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Image—clinical comparative analysis of brain parenchymal changes in patients with
primary hemophagocytic lymphohistiocytosis
QIAO Peng—gang, ZHANG Shi-yu, SUN Ru-jing, CHENG Xu, YANG Zheng-han
(Department of Radiology, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China)

Abstract: Objective: To investigate the MRI characteristics of brain parenchymal lesions in patients with primary
hemophagocytic lymphohistiocytosis(HLH) and enhance the diagnostic accuracy of primary HLH. Materials and Methods: The
brain MRI findings and clinical data of 28 patients with primary HLH between December 2016 and August 2023 were retro-
spectively analyzed. The MRI analysis encompassed the assessment of location, shape, size, and signal characteristics of brain
parenchymal lesions, measurement of ventricular size index. Clinical symptoms, cerebrospinal fluid routine and biochemical
were compared and analyzed. Results: Based on lesion morphology and extent, brain parenchymal lesions of primary HLH
were divided into 3 types: Punctate lesions and/or periventricular cap lesions in deep white matter (type 1, 15 cases, 62.5%).
Patchy lesions and/or periventricular halo lesions in deep white matter (type I, 3 cases, 12.5%). Diffuse patchy lesions in
deep white matter (type Ill, 6 cases, 25%), additionally, two cases were complicated with bilateral caudate nucleus lesions and
two cases were complicated with multiple intracerebral hemorrhages. The mean ventricular size index of the three type lesions
were 32.6%, 34% and 34.6%, respectively. Four patients presented with central nervous system symptoms and 3 patients were
detected type Il lesions. Two patients showed increased CSF cell count or protein. Among the 10 patients with elevated CSF
cell count or protein, MRI examination revealed no abnormalities in brain parenchyma for two cases, five cases exhibited type
I lesion patterns, and three cases demonstrated type Il lesion patterns. In contrast, in 10 patients with normal CSF cell count
or protein, MRI examination showed type I lesions in 6 cases, type Il lesions in 3 cases, and type Il lesions in 1 case.
Conclusions: Central nervous system involvement is frequently observed in primary HLH. MRI often reveals hyperintensity in
the deep white matter or periventricular white matter, accompanied by varying degrees of ventricular dilatation or brain atro-
phy, as well as single or multiple hemorrhages. Different types of brain parenchymal lesions can partially reflect the severity
of the disease.
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Figure 1. The classification of brain parenchymal lesions in patients with primary hemophago-

cytic lymphohistiocytosis. Type [ is characterized by punctate lesions in the deep white matter and/

or cap lesions around the ventricle (Figure 1a). Type Il exhibits patchy lesions in the deep white

matter and/or halo lesions around the ventricles (Figure 1b). Type Il displays diffuse patchy lesions

in the deep white matter/periventricular region(Figure lc).
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Figure 2. A 2-year-old male toddler presenting with recurrent fever, altered consciousness, and
intermittent seizures was diagnosed with primary hemophagocytic lymphohistiocytosis (SH2D1A hemizy-
gous). The cerebrospinal fluid demonstrated a total cell count of 910x10°/L. The head MRI revealed
bilateral hyperintense periventricular white matter lesions on T,WI involving the caudate nucleus head
and lenticular nucleus bilaterally (Figure 2a), as well as hyperintense lesions in the bilateral caudate
nucleus head on DWI image(Figure 2b), the bilateral caudate nucleus lesions showed slight flocculent
enhancement(Figure 2c), accompanied by ventricular enlargement, sulcal widening, fissure dilation, and

bilateral frontal subdural effusion.
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Figure 3. A 43-year—old male patient with intermittent fever for 5 months was diagnosed with

primary hemophagocytic lymphohistiocytosis(PRF1 heterozygous missense mutation). Head MRI revealed
patchy hyperintensity lesions surrounding the lateral ventricle on FLAIR images(Figure 3a), linear hy-
perintensity within the right frontal lobe lesions on T,WI(Figure 3b), and multiple nodular and patchy
obvious hypointensity lesions in the bilateral cerebral hemispheres on SWI(Figure 3c¢), suggesting mul-

tiple hemorrhagic lesions.
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