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econdary parkinsonism, a disorder with symptoms similar to Parkin-
son’s disease, can be caused by stroke, encephalitis, the use of dopami-
ne receptor antagonists and rarely by intracranial neoplasms.1-3 Venous

air embolism, hemodynamic instability, spinal cord and lower brainstem
infarctions have been reported in a number of patients who had undergo-
ne posterior fossa surgery in sitting position.4,5 Harders et al.6 reported post-
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AABBSS  TTRRAACCTT  Pa ti ents un der go ing pos te ri or fos sa sur gery in sit ting po si ti on ha ve be en re por ted to
suf fer from ve no us air em bo lism, he mody na mic ins ta bi lity, spi nal cord and lo wer bra ins tem in-
farc ti ons, and pne u mo cep ha lus. Alt ho ugh par kin so nism has be en pre sen ted se con dary to sub du ral
he ma to ma or ef fu si on, the re are no reports abo ut par kin so nism related to ten si on pne u mo cep ha -
lus and sub du ral ef fu si on fol lo wing to sur gi cal re mo val of the ves ti bu lar schwan no ma. He re in, we
pre sent two pa ti ents with acu te on set par kin so nism symptoms that ap pe a red af ter ves ti bu lar
schwan no ma sur gery per for med in sit ting po si ti on. Both pa ti ents had no ex trap yra mi dal signs and
symptoms on pre o pe ra ti ve exa mi na ti on. Our first ca se had fron tal sub du ral pne u mo cep ha lus and
ef fu si on, and se cond one si mi larly had ten si on pne u mo cep ha lus in the ven tri cu lar spa ce. In both
ca ses, the com pres si on of the in trac ra ni al air on the fron to ba sal cir cu it (fron to cor ti cal-stri a tal-pal -
li dal-tha la mic-cor ti cal lo op) ca u sed to par kin so nism. We conc lu ded that se con dary par kin so nism
co uld oc cur with dysfunc ti on of the cir cu its lin king the fron to ba sal path way re sul ting in com pres -
si ve ef fect of ten si on pne u mo cep ha lus.

KKeeyy  WWoorrddss::  Ne u ro ma, aco us tic; par kin son di se a se, se con dary; ne u ro sur gery; 
pne u mo cep ha lus; ba sal gang li a di se a ses 

ÖÖZZEETT  Otu rur po zis yon da ar ka fos sa cer ra hi si uy gu la nan has ta lar da ve nöz ha va em bo li si, he mo di -
na mik ins ta bi li te, spi nal kord ve be yin sa pı en fark tla rı ve pnö mo se fa li ge liş ti ği bil di ril miş tir. 
Sub du ral he ma tom ve ya efüz yo na bağ lı par kin so nizm su nul muş ol ma sı na kar şın ves ti bü ler schwan -
no ma nın cer ra hi ola rak çı kar tıl ma sı nı ta ki ben tan si yon pnö mo se fa li ve sub du ral efüz yon ge li şi mi
ile iliş ki si he nüz bil di ril me miş tir. Biz otu rur po zis yon da ya pı lan schwan no ma cer ra hi si ni ta ki ben
akut baş lan gıç lı par kin so nizm semp tom la rı or ta ya çı kan iki has ta su nu yo ruz. Her iki has ta da ope -
ras yon ön ce si in ce le me de eks trapi ra mi dal bul gu ve semp tom la ra sa hip de ğil di. İlk ol gu fron tal sub -
du ral pnö mo se fa li ve efü zo na sa hip ti, ve ikin ci ol gu nun ben zer ola rak ven tri kü ler boş luk ta tan si yon
pnö mo se fa li si var dı. Her iki ol gu da in trak ran yal ha va nın fron to ba zal çev rim (fron to kor ti kal-stri a -
tal-pal li dal-ta la mik-kor ti kal dön gü) üze rin de ki bas kı sı par kin so niz me ne den ol du. Biz se kon der
par kin so niz min tan si yon pnö mo se fa li nin kom pre sif et ki le ri ile so nuç la nan fron to ba zal yo lak ile
bağ lan tı lı çev rim le rin dis fonk si yo nu ile olu şa bi le ce ği so nu cu na var dık. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Nö ro ma, akus tik; par kin son has ta lı ğı, ikin cil; si nir cer ra hi si; 
p nö mo se fa lus; ba zal gang li yon has ta lık la rı
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o pe ra ti ve pne u mo cep ha lus ma inly lo ca ted in fron -
tal sub du ral and in ter he misp he ric fis su re on cra ni -
al to mog raphy in early pha se of pos to pe ra ti ve
pe ri od.

Pne u mo cep ha lus is de fi ned as the pre sen ce of
air in the cra ni um. It is cri ti cal to dis tin gu ish it from
ten si on pne u mo cep ha lus whe re the air is un der the
pres su re. Air can be lo ca ted in dif fe rent com part -
ments such as epi du ral, sub du ral, su ba rach no id spa -
ces and in tra pa rench ymal and in tra ven tri cu lar are as
in pne u mo cep ha lus. Pa ti ents with ten si on pne u mo -
cep ha lus can pre sent with he a dac he, na u se a, vo mi -
ting and ob tun da ti on. Furt her mo re, ten si on pne u mo
cep ha lus can ca u se signs and symptoms of fo cal de fi -
cit or in cre a se in trac ra ni al pres su re re le vant to mass
ef fect. Pne u mo cep ha lus is very com mon af ter sur-
gery performed in the sit ting po si ti on, but ten si on or
sympto ma tic pne u mo cep ha lus ra rely oc cur.7

To the best of our know led ge, the re has be en
no re port abo ut par kin so nism du e to pne u mo cep ha -
lus and ef fu si on sub se qu ent to ce re bel lo pon ti ne ang -
le (CPA) tu mor ope ra ti ons in the sit ting po si ti on. 

CA SE RE PORTS

CA SE 1

A 67-ye ar-old fe ma le pa ti ent was ad mit ted to our
ne u ro sur gery cli nic with comp la ints of ver ti go and
numb ness on the right si de of her fa ce. She had suf-
fe red from prog res si ve uni la te ral right si de he a ring
loss for 15 ye ars. She had the di ag no sis of tri ge mi nal
ne u ral gi a es tab lis hed by a ne u ro lo gist du e to per sis -
tent pa in on the right si de of her fa ce two ye ars ago
and she was on car ba ma ze pi ne (800 mg/day) and ga -
ba pen ti ne (1800 mg/day) treatment sin ce then. She
comp la ned of in cre a sing pa in along the dis tri bu ti ons
of V1-V2-V3 di vi si ons of tri ge mi nal ner ve. Her ne -
u ro lo gi cal exa mi na ti on re ve a led dec re a sed sen sa ti on
in the area innervated by right fifth cranial ner ve,
he a ring loss in the right ear, ata xic ga it, ce re bel lar
ins ta bi lity, dysmet ri a, and dis di a do ko ki ne sis. Cra ni -
al mag ne tic re so nan ce (MR) ima gi ng de mons tra ted a
CPA tu mor (3 x 3 x 3 cm) with con trast en han ce -
ment on the right side (Fi gu re 1 A, B). 

She un der went sur gery in the sit ting po si ti on
for the tu mor ori gi na ted from eighth cra ni al ner ve

com pres sing and ex ten ding to the fifth cra ni al ner -
ve, on its la te ral and su pe ri or ed ges. The tu mor was
totally re mo ved and was a ves ti bu lar schwan no ma.
Du ring the pos to pe ra ti ve pe ri od, Ho u se-Brack -
mann gra de 3 fa ci al palsy de ve lo ped on the right
si de. Furt her mo re, she suf fe red from ob tun da ti on
with fa ci al hypo mi mi a, brady ki ne si a, and bi la te ral
ri gi dity pro mi nent in the right wrist in the third
day fol lo wing the ope ra ti on. Ac cor ding to uni fi ed
par kin son di se a se ra ting sca le (UPDRS), mo tor sco -
re was 25. On fifth day fol lo wing the ope ra ti on, her
ri gi dity, brady ki ne si a, and bra di mi mi in cre a sed
gra du ally and tre mor ap pe a red at the right hand.
Cra ni al to mog raphy (CT) and MR ima ges sho wed
bi la te ral sub du ral fron tal ten si on pne u mo cep ha lus
and ef fu si on (Fi gu re 1 C, D). No fa mi li al his tory of
par kin so nism was pre sent. She was vi de o-typed
and le vo do pa, car bi do pa and ca tec hol-O-methy -
ltrans fe ra se in hi bi tor (50 mg q.i.d) were adminis-
tered. On the fol lo wing days, her ex trap yra mi dal
symptoms re sol ved gra du ally. Con trol cra ni al MR
ima ging re ve a led dec re a sed air and ef fu si on in the
bi la te ral fron tal sub du ral spa ces.

FI GU RE 1: Axi al T1 we igh ted cra ni al MR ima ges (A, B) show right CPA tu -
mor (3 x 3 x 3 cm) with con trast en han ce ment (whi te ar row), axi al CT ima ge
(C) re ve als bi la te ral fron tal sub du ral ten si on of pne u mo cep ha lus (whi te star)
and com pres si on of fron tal lo be that in di ca tes ten si le or com pres si ve ef fects
of ten si on pne u mo cep ha lus (black ar row). Sa git tal MR ima ge (D) ma ni fests
to dec re a se in fron tal sub du ral ten si on of pne u mo cep ha lus (whi te star) and
fron tal sub du ral ef fu si on (black ar row).



CA SE 2

A 72-ye ar-old ma le had be en suf fe ring from tin ni -
tus and prog res si ve left uni la te ral he a ring loss for
18 months. He ad mit ted to de part ment of ne u ro -
sur gery for his prog res si ve ver ti go. His ne u ro lo gi -
cal exa mi na ti on was nor mal ex cept for he a ring loss
at the left ear and im ba lan ce. 

Cons truc ti ve in ter fe ren ce ste ady sta te-se qu en -
ce (CISS) and T1 we igh ted cra ni al MR ima ging sho -
wed a CPA tu mor (1 x 1 x 1 cm) (Fi gu re 2 A, B).
Left pa ra me di an su boc ci pi tal ret ro sig mo id ap pro -
ach was per for med in sit ting po si ti on and the tu -
mor was re mo ved in to tal which was a ves ti bu ler
schwan no ma. Pos to pe ra ti ve CT scan sho wed bi la -
te ral fron tal sub du ral air con sis tent with ten si on
pne u mo cep ha lus (Fi gu re 2 C). Ni ne days af ter the
sur gery, he be gan to suf fer from ob tun da ti on with
brady mi mi a as well as neck stiff ness, brady ki ne si -
a, bi la te ral ri gi dity pro mi nent on the left si de and
bi la te ral pos tu ral tre mor. UPDRS mo tor sco re was
26. Du e to the se prog res si ve symptoms, le vo do -
pa/ben sa ra zi de (62.5 mg q.i.d) were ini ti a ted. His
symptoms and ex trap yra mi dal signs im pro ved gra -
du ally. Cra ni al MR ima ging re ve a led a dec re a se in
si ze of in tra ven tri cu lar air and fron tal pne u mo cep -
ha lus (Fi gu re 2 D).

DIS CUS SI ON
The sit ting po si ti on is used for pos te ri or fos sa sur-
gery in many ne u ro sur gi cal units. It is al so pre fer -
red to su pi ne po si ti on for CPA sur gery du e to go od
sur gi cal ac cess to the le si on. Ho ve wer, in sit ting po-
si ti on, air can get in to the sub du ral, in tra ven tri cu -
lar, cis ter nal and su ba rach no i dal spa ces.9 The
pos to pe ra ti ve pne u mo cep ha lus may in cre a se the
risk of ten si on pne u mo cep ha lus.10 It usu ally do es
not re qu i re tre at ment, however it is cri ti cal to dis-
cri mi na te be nign pne u mo cep ha lus and ten si on
pne u mo cep ha lus which ne eds to be eva cu a ted if
be co mes se ri o usly sympto ma tic or is refractory to
me di cal tre at ment. In both of our ca ses, symptoms
reg res sed with me di cal tre at ment and con ser va ti ve
pre ca u ti ons. For this re a son, sur gi cal in ter ven ti on
such as burr ho le punc ti on was not ne ces sary. It co -
uld be dif fi cult to dis tin gu ish and ma ke a de ci si on
for sur gery in both con di ti ons, but ten si on pne u -

mo cep ha lus usu ally ca u ses com pres si on on the bra -
in which is ob vi o us on CT and MR ima ges (Fi gu res
1C, 2C). Ten si on or sympto ma tic pne u mo cep ha lus
af ter surgery performed in the sit ting po si ti on has
al re ady be en re por ted.7,9,11 Par kin so nism, which is
se con dary to the in trac ra ni al he ma to ma and ne op -
lasm, par ti cu larly bra ins tem cystic as tro si to ma,
fron tal me nin gi o ma and lar ge sup ra ten to ri al 
tu mo r with or wit ho ut com pres si on and dis tor ti on
on the ba sal gang li a, has be en re por ted be fo re as
well.1,2,12-14 But par kin so nism du e to CPA tu mor o-
pe ra ti on performed in sit ting po si ti on has not be en
re por ted yet.

In our ca ses, se con dary par kin so nism co uld be
as so ci a ted with ten si on pne u mo cep ha lus re le vant
to im pa ir ment of the blo od flow se con dary to com-
pres si ve or ten si le ef fect on the ba sal gang li a, which
cre a tes low per fu si on in the stri a to pal li dal re gi on
and com pres si on or dis tor ti on on fron to ba sal cir-
cu it.14,15 Con se qu ently, pne u mo cep ha lus and its
ten si le ef fect co uld play an im por tant part in com-
pres son and im pa i rment of re gi o nal ce reb ral blo od
per fu si on of the ba sal gang li a.
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FI GU RE 2: Axial CISS sequence MR (A) and coronal T1 weighted MR im-
ages (B) indicate a CPA tumor (1 x 1 x 1 cm) with contrast enhancement
(white arrow). Axial CT images (C-D) reveal early stage bilateral frontal sub-
dural air consistent with tension pneumocephalus (white star) and decreased
pneumocephalus in subacute stage.
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