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S u m m a r y 
A 35ycar old Af r ican w o m a n presented with a 2 year his-
toid of unilateral watery left anter ior rhinorrhoea. the only 
other s ignif icant feature be ing a history of severe head 
injur) dur ing chi ldhood. Clinical and radiological evalua-
tion confi rmed a cerebrospinal fluid fistula, localized in the 
inferior port ion of the posterior wall of the frontal sinus 
and ct lunoid. no intracranial pathology. Repair was done 
successfully with a deep temporal is fascial graft through 
an external t ransfrontal approach. We report this to but-
tress the current trend in which less invasive external and 
endoscopic techniques a rc replacing intracranial methods. 
Reduction in morbidity and mortality which arc the merits 
of this technique a rc emphas ized and the management is 
d i s cus sed . 

K e y w o r d s : ("SFJistula, rlnnorrhoea, external trans-
jrontal approach, Deep temporalis fascia. 

R e s u m e 
Unc vicllc f e m m e a f r i ca inc agee dc 35 ans avait tine his-
toirc dc 2 a n s dc la rh inor rhcc u n i l a t e r a l antcrieurc gau-
che cnf lcc . ayant unc histoirc dc blcssurc dc tctc severe 
dans r cn fancc .L ' eva lua t ion cl iniquc ct radiologique con-
firmait Icf is tu lc du fluidc ccrcbro-cpinicre localisee dans 
la portion infer icurc dc la surface postcrieure du sunisc 
frontal ct e thmoidal ct aucune pathologic intracraniale.La 
reparat ion ctait faitc avee succcs avee un graffage facial 
du temporalis profond par 1 "approache external transfrontal. 
Nous rcportons pour supporter le train current ou non des 
techniques invasinc cx tcrnc ct cndoscopiquc rcplaccnt 
les methodes intracranial . La reduction dc la souffrancc ct 
dc la mortal i te c o m m c des avantages dc cette technique 
sont i l luminccs ct Ic menagemen t est discutc. 

In t roduc t ion 
CSF rhinorrhoea is a rare a i u s c of a common complaint -
clcar. watciy rhinorrhoea. a l though there arc no large sc-
ries document ing the exact incidence. T h e great majority 
of c a s e s a r c c a u s e d by t r a u m a ( 9 0 % ) | 1 . 2 | . T h e 
nontraumatic can be primary, in which the intracranial pres-
sure is normal , often due to congenital defects; and sec-
ondary, in which the intracranial pressure is elevated, of-
ten following tumours and hydrocephalus. T h e classificat 
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tion proposed by Omtnaya AK [3] is given below. It de-
scribes the actiopathogcnetic factors and this is useful in 
management planning. 

Classification of CSF rhinorrhoea - O m m a y a A K [3) 

Whatever the aetiology, the common pathology is 
a disruption of the dura - arachnoid mater coupled with an 
osseous defect 11.4|. T h e most common ana tomic sites of 
the defect arc the areas of congenital weakness of the 
anterior cranial fossa and areas related to the type of sur-
gery performed 11,2,4]. 

Diagnosis is made by a history of unilateral rhin-
orrhoea following a trauma, confirmation of cerebrospinal 
fluid and imaging techniques to identify the site and size 
of the leak: and anatomy of the brain parenchyma. All these 
largely determine the choice of surgical approach. 

CSF is indicated if there is non st iffening of the 
handkerchief after drying of the fluid (confirms absence of 
nasal mucus)or presence of a halo sign (a central area of 
blood staining surrounded by clcar ring) |4,5,6). The pres-
ence of glucose in CSF is confirmed using Glucose oxi-
dase - impregnated test strip. A false positivity can occur 
with this test due to the glucosc content in nasal mucus, 
less than 5mg/dL. However, confirmation is done by esti-
mating glucosc concentration in CSF which is not less 
than 30gm/dL [5.6). Immunofixation electrophoresis to iden-
tify beta 2 transferin in CSF is confirmatory. This is a pro-
tein produced by the activity of neuraminidase in the brain 
and it is unique to CSF and perilymph |5,6). Radiological 
investigation to confirm the leak include plain x - rays. CT 
Scan, MR1, positive contrast C T Cistcnography using 
mctrizamidc, iopamidol or iohcxol and PET Sain 11-4|. 

Until recently the intracranial approach has been 
the standard. While this approach affords the direct inspec-
tion of the adjacent cerebral cortex, visualization of the dura! 
dcfcct. and better ability to seal the leak, the disadvantages 
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Discuss ion 
Delayed C S F leak a f t e r 4 8 hour s a s found here is unusual 
for t r auma t i c C S F fistula [2], Possible explanat ions in-
elude: 
1. s low hern ia t ion of an intact dura through a bony 

dcfcct w h i c h finally tear it. 
2. A tear a n d bony defcct w h i c h were present at the 

t ime of the or ig ina l injur) ' with the leak presenting 
only a f te r the d issolut ion of a mask ing hematoma 
11.2,7| 

include increased morbidity, increased risk of permanent 
anosmia, trauma related to brain retraction and longer hospi-
tal stay 11-41. With the development of the extracranial ap-
proaches. these complicat ions arc minimised. The extracra-
nial techniques can be endoscopic or external . T h e ap-
proaches include an anter ior osteoplastic flap through a 
bicoronal or eyebrow incision, external cthmoidectomy. 
transethmoidal sphenoidotomy. transscptal sphenoidotomy. 
and the transantral approach [5.6). Graft material choices 
include fascia lata, temporalis fascia, septal or turbinate mu-
cosa. musclc. fat. and septal cartilage [51.This CSF fistula 
was repaired through the external trans-frontal approach 
using deep temporalis fascia graft. 

Case 
A 35 year old Afr ican lad) presented with a two year his-
tory of recurrent w ater) and clear left anterior rhinorrhoca. 
T h e rh inorrohoea was precipitated by stooping or bend-
ing. The re was no associated headache, nasal obstruc-
tion. allergy or s u u p t o m s suggestive of intracranial pa-
thology. The re was a remote history of head trauma (in 
chi ldhood, about 20 years previous) associated with loss 
of consc iousness for 2 days. 

Examina t ion revealed reservoir sign in the left na-
sal cavity (Figure 1). Th i s is elicited by positioning patient 
f rom supine to an upr ight si l t ing position with the neck 
flexed for about 10 minutes. Drops of clear and colourless 
fluid was seen coming from Ihc left nasal cavity. 

F i ^ 1: Anteio - posterior view of the lace ol the patient show-
ing reservoir sign. 

The fluid was found to be clear on a white hand-
kerchief. After drying of the fluid, there was no stiffening 
of the handkerchief (White Handkerchief test). 

Plain radiograph and CTScan of the paranasal 
sinuses revealed a linear fracture of the posterior table of 
the frontal sinus with normal architecture of the brain sub-
stance. All the other investigation parameters were normal 

Under general anaesthesia and endotracheal in-
tubation. the deep temporalis fascia was harvested via a 

longi tudinal vert ical incision above the left superior root 
of the p inna into the ha i r l ine (Figure 2). A curved vertical 
incision. 2cm. was m a d e on the left eyebrow extending to 
the medial can thus(Fig i i rc 2) and the left frontal sinus was 
accessed th rough a fenes t ra t ion by dri l l ing of the anterior 
tabic. T h e bony dcfcct about 0 . 5 c m diameter was noted on 
the lower half of the pos ter ior wal l of the frontal sinus and 
the poster ior e thmoidal s inus wi th dural herniation. The 
dura was reduced into the c ran ia l cavity and the dcfcct 
was patched wi th the deep tempora l i s fascial graft and 
surgicclc. T h e incis ion w a s closed in layer with 3 - 0 
ch romic and silk sutures. 

Pos tope ra t ive ly a n a l g e s i c s ( Pentazocine1 1 and 
NovalginR ) and ant ib iot ics (Augment ing and metronida-
zole) were c o m m e n c e d . T h e o the r s included bed rest with 
the patient in a hcad -up posi t ion and av o idance of strain 
such as cough ing , sneez ing , nose b lowing, and heavy lift-
ing. 

The re w a s absence of reservoi r s ign at third post-
operat ive day (F igure 2). T h e s t i tches were removed from 
the two w o u n d s ( tempora l a n d eyebrow) and the patient 
was discharged h o m e on 3 rd pos topera t ive day. Follow-up 
of the patient over o n e yea r a f t e r surgery still confirms 
resolution. T h e r e was no fea ture sugges t ive of any intrac-
ranial compl ica t ion . T h e facial scar w a s barely noticeable 
and the cosmct ic a p p e a r a n c e w a s acccp tab lc to the pa-
tient. * 

Fijj. 2 . I lontolateral view ol the lace ol the patient shovvinu ihc 
temporal and eyebrow incision wounds and the absense of reser-
voir sign 
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Al though there were no associated clinical complicat ions 
in this patient , men ing i t i s a n d pncumoccpha lus have been 
reported in 3 0 % of ca ses [4.6). T h e d iagnos i s here was 
based on cl inical and radiological assessment . C T Scan 
showed the defect in the lower poster ior wall of the frontal 
s inus ex tend ing to the poster ior e thmoid . T h e sphenoid 
appeared intact. Wc a s sumed that this is the site of leak-
age a l though the presenta t ion of the patient did not ap-
pear classical of a leak f rom the fronloct lmioid region. In a 
scries of 53 pa t ien ts wi th C S F rh inorrhca , fistula in the 
region of the c r ib r i fo rm pla te and air cells of the e thmoid 
s inus accounted for 3 9 % ; f ronta l s inus 15% of leaks, and 
in ano ther 15%. the leak was in the area of the sella turcica 
and sphenoid s inus | 4 -6 | . 

T h e indication for surgical closure in this case is 
prolonged leakage of CSF. Other indications for closure in-
clude: patients with large high-volume fistulas, nontraumatic 
leaks and open wounds that arc connected to the dural dc-
fcct .closcd head injuries with intracranial complications and 
fistulas caused by and detected at operation [6.7]. 

Wc found h igh resolution C T Scan and plain ra-
d iog raph of the b ra in a n d s inuses useful in conf i rming the 
site of l eakage in this case because these were the only 
investigative modali t ies available in this region of the coun-
try. It h a s an added a d v a n t a g e of assessing the brain pa-
r e n c h y m a thus obv i a t i ng the need for intracranial ap-
p roach . Cont ras t C T c is te rnography which has been re-
por ted as the invest igat ion of choice could not be done 
d u e to non-avai labi l i ty . T h e o ther modalit ies that can fur-
ther e n h a n c e d iagnos i s a rc MR1 and nuclear studies [ 1.2]. 
Various dyes l ike me thy lene blue, phcnolsul fonphthalc in . 
indigo c a r m i n e , a n d f luorescein have been used to demon-
strate the oscu lum of the fistula [8,9| . Fluorescein is still in 
use but is not p re fer red because it is associated with com-
pl icat ions like t ransverse myeli t is a n d al lergic reactions 
[9 | . T h e Valsalva m a n e u v e r h a s a lso been used to detect 
a m b i g u o u s si tes of leakage in C S F rh inorrhea . 

T h e cho ice of t rans- f ronta l approach in this case 
a f fo rds good access and a lso avoids the morbidity and 
mortal i ty associa ted wi th in t racrania l approach. The graft 
mater ia l used w a s d e e p t empora l i s fascia graft since wc 
of ten use this for most skull base repairs in our unit. It also 
has the advantage of proximity to the operation site. Among 
the o the r mater ia l s that have been reported are fascial lata, 
pe r i chondr ium of t ragal and conchal cart i lage and muscle 
f laps [2.3.4]. However , f ree g ra f t s a r c less bulk)' and are 
thought to in te r fe re less wi th postoperat ive nasal func-
tion | 9 | . Wc used surg icc lc to sccurc the graf t , while fibrin 
g lue has been used by o the r worke r s 110.11). 

E x p o s u r e of the skull base and the necessity ol 
brain retract ion d u r i n g in t racrania l procedures arc associ-
ated wi th a s igni f icant risk of anosmia , postoperat ive in-
tracerebral hemor rhage , and brain edema [12). T h e failure 
rate associated wi th the m a n a g e m e n t of C S F leaks via an 
intracranial app roach has ranged f rom 20 to 4 0 % 112,13]. 

The short stay of this patient in the hospital after surgery 
has also confirmed this advantage of extracranial approach 
over the intracranial route. 

C S F fistula has been managed predominantly by 
neurosurgeons in most par ts of developing countries like 
Nigeria. Certainly, more patients will benefit from the type 
of m a n a g e m e n t r e p o r t e d in t h i s c a s e w h e r e t he 
otorhinolaryngologic is also proficient. However, this may 
require fur ther t ra ining in skull base techniques. 
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