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Evaluation�of�Twelve�Patients�with�
Tuberculous�Meningitis

ABS�TRACT��Ob�jec�ti�ve:�To�as�sess�the�pre�sen�ta�ti�on,�di�ag�no�sis�and�tre�at�ment�of�pa�ti�ents�with�tu�ber�-
cu�lo�us�me�nin�gi�tis�(TM).�Ma�te�ri�al�and�Met�hods: Cli�ni�cal�and�la�bo�ra�tory�fin�dings�of�12�pa�ti�ents�with
TM,�fol�lo�wed-up�bet�we�en�2000�and�2004,�we�re�eva�lu�a�ted�ret�ros�pec�ti�vely.�Re�sults:�Se�ven�ma�le�and
fi�ve�fe�ma�le�pa�ti�ents�we�re�en�rol�led�in�this�study.�The�me�an�age�of�the�pa�ti�ents�was�34.5�ye�ars.�Cul-
tu�re�of�ce�reb�ros�pi�nal�flu�id�(CSF)�in�10�ca�ses�re�ve�a�led�Myco�bac�te�ri�um�tu�ber�cu�lo�sis.�No�ne�of�the�CSF
samp�les�was�po�si�ti�ve�for�acid-fast�bac�te�ri�a�(AFB)�by�Ehr�lich-Zi�ehl-Ne�el�sen�(EZN)�sta�i�ning.�M.�tu-
ber�cu�lo�sis was�al�so�iso�la�ted�from�the�spu�tum�samp�le�of�one�pa�ti�ent.�Iso�ni�a�sid�(INH)�re�sis�tan�ce�was
de�tec�ted�in�two�iso�la�tes.�The�most�fre�qu�ent�fin�ding�on�cra�ni�al�com�pu�te�ri�zed�to�mog�raphy�(CT)�and
mag�ne�tic�re�so�nan�ce�ima�ging�(MRI)�was�tu�ber�cu�lo�ma.�Hydro�cep�ha�lus�was�ob�ser�ved�in�4�ca�ses.�Fi�-
ve�pa�ti�ents�had�pul�mo�nary�le�si�ons�on�chest�ra�di�og�raphs.�One�pa�ti�ent�had�ca�vi�ta�ti�on�on�the�right�up�-
per�zo�ne,�one�pa�ti�ent�had�bi�la�te�ral�api�cal�hyper�den�sity,�and�thre�e�pa�ti�ents�had�mi�li�ary�in�vol�ve�ment.
Li�ver�to�xi�city�du�e�to�an�ti-tu�ber�cu�lo�sis�drugs�de�ve�lo�ped�in�2�pa�ti�ents.�Pa�ra�do�xi�cal�en�lar�ge�ment�of�tu-
ber�cu�lo�mas�was�de�tec�ted�du�ring�the�rapy�in�one�ca�se.�Cra�ni�al�MRI�ap�pe�a�red�to�be�mo�re�sen�si�ti�ve
than�CT�in�de�tec�ting�in�trac�ra�ni�al�le�si�ons�of�fo�ur�pa�ti�ents.�Thre�e�pa�ti�ents�di�ed�and�ne�u�ro�lo�gi�cal�se-
qu�els�de�ve�lo�ped�in�thre�e�pa�ti�ents.�Conc�lu�si�on:�Early�di�ag�no�sis�and�tre�at�ment�is�of�ma�jor�im�por�tan�-
ce�in�TM,�which�is�the�most�se�ri�o�us�form�of�ex�tra�pul�mo�nary�tu�ber�cu�lo�sis.�Ho�we�ver,�so�me�prob�lems
such�as�drug�to�xi�city�and�re�sis�tan�ce,�and�oc�cur�ren�ce�of�pa�ra�do�xi�cal�res�pon�se�du�ring�fol�low�up�ca�u�-
se�prob�lems�in�tre�at�ment�co�ur�se.
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ÖZET��Amaç:�Tü�ber�kü�loz�me�nen�jit�li�(TM)�has�ta�la�rın�ta�nı�ve�te�da�vi�le�ri�nin�de�ğer�len�di�ril�me�si.
Ge�reç�ve�Yön�tem�ler:�2000-2004�yıl�la�rı�ara�sın�da�TM�ta�nı�sı�ile�ta�kip�edi�len�12�has�ta�nın�kli�nik�ve
la�bo�ra�tu�var�ve�ri�le�ri�ret�ros�pek�tif�ola�rak�de�ğer�len�di�ril�di.�Bul�gu�lar:�Ça�lış�ma�ya�7�er�kek�ve�5�ka�dın
has�ta�da�hil�edil�di.�Has�ta�la�rın�yaş�or�ta�la�ma�sı�34.5�idi.�On�has�ta�nın�be�yin�omu�ri�lik�sı�vı�sı�(BOS)�kül�-
tü�rün�de�Myco�bac�te�ri�um�tu�ber�cu�lo�sis üre�me�si�ol�du.�Has�ta�la�rın�hiç�bi�ri�nin�BOS�ör�ne�ği�nin�Ehr�-
lich-Zi�ehl-Ne�el�sen� (EZN)� yön�te�mi� ile� bo�ya�na�rak� in�ce�len�me�sin�de� asi�de� di�renç�li� bak�te�ri
gö�rül�me�di.�Bir�has�ta�da�M.�tu�ber�cu�lo�sis ay�rı�ca�bal�gam�kül�tü�rün�de�de�üre�di.�İki�has�ta�da�üre�yen
M.�tu�ber�cu�lo�sis iso�ni�a�zi�de�(INH)�di�renç�li�ola�rak�sap�tan�dı.�Kra�ni�al�bil�gi�sa�yar�lı�to�mog�ra�fi�(BT)�ve
man�ye�tik�re�zo�nans�(MR)�in�ce�le�me�sin�de�sap�ta�nan�en�sık�bul�gu�tü�ber�kü�lo�ma�idi.�Dört�has�ta�da
hid�ro�se�fa�li�sap�tan�dı.�Beş�has�ta�da�ak�ci�ğer�gra�fi�sin�de�ak�ci�ğer�de�lez�yon�lar�gö�rül�dü.�Bun�lar�dan�1’si
sağ�üst�alan�da�ka�vi�tas�yon,�2’si�her�iki�üst�ak�ci�ğer�alan�la�rın�da�yo�ğun�luk�ar�tı�şı�ve�3’ü�mi�li�yer�tu�-
tu�lum�şek�lin�dey�di.�İki�has�ta�da�tü�ber�kü�loz�ilaç�la�rı�na�kar�şı�ka�ra�ci�ğer�de�tok�si�si�te�ge�liş�ti.�Bir�has�-
ta�da� te�da�vi� sı�ra�sın�da� tü�ber�kü�lom�da� pa�ra�doks� bü�yü�me� gö�rül�dü.� Dört� has�ta�da� in�trak�ra�ni�al
lez�yon�la�rın�tes�pit�edil�me�sin�de�kra�ni�al�MR�in�ce�le�me�si�nin�BT’den�da�ha�du�yar�lı�ol�du�ğu�gö�rül�dü.
Üç�has�ta�öl�dü,�3�has�ta�da�nö�ro�lo�jik�se�kel�kal�dı.�So�nuç: Eks�tra�pul�mo�ner�tü�ber�kü�lo�zun�en�cid�di
for�mu�olan�TM�er�ken�ta�nı�ve�te�da�vi�çok�önem�li�dir.�An�cak�iz�lem�sı�ra�sın�da�kar�şı�la�şı�lan�ilaç�tok�-
si�si�te�si�ve�di�ren�ci,�pa�ra�doks�ya�nıt�ge�liş�me�si�gi�bi�so�run�lar�te�da�vi�sey�rin�de�prob�lem�le�re�yol�aç�-
mak�ta�dır.

Anah�tar�Ke�li�me�ler: Tüberküloz�menenjit;�radyolojik�bulgular;�tedavi,�ilaç�direnci
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u�ber�cu�lo�sis� re�ma�ins� as� a� ma�jor� he�alth
prob�lem�and�the�World�He�alth�Or�ga�ni�za�-
ti�on� (WHO)� dec�la�red� it� a� glo�bal� emer-

gency�in�1993.1 Cen�tral�ner�vo�us�system�tu�ber-
cu�lo�sis,�the�most�thre�a�te�ning�form�of�tu�ber�cu�lo�-
sis,�ac�co�unts�for�ap�pro�xi�ma�tely�5% of�ex�tra�pul-
mo�nary� tu�ber�cu�lo�sis.2 TM� is� cha�rac�te�ri�zed� as
me�nin�go�en�cep�ha�li�tis�as�it�af�fects�both�the�me�-
nin�ges�and�the�bra�in�pa�rench�yma�and�its�vas�cu�-
la�tu�re.3 TM� is� usu�ally� ca�u�sed� by� rup�tu�re� of� a
su�be�pend�ymal� tu�berc�le� in�to� the� su�ba�rach�no�id
spa�ce�rat�her�than�di�rect�he�ma�to�ge�no�us�se�e�ding.4

In�this�study,�cli�ni�cal,�mic�ro�bi�o�lo�gi�cal,�and�ra-
di�o�lo�gi�cal�fe�a�tu�res�of�twel�ve�adult�pa�ti�ents�with�TM
who�we�re�hos�pi�ta�li�zed�in�Trak�ya�Uni�ver�sity�Hos�pi-
tal�we�re�eva�lu�a�ted and prob�lems�en�co�un�te�red du�r-
ing�the�di�ag�no�sis, fol�low�up,�and�tre�at�ment�we�re
eva�lu�a�ted.

STUDY PO PU LA TI ON AND MET HODS

Twel�ve�adult�pa�ti�ents�hos�pi�ta�li�zed�du�e�to TM�in
Trak�ya�Uni�ver�sity�Me�di�cal�Fa�culty�Hos�pi�tal�bet�-
we�en�2000�and�2004�we�re�eva�lu�a�ted. The�study
was�per�for�med�af�ter�per�mis�si�on�from�the�Lo�cal
Com�mit�te�e�of�Et�hics�in�Sci�en�ce�and�ac�cor�ding�to
the�gu�i�de�li�nes�of�the�Hel�sin�ki�II�dec�la�ra�ti�on.�Di�ag-
no�sis�of�TM�was�es�tab�lis�hed�when�the�pre�sen�ce�of
lymphocy�tic�me�nin�gi�tis�and�at�le�ast�one�of�the�fol-
lo�wing�fin�dings�we�re�de�tec�ted:�1)��po�si�ti�ve�cul�tu�-
re�of�CSF�or�ot�her�ste�ri�le�body�flu�ids�or�tis�su�es�for
Myco�bac�te�ri�um�tu�ber�cu�lo�sis;�2)�AFB in�CSF,�spu-
tum,�ste�ri�le�body�flu�id�or�tis�su�e�by�EZN�sta�i�ning;
3)�po�si�ti�ve�Man�to�ux�re�ac�ti�on�(af�ter�10�units�of tu-
ber�cu�lin�in�jec�ti�on, skin�in�du�ra�ti�on�of�>10�mm�or
>15�mm�if�the�pa�ti�ent�has�re�ce�i�ved�BCG�wit�hin
the�last�fi�ve�ye�ars)�4)�ho�u�se�hold�con�tacts�or�ot�her
subs�tan�ti�al�ex�po�su�re�to�an�in�di�vi�du�al�with�ac�ti�ve
tu�ber�cu�lo�sis;�5)� ra�di�o�lo�gi�cal� fin�dings�on�cra�ni�al
CT�or�MRI�cha�rac�te�ris�tic�of�M.�tu�ber�cu�lo�sis inc�-
lu�ding�exu�da�tes�in�ba�sal�cis�terns�or�Syli�vi�an�fis�su�-
res,� hydro�cep�ha�lus,� tu�ber�cu�lo�ma,� in�farcts,� and
gyral�en�han�ce�ment;�and 6)�cli�ni�cal�im�pro�ve�ment
with�an�ti�tu�ber�cu�lo�sis�(an�ti-TB)�the�rapy.�Lympho-
cy�tic�me�nin�gi�tis�was�con�si�de�red�if�the�CSF�fin�d-
ings� inc�lu�ded� the� fol�lo�wing:� lymphocy�te� co�unt

mo�re�than�10/mm3,�pro�te�in�le�vel�hig�her�than�40
mg/dL,�and�CSF/se�rum�glu�co�se�ra�ti�o�lo�wer�than
0.6.5

Cli�ni�cal�con�di�ti�ons�of�the�pa�ti�ents�we�re�clas�si�-
fi�ed�in�to�thre�e�sta�ges�ac�cor�ding�to�the�Me�di�cal�Re-
se�arch� Co�un�cil� Sta�ging.6 Sta�ge� I:� pa�ti�ents� with
nons�pe�ci�fic�symptoms,�mi�ni�mal�signs�of�me�nin�gi�-
tis,�no�pa�re�sis,�fully�cons�ci�o�us,�and�in�go�od�ge�ne�ral
con�di�ti�on;�sta�ge�II:�pa�ti�ents�with�drow�si�ness�or�fo�-
cal�ne�u�ro�lo�gi�cal�signs;�sta�ge�II�I:�ex�tre�mely�ill,�de�ep
stu�por�or�co�ma�to�se�pa�ti�ents.�

The�pe�ri�od�bet�we�en� the�on�set�of� symptoms
and�ini�ti�a�ti�on�of�an�ti-TB�the�rapy�was�de�fi�ned�as�the
ge�ne�ral�pe�ri�od�and�the�pe�ri�od�bet�we�en�ad�mis�si�on
to�the�hos�pi�tal�and�the�ini�ti�a�ti�on�of an�ti-TB�the�rapy
was�de�sig�na�ted the�in�ter�val�pe�ri�od. Per�ma�nent�ne�-
u�ro�lo�gi�cal� se�qu�els we�re� de�fi�ned� af�ter� 6� months.
Ma�na�ge�ment�and�du�ra�ti�on�of�the�rapy�we�re�plan�-
ned�and�we�re mo�di�fi�ed�ac�cor�ding�to�the�sta�ge�of
the�pa�ti�ent,�mic�ro�bi�o�lo�gi�cal�re�sults�and�drug�to�xi�-
city.

Cli�ni�cal,�la�bo�ra�tory,�and�ra�di�o�lo�gi�cal�da�ta�we�-
re�ob�ta�i�ned�for�all�pa�ti�ents.�Cra�ni�al�MRI�and�CT
wit�ho�ut�using�con�trast�ma�te�ri�al�we�re�per�for�med�in
ele�ven�pa�ti�ents.�One�pa�ti�ent�did�not�gi�ve�per�mis�si�-
on�to�per�form�ra�di�o�lo�gi�cal�exa�mi�na�ti�on.�Lum�bar
punc�tu�re�was�per�for�med�in�all�pa�ti�ents�be�fo�re�star�t-
ing�the�rapy.�CSF�was�exa�mi�ned�for�to�tal�and�dif�fe�-
ren�ti�al� le�u�kocy�te� co�unts,� pro�te�in� and� glu�co�se
con�tent.�Di�rect�Gram,�Gi�em�sa,�EZN�sta�i�ning�of�CSF
was�per�for�med�for�bac�te�ri�o�lo�gic�in�ves�ti�ga�ti�on.�Spe�-
ci�mens�we�re�cul�tu�red�con�ven�ti�o�nally�on�Lo�wens�-
te�in-Jen�sen�me�di�a�and�ra�di�o�met�ri�cally�(BAC�TEC
460TB� system,� BD� bi�os�ci�en�ces).� M.� tu�ber�cu�lo�sis
comp�lex�was�dif�fe�ren�ti�a�ted�from�Myco�bac�te�ri�a ot�-
her�than�tu�ber�cu�lo�sis�using�the�BAC�TEC�NAP�(p-
nit�ro-α-acety�la�mi�no-ß-hid�roxy-pro�pi�op�he�no�ne)
test.�Sus�cep�ti�bi�lity�tes�ting�for�an�ti-TB�drugs�was
per�for�med�by�the�BAC�TEC�ra�di�o�met�ric�sus�cep�ti�bi�-
lity�as�say.�An�ti�bi�o�tic�con�cen�tra�ti�ons�tes�ted�we�re�0.1
μg/mL�for�INH,�2.0�μg/mL�for�ri�fam�pin�(RIF),�2.0
μg/mL�for�strep�tomy�cin�(SM),�and�2.5�μg/mL�for�et�-
ham�bu�tol�(ETB).7
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RE SULTS

Twel�ve�pa�ti�ents�we�re�en�rol�led�in�this�study.�Se�ven
(58.3%) pa�ti�ents�we�re�ma�le,�and�fi�ve (41.7%)�we�re
fe�ma�le.�The�me�an�age�of�the�pa�ti�ents�was�34.5�ye�-
ars�(ran�ge,�18-72�ye�ars).�The�ave�ra�ge�du�ra�ti�on�of
the ge�ne�ral�pe�ri�od�was�12.5�days�(ran�ge�3-25�days)
and�the�ave�ra�ge�du�ra�ti�on�of�the in�ter�val�pe�ri�od�was
2.3�days�(ran�ge�0-12�days).

The� most� com�mon� symptoms� on� ad�mis�si�on
we�re�he�a�dac�he,� fe�ver,�na�u�se�a,�and�vo�mi�ting;� the
most�fre�qu�ent�signs�we�re�neck�stiff�ness,�fe�ver,�and
loss� of� cons�ci�o�us�ness� (Tab�le 1).�One�pa�ti�ent�had
con�vul�si�ons�on�ad�mis�si�on�to�the�hos�pi�tal�and 4�had
con�vul�si�ons�in�the�fol�low�up�pe�ri�od.�Cra�ni�al�ner�ve
palsy� was� ob�ser�ved� in� 4� pa�ti�ents; one� re�co�ve�red
with�se�qu�el.�In�vol�ved�cra�ni�al�ner�ves�we�re�third,�fo�-
urth,�and�sixth�in�one�pa�ti�ent,�only�sixth�in�two�pa-
ti�ents,�and�only�se�venth�in�one�pa�ti�ent.�All�ae�ro�bic
cul�tu�res�of�the�CSF�we�re ne�ga�ti�ve.�EZN�sme�ar�po�si�-
ti�vity�was�not�de�tec�ted�in�any�of�the�CSF samp�les.
M.�tu�ber�cu�lo�sis�was�de�mons�tra�ted�in�CSF�by�cul�tu�-
re�in�10�pa�ti�ents.�The�ave�ra�ge�ti�me�of�cul�tu�re�po�si�-
ti�vity� was� 20.8� days� (ran�ge� 10-30� days).� M.
tu�ber�cu�lo�sis was�de�tec�ted�in�the�cul�tu�re�of�both�spu-
tum�and�CSF�in�one�pa�ti�ent�who�was�ad�mit�ted�to
the�hos�pi�tal�with�sta�ge�III di�se�a�se.�An�ti-TB�drug�sus-
cep�ti�bi�lity�test�was�per�for�med�in�all�cul�tu�re�po�si�ti�-
ve�pa�ti�ents�and�INH�re�sis�tan�ce�was�de�tec�ted�in�two.�

Fi�ve�pa�ti�ents�had�pul�mo�nary�le�si�ons�on�chest
ra�di�og�raphs.� One� pa�ti�ent� had� ca�vi�ta�ti�on� on� the
right�up�per�zo�ne,�one�had�bi�la�te�ral�api�cal�hyper-
den�sity,�and�thre�e had�mi�li�ary�in�vol�ve�ment.�Whi�-
le�thre�e�pa�ti�ents�had�hydro�cep�ha�lus�on�ad�mis�si�on
to�hos�pi�tal,�hydro�cep�ha�lus�was�de�tec�ted�in�one�pa-
ti�ent�on�the�fo�urth�day�of�hos�pi�ta�li�za�ti�on.�Ven�tri�-
cu�lo�pe�ri�to�ne�al� shunt� was� per�for�med� in� thre�e
pa�ti�ents�with�hydro�cep�ha�lus.�The�cra�ni�al�CT�and
MRI�fin�dings�of�11�pa�ti�ents�we�re�pre�sen�ted�in�Tab�-
le�2.�Cra�ni�al�MRI re�ve�a�led a�0.5�cm�no�du�le�as�well
as�pe�ri�fo�cal�ede�ma�in�the�right�fron�tal�lo�be�and�mi�-
li�met�ric�no�du�les�with�con�trast�ma�te�ri�al�en�han�ce�-
ment� in� the�ba�sal�oc�ci�pi�tal�horn�of� the left� si�de
(Fi�gu�re� 1).� Pred�ni�so�lo�ne� in� ad�di�ti�on� to� an�ti-TB
drugs�was�gi�ven�to�this�pa�ti�ent.�In�the�con�trol�cra-
ni�al�MRI�af�ter�3�we�eks,�en�lar�ge�ment�of�no�du�lar�le-

si�ons,�in�cre�a�se�in�pe�ri�fo�cal�ede�ma,�and�new�mi�li�-
met�ric�no�du�les�lo�ca�ted�sub�cor�ti�cally�we�re�de�tec�-
ted�in�the left�fron�tal,�tem�po�ral,�and�both�pa�ri�e�tal
lo�bes�(Fi�gu�re�2).�

Li�ver�to�xi�city�du�e�to�an�ti-TB�drugs�de�ve�lo�ped
in�one�pa�ti�ent.�INH�and�RIF�we�re�stop�ped�and�tre�-
at�ment�was ma�in�ta�i�ned�with�pyra�zi�na�mi�de�(PZA)
and�ETB.�The�pa�ti�ent�was�fol�lo�wed-up�for 14�days
and�with�li�ver�enz�ymes�wit�hin�nor�mal�li�mits, tre�-
at�ment�was�con�ti�nu�ed�with�fo�ur�drugs�for�2�months
and�then�with�INH�and�RIF�for�an�ad�di�ti�o�nal�10
months.�In�a�pa�ti�ent�with�dis�se�mi�na�ted�tu�ber�cu�lo�-
sis,�tre�at�ment�had�to�be�stop�ped�twi�ce�du�e�to�the�li�-
ver�to�xi�city�of�the�drugs.�He�a�ring�loss�and�vi�si�on
de�fect�de�ve�lo�ped�du�ring�tre�at�ment�with�INH,�RIF,
ETB,�and�SM.�The�tre�at�ment�was�con�ti�nu�ed�with
INH�and�PZA�for�18�months.�The�cli�ni�cal�sta�tus�of
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Infectious�Diseases Eker�et�al

Symptoms and signs Number (%)

Symptoms

Headache 9 (75.0)

Nausea 9 (75.0)

Fever 8 (66.6)

Vomiting 7 (58.3)

Weakness 4 (33.3)

Lack of appetite 4 (33.3)

Double vision 1 (8.3)

Syncope 1 (8.3)

Signs

Neck stiffness 10 (83.3)

Change of consciousness 5 (41.6)

Cranial nerve involvement 4 (33.3)

Paralysis/plegia 4 (33.3)

Nystagmus/ataxia 1 (8.3)

Convulsion 1 (8.3)

TABLE 1: Symptoms and signs of patients with 
tuberculous meningitis on admission to the hospital.

Finding Cranial MRI (n: 11) Cranial CT (n: 11)

Tuberculoma 6 2

Hydrocephalus 4 2

Basal meningitis 3 -

Infarction 1 1

Cerebritis 1 -

TABLE 2: Cranial CT and MRI findings.
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one�pa�ti�ent�ad�mit�ted�to�the�hos�pi�tal�with�sta�ge�I�di�-
se�a�se de�te�ri�o�ra�ted�ra�pidly.�On�the� fo�urth�day�of
hos�pi�ta�li�za�ti�on, he�had�con�vul�si�ons.�Hydro�cep�haly
and�ce�reb�ral�tu�ber�cu�lo�mas�we�re�de�tec�ted�and�ven-
tri�cu�lo�pe�ri�to�nal�shunt�was�per�for�med.�The�pa�ti�ent

di�ed on�the�first�day�of�tre�at�ment.�CSF�cul�tu�re�of
this�pa�ti�ent�grew�M.�tu�ber�cu�lo�sis�re�sis�tant�to�INH
on�the�fo�ur�te�enth�day.�The�ot�her�pa�ti�ent�with�M.
tu�ber�cu�lo�sis�re�sis�tant�to�INH�was�gi�ven�trip�le�drug
re�gi�men�for�12�months.

Eker�ve�ark. Enfeksiyon�Hastalıkları

FI GU RE 1: Cra ni al MRI re ve a led a 0.5 cm no du le and pe ri fo cal ede ma in the right fron tal lo be, and mi li met ric no du le with con trast ma te ri al en han ce ment in the
ba sal oc ci pi tal horn of the left si de.

FI GU RE 2: Cranial MRI after 3 weeks, enlargement of nodular lesions, increase in perifocal edema and new milimetric nodules located subcortiacally were de-
tected in the left frontal, temporal and both parietal lobes.



Thre�e� pa�ti�ents� di�ed� du�ring� tre�at�ment.� Two
had�sta�ge�III�and�one�had�sta�ge�I�di�se�a�se on�ad�mis�-
si�on�to�the�hos�pi�tal.�Thre�e�pa�ti�ents�im�pro�ved�cli�ni�-
cally�with�ne�u�ro�lo�gi�cal�se�qu�els; two�had�sta�ge�II
and�had�sta�ge�III�di�se�a�se (Tab�le 3).

DIS CUS SI ON

TM�can�oc�cur�at any�age.�In�our�study,�the�me�an
age�of�the�pa�ti�ents�was�34.5�and�50%�was�in�the�15-
25�age�gro�up.�Ot�her�stu�di�es�from�Tur�key�re�por�ted
si�mi�lar�re�sults.5,8

The�du�ra�ti�on�of�the�ge�ne�ral�pe�ri�od�was�12.5
days�and�the in�ter�val�pe�ri�od�was 2.3�days�in�this
study.�In�ter�val�pe�ri�ods�lon�ger�than�3�days�we�re�re-
por�ted�to�be�the�most�im�por�tant�fac�tor�as�so�ci�a�ted
with�mor�ta�lity�by�Ver�don�et�al;�on�the�ot�her�hand,
ot�her�stu�di�es�sug�ges�ted�that�the�long�ge�ne�ral�pe�ri�-
od�was�mo�re�sig�ni�fi�cant�than�the�long�in�ter�val�pe-
ri�od�as�a�pre�dis�po�sing�fac�tor�in�the�de�ve�lop�ment�of
se�qu�els.5,9,10

The�most�fre�qu�ent�symptoms�on�ad�mis�si�on�to
the�hos�pi�tal�we�re�he�a�dac�he,�na�u�se�a,�vo�mi�ting,�and
fe�ver;�the�most�fre�qu�ent�signs�we�re�neck�stiff�ness,
fe�ver,�and�cons�ci�o�us�ness�chan�ges.�The�se�fin�dings
we�re�si�mi�lar�to�da�ta�in ot�her�stu�di�es.5,8,11-13

High�pro�te�in�le�vel�in�CSF�was�re�por�ted�to�be a
sta�tis�ti�cally�sig�ni�fi�cant�fac�tor�for po�or�prog�no�sis�by
Ho�sog�lu�in�Tur�key and�by�anot�her�study�from�Qa�-
tar.12,14 CSF�analy�sis�was�per�for�med�in�all�of�our�pa-
ti�ents� on� ad�mis�si�on� to� the� hos�pi�tal� and� be�fo�re
tre�at�ment�but�sta�tis�ti�cal�analy�sis�co�uld�not�be�per-
for�med�du�e�to�low�num�ber�of�pa�ti�ents�in�our�study.�

Cul�tu�re�po�si�ti�vity�for M. tu�ber�cu�lo�sis was�hig�-
her�than�in�ot�her�re�ports.�EZN�sta�i�ning�of�the�CSF
re�ve�a�led�no AFB�in�any�of�our�pa�ti�ents�whi�le�in�10
(83.3%)�M.�tu�ber�cu�lo�sis was�iso�la�ted�from�CSF.�In
a�pre�vi�o�us�study, cul�tu�re�and�AFB�po�si�ti�vity�in�CSF
was� 9.9%� and� 12.9%� res�pec�ti�vely.5 In� anot�her

study,�the�ra�tes�we�re 21.4%�and�7.1%.12 The�iso�la�-
ti�on ra�te�of�M.�tu�ber�cu�lo�sis was 50%�in�the�Qa�tar
study.14 In�many�cli�ni�cal�se�ri�es, sme�ar�po�si�ti�vity�for
AFB�in�CSF�by�mic�ros�copy�is�<10%�and�the�cul�tu�-
re-po�si�ti�ve�ra�te�va�ri�es�from�25-70%.15,16 Se�ve�ral�stu�-
di�es�re�por�ted�that�the�CSF�cul�tu�re�po�si�ti�vity�was
as�so�ci�a�ted�with�wor�se�prog�no�sis.10,13 Alt�ho�ugh�cul-
tu�re�po�si�ti�vity�was high�in�our�study, we�co�uld�not
eva�lu�a�te�its�ef�fect�on�prog�no�sis�du�e�to�the�low�num-
ber�of�pa�ti�ents.�Two cul�tu�re-ne�ga�ti�ve cli�ni�cally�im-
pro�ved�wit�ho�ut�se�qu�el.�

Cra�ni�al�MRI�is�mo�re�sen�si�ti�ve�than�cra�ni�al�CT
in�de�tec�ting�the�le�si�ons�be�low�the�le�vel�of�bra�ins�-
tem�and�in�the pos�te�ri�or�fos�sa.�CT�may�not�de�tect
tu�ber�cu�lo�ma.� Cysti�cer�co�sis,�to�xop�las�mo�sis,�so�me
ne�op�lasms,�and�ot�her�gra�nu�la�mo�to�us�di�se�a�ses�li�ke
sar�co�i�do�sis�may�be�mis�di�ag�no�sed as�gra�nu�lo�ma�by
cra�ni�al�CT.17 CT�and�MRI�show�hydro�cep�ha�lus�in
50-80%,�ce�reb�ral�in�farc�ti�ons�in�25-30%,�and�pe�ri�-
vas�cu�lar�ede�ma�and�tu�ber�cu�lo�mas�in�10-20%�of�the
pa�ti�ents.�The� re�por�ted� fre�qu�ency�of� in�farcts�de�-
mons�tra�ted�by�CT�va�ri�es�from�20% to�38%�and�the�-
ir�in�ci�den�ce�is�sig�ni�fi�cantly�hig�her�in�MRI�than�in
CT.�In�ge�ne�ral,�all�ot�her�le�si�ons�as�so�ci�a�ted�with�TM
are�de�mons�tra�ted�bet�ter�on�MRI�than�on CT�scan.18

Dif�fe�rent�forms�of�le�si�ons�in�TM�we�re�de�tec�ted�in
the cra�ni�al�MRI�of�4�pa�ti�ents�who�se�cra�ni�al�CT�im-
a�ges�we�re�nor�mal.�Alt�ho�ugh�this�fin�ding�may�sug-
gest�the�sen�si�ti�vity�of�MRI�in�de�mons�tra�ting�TM
le�si�ons,� the�num�ber� of� pa�ti�ents� inc�lu�ded� in� this
study�was�not�ade�qu�a�te�to�con�firm�this.�This�dif�fe�-
ren�ce�may�al�so�be�du�e�to�not�using�con�trast�ma�te�-
ri�al� for� cra�ni�al� CT.� In� our� pa�ti�ents,� the� most
fre�qu�ent�pat�ho�logy�de�tec�ted�on�MRI�was�tu�ber�cu�-
lo�ma.�This�fin�ding�was�fol�lo�wed�by�hydro�cep�ha�lus
and�ba�sal�me�nin�gi�tis.�In�the�study�by�Ki�la�ni�et�al
inc�lu�ding�122�ca�ses, the�most�fre�qu�ent�pat�ho�lo�gic
fin�dings�on�MRI�we�re�hydro�cep�ha�lus,�tu�ber�cu�lo�-
mas,�lep�to�me�nin�gi�tis,�in�farc�ti�on�and�bra�in�abs�cess
in�fol�lo�wing�or�der.19 In�anot�her�study,�the�most�fre-
qu�ent�fin�dings�on�cra�ni�al�CT�we�re�hydro�cep�ha�lus
(47%),�bra�in�ede�ma (11%) and�tu�ber�cu�lo�ma�(8%).8

Ne�u�ro�lo�gi�cal�se�qu�els�de�ve�lop�in�el�derly�pa�ti�-
ents,� in�fants� with� hydro�cep�ha�lus,� and� pa�ti�ents
who�se� di�ag�no�sis� are� es�tab�lis�hed� la�te.17 De�ve�lop�-
ment�of�hydro�cep�ha�lus�was�re�por�ted�to�be�a�po�or
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Stage 1 Stage 2 Stage 3

Recovered (n) 6

Had sequel (n) 2 1

Died (n) 1 2

TABLE 3: Clinical staging and prognosis.



Turkiye�Klinikleri�J�Med�Sci�2008;28(6)914

prog�nos�tic�sign�by�many�stu�di�es.10,19 In�our�study
hydro�cep�ha�lus�de�ve�lo�ped�in�4�pa�ti�ents;�two�di�ed
and�two�had�ne�u�ro�lo�gi�cal�se�qu�els.�Hydro�cep�ha�lus
may�be�con�si�de�red�a�prog�nos�tic�fac�tor�in�pa�ti�ents
with�TM.

The�most�con�tro�ver�si�al�to�pic�in�the�ma�na�ge�-
ment�of�TM�the�rapy�is�the�be�ne�fit�of�cor�ti�cos�te�ro�-
ids.�Cor�ti�cos�te�ro�id�is�con�si�de�red�in�the�tre�at�ment
du�e�to�its tis�su�e�in�jury�dec�re�a�sing�ef�fect�by�the�pre-
ven�ting�me�nin�ge�al�inf�lam�ma�ti�on�and�in�ter�le�u�kin
sec�re�ti�on.�In�a�pros�pec�ti�ve�study,�methy�lpred�ni�so�-
lo�ne�was�not�ef�fec�ti�ve�in�im�pro�ving�cli�ni�cal�out�co�-
me.20 Ste�ro�ids�are�re�por�ted�to�be�ef�fec�ti�ve�es�pe�ci�ally
in�pa�ti�ents�with�pa�ra�do�xi�cal�re�ac�ti�on�in�im�pro�ving
di�se�a�se�out�co�me�and�cli�ni�cal�symptoms.17 Cor�ti�cos�-
te�ro�id�can�sup�press�the�host�im�mu�no�lo�gi�cal�pro�ces�-
ses�aga�inst�myco�bac�te�ri�al�pro�ducts,�the�mec�ha�nism
which�is�con�si�de�red�to�be�res�pon�sib�le�for�the�pa�ra�-
do�xi�cal�re�ac�ti�on.�In�con�trast, the�num�ber�of tu�ber�-
cu�lo�mas�in�cre�a�sed�in�a�ca�se�re�ce�i�ving�cor�ti�cos�te�ro�id
tre�at�ment� in� the� third� we�ek� of� the�rapy� in� our
study.�Tu�ber�cu�lo�mas�we�re�re�por�ted�to�de�ve�lop�in
23%�of�the�cor�ti�cos�te�ro�id�ad�mi�nis�te�red�ca�ses�in�an-
ot�her�study.�Du�e�to�the ab�sen�ce�of�suf�fi�ci�ent�da�ta
on�the�ra�te�of�tu�ber�cu�lo�ma,�it�is�dif�fi�cult�to�conc�lu�-
de�that�cor�ti�cos�te�ro�id�the�rapy�pre�vents�de�ve�lop�-
ment�of�tu�ber�cu�lo�ma.21 Alt�ho�ugh�stu�di�es�at�temp�ted
to�con�trol�pa�ra�do�xi�cal�growth�of�the�ce�reb�ral�mass
le�si�on�or�ce�reb�ral�ede�ma,�the�ef�fect�of�ste�ro�ids�on
sup�pres�sing�pa�ra�do�xi�cal�res�pon�se�is�not�cle�ar.22,23

Sin�ce�con�ti�nu�o�us�the�rapy�is�im�por�tant�in�cli�n-
i�cal�im�pro�ve�ment, an�ti-TB�drug�to�xi�city�is�a�prob-
lem.�When�li�ver�to�xi�city�de�ve�lops,�the�tre�at�ment
sho�uld�be�stop�ped�un�til�to�xi�city�re�sol�ves.5,8 In�our
study,�we�had�to�in�ter�rupt�tre�at�ment�du�e�to�li�ver
to�xi�city�in�two pa�ti�ents who�de�ve�lo�ped�ne�u�ro�lo�gi�-
cal�se�qu�els.�

Only�a�few�stu�di�es�we�re per�for�med�exa�mi�ning
the�re�la�ti�ons�hip�bet�we�en�dif�fe�rent�pat�terns�of�drug
re�sis�tan�ce�and�the�ir�ef�fect�on�tre�at�ment�res�pon�se
and�out�co�me�of�TM.�INH�has�an early po�tent�bac�te-

ri�ci�dal�ef�fect�and�its�pe�net�ra�ti�on�to�CSF�is�ex�cel�lent;
thus,�TM�ca�u�sed�by�or�ga�nisms�re�sis�tant�to�this�drug
may�be�re�la�ti�vely�har�der�to�tre�at.�INH�and/or�SM
re�sis�tan�ce�pro�bably�has�no�sig�ni�fi�cant�det�ri�men�tal
im�pact�on�out�co�me�be�ca�u�se�RIF-con�ta�i�ning�first-li�-
ne�an�ti�tu�ber�cu�lo�sis�drug�re�gi�men�is�suf�fi�ci�ent�for�a
go�od�out�co�me�whi�le�M.�tu�ber�cu�lo�sis re�sis�tant�to�at
le�ast�INH�and�RIF�has�a�de�vas�ta�ting�ef�fect�on�the
out�co�me�of�TM.24 In�our�study, we�de�tec�ted�INH�re-
sis�tan�ce�in�two�ca�ses; one�di�ed�and�the�ot�her�was�gi�-
ven�trip�le�drug�re�gi�men�for�12�months.

Thre�e�pa�ti�ents�had�sta�ge�III�di�se�a�se on�ad�mis�-
si�on;�two�di�ed�and�one�de�ve�lo�ped�ne�u�ro�lo�gi�cal�se-
qu�els.� One� out� of� eight� sta�ge� II� pa�ti�ents on
ad�mis�si�on�had�se�qu�els,�whe�re�as�the re�ma�i�ning�se�-
ven� pa�ti�ents� we�re� disc�har�ged� from� the hos�pi�tal
with�cli�ni�cal�im�pro�ve�ment.�The�se�re�sults�we�re�in
con�cor�dan�ce� with� the� fin�dings in� ot�her� stu�di�es,
which�sta�ted�that�the�sta�ge�of�the�pa�ti�ent was�im-
por�tant�for�prog�no�sis.12,25,26 In�anot�her�study,�po-
ten�ti�al�risk�fac�tors�for�mor�ta�lity�we�re�re�por�ted�as
co�ma�to�se�sta�te,�de�lay�in�tre�at�ment�and�con�vul�si�ons
on�ad�mis�si�on�to�the�hos�pi�tal.8

In�our�study,� thre�e� (25%)�pa�ti�ents�di�ed�and
thre�e� (25%)� pa�ti�ents� had� ne�u�ro�lo�gi�cal� se�qu�els.
Mor�ta�lity�ra�te�was�21%,�23.3% and�13.1�%�in�thre�e
dif�fe�rent�stu�di�es�re�por�ted�from�Tur�key.8,11,27

In�conc�lu�si�on,�early�di�ag�no�sis�and�tre�at�ment�is
of�ma�jor�im�por�tan�ce�in�TM,�which�is�the�most�se-
ri�o�us�form�of�ex�tra�pul�mo�nary�tu�ber�cu�lo�sis.�As�it�ta�-
kes�long�ti�me�to�iso�la�te�the�bac�te�ri�a�in�cul�tu�re,�it�is
bet�ter�not�to�wa�it�for�di�ag�no�sis�and�to�start�tre�at�-
ment�as�so�on�as�pos�sib�le�af�ter�a�qu�ick�la�bo�ra�tory
and�ra�di�o�lo�gi�cal�in�ves�ti�ga�ti�on�pe�ri�od.�One�of�the
im�por�tant�re�a�sons�of�un�suc�cess�ful�tre�at�ment�is�the
in�ter�rup�ti�ons�of�tre�at�ment�pe�ri�od�be�ca�u�se�of�drug
to�xi�city.�Mo�re�o�ver,�drug�re�sis�tan�ce�and�oc�cur�ren�ce
of�pa�ra�do�xi�cal�res�pon�se�un�der�tre�at�ment�can�pre-
vent�ef�fi�ci�ent�tre�at�ment.�Re�cog�ni�ti�on�of�all�the�se
prob�lems�and�the�pres�crip�ti�on�of�con�ve�ni�ent�tre�at�-
ment�are�very�im�por�tant.

Eker�ve�ark. Enfeksiyon�Hastalıkları
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