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ABSTRACT 

7'he vetitriculo-~ubgaler11 technique for C'. S. P. drainage wcrs crpplied to 60 prrtients 
included in this study with acute hydrocepizrrlus of vrrrirrnt etiologies. All prrtients were 
evrrlurrted bqfore rrnd cifter shunt by C1' rrrid MRI to crssess the degree rrnd cnrrse yf 
Irqdroceplztrlus. The value and efficacy of V.SG Drainage Technique wrrs verified both 
chnically in terms of GIasgow Comcr Score in 93.3% rcnld rrrdiulogiccrlly using the 
ventriczrlr~r size index or1 sericrl C2' sccr~zs in 95% of the cases. The V.SG.1) replrced the 
ester~~crl drnirirrge fur periods crs long cis 3 weeks with no risk of infection rrnd lesser costs. 
2 0 8  of the patients in this work proved to be shurif independent crnd V.SG.i) has 
efficiently curved its te~npornry purpose during the acute phase of hydrocephalus. It also 
proved its reliability until n definite corrective surgery wcrs performed. 

I l ydroccphalus is tlcfirlctl as ventricu- 
1~11. cnlargcrnenr secondary to an incrcasc 
io t l~c  iulre-cranial content of ('.S.I:., asso- 
ci;~retl with an elevation in intra-crani;~l 
('.S.I;. pressure which may he interlnittenl 
or prescnl al some tirncs ( 1). 

l'llc history 01' 1n:rrlagelnclil o f  hytlro- 
ccpl~aluh is a i':~scin;~lirlg study o f  lechni- 
c:tl ~rlnovalion ar~cl clinic:il cmpiricis~n, 
culn~inating in thc si~nple relarively relia- 

ble, surgical techniquca oi' the present day 

(2). 
Since their iotroduclic~n in the e:uly 

1070s and 1980s. (Y 1'1uid MKI imaging 
(rcspcclively) have shown to have numcr- 
oils advantages in the evi~luation o f  the pa- 
licnls with suspected hydrocephalus. No1 
only in diagnosing the cause but also it1 
categorizing the tiegrec of hydrocephalus 
which is very essential i l l  Ihllowirlg up [he 
patients :~fter shunt operrttiona (3). 



hIATERIALS AND METHODS 

Sixty patiel~ts 35 males (58 .3%)  atid 
25  I'crnnlcs (4 1.6% ) with a male to female 
r;rtio 01 7:5 ant1 :III :ye ranping fro~n 4-47 
! { ~ l r \  wi111 :I I I I ~ : I I I  : y e  01' 2 1.7 ye:rrh were 

inc.luclctl ir i  this \tr~tIy. All were rckn-ctl 

Irorli t l~e  tlcp;rrt~iie~ir ol' i~curosnr~cry  in 
K : I ~ I -  I l l  I31ri hospital to 1111: radiology tlc- 
~ ; I I . I I ~ I ~ I I ~  it1 K; IV Is3 I Ci~ii 1 Iospital :tI'tcr bc- 
I I I ~  cli~lic:~LLy :~\cessctl for sigrls :uitl sylnp- 
lotns ol' ilicrcasctl 1.c ' . 'I ' .  

All p:rticnts wcrc suhjectctl to ("1' cx- 
rrnit~:rlioa lo cv:rluatc the clegrcc anti 
::\use ol' hytiroccph:~lus. 27 out ol' the 60 
patients h;ld additional MK1 cxarnination 
lo I'urthcr (:v:rluate rhc presence aocl cxrc~it 
, ) I  tumors : ~ s  we11 21s to t'urtl~er ;ISSCSS the 
,Icprec 01' hytlroccph:~lus. 

'l'hc indications lor applying the vcn- 
iriculo-sohy:tlc;rl tlr:~inagc (V.S.(i.l>) were 
\ ;lri:llll. t1;1t11ely : 
I .  I)clcriorntion in the level 01' conscious- 

nc\\ bcl'orc ~lel'it~itivc surgery (o a tu- 

Inour ohsIrucl i i~~ the ('.S.I;. pitthway~, 
in 38 isascs. 

2 .  Severe alttl ;rtl\.a~~cctl tlegrces of papil- 
Ictlenl;~ lo save the vision. in 12 cases. 

3. I'crsistcricc 01. hy~lroccplialus even ;~l'tcr 
cxcision ol' the IUIIIOI- in the c:rrly post 
opcr:~tivc period ilr 7 c21scs. 

4. I lytlroccp1i:rlus with o~igoi~ig  infection 
I'or tlrairiagc ;~nd injection of anlibiotics 
iu 3 casch. 

patient put ill the supine positioti. l 'he 
head was tlirccted according to the dccid- 
ctl site o f  (he burrhole, (usually right pos- 

terior pauielal). 'l'he cases of pineal body 
tumors a Icl't posterior parietal or even a 
I 'ro~r~il burrhole was done as riot to intw- 
Sere I:~ter with the right occipital lnuislen- 
torial ;tpproach. In cases with obs(ruclion 
to both hralnina of Monro (bilateral pos- 
terior parietal or I'rot~t:tl burrholes were 
tlonc :tccordingly) (Fig. 1 ) .  After tioiliy a 
curvilinear scalp incision, tlie [lap was 
(urncd and the tlissection of the subgaleal 
spacc started. 'l'he direction of thc dissec- 
lion was always towards thc ~n id l i~ ic  and 
entcriorly with posterior parietal burrhole, 
posteriorly arid away from the forehead 
when :t front;tl bunhole was done. 

L'erlccl hcmo\ta\~\ was achieved by 
clcctrocoagulation and ~cpeatetl irrigation 
wlth 3%, hytlrogcn-pcroxldc in Ringcr 50- 

lur1011 'l'hc bunhole wa\ done lollowed by 
opc~illig of the dura and tapping ol the 

1 cntt icle. I hc bra111 c:uniula wa\ replaced 
by the Nclton calhctcr ( s i ~  10) in the 

wine track. 

'I'hc co~npression of the venuicular 
system was achieved by a gradual con- 
trollcrl release o f  the ('.S.I:. to avoid over 
tlraillagc. l'hc Nclto~i c;ttheter was then 
fixed to the pcriosteum to avoid its slip- 
page, ;rnd to keep it in a smooth curve 
without a kink. 'l'he direction of tlie distal 
elid ol' the catheter was always tow:uds 
the tnitllitic while xltcriorly or posteriorly 
:~ccortli~ig to the site of the bunhole. Wa- 
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I C I -  lighl closure 01' Ihc palea was ;~lways 
t l~c  aim lo avoid any ('.S.l:. leak. l'ollowctl 
I > \  ~l lc skin sutures. 

('.'I'. 'l'ecliniclue : 
IOrnrn t~xial culx were tionc io all pa- 

I ~ L - I I ~ \ .  Iliyh resolution 3 rnrn axial crlls 
M e1.c ;idtlctl in cases ol' poslerior I'oss:~ ant1 
\c.ll;~r S.( ).I,. ?c.c./Kg~n hotly \\2ciplit of 
~otl~rlatctl corltnist rn:iterit~l was I.V. i~!ject- 
ctl orlly in c;lscs 01' ~urnors ;uid in infl;~rn- 
rn;\tory co~ltlilion\. 

Wc ;~tl:~plccl a w:~p ~o cl;~ssil'y the cle- 
~ r c c s  of Iiytlroccph:~lus al'rcr Ilcin/ et ;[I 
~t~liicli required the c:rlculalion ol' Ihc vcn- 
~ric'ular size ir~dex (V.S.I.) by tlivitliny the 
t,ilro~~lal tii:~rnclcr o n  11ic I'ronlal horn di- 

;Irnelcr ancl the outcorne was divided into 
l'or~r c ;~Ie~or ies  i~ceordirlg to tile exle~lt 01' 
ve1~1ricul;rr enl:~rgerncnl (4). 

* Bil'rontal diarneler is the Iransversc in- 
ner tli:uneter ol' lhc skull in the Sronral 
region. 

* I:roul;~l horn diameter is lhe distance be- 
tween the Tip of boll1 frontal horns 
(ls'ig. 2).  

M K. Tecllnique : 
27 out of the 60 examined patients 

were further evaluatccl by MK not for the 
sake 0 1  hydroceph:ilus perse, but to elicit 
thc exact extent of Ihc lurnour (posterior 
fossa, sellnr or pineal) for surgical plan- 
oirlg. 

'I he Sli (Spinecho lechnlque) wa\ le- 
\o~tecl to 111 lhe \apittal. axial and coronal 
pI;uie\ w~tll  5mm 1 I ,  I ' l l  anti '1'2 welghl- 
crl 1111ape\ betore ant1 aller 1.V. Gd-IXI'A 
~nleclion ( 5 ) .  



1 I I C  \ I \ [ >  ! X I ~ I C I I I \  v 1 1 1 1  >> :~r.i:it)l~ ,Its L I I I ~ I J  \r crc. ( l I \  ~tlcd ~ r r ~ o  ~hrcc  c:tlcyor-ie\ 
c * ) I  I I ~ . ~ I I ~ ~ ~ ~ ~ ~ ~ I I : I ! ! I ~  I I ~ C ~ I I I ~ I ~ : ( I  i l l  1111\ ; )~~cortl ir~g 10 111c ( " 1  I~i~r~lir~gs.  i'1':thlc I ) .  

I h c  lollow up ( " I '  of' those patients slrowctl v;rli;tble dcgrccs ol' i~nproverncnt, cornpared 

10 the h;lsc liric ("I' ('l'ahlc 3). 

.I able 2 : IY)IIOLL up (' I , 4Iiow11ifi unprovclneIrI 111 tlie d~llerent degrees ol hydrocephalus 

N o  01 p:itierrt\ 

Severe 

40 

hlocleriite 

1-1 

I.'roln table (2)  we could conclutle that 
20';; ol' the cases who hat1 the V.S(;I). 
Lv2l.e shunt i~idepc~iclcnl thcre:tl'ter'. the 
V S(;I). was rclnovcd after the dcl'initivc 
sorgery with I IO  need for any per1n:rncnt 
>hunt. 

- 

illilcl 

6 

40 Seke1.e 

22  <(/I I~III‘IIIICIJ 4c\ CI  

~ N I I  \ho\\ctl L C , \ I  I IF ( 3 )  (,t+l>) 
42 Lll:lll~c(J to lll~xlc~<llc 
1 0 1 ;  cli,r~~gctl ro ~ i l l l t l  

1 5', c h:urgctl l o  1101 111,tl 

( )ul of tllc sixty patients in this study. 
0 :  3 %  i~nproved c1irric;tlly i r t  tcnns o f  
tllcrr (ilasgow ('oln:~ Scorc. Orily 6.7% rc- 
I I I , I I I I ~ ( ~  wit11 rlrc S : I I I ~ C  level 01. co~ic~ious- 
111 \\. willioul lurthel' tlclcrior:rtio~r ; I I I ~  

Il1t:rr ~~oll lrol  ( ' ' 1 ~  sc~:lll \ I l O ~ ~ ~ t l  21 ~ l c ~ ' i l l i l ~ ~  
irtipn~vcrnent in the 11y~lroccph:ilic' changc~ 

'l'hc .;ubarachnoicl space did not open 
in 23.3'% ol' [he cases in this stutly. I i ~ h t  
01' t11ese pillic~its wcre in the severe hydro- 
ccph:tlus category aritl remained iu lllis 
degree after V.S(~;l>. 'l'he rest (6 patients) 
wcre ;ilso in the group of severe hydro- 
cc.phalus, hut showed radiologicnl irn- 
provemcnt in tlic l'orrn ol' decrease in VSI 

ratio to the lnotleratc degree but with the 
suhan~cl~noitl space still closctl. 

14 illoderate 

64 q', ch;u~pccl lo rnlltl 
i IF  14) (,l+h) 

" 5  7(, cll;lllf c ~ I  I 0  

~torrnal 1 12 I 5)  t,t+bi 

111 this scrres orily 4 c:~scs (6.7% ) 
slrowcd evidclrcc ol' shunt obstructiorr 
withour tlcterior;~tion in Lhe level of  con- 

6 Mild 

' 3 ~li~tngctl  lo [lor rri:rl. 
I 3 renia~ried the \;uric 
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c,iousness. (Ilinicaly the suhgaleal space cepllnlus has tlccreased according to the 
W,:IS I'lat ;~ntl r:~diologic:rl. the ("I' Scan VSI ratio hut remained in the severe 
41o~v1fd t11e tip o f  t l~e  c;~tl~ctcr cmbedclerl c:itcgory. All 4 cases were shunt depen- 
111 t l r u  p;~rcrtchy~n:t. the suh:\r;rchnoid clent :~rltl 11;ttl a per~nancllt CSI: diversioxl 
\p;~c.c\ w:rs closctl ;trtcl 111e clegrcc 01' hyclro- done. 

DISCUSSION 
I'l,c V.S( ; . I  1. technique has heell suc- I'ost V.S(i.1). MKI was do~ te  especial- 

< cs\l L I I  in ticlir~s the 60 patients of this ly for palie~lls harbouring tumors for bet- 
\ t u t l k  o S r , e ~  the critic;rl periocl 01' ;icote hy- lcr assessment of the [lalure of this turnor 
clroc.c~~l~:~lus. 11 is ;III easy. s:tl'c and ;\septic and its relation to  the neighhouring ana- 
[~'oc~ctlurc th:it h:rs proven irs re1i;lhilit-y tomical structures (liig. 6). 
i r r l t i l  :I dcl'initc correctivc surgcry II:I.< hccn 
pc'rlor~ncd. either by rurnor rcrnoval o r  I'crrt and GraP had reported in 1977 
pl;rcc~~~col ol. a pcrrnaneltt slturtt. their cxperic~lce with subgaleal shunting 

in 173 patients. 'Their average duration of 
l l ~ c  value :~rttl  efl'ic;icy ol' this tech- I'nnctiw was 3 wceks or more and eve11 

rrrquc h;rs hcerl vcril.ied both cl i~~ically in trsctl it in one patient l'or as long as  20 
tcr111\ 01. (;I;~sgow ( ' o ~ n ; ~  Score in 03.3% rnonths ( 7 ) .  
, I I I ( I  r.:~(liolopic:~lly I I S ~ I I ?  the vcrttric~~l:~r 
\ I / C  I I I ~ I L ~ Y  riitio II I  05ch of tllc c:~ses. In this work the minimum duration of 

the V.S(;. drainage was 1 days ant1 the 
WL ~ I c p ~ ~ ~ d e t I  111;rir11y OII  tlte h;ne line ~naxi~rturn was 3 weeks during which a 

t ' I \ ~ , i i r i  : I I I ( I  111e scri;il l.ollow 1117 ("1' dcl'initc corrective surgical procedure was 
\L.;III\. ~ihic.11 wc,rc tlor~c to all 01' the p;l- dotti!. 
! r ~ . l r t \ .  'l'llc V.S.I.  provctl its v:~litlity and 
il~owctl in 05'% 01' the cases r;rctiological 'I'hc scquclac of extnr-cranial shurtt 
c \  itlclt~:~ ol' i~nprovc~ncnt in the rdio. I'hc pl:~cc~nenl were countless. Infection, ob- 

. . 
I - O I ~ : I I U I ~ F  5% kcpi the same ratio withoul struelion arttl over drainage (8). 
\III:IC (%sc \l>o\vir~g 2\11 i~~cre:tsc 111 I11c size 

~ I I L  i . ~ ~ ~ \ r r i c l e ~ .  Shunt inkctio~t was reported by many 
;IS Ihc rnost serious complic:~tiori of exler- 

1 1 )  i ii\e\ 01 I ~ ~ ~ ~ I - ~ ~ L ~ C ~ ~ I ~ I ~ I I ~ ,  hot11 ("I '  ual drain:~gc. 'l'hc incitlencc varicti from 
i ~ ~ ~ i l  hllZ ~11o\ve(I ~ I I C  ex;\ct dcyec  of \;en- 3 %  lo higher rates of cverl I I % (0, 10, 
1 1  I L , I I ~ ; I I  L ~ I ~ I : I S ~ C I ~ ~ ~ I I I .  IIlc preserlce 0 1 '  LIII  I I ). 
rr~l(lcrl!.~r~:! c:~r~sc.  the tlcgrcc of cSl';~cc- 
f1rt.111 t ) i  ~ ~ ) ~ - t t ~ ~ ; i l  ~ I I ~ ~ I  ;111d tlic \ : I I I I~  V.S.1. 'l'hc V.SC;. tcchrtiquc Ihr (:.S.I:. tlrain- 
i , l I l ( )  ( 0 %  age wab ~ ~ s c r l  successl'ully in the treaunent 



ot' orlc case 01' shunt i~lfcctio~l. After rc- 
rnov:il 01' t l~c  int'ectcti device, a conrralat- 
cri~l V.S(i.1). was applied both to dr;~in 
; I I I I I  :IS ;\ route for intni vcnlricul:~r i11.jcc- 
tro~i 01' antibiotics. 'l'hcrc w;ls mot one sin- 
,cl~, case of post V.S.(i.I). inkction report- 
cd i l l  this series. 

111 Illis series shunl ohstsuction tiitl not 
~n ; r~~ i fes t  itself clinically by signs ant1 
yinptolns ol' incrc;~scd intr;~cr;rniaI pres- 
s ~ I I . ~ .  111 four C;ISCS tlic disscctcd subg:~le;rl 
sp rcc heca~nc flat. Sliunl ~nalfuncrio~l w;n 
c,otrl'ir~nctl by a colitrol (1'1' scir~l. 'l'hc rip 
0 1 '  Ihc tube was crnhcdtled in rhc p:1re11- 
chyrna. '17hi\ was :~ttributctl to the hart1 
re,\turc a~it l  no11 ~naliahle rn;tteri:~l 01' the 

u\ccl Ncl~on cn11ictc1 Although 111 these 4 
ca\c$. the VSI lallo W:I\ reduced luid the 
~ I ~ I I I ~  Ii;~d IC-expi~rrdcd, yet they wcrc per- 
~n;uiently $hunlcd thc~c;rltcr. 

We (lid not facc any prohlern of over 
drainage in our patients. 'I'his could be at- 
tributed l o  borh the size of rhc catheter 
used (10) and the direction of the distal 
end, which was always upwards and me- 
dially. 

In 1111\ \tudy, 20% 01 rhc parlent\ had 
plovcn to he \hunt independent 'I'he 
V (' S 1. dral~iage Iccli~i~que h a i  cffl- 
clc~icy c u ~  \ ed 114 l e ~ ~ l p o r a ~  y p u ~  pose dur- 
I I I ~  rlic acule pha\e ol hytl~occphalu\. 

SUMMARY AND CONCLUSION 
'l'hc re-introciuctio~l 01' V.S(;.I> tech- <'.S.I:. has been an aseplic technique for a 

niquc illto the ~~curosurgical  pr;tctice prolo~lgcti (LJp to 3 weeks) temporary di- 
j~~ovct l  to be of grcal benefit. version. 11 has replaced the extcmal drain- 

age with lesser risk ol' inlection arid most 
I'hc control of increased intra-cranial of all lesser costs. 

~>wssurc will1 ;I risk 0 1 '  itikc[io~l no  great 
I ~ I ; I I I  l'or ~ i ~ n p l c  trephines, ~ i v c s  thi, \ur- ('ornputeti to~nograpliy is a rcliable 
yc:on Icisurc to plan the best possible pcr- mc:~n I'or investigating hydrocephalus. 
nlicncnt correcti\,c proccclnrc I'or :I l i~nc  'l'hc va~lricular size index is also an im- 
ulicn thc patient's ~ c n e r a l  contlition i~ portant tool for assessing the amount of 
rliorc 111vonr;thlc (6). vcn~icu101neg:ily and cornpari~~g the base 

line ("I' with the control film (I) .  
'I'hc verr~riculo-subgaleal tlrain:rpc o f  



- 
11 

mk-----z-i----zz---- ( 1 \ 1 1 )  ,\I h'l I)\' 7'H 15 EVA I .  UA 7'1 OAT OF. ... K- 

Fig. ( la)  : I'osl conlr;ist ("I '  hentl scan revc:~lcd. 
A nonholnogenously cnha~ncilig suprascllar S.0.L. with flecks of calcification is 
seen obstructing b o ~ h  I'or;lmina o f  Monro with coliscquerit bilateral velitricular 
clil;~tation. 

l ig. (111) : P o s ~  shunt ("I' head scan showing bilateral shunt Illrough bilateral posterior pa- 

rietal hurrholes. (sa~ne paticlit 1:i.g. 1 a). 



1:ig. (3a) : l'o\i C O I I I I ~ I \ [  ( I I I L < I ( I  \ C ' I I I  I C \ L , I I ~ ~  
Severe hyclrocephal~c ch:uige\ wlth :I lefl ~ntr;lvcnlricular neoplasm. 

Is'ig. (311) : lJost \llunl ( " I  ~.evcalcd pcl.slslenr sever hydroccphalic changes ye1 wilh in d ~ c  
V.S.1 ('.S.I:. hloocl l'luitl Icvcl and air loculi arc seen within left ve~itriclc (post 

\ I I ~ I I I I  I \;111ie p:iiict~I I I I  l:iy 3;1 )  



I;ig. (4;r) : I'ost cotltrast ("I. sciu) 01' tho hcacl showing moderate hydrocephalic changes. A 
rig111 I'ro~lti~l ; IS~ ; I  01. Iiypoclo~lsity is nolerl likely seprcscrltir~g cautlatc ~luclcus in- 
farction. 

b'ig. (41,) : l'os~  shun^ ("I '  head scat) showing thc changc of  degree of  Iiydroccphalus lo the 
irlild form (sanic patient it) fig. 41). 
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k'ig. ((>:I) : 1 ' 0 ~ 1  L , O ~ I ~ I - ; I S ~  MI<l i t ~  ~ I I C  coso~i;\l proic~.(ioiI rcvc;~lc~l :IIICI l l o t ~ ~ o g c i ~ o ~ ~ s l y  :111d ~ C I I -  
Sir? cnha~icii~y pir~c:~l hocl  (urnour- o h ~ ~ r u c ( i r ~ y  Ihc 3rd vctitriclc with consequent 
\11~';1refltori:11 I~~cIro~cph;~l ic  (1noclcr;111' I J C F ~ C C )  c11;111geh. 
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