Brain & NeuroRehabilitation Vol. 4, No. 1, March, 2011

Delayed Onset Pneumo-hydrocephalus Caused by Traumatic Skull Base Fracture

—A case report—
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Pneumocephalus is defined as the presence of air or gas within the cranial cavity. It is usually associated
with disruption of the continuity of the skull after head and facial trauma, neuro or otorhinolaryngologic
surgery, and rarely, spontaneously. But a case of pneumo-hydrocephlus, a special subtype of
pneumocephalus, has been rarely reported. This is a case of a 26-year-old quadriplegic patient who
traumatic brain injury with left frontoparietal skull bone fracture and epidural hemorrhage with developed
of pneumo-hydrocepahlus in the ventricle 6 months after injury. The mechanism of this case can be

explained by the

“‘inverted bottle” hypothesis. Clinical observation suggests that the leakage of

cerebrospinal fluid through the ventricle-peritoneal shunt tube caused negative pressure gradient
differences resulting in the inflow of outside air into the ventricle through fissures created by concealed
fracture of the skull base. (Brain & NeuroRehabilitation 2011; 4: 61-63)
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Fig. 1. Serial changes of brain CT (A) Initial brain CT after traumatic accident showed multiple hamorrhage. (B) Brain CT at 2 months
after first surgery showed hydrocephalus. (C) Brain CT at 6 months after first surgery showed pneumohydrocephalus. (D) Brain CT at
2 months after second surgery showed substantial resolution of pneumohydrocephalus.

(Fig. 1B). o|% &Y 5 47] o] 223 HEX =S A3l
29 Agolstate] YSHAT, AU TA BT Fea

L &4 = (Glasgow coma scale)} 87 (Eye opening 4,
Verbal commend 1, Motor Response 3)2.2 A& O
o, 7ol G A A AMMSE) & M523 tuja A
OA)&z Atz st AR Ealg, £AutEz|
4*(modified barthel index)= 022 7| 5AE== AEF o
2 Y2 FH At £ % AHe FE A S
o2 olFojFon XNEBFH BEHoz AL AT
SR Slglek 29 38 4 % oA 259
2eo] 25 20] ShPBhAom, B2 o7l BEH
B4, £504 2 wRRAN o) BATH| B2
Holom, ¥ A U s BHT BH YEi
modified Ashworth scaledt 35322 SHHAU

D4 F I o3 s
A, B% AL FULolE BFak k30| At L A
5 SJA10] AHEL 44 Hfom, Foane B A
T+ 67%(Eye opening 2, Verbal commend 1, Motor
Response 3) 0.2 A o] APt k] AFE G2&g
A F7eFe AR A W HEoE AR
t}(Fig. 1C).

o] % et AA oA BEA NBE st S
o] glo] X £ 7 71AH 2o A e

)
1>
lo
>
>
ot
oyl
B>
ot

AT,
S4 224 B2 AR B0 Yglow, Y
(lateral ventricle)2] 9 (anterior horn) ¥ ¢} =2 (fistula)

o gl ek PRI ATRAL ol gdte] A

T SEFES I, HARY 55 Ue e 5
o, £53& w57 ot o]Ho AR (ligation) =]
o Y HAEZDGE A|A st 28 HAET et
= At e o A 29ez YHste XHQ'

N
Fu
l
>,
)
o
&‘&
lo
“O

15 AAbgo] Eojutar 92l
NS5 A B ek g
i 4= = Sle XJEE T4 TAEGoH, o|F AALE
o] F7ksto] AWl FuE AT WO FEALR
9 AAE /\]5301'93\5]'- XH%}Z]E Fo= ST 25
A % (Glasgow coma scale)= 13+ ¢ A&} SUsHA &
st o, 7Hol A HI AAHMMSE), 4=7gubd 2| 4=(modi-
fied Barthel index)= W37 Qidch

Fa T IMY 29T X &5 2 HAA 3715
F5o] TAE HAo= 3717t glgen tE H=E
219 Ruj7t oA S7HE S 9T 4 A SickFig. 1D).

ni,

19729 %22 Magnaes S'0] E 13l ¥]Alof drAist

62 »



2 @l 39l

TN4EFL B71H5Y B4 guiz 1 A At
I3 A1 53] 2 sHAlel ofd Bud wot glck o
whA el 371450 Aol Adu 29l0] F717 A7)
B HE AT, 3714550 A9els 717 4
Ao Soi7huA] Mg Fol ALt KoY Yot
4ol GRL wAH $EFS o)A ek

FEE Eatel MUA W2 B f9e g Hues

A goo] ZejutewA Seto] A Heof o]t ¢
g9 zojz st F7I7F ¥ AFoem {oHT=
‘inverted bottle’ 7}d3t 32 EA U 7|7L 3= 59 ¢
go] IA A7]= Yol UL W & BIAZ 377 5o
ZF 4= gtk “ball valve’ 7Hd o] AAE 1 9k = 71%)
7Hd BE TAERO 2 Ado] QA gon, Fe
Aeozw AT 5 9k ddo] E 4+ o &gk
A7 dxE HuE AHEH WAEE g2aE ©
3 mm °o|5te] F2 AEO Rk ¥ HtH T FY HA

A 7Hzo] WAR AT gk

H =79 AL ‘inverted bottle’ 7HdZ Ao E 4=
ek, & SRgel WS 14 HABGUAEE Ay
5t7] Hofli= HA e o] wobA F3& F3l 371
$00] HA) YA, 4 F BIE P AEEY
oAl 714 2d& Bt S HE oot R
Rolol 3zl FAECH, 13 ARG o5

#5olo] B2 wolwA Setol FAHH o,
3 9Rg77t HAR Yol FSEFS WAL
Aoz Qe

71650l AR Aol

X
x

Aol A-AA FF
2l Aol ob gt FANE
SaAA AFA o] el o £A
olct.” Eljamelz} Foy'’2] Bi1of oj3}d, 9
Ho| f-2Zo] | 160759 IAAE hiFe
6000 Gt BRFEO] HAA H#E
o] g2o] AUUD A Fol| B
b gl QolA 29%71 H A A
H&o] Eria stk

FIFTZ0| 9L BS YEuuE o

_>L
oz
o N
4
24
fr
o
oM,
9_5
)
o
S
Q

ne 12 °"J
o m 2

B

e

weor
N

oX,
o
fu
i
o
P

o 2
(8]
S
N

oX
x

Kl o

N

o S bt oo it Hz oo
o
32 ¥R

f
ofl
ol

o e
il‘
fu
=)
r°*'

e Q@ &
ol\

)

H

ot do

QMM BT 7K ZME 0Io X|o1A 27|

181 AEZ 10| —XP BT

F T 48 2P| Mgl 23uA ¢ 3717
Ml EA) gok, F71A2) 2R gge] L u) 9]
sfe] W=A] 714 B B2 HUS AT s e
4 29 APtk

ool & AREE Felol At go] HARGTE A
B F W43 ddE eoE R3e B Aad 34
52 B9 WA Huste wpoldk

g12d

1) Benjamin N, Harinder D. Traumatic tension pneumocephalus
after blunt head trauma and positive pressure ventilation.
Prehosp Emerg Care. 2010;14:1-6

2) DelGaudio JM, Ingley AP. Treatment of pneumocephalus
after endoscopic sinus and microscopic skull base surgery. Am
J Otolaryngol. 2010;31:226-230

3) David WC, Martin JC, Samer F. Endoscopic management of
skull base defects associated with persistent pneumocephalus
following previous open repair: a preliminary report.
Otolaryngology-Head and Neck Surgery. 2010;142:820-826

4) Hasan D. Treatment of acute hydrocephalus after subar-
achnoid hemorrhage with serial lumbar puncture. Stroke.
1991;22:190-194

5) Brandt L, Sonesson B, Ljunggren B, Saveland H. Ruptured
middle cerebral artery aneurysms with intracerebral hemorr-
hage in younger patients appering moribund: emergency
operation? Neurosurgery. 1987;20:925-929

6) Kwon HK, Cho YS. Does hydrocephalus in stroke affect the
functional outcome? | Korean Acad Rehabil Med. 1997;21:
264-268

7) Magnaes B, Nornes H. Traumatic tension pneumohydro-
cephalus: the intracranial pressure pattern and the patho-
genetic factors. Acta Neurochirurgica. 1972;27:17-27

8) Fransisco V, Fernando C, Carmen A, Jose B, Carlos PD, Luis
G, Alfonso P. Pneumocephalus after shunting for hydro-
cephalus. Child’s Nerv Syst. 1998;14:333-337

9) Lee ]S, Park YA, Kwon ]JT, Suk JS. Spontaneous pneumo-
cephalus associated with pneumosinus dilatans. | Korean
Neurosurg Soc. 2010;47:395-398

10) Eljamel MS, Foy PM. Acute traumatic CSF fistulae: the risk
of intracranial infection. Br | Neurosurg. 1990;4:381-385

<63



