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BACKGROUND: H IV is  th e  e tiologic age nt of AIDS w h ich  be longs  to th e  fam ily of h um an re trovirus e s . Th e  clinical
dis e as e  of th e  ne rvous  s ys te m  accounts  for a s ignificant de gre e  of m orbidity in a h igh  pe rce ntage  of patie nts  w ith
H IV infe ction. OBJECTIVES OF STUDY: To de te rm ine  th e  role  of com pute d tom ograph y in ce ntral ne rvous  s ys te m
m anife s tations  of h um an im m unode ficie ncy virus  infe cte d individuals  and as s e s s m e nt of th e  s ite , nature  and e xte nt
of le s ions . MATERIAL & METHODS: Sixty patie nts  infe cte d by H IV re tovirus  h aving CNS m anife s tations  w e re
s ubje cte d to th e  com pute d tom ograph y brain us ing Ph ilips  6 s lice  MDCT s canne r. RESULTS: Th e  age  range  w as
5-60 ye ars , pe ak  incide nce  30-39  ye ars  w ith  m e an age  of 33.03 ± 12.44 ye ars . Th e re  w e re  44 (73.33% ) m ale  and
16 (26.67% ) fe m ale , w ith  m ale  to fe m ale  ratio of 2.75:1. Th e  com m one s t com plaint w as  alte re d s e ns orium  in
25(41.7% ) cas e s ,follow e d by h e adach e  24 (40% ) cas e s , s e iz ure s  14(23.3% ) cas e s , and fe ve r 11(18.3% ) cas e s .
34(56.67% ) cas e s  w e re  h aving focal le s ions  w ith  h ypode ns e  le s ions  in 33(55% ) cas e s , h ype rde ns e  le s ions  in 8
(13.33% ) cas e s  and is ode ns e  le s ion 3(5% ) cas e s . Majority of th e  focal le s ions  32 cas e s (53.33% ) h ad s uprate ntorial
location. 51.51%  of cas e s  of th e  h ypode ns e  le s ions  w e re  locate d in th e  bas al ganglionic re gion w h ile  48.48%  of
cas e s  w e re  locate d in th e  ce re bral h e m is ph e re s . Ring or nodular e nh ancing h ype rde ns e  or is ode ns e  le s ions  w e re
s e e n in 11.67%  m os tly s uprate ntorial in location. Ce re bral atroph y w as  s e e n in 23(38.33% ) cas e s . CONCLUSIONS:

CT s can is  w ide ly available , s im ple  to pe rform  and can be  pe rform e d q uick ly on confus e d, de lirious  patie nts . It can
provide  th e  clinician w ith  diagnos tic as  w e ll as  prognos tic inform ation for a be tte r patie nt m anage m e nt.
Key words: Com pute d Tom ograph y; CNS; H IV

ABSTRACT

Subm itte d 15 Augus t 2014, Acce pte d 10 Se pte m be r 2014

s ignificant de gre e  of m orbidity in a h igh  pe rce ntage
of patie nts  w ith  H IV infe ction.1

Introduction

H um an im m unode ficie ncy virus  (H IV) is  th e  e tiologic
age nt of autoim m une  de ficie ncy s yndrom e  (AIDS)
w h ich  be longs  to th e  fam ily of h um an re trovirus e s
(re troviridae ) and th e  s ubfam ily of le ntivirus e s . Th e
curre ntly de fine d groups  of H IV-1 9  (M ,N,O,P) and
th e  H IV-2 groups  A th rough  G e ach . More  th an
9 5%  of pe ople  living w ith  H IV/AIDS re s ide  in low -
and m iddle -incom e  countrie s  w ith  50%  are  fe m ale s ,
and 2.5 m illion are  ch ildre n <15 ye ars . Clinical
dis e as e  of th e  ne rvous  s ys te m  accounts  for a

1.

2.

3.

O pportunis tic infe ctions  i.e . Toxoplas m os is ,
Cryptococcos is , Progre s s ive  m ultifocal le uk o-
e nce ph alopath y, Cytom e galoviru s  Syph ilis ,
Mycobacte rium  tube rculos is , H TLV-1 infe ction,
Am e bias is .
Ne oplas m s  i.e . Prim ary ce ntral ne rvous  s ys te m
(CNS) lym ph om a, K apos i’s  s arcom a.
Re s ult of H IV-1 i.e . As e ptic m e ningitis , H IV-
as s ociate d ne urocognitive  dis orde rs , including
H IV, Ence ph alopath y/AIDS de m e ntia com ple x.
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Acute  m e ningitis  or e nce ph alitis  m ay be  a com -
pone nt of th e  acute  H IV s yndrom e . Th e  te rm  H IV-
as s ociate d ne urocognitive  dis orde rs  (H AND) is
us e d to de s cribe  a s pe ctrum  of dis orde rs  th at range
from  as ym ptom atic ne urocognitive  im pairm e nt (ANI)
to m inor ne urocognitive  dis orde r (MND) to clinical
s e ve re  de m e ntia. Th e  m os t s e ve re  form , H IV-as s o-
ciate d de m e ntia(H AD), als o re fe rre d to as  th e  AIDS
de m e ntia com ple x, or H IV e nce ph alopath y, is
cons ide re d an AIDS-de fining illne s s .1

Both  m agne tic re s onance  im aging (M RI) and
com pute d tom ograph y (CT) can e ffe ctive ly s cre e n
for ce re bral atroph y, pre s e nt in virtually all patie nts
w ith  clinically s ignificant H IV e nce ph alopath y.
Ce ntral atroph y (ve ntricular e nlarge m e nt) pre do-
m inate s  ove r cortical atroph y (s ulcal prom ine nce ).2

H IV e nce ph alopath y doe s  not re s ult in m as s  e ffe ct
or e nh ance m e nt. If e ith e r of th e s e  findings  is  pre -
s e nt, anoth e r diagnos is  m us t be  cons ide re d.3

Am ong th e  m ore  fre q ue nt opportunis tic dis e as e s
th at involve  th e  CNS are  toxoplas m os is , Crypto-
coccus , progre s s ive  m ultifocal le uk oe nce ph alopath y,
and prim ary CNS lym ph om a. As e ptic m e ningitis  is
s e e n in ve ry late  s tage s  of H IV infe ction in th e
s e tting of acute  prim ary infe ction.

4.

5.

M ye lopath y i.e . Vas cular m ye lopath y, Pure
s e ns ory ataxia Pare s th e s ia/dys e s th .
Pe riph e ral ne uropath y i.e . Acute  inflam m atory
de m ylinating  polyne uropath y (Guillain-Barre
s yndrom e ), Ch ronic inflam m atory de m ye linating
ph olyne uropath y (CIDP), Monone uritis  m ultiple x,
Dis tal s ym m e tric ph olyne uropath y.

Objectives of Study

1.

2.

To de te rm ine  th e  role  of com pute d tom ograph y
in ce ntral ne rvous  s ys te m  m anife s tations  of
h u m an im m u node ficie ncy viru s  infe cte d
individuals .

As s e s s m e nt of th e  s ite , nature  and e xte nt of
le s ion w ith  com pute d tom ograph y in H IV
infe cte d individuals .

Material and Methods

Th e  pre s e nt s tudy of com pute d tom ograph ic (CT)
findings  of ce ntral ne rvous  s ys te m  m anife s tations
in H um an Im m unode ficie ncy Virus  (H IV) infe cte d
individuals  w as  conducte d on s ixty patie nts  in th e
De partm e nt of Radiodiagnos is , Gove rnm e nt Me dical
Colle ge , Am rits ar, India. Th e  patie nts  w ith  clinical
s ym ptom s  and laboratory diagnos is  as  H IV infe cte d
w ith  ne urologic s ym ptom s  w e re  s e le cte d. Th e  cas e
s e le ction w as  done  com pris ing of all age  groups ,
w h o w e re  s e ropos itive  for H IV pre s e nting w ith  ne u-
rological s ym ptom s  and s igns . H IV pos itive  patie nts
w ith  traum a or w ith  any oth e r non-ne urological
com plaints  w e re  e xclude d from  th e  s tudy.
Afte r tak ing th e  inform e d cons e nt, e ach  patie nt
w as  s ubje cte d to cranial com pute d tom ograph y
e xam ination. CT e xam ination w as  pe rform e d on
Ph ilips  Brilliance  m ultis lice  (s ix s lice ) w h ole  body
s canne r w ith  s lice  th ick ne s s  of 6 m m . About 40m l
of iodinate d contras t age nt w as  u s e d during
contras t-e nh ance d CT s cans . Th e  re s ults  of s tudy
w e re  s ys te m atically colle cte d, as s im ilate d and
analyz e d to draw  valid conclus ions .

Results

O ut of total 60 cas e s , th e  age  range  of patie nt age
w as  5-60 ye ars  w ith  pe ak  incide nce  w as  in th e  age
group of 30-39  ye ars . Th e  m e an age  w as  33.03 ±
12.44 ye ars . Forty four cas e s  (73.33% ) w e re  m ale
and 16 cas e s  (26.67% ) w e re  fe m ale  w ith  a m ale
to fe m ale  ratio of 2.75:1. Th e re  w as  pre ponde rance
of m ale s  in th e  age  group be tw e e n 10-50 ye ars . In
th is  age  group out of th e  52 cas e s , 40 w e re  m ale s .
Th e  m e an age  of fe m ale  cas e s  w as  32.8 ye ars  and
for m ale s  w as  32.9  ye ars .
Th e  com m one s t com plaint w as  alte re d s e ns orium
in 25 (41.7% ) cas e s , h e adach e  in 24 (40% ) cas e s ,
s e iz ure s  in 14 (23.3% ) cas e s , and fe ve r in 11
(18.3% ) cas e s . Ne ck  rigidity w as  e licite d in 4 (6.67% )
cas e s , los s  of cons cious ne s s  and ge ne raliz e d w e ak -
ne s s  in 6 (10% ) cas e s  and h e m ipare s is  w e re  pre -
s e nt in 5 (8.3% ) cas e s .
O f 60 s tudy cas e s , 8 cas e s  w e re  diagnos e d as
norm al s tudy, 34(56.67% )cas e s  w e re  h aving focal
le s ions . H ypode ns e  le s ions  w e re  found in 33(55% )
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cas e s  w h ile  ce re bral atroph y w as  s e e n in 23
(38.33% ) cas e s . H ype rde ns e  le s ions  w e re  s e e n in
8 (13.33% ) cas e s  and is ode ns e  le s ion in 3(5% )
cas e s  (Tab. 1). Majority of th e  focal le s ions  32
cas e s  (53.33% ) h ad s uprate ntorial location.

Discussion

CNS dis e as e  m ay be  th e  firs t e xpre s s ion in AIDS,
but it m ay als o occur as  a late  m anife s tation. A
de fe ct in ce ll-m e diate d im m unity m ak e s  AIDS
patie nts  s us ce ptible  to opportunis tic infe ctions  and
ce rtain tum ors .4

In th e  pre s e nt s tudy, age  of th e  60 cas e s  of H IV-
infe cte d individuals  w ith  CNS s ym ptom s  range d
from  5 to 60 ye ars  w ith  m e an age  w as  33.03 ±
12.44 ye ars . O ur s tudy m atch e s  w ith  th e  s tudy
carrie d by Be rh e  T e t al5 out in 105 patie nts  w ith
age  range  of 14 -  65 ye ars  and th e  m e an age  of
34.6 ye ars . Olive ira JF e t al6 conducte d a s tudy in
19 4 patie nts  and h ave  found th e  m e an age  to be
35.8 ± 0.6 ye ars  w ith  age  range  of 18 to 65 ye ars .
In th e  pre s e nt s tudy m os t of th e  patie nts , 33(55% )
cas e s  w e re  in th e  age  group 30-49  ye ars  (Tab. 2).
H ongs ak ul K  and Laoth am atus  J7 re porte d m axi-
m um  no of cas e s  (57.4% ) w e re  in th e  age  group
18-35 ye ars , w h ile  Pate l ML e t al6 found th at m ajority
of patie nts  (49 .5% ) w e re  31-40 ye ars  of age .

Pattern on NCCT No of cases Percentage (n=60)

Norm al

Ce re bral atroph y

H ypode ns e  le s ion

H ype rde ns e  le s ion

Is ode ns e le s ion

Focal le s ions

Mas s  e ffe ct

H ydroce ph alus

Pe rile s ional e de m a

8

23

33

8

3

34

s ingle -19

m ultiple -15

7

8

5

13.33%

38.33%

55%

13.3%

5%

56.67%

s ingle  - 31.67%

m ultiple  - 25%

11.67%

13.33%

8.33%

Table 1: Dis tribution of various  patte rns  of le s ions  found
in non - contras t s tudie s  (n=60)

Mos t of th e  cas e s  of ce re bral atroph y w e re  s e e n
in th e  age  group 30-39  ye ars ; out of total 18 patie nts ,
7(11.67% ) cas e s  h ad ce re bral atroph y. In th e
patie nts  w ith  ce re bral atroph y, alte re d s e ns orium
w as  m os t com m on com plaint in 52.17%  cas e s
follow e d by h e adach e  in 39 .13% .
Ce re bral atroph y w ith  s ingle  or diffus e  h ypode ns e
le s ions  w ith out any m as s  e ffe ct, s ugge s tive  of H IV
e nce ph alopath y w as  s e e n in 6(10% ) cas e s . W h ile
ce re bral atroph y w ith  as ym m e trical h ypode ns e
le s ions , s ugge s tive  of PM L w as  s e e n in 3(5% )
cas e s .
H ypode ns e  le s ions  w ith  pe riph e ral e nh ance m e nt
s ugge s tive  of ce re bral toxoplas m os is  w as  s e e n in
7 (21.21% ) cas e s . H e adach e  and s e iz ure  w e re  th e
m os t com m on com plaint (4 cas e s ) in th is  cate gory
of patie nts . Th e  h ypode ns e  le s ions  w e re  s ingle  in
5 cas e s  w h ile  m ultiple  in 2 cas e s . 51.51%  of cas e s
of th e  h ypode ns e  le s ions  w e re  locate d in th e  bas al
ganglionic re gion w h ile  48.48%  of cas e s  w e re
locate d in th e  ce re bral h e m is ph e re s .
Ring or nodular e nh ancing h ype rde ns e  or is ode ns e
le s ions  w e re  s e e n in 11.67%  m os tly s uprate ntorial
in location. H e adach e  and s e iz ure s  w e re  th e  m os t
com m on com plaint in th e s e  patie nts . Incide ntal
cas e  of m e ningiom a and e pe ndym om a w as  s e e n
in 1 cas e  e ach .

Study Comparison Study population Mean age

H ongs ak ul K  and

Laoth am atus  J

Be rh e  T e t al

Pate l M L e t al

O live ira JF e t al

Pre s e nt s tudy

19 5

347

105

19 4

60

34 ye ars

34.6 ye ars

34.28 ye ars

35.8 ye ars

33.03 ye ars

Table 2

In th e  pre s e nt s tudy of 60 cas e s , 44 patie nts  w e re
m ale  and 16 patie nts  fe m ale  w ith  a ratio of 2.75:1.
H ongs ak ul K and Laoth am atus  J7 re porte d a m ale
to fe m ale  ratio of 1.4:1. Be rh e  T e t al5 re porte d a
ratio of 4.5:1 w h ich  is  h igh e r th an th e  pre s e nt s tudy.
O live ira JF e t al6 als o re porte d a h igh e r m ale -to-
fe m ale  ratio of 2.28:1 w h ich  coincide s  w ith  pre s e nt
s tudy.
Th e  m e an age  for m ale s  w as  32.9  ye ars  w h ile  th at
for fe m ale s  w as  32.8 ye ars  (Tab. 3). Singh  R e t al8

s tudie d 416 patie nts  w ith  an age  range  of 20 to 65
ye ars  re porte d th e  m e an age  for m ale s  to be  40.88
ye ars .
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From  th e  pre s e nt s tudy it is  e vide nt th at, h e adach e
w as  th e  m os t com m on com plaint s e e n in 41.7%
cas e s  follow e d by alte re d s e ns orium  (38.3% ) and
s e iz ure s  (23.3% ). Fe ve r w as  s e e n in 18.3%  cas e s
w h ile  uncons cious ne s s  and ge ne raliz e d w e ak ne s s
w as  s e e n in 10%  cas e s  e ach . In th e  s tudy con-
ducte d by H ongs ak ul K  and laoth am atus  J7 th e y
found th at h e adach e  w as  s e e n in 41.5%  of cas e s ,
alte re d s e ns orium  in 33.3%  of cas e s , s e iz ure s  in
11.8%  of cas e s  and m otor w e ak ne s s  in 9 .7%  of
cas e s . W h ile  in a s tudy of 347 patie nts  by Be rh e  T
e t al5 th e   incide nce  of h e adach e  w as  found to be
61.05% , alte re d s e ns orium  w as  s e e n in 53.89 %
cas e s , s e iz ure s  in 34.29 %  cas e s  and fe ve r in
31.12%  cas e s . According to Pate l M L e t al9   th e
com m one s t pre s e nting s ym ptom  w as  fe ve r (72.38% ),
follow e d by los s  of w e igh t (56.19 % ), vom iting
(28.57), h e adach e  (27.62% ), alte re d s e ns orium
(18.1% ), parapare s is  (1.9 0% ), blurring of vis ion
(1.9 % ), h e m ipare s is  (1.9 % ) and q uad-ripare s is
(0.9 5% ).
In th e  pre s e nt s tudy, ce re bral atroph y w as  th e  m os t
com m on finding s e e n in 38.33%  cas e s . In patie nts
w ith  AIDS de m e ntia com ple x, CT s h ow e d diffus e ,
s ym m e tric ce re bral atroph y th at w as  out of pro-
portion for th e  patie nt’s  age .3 In th e  s tudy conducte d
by H ongs ak ul K  and Laoth am atus  J7 (Fig. 1), 59 %
cas e s  w e re  diagnos e d as  h aving ce re bral atroph y
s ugge s tive  of H IV e nce ph alopath y. In a s tudy of
416 patie nts  by Singh  R e t al8 th e  incide nce  of H IV
as s ociate d de m e ntia w as  found to be  33.65% . In
a s tudy of 200 patie nts  by Molle r AA e t al10 non-
focal atroph ic ch ange s  w as  s e e n in 74 (37% )cas e s .
Le vy RM e t al15 s tudie d 200 cons e cutive  patie nts
w ith  AIDS and ne urologic s ym ptom s . Th e y found
th e  incide nce  of diffu s e  ce re bral atroph y in 75
(37.5% ) patie nts . H ow e ve r De s h pande  AK  e t al11

in a s tudy of 300 cas e s  found th e  incide nce  of AIDS

Study Comparison Study population Male:Female Ratio

H ongs ak ul K  and

Laoth am atus  J

Be rh e  T e t al

Pate l M L e t al

O live ira JF e t al

Pre s e nt s tudy

19 5

347

105

19 4

60

1.4:1

1.02:1

4.5:1

2.28:1

2.75:1

Table 3

de m e ntia com ple x in only 5.9 %  w h ich  is  s ignificantly
low e r th an th e  pre s e nt s tudy. K im  H J e t al12 s tudie d
34 patie nts  and found th e  incide nce  of H IV e nce -
ph alopath y in 29 %  of cas e s . Satis ch andra P e t al13

found th e  incide nce  of H IV as s ociate  de m e ntia in 15%
of cas e s  out of a total 20 cas e s . Balak ris h nan J e t al14

re porte d th at th e  incide nce  of H IV e nce -ph alopath y
can be  found in 60%  of cas e s .
Th e re  w as  w ide  variation in th e  re porte d incide nce  of
H IV e nce ph alopath y (Tab. 4). H ow e ve r, m os t of th e
s tudie s  found th e  incide nce  value  to be  in be tw e e n
30%  to 40% . Th is  is  s im ilar to th e  pre s e nt s tudy
(38.33% ).

Figure 1: Non contras t axial CT Brain in a 33 ye ar old H IV patie nt
s h ow s  diffus e  brain atroph y w ith  s ym m e trical h ypode ns e  are as

in th e  de e p w h ite  m atte r pe rive ntricular in location-PML.

Study Comparison Incidence of HIV encephalopathy

H ongs ak ul K and Laoth am atus  J

Singh  R e t al

Molle r AA e t al

Le vy RM e t al

Balak ris h nan J e t al

Kim  H J e t al

De s h pande  AK e t al

Pre s e nt s tudy

59 %

33.65%

37%

37.5%

60%

29 %

5.9 %

38.33%

Table 4



Figure 3: Axial CT s can Brain s h ow s  s m all non e nh ancing
h ypode ns e  le s ions  in bilate ral th alam ic re gions .
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In th e  pre s e nt s tudy 15 cas e s  out of total 23 cas e s
of ce re bral atroph y w as  s e e n in th e  age  group 20-
49  ye ars  and m os t of th e m  w e re  m ale  patie nts  (16
cas e s ). Le vy RM e t al15 in th e  s tudy of 200 patie nts
w ith  AIDS and ne urologic s ym ptom s  too found th at
patie nts  w ith  initial CT e vide nce  of atroph y only
w e re  young patie nts  and th e  atroph y w as  re late d
to AIDS and not to norm al aging. Pos t M J e t al16

s tudie d 22 patie nts  and re porte d th at th e  m e dian
age  w as  36.5 ye ar and all th e  patie nts  w e re  m e n.
In th e  pre s e nt s tudy, m os t of th e  patie nts  pre s e nte d
w ith  alte re d s e ns orium  (12 cas e s ) and h e adach e
(9  cas e s ). Pos t M J e t al6 re port th at progre s s ive
alte ration of m e ntal s tatus , confus ion, s low ne s s  of
th ough t e tc. w e re  th e  clinical findings  in H IV
e nce ph alitis . Stanle y PC e t al17 s tudie d 61 H IV
s e ropos itive  patie nts  and found th at h e adach e  and
s e iz ure s  are  com m on in H IV e nce ph alopath y.W h ile
in th e  s tudy by Molle r AA e t al10 th e y found th at
89 %  of th e  patie nts  w ith  no-focal atroph ic ch ange s
h ad no ne urological s ym ptom s ; 2 patie nts  out of
total 74 cas e s  h ad s ym ptom s  and s igns  of
m e ningis m  (Fig. 2) and 3 patie nts  h ad focal ce re bral
s ym ptom s .

In th e  pre s e nt s tudy out of total 23 cas e s  of atroph y,
4 cas e s  w e re  as s ociate d w ith  h ydroce ph alus . Pos t
M J e t al16 found th at out of 21 patie nts  13 h ad
h ydroce ph alus . In total 23 cas e s  of atroph y, h ypo-
de ns e  le s ions  (Fig. 3) w e re  found in 9  cas e s  of
w h ich  3 h ad s ym m e tric diffus e  h ypode ns itie s . Pos t
MJ e t al16 in th e ir s tudy, found th at out of 21 patie nts
w ith  atroph y 7 patie nts  h ad h ypode ns e  le s ions  and
s ym m e trical h ypode ns e  le s ions  w e re  found in 5
patie nts  only. H ongs ak ul K  and Laoth am atus  J7

s tudie d 19 5 patie nts  out of w h ich  144 patie nts  h ad
atroph y de te cte d by CT. Of th e s e  144 patie nts , 50
patie nts  h ad h ypode ns e  le s ions . So th e  pre s e nt
s tudy is  in accordance  w ith  th e  lite rature .

Figure 2: Contras t e nh ance d axial CT Brain s can s h ow s  m ark e d
le ptom e ninge al e nh ance m e nt in s upras e llar cis te rn, righ t s ylvian

fis s ure  and a fe w  of s ulcal s pace s  s ugge s tive  of m e ningitis -
Tube rculous ?

In th e  curre nt s tudy, 33 patie nts  h ad h ypode ns e
le s ions  of w h ich  7 patie nts  s h ow e d ring e nh ancing
patte rn of e nh ance m e nt (Fig. 4) w h ile  6 patie nts
s h ow e d no e nh ance m e nt and one  patie nt h ad
h e te roge ne ous  e nh ance m e nt. Patie nts  w ith  ring
e nh ancing h ypode ns e  le s ions  h ad h e adach e  and
s e iz ure  in 57.14%  of cas e s . Alte re d s e ns orium  w as
s e e n in 28.57%  of cas e s . H ongs ak ul K  and Lao-
th am atus  J7 re porte d th at th e  m os t com m on CT
finding of toxoplas m os is  w e re  m ultiple  de e p and
s upe rficial ring e nh ancing le s ions . In th e ir s tudy



Figure 4(a): Non contras t and (b) contras t e nh ance d CT Brain
axial vie w s  s h ow ing m ultiple  s m all ring e nh ancing le s ions  w ith

s ignificant pe rile s ional e de m a.

Figure 5: CECT Brain axial s can s h ow ing an irre gular ring
e nh ancing le s ion in le ft frontal lobe . Mark e d pe riph e ral e de m a

w ith  e fface m e nt of adjace nt s ulcogyral s pace s - Ce re bral
Tube rculom a.
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th e re  w as  76%  m ultiple  le s ions  and 24%  s ingle
le s ions . In a s tudy conducte d by Satis h ch andra P
e t al13 convuls ions  and focal ne urological de ficits

w e re  s e e n in 61.5%  of cas e s . In th e  s tudy conducte d
by Be rh e  T e t al5 h e adach e  w as  s e e n in 47.2%  of
cas e s , alte re d s e ns orium  w as  s e e n in 58.3%  of
cas e s  and s e iz ure s  w as  s e e n in 42.5%  of cas e s .
In th e  pre s e nt s tudy s ingle  le s ion w as  s e e n in
71.42%  of cas e s  and m ultiple  le s ions  w e re  s e e n
in 28.57%  of cas e s .
In our s tudy, all th e  h ypode ns e  le s ions  w e re  locate d
in th e  s uprate ntorial re gion. 51.51%  of th e  le s ions
w e re  locate d in th e  bas al ganglionic re gion w h ile
48.48%  of th e m  w e re  locate d in th e  ce re bral h e m is -
ph e ric re gion. H ongs ak ul K  and Laoth am atus  J7

re porte d th at th e  ce re bral h e m is ph e re s  and bas al
ganglia are  th e  m os t com m on s ite s  for ce re bral
toxoplas m os is . Cryptococcom as  w h ich  pre s e nt as
none nh ancing h ypode ns e  le s ions  are  als o s ituate d
in th e  bas al ganglionic re gion. Progre s s ive  m ultifocal
le uk oe nce ph olopath y is  als o s e e n on CT as  as ym -
m e tric, none nh ancing h ypode ns e  le s ion w ith out
m as s  e ffe ct in th e  ce re bral h e m is ph e re s . Dina TS18

re porte d th e  locations  of toxoplas m ic le s ions  to be
17%  in bas al ganglionic re gion, 45%  in ce re bral
h e m is ph e re s . Infarctions  als o appe ar as  none nh an-
cing h ypode ns e  le s ions .
Intracranial tube rculom as  appe ar e ith e r as  ring or
nodular e nh ancing h ype rde ns e  or is ode ns e  le s ions
(Fig. 5). Th is  patte rn w as  de s cribe d by W h e lan M A
and Ste rn J19  in e igh t patie nts . In th e ir s tudy, prior
to adm inis tration of contras t m ate rial, all le s ions
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w e re  e ith e r is ode ns e  or m inim ally h ype rde ns e , and
none  w e re  calcifie d. Four patie nts  s h ow e d ring
e nh ancing patte rn w h ile  6 patie nts  h ad th e  nodular
e nh ance m e nt patte rn. Pe rile s ional e de m a w ith
s uprate ntorial location w as  note d in 7 cas e s  w h ile
one  w as  locate d infrate ntorially. In th e  pre s e nt
s tudy, 4 patie nts  h ad h ype rde ns e  le s ion and 3
patie nts  h ad is ode ns e  le s ions . O f th e s e  7 cas e s ,
4 of th e m  h ad le s ions  s uprate ntorially w h ile  3 h ad
le s ions  infrate ntorially. Mas s  e ffe ct w as  s e e n in 6
of th e  cas e s . H e te roge ne ous  patte rn of e nh ance -
m e nt w as  s e e n in 4 cas e s , ring e nh ancing patte rn
in one  cas e s  and h om oge ne ous  e nh ance m e nt in
one  cas e . In th e  s tudy by W h e lan M A e t al19 , 3
patie nts  pre s e nte d w ith  s e iz ure s , 2 w ith  h e adach e
and fe ve r, alte re d s e ns orium , ne ck  rigidity w e re
s e e n in 1 cas e s  e ach . In th e  pre s e nt s tudy, h e ad-
ach e  and s e iz ure s  w e re  s e e n in 3 cas e s  e ach ,
uncons cious ne s s  in 2 cas e s  and alte re d s e ns orium ,
fe ve r in 1 cas e  e ach . One  of th e  h ype rde ns e  le s ion
w h ich  s h ow e d h om oge ne ous  e nh ance m e nt, m as s
e ffe ct and w as  locate d infrate ntorially h ad fe ature s
s im ilar to m e ningiom a (Fig.5). M e ningiom as  are
th e  m os t com m on non-glial prim ary tum ors  of th e
ce ntral ne rvous  s ys te m  and th e  m os t com m on e xtra
axial ne oplas m s , accounting for approxim ate ly 15%
of all intracranial tum ors . Th e  typical m e ningiom a
is  a h om oge ne ous , h e m is ph e ric, m ark e dly e nh an-
cing e xtra axial m as s  locate d ove r th e  ce re bral
conve xity, in th e  paras agittal re gion, or aris ing from
th e  s ph e noid w ing.20

In th e  pre s e nt s tudy, a cas e  w ith  an is ode ns e  le s ion
w ith  calcification and h e te roge ne ous  e nh ance m e nt
locate d infrate ntorially w as  s e e n, th e  fe ature s  of
w h ich  w e re  s ugge s tive  of e pe ndym om a. Epe ndy-
m om as  are  is ode ns e  of on non- e nh ance d CT,
approxim ate ly 50%  s h ow  calcification and m ild to
m ode rate  inh om oge ne ous  e nh ance m e nt is  s e e n
and 60%  of th e m  locate d infrate ntorially.21 Th e s e
findings  e m ph as iz e  th e  ne e d for routine  CT s can-
ning w ith  or w ith out intrave nous  contras t age nt in
H IV patie nts  w ith  ne urologic s ym ptom s  and s igns
as  it is  a ve ry good initial inve s tigation to rule  out
any ne urological involve m e nt. Clinical judgm e nt
alone  is  not s ufficie nt for de te cting ne urological
involve m e nt in H IV patie nts .

Conclusions

CT s can of brain re m ains  an e s s e ntial im aging
s tudy in H IV patie nts  w ith  clinical s igns  and
s ym ptom s  of ne urological involve m e nt. It is  w ide ly
available , s im ple  to pe rform  and can be  pe rform e d
q uick ly on confus e d, de lirious  patie nts . Clinical
diagnos is  is  ofte n not pos s ible  in th e s e  patie nts
be caus e  of cons ide rable  ove rlap in th e  s igns  and
s ym ptom s . CT s can m us t be  done  w h ich  can e ffe c-
tive ly de m ons trate  any ne urological involve m e nt.
In fact a norm al CT s can of th e  brain h as  be e n
s h ow n to be  as s ociate d w ith  a be tte r prognos is  in
re lation to th e  de ve lopm e nt of progre s s ive  ne uro-
logical dis e as e . So th e  CT s can of th e  brain in H IV
infe cte d individuals  w ith  ne urological s ym ptom s
and s igns  can provide  th e  clinician w ith  diagnos tic
as  w e ll as  prognos tic inform ation for a be tte r patie nt
m anage m e nt.
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