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Diffusion-weighted imaging findings on MRI as the sole
radiographic findings in a child with proven
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Abstract We present a case of herpes simplex encephalitis
in an 8-year-old girl, in whom hyperintensity was detected
on diffusion-weighted imaging (DWI) while conventional
MRI sequences were normal 1 week after the onset of
neurological symptoms. This case is rare in that a child
beyond the neonatal period with focal herpes simplex
encephalitis had an abnormal DWI sequence as the only
MRI finding.
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Introduction

Herpes simplex encephalitis (HSE) is the most common
cause of sporadic fatal encephalitis in the United States,
accounting for 10–20% of encephalitic viral infections [1].
The timely suspicion and diagnosis of this entity is very
important, as treatment with acyclovir reduces mortality at
18 months from 70% to 30% [2]. The diagnosis of HSE
relies on clinical suspicion, neuroradiology and electroen-
cephalography, and is confirmed by the detection of viral

particles in the cerebrospinal fluid (CSF) by viral culture or
by polymerase chain reaction (PCR) testing [2].

MRI is considered the most sensitive imaging technique
[2] and reveals increased signal on T2-weighted (T2-W)
sequences in HSE because of the edema associated with the
necrotizing meningoencephalitis. Diffusion-weighted (DW)
imaging is a relatively new MRI modality that relies on the
direction-restricted diffusion of water. Freely diffusing
fluids (e.g., CSF) have a high diffusion coefficient and
reduced image intensity on DWI. Regions where water
diffusion is restricted will have a low diffusion coefficient
and will appear hyperintense compared to normal tissue.
Recently, there has been an emergent interest in the
diagnostic role of DWI in various infectious and ischemic
brain diseases [3, 4]. We report a case of HSE in an 8-year-
old girl in whom the disease process was detected
radiographically only by DWI techniques, with no detect-
able changes on conventional T1-weighted (T1-W), T2-W,
or fluid attenuated inversion recovery (FLAIR) imaging
sequences.

Case report

An 8-year-old girl was transferred to our facility with a
3-day history of right-side weakness. She was hospitalized
3 days prior to transfer with a 4-day history of fever,
vomiting, and personality changes consisting of decreased
interactivity and decreased speaking. At the outlying
facility, she was noted to have decreased movement of her
right upper and lower extremities. A 2-minute tonic-clonic
seizure was also reported. Her previous medical history was
pertinent for developmental delay and recurrent drop
attacks refractory to many treatment modalities.
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Vital signs at admission revealed a temperature of 100.1°F,
heart rate of 71 beats per min, respiratory rate of 18 breaths per
min, and blood pressure of 111/59 mmHg. She was lethargic.
She was not moving her right upper and lower extremities and

had slightly decreased tone on the right side, with symmet-
rically preserved deep tendon reflexes.

Initial laboratory studies revealed a white blood cell count
of 8.4×103/µl (59% neutrophils, 28.9% lymphocytes, 10.2%

Fig. 1 DW images. a, b Parieto-occipital hyperintensity is seen

Fig. 2 T2-W images. a, b No abnormality seen

1160 Pediatr Radiol (2007) 37:1159–1162



Fig. 3 FLAIR images. a, b Axial images appear normal

Fig. 4 T1-W enhanced images. a, b No evidence of enhancement
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monocytes, and 0.5% basophils), a hemoglobin of 12.8 g/dl,
and a platelet count of 243×103/µl. CSF studies revealed 1
lymphocyte, 1 red blood cell, glucose of 81 mg/dl, and
protein of 21 mg/dl. CT scan revealed no abnormalities.

The MRI protocol (Signa Excite HD 1.5; GE Medical
Systems, Milwaukee, Wis.) consisted of standard sequences
(T1-W fast spin echo with TR 600 ms, full TE, 320×224
matrix; T2-W FRFSE TRF with TR 5,000 ms, TE 129.5 ms,
320×224 matrix; T2 FLAIR with TR 8,000 ms, TE
136.5 ms, TI 2,000 ms, 288×288 matrix; all with identical
FOVs of 22×22 cm, and 22 slices, 5-mm thick each; echo
planar imaging for DWI, 128×128 matrix, 20 slices, 5-mm
thick, TE 77 ms; T1-W images after administration of
gadolinium). The isotropic trace of ADC (apparent diffusion
coefficient) was calculated from the mean of the logarithm
plot of the signal as a function of the b-factor.

DW images revealed hyperintensity in the left parie-
tooccipital area (Fig. 1); T1-W, T2-W (Fig. 2), and FLAIR
(Fig. 3) images were normal. T1-W images after gadolin-
ium administration were also normal (Fig. 4). On the first
day of admission, she was febrile to 101.7°F and had a 10-s
generalized tonic-clonic seizure. She was loaded with
phosphenytoin. Electroencephalography (EEG) revealed
bilateral diffuse slowing, more pronounced over the left
hemisphere. PCR testing on the CSF was positive for
herpes simplex virus (HSV) type I. The patient had no
seizure recurrence and gradually improved. By the 4th day
of hospitalization, she was talking; by the end of a 21-day
course of high-dose intravenous acyclovir she was walking
with assistance.

Discussion

In this case the diagnosis of an infectious encephalitis was
suggested by clinical presentation (hemiparesis, fever,
personality changes) and abnormalities on DW imaging
and was confirmed by PCR. Interestingly, conventional
MRI sequences failed to detect the disease process. A study
in 1999 suggested that DW imaging is superior to
conventional MRI sequences in delineating the extent of
encephalitic foci, but that study did not address the
potential correlation between the duration of clinical
symptoms and the time at which imaging was performed
[5]. More recent studies have indicated that DW imaging is
more sensitive only in the acute phase (1–7 days) [4, 6]. In
two recent studies in which imaging was performed in the

first 5 days after symptom onset, DW imaging was found to
be superior to conventional MRI in a neonate with HSE [7],
and in 11 patients with viral encephalitis, two of whom
were reported to have normal conventional MRI [6]. HSE
was also detected by DW imaging while conventional MRI
was normal in two separately reported patients, a neonate
and a 66-year-old woman in whom imaging was performed
within 5 days of symptom onset [4, 8]. Our patient is the
fifth case of viral encephalitis with imaging abnormalities
detected by DW imaging but not by conventional MRI, and
the first such case to be reported in a child beyond the
neonatal period.

In conclusion, this case, along with the previously
reported cases of viral encephalitis with DW imaging focal
findings and normal conventional MRI, suggests that DW
imaging is not only superior to conventional MRI in the
acute phase of lesional viral encephalitis but, more
important, might be the only imaging finding and one of
the earliest clues to complement clinical suspicion for, or
alert the clinician to, the diagnosis of HSE. This will help in
making an early diagnosis of this treatable disease with
potentially devastating sequelae. DW imaging sequences
should be routinely added to conventional MRI sequences
when investigating central nervous system infections and
potentially added to all central nervous system protocols, as
it might reveal valuable unanticipated information without
considerably increasing the time or cost of MRI.
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