7

T
J =

38

SR6atVR  Dircctory 27 /
LANCET STOCK 1/034
KrisTinN /;IEWENDﬁfM s

e i

DIAGNOSIS OF AGUTE HERPES SIMPLEX
ENCEPHALITIS BY BRAIN PERFUSION
SINGLLE PROTON EMISSION COMIPI’UTED
TOMOGRAPIY

JYRK1 LAUNES' PAIvI NIKKINEN?
LiNa Linoroti? ANNA-LITSA BROWNELL?
L~ MATTI IIVANAINEN'

Deparinent of Netralogy,! and Central Laboratory Division of
Nuclear Medicine, Helsinki University Central Hospital, 00290
Helsinks, Finland

Summary Brian perfusion was studicd in 14 paticnts
with acute encephalitis by use of '*I-
lodoamphctamine or """’l‘c—hcxamctl\ylpmp'ylcncam'mc
oxime and single photon cmission computed tomography
(SPECT), the first cxamination being madc 4-11 days after
onset of encephalitis symptoms. All 6 paticnts with herpes
simplex virus encephalitis (HSVE) had strongly incrcascd
accumulation of radiotracer in the afTected temporal lobe; in
the remaining 8 results were normal. At the time of the first
SPECT conventional CT images werc normal in all
patients. The SPECT abnormality in HSVE gradually
converted over 4-10 wecks from increased  tracet
accumulation to greatly subnormal accumulation. Brain

‘perfusion SPECT may be helpful in the carly diagnosis of

HSVE.

Introduction

GLINICAL symptoms and signs indicating tanporal lobe
dysfunction and viral infection are suggestive of herpes
sitnplex virus encephalitis (1ISVE).! However, the clinical
picture alone may be misleading, and about 1 in 2 patients
with suspected TISVE have somc other discase.** Even
brain biopsy, the most accurate method for demonstrating
the presence of ISV, 244 may give a falscly negative result.?
For reasonable diagnostic accuracy in the carly stage of
HISVE it has been necessary tousc d combination of linical
laboratory, clectroencephalographic, computed
tomogaphic, magnctic resonance, and brain scintigraphic
datn, as well as brain biopsy where available.'#3* Becausc
wentment of HSVE is most effective when started carly, 2
sensitive and specilicmethod for carly diagnosis would be of
great benefit We lave asscssed the potential of brain
petfusion  scintigraphy using single photon cmission

computed tomography (SPLECT).

Patients and Mcthods

We examined 14 patients with viral encephalitis, referred to the
Dcepartment of Neurology, Helsinki University Central Hospital,
using  cither windoamphctamine  (IMP)  or *Tc-
hexamethylpropylencamine oxime (HM-PAO) md SPECT. The
intcrval between first symptoms of encephatitis and the first
SPECT varied from 4 to 11 days (mean 8-5 days inthc HSVE group
and 7-5 days inthe non-11SVE proup). Altogether 17 SPLECl'swere
petformed on 6 paticnts with HHSVIE and 10 SPECT's on 8 paticits
with non-HSVE. All patients received acychwir (W0 mg/kg per day).

Computed tomography (CT1), clectrocncephalography (EEG),
and tests on lumbar cercbrospinal fluid (CS17) were done on all
patients during the first 2 days in hospital. Patients also had
follow-up CV', CSFE and seruny,were exasnined for HSV antibody;
and microbial pathogens werc sought b{ staining and culiurc of
CSF. Blood tests wete done for other infections and possible
underlying systemic discascs.

Viral encephalitis was diagnosed if the patient had an abrupt ot
subacute onset of clinical signs and symptoms characteristic of
cncephalitis, ELEG findings suggesting cncephalitis, and GSF
findings indicating central nervous system infection, bacterial and
syslcmic‘ disenses having been excluded. The conclusion that the
diagnosis was specifically HSVLE was bascd on (1) typical clinical
findings and course of discase, (2) at least a fourfold incrcasc of CSF
1SV antibody titres in successive CSF specimens or 2 constantly
very high CSI¥ antibody tevel 10 (case 1 in table 1), (3) an BEG
showing focal sharp and clow wave complexcs i the affccted
temporal lobe during the carly phase of the encephalitis, and (4)
exchrsion of other GNS discascs. “Vables 1 and 11 summarise the
chncal { findings and the outcome of the discase.

S imaging was done with a General Lilectric 40077 large
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was uscd in studics on a single patient. For analysis of sidc-to-side
differences regions of interest (ROI) were drawn on 42 predelined
sites on 6 tomographic slices of each study. Scaling was donc by
dividing mcan counts/pixel pcr min (CPM) from cach ROI with the
mean CPM rate of all other ROIs.

CT scanfwere performed with General Electric 8080 or Sicmens
Somatom 2 scanncrs and contrast enhancement.

Results

All 6 patients with HHSVIEE had a distinct arca of increased
tracer accumaulation in the affected temporal lobe (figs 1A,
2A) in the first SPECT study. The hyperpetfusion
increascd in 2 paticnts (casc 2, fig 2A, BB and casc 3) between
4 andf 13 days alter first symptoms of encephalitis. The
initial hyperperfusion  was followed by progressive
hypoperfusion (fig 11, C, D and fig 2C) in the
corresponding arca. Hypopcrfusion was scen at the carlicst
37 days (casc 4) and at the latest 165 days (case 1) after the
first symptoms of HSVE.

None of the paticnts with non-HSV encephalitis had flocal
hypcrperfusion during the first two weeks after initial
symptoms of disease and no progression o hypoperfusion
was scent in the two patients followed up (fig 3).

The initial CT scans were normal in all patients (table 1).
Convention/brain scintigraphy was donc on 2 paticnts with
HSVE and' 1 with non-HSV encephalitis. The scintigrams
were normal in both patients with HSVE (cascs 1 and 3)
during the period when SPECT showed hyperperfusion, In
the patient with non-11SV  encephalitis (case 8) both
SPECT and scintigraphy rcsults were norimal. .

Discussion

Among the 540 SPECT brain studies done in our
laboratory to date, focal unilatcral hyperperfusion of this
magnitude has been noted only in assaciation with carly
HSVE. The phenomenon was abscnt even in non-HSVE
patients with focal neurological sytnptoms or focal EEG
abnormalitics carly in the illncss. Regional hyperperfusion
has been described in the ictal phase of focal epilepsy'! and
the luxury perfusion phasc of stroke,'%* but in our
expericnce the magnitude and duration of hyperperfusion in
these two conditions have been considerably less than: in
HSVE. Thus our experience indicates that the finding is
specific.

Accumulation of HM-I nd IMP refllects brain blood
flow,'** but we do not know whether this is the solc
mechanismn for increased tracer accumulation in HSVE. Tt
could be duc also to inflamimation or other pathological
mechanisms that may cxposc binding sites to lipophilic
blood flow tracers. Noncthcless, coupled with previous
angiographic data'® our findings lcfid us to the view that the
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accumulation at a later stage probably represents truc
hypoperfusion, sincc ncuronal death results in decreased
metabolism and thls a fall in regional blood flow.
Conventional brain scintigraphy on 2 paticnts with HSVE
was negative, while at the sunc time SPECT showed
increased tracer accunulation. Thus, the increased tracer
accumulation was not due to disruption of the blood-brain
barricr, and the uptake of IMP or HM-PAO reflects cither
hyperperfusion or some other HSVE-related abnormality.

Without treatment HSVE is fatal in morc than 70% of
cases and causes severe neurological jmpairment in about
90% of the survivors.'” Treatment with acyclovir greatly
improves the outcomc' and this drug, lacking scrious
side-cffects, should be started as soon as 1ISVE is suspected.
However, about 46% of paticnts with suspected HSVE
have other potentially curable discascs, the diagnosis of
which may require brain biopsy.* HHM-PAO and IMP
SPECT both scem to be helpful in differentiating HSVE
from other HSVFi-like diseascs. “Thedlore, when available,
cither IMP or HHM-PAO SPECT is rccommendcd as an
carly investigation for patients with suspected HISVE.
However, we cannot at present recommend discontinuation
of acyclovir when SPECT doves not reveal any focal
abnormalitics.

Correspondence should be addevssed to JfL., Department of Neurology,
Ielsinki University General ospital, 1 faal mninkzl‘ 4, 00290, 11cisinki,

Finland. /
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g 1—SUECT In HISV1E ease | exaniined with 1M1,

. A Anintenscly hyperperfused arca is seen in the right temporat lobe 8 days
et onset of encephalitis. B. ‘The intensity of the hyperperfusion has
lcrensed, but is stilf very prominent 59 days after onset. C. Vosterior frontal
A temporal hypoperfusion is scen nn the affeared side, with some normal
Rrfusion in the middle temporal area 165 days wlter onset, 1. “The arca off
Wpopcrfusion covers right frontal and temporal fobies 232 days alter onsct,

t‘ 2—SPECT in HISViE case 3 examined with HM-PAQ.

" A A dlearly hyperperfused aren in the right anterior and middie temporal
e 4 days after onset of encephalitis, 1. “The mie of hyperperfusion has
prenscd und the arce covers also the posterior temporal aspects 12 days after
mwct, C. An acen of hypopetfusion is seen 55 days after onset in the
Bwrespoicding area where initial hyperperfusion was scen.

Mg 3—D’ercent slde-to-side differences of tempaornt lobes In Inftinl
and follow-up SPECT tn patients with ISV and non-HSVIL

Hirst SPRCT inmging is represented by a st 1 dinrnond (66 in 11SVR
W 8/8 in von-TISVE) and fullow-up cauninations (the tast, if more than
he) by a dircle (6/6 in TISVE and 2/8 in non-HSVIE group, respectively).
Note the remarkable differenice between the HISVL and non-11SVE grup.
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FABLE 1—CLINIG

- AND CU FINDINGS OF PATIEN TS WETH HSV ENCEMIALITIS
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Casc of imaging mv.__i_czv t onsct and CSF scrology \\ CT findings Qutcome
1.F57yr IMP Fever, grangd ial, memory disturbatices; CT initially normal leading to right Mudcrate outcome. Moderate
8 moderatefdelirium leading to ::mc:.ﬁm::a:nm.&Q frontotemporal atrophy cognitive defects and depression
x.l\lvf\!.l.l o / with minot nenrological symptoms
2.F63yr |HM-PAO \uni..: left focal scizures, mild left haniparesis, ' | Initially normal, leading to right Maoderate cognitive defects and mild
4 fof andalowered smf of cc._mnmc._m:ﬁu\ G\ temporal atrophy left homiparcsis
/| CSFabtitre 28
3. F54yr |1IM-PAO | Fever, nausen, and headache. Left focal seizures, | Initially normal. Larer right temporal Poor outcome. Mild left hemiparesis,
4 mild left hemiparesis, and progression to hypodense lesion with some contrast moderate cognitive delects and
:.5.:35.5:3& - enhancement —— severe depression
CSFab2-16 . ¥
4.F32yr IMP Headache, loss of initiative, and delitium. Initially normal. D & rYuw n Pour. Severe cognitive ...n_...d.v\
10 Generalising focal seizures and progression tv | CFollow-up normal Requires hospital care
::8:3333* © .
CSii abtitre 2.3 16,
5.M40yr IMP lever, disoricntation, lowered state of Initially nonnal, leading to mild right Modcrate eognitive defeets; no focal
11 oonsciousness, and grand :E_\ ®\ ‘. temnporal atrophy ncurvlogical delects
CSF ab titre 4-+ 16 ‘
HIM-PAQ | Fever, left temporal homonymous henanopia, Initially normal. Follow-up normat Poor. Severe cognitive defects
11 genemlising focal seizures, and progression o ¢

:::.:.Q::a.z.mzx
CSF abrtitre 416
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TABLE N CLINICAL AND CT FINDINGS OF PATIINTS WITTI NON-TISV ENCEPHALYTIS

Grép >

. Tracer
and day .
Case of imaging Symptoms at onset and dingnosis " CT findings QOuicome
1. M55 yr | LHIM-PAQ | Fever, delitium and dysphasia, meningism, and | Initially normal, Follow-up nonnal Muoderate outcome. Moderate
4 Q wwd slight left 73:—&29?. Virological @g cognitive defects; unble to work
retiology unknown ™
2. F19yr | HM-PAO | Fever, headache, dysphasia, and right Initially nonmal. Follow-up not done Good outcome; no cognitive or
7 hemiparesis mninly affecting the upper limb, focal neurvlogicanl defects
u.\mm yr | HIM-IPAQ Initially nonnal, Right posterior Maderate oustcnme. Mild
6 .% and left hemiparesis. Virological ternporal lesion with some conurast cognitive defcuts, but no . .
actiology unkiown . enhancemnent in w-p im £
A F®Oyr [HIM-TAOQ myoctonic jerks, and ascular Tnitinlly normnl. Follow-up normal, Modenite outcome, Mild
10 ; copnitive defects
Virnlogical net
5.M17The mP* Fever, disoricntation and delirium, Initially normal. Follow -up nonnal Maderate owtonme, Aild B
9 grand nud, right hemiparesis, snd ognitive defeay; able
unconsciousness. Rubclia virus encephalitis 1 ﬁ#n.:z..:n school
6. F57yr | 1IM-PAQ | Fever, delirium, and lowered state .\H\ Initially normal. \o__ai-:v normal Ciood outcome. Mild
4 of conscionsness. Virological . cugnitive defects
actiology unknown. *
TMiByr IMP Fever, delirium, left focal £ Initiatly pormal. DifTuse oedema Good outemne. Minisnal
9 pencralising scizures, and Icht sﬁ)?/J in first follow-up. ~ cognitive defects
hemipatesis. Adenovirus encephalius G Cihird Kilow-up normal
8. M 22yr | HM-PPAQ | Fever, uncansciousness, and ” Initially nommal. Follow-up nonmal Good outcome. Minimal
I grand mal. Prohable :E.:ha cnoephalitis
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