications, which should be promptly diagnosed and managed. 
Therefore, imaging studies are critical in evaluating these patients, 
because they delineate the spectrum of possible cardiac and extra-
cardiac involvement in HS and associated complications.
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Figure 2. Contrast-enhanced CT 
scan. A: Coronal thoracoabdomi-
nal CT scan showing dextrocardia 
(asterisk) and a centrally located 
liver (arrows). B: Axial chest CT 
demonstrating enlargement of 
the right-sided pulmonary trunk, 
which measured 5.8 cm in its 
largest diameter (1), right-sided 
aorta (2) and left-sided superior 
vena cava (3). C: Axial abdominal 
CT showing abnormal intestinal 
rotation (arrowheads)—the entire 
small bowel is positioned to the 
left of the midline.
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Overuse of the hip external rotators: greater trochanter apophysitis  
in the karate kid

Dear Editor,

A 13-year-old male presented to our institution with an 
approximately one-month history of pain in both hips that had 
worsened in the last two weeks, after a soccer match. There 
was no definitive history of trauma. The patient was a young 
athlete who practiced soccer and martial arts (karate) regularly. 
On physical examination, there was tenderness in both hips, 
with pain that radiated to both thighs and diminished with rest. 
An X-ray of the pelvis was taken in the emergency department 
to rule out fractures. The X-ray showed mild irregularity and 

sclerosis of both greater trochanters. It was also possible to see 
small peritrochanteric bone fragments. After a few days, the 
patient underwent a magnetic resonance imaging scan, which 
showed insertional tendinopathy and peritendinitis in the obtu-
rator internus, gemellus superior, and gemellus inferior muscles 
(external rotators), bilaterally. There were also irregularities in 
both greater trochanters, as well as small avulsed cortical frag-
ments with intense bone edema and enhancement (Figure 1A–
C). After this initial investigation, clinical and imaging findings 
suggested bilateral traction apophysitis. Treatment consisted in 
non-operative management, with good outcome. Clinical fol-
low-up showed good recovery, with complete resolution of the 
symptoms.


