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Endosconpic repair of cerebrospinal fluid rhinorrhea — Manipal experience
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Abstract

Otolaryngologists play a major role in the management of
cerebrospinal fluid (CSF) rhinorrhea. A thorough under-
standing of the underlying pathophysiology and the various
treatment options available is essential to achieve the best
possible results.

In this paper, we are highlighting the pathophysiology,
diagnosis and surgical technique involved in the repair of
cerebrospinal fluid rhinorrhea. A retrospective study con-
ducted in the department of ENT and Head and Neck Sur-
gery, Kasturba Hospital, Manipal is presented to highlight
our experience with cerebrospinal fluid rhinorrhea.

Eleven patients were managed in the department of otolar-
yngology between 1999 and 2005. Seven had spontaneous
CSF rhinorrhea, three were due to trauma and one iatro-
genic, following surgery. Commonest anatomic site of leak
was the cribriform plate in 4 cases. Other sites included
sphenoid [2], lateral lamella [2], fovea ethmoidalis [2] and
olfactory groove [1]. Onlay technique was performed in 10
out of 11 patients. Closure was successful in 10 out of 11
cases in the first attempt. One patient underwent revision
surgery. Patients were followed up for a period ranging
from 3 months to 3 years.

CSF rhinorrhea is a potentially fatal condition which
requires precise and urgent treatment. The transnasal en-

R. Singh - P. Hazarika -
M. Hazarika - A. Singh
Department of ENT and Head & Neck Surgery,
Kasturba Hospital,

Manipal - 576 104, Karnataka

D. R. Nayak - R. Balakrishnan -

R. Singh (0<)
E-mail: dr_rohitsingh@yahoo.co.in

@ Springer

D. R. Nayak - R. Balakrishnan - Manali Hazarika - Anshul Singh

doscopic repair of CSF leak has a high success rate with
low morbidity when performed by experienced endoscopic
sinus surgeons. Our experience in managing this condition
is presented.

Introduction

CSF rhinorrhea is a challenging condition to treat. Otolar-
yngologists have played a major role in its management
ever since improved instrumentation for sinus surgery led
to endoscopic repair of CSF leaks by Wigand in 1981. Over
the past 20 years, the minimally invasive endoscopic ap-
proach has gained widespread acceptance.

The credit for the first surgical repair of CSF leak goes
to Dandy who closed a cranionasal fistula using a frontal
craniotomy approach in 1926 [1]. A success rate of 60 to
80% was achieved using this approach. It was Dohlman in
1948 who first described an extracranial approach using a
naso-orbital incision to close the cerebrospinal fluid rhinor-
rhea. Wigand revolutionized endoscopic CSF rhinorrhoea
management with his repair. Since then improved surgical
techniques with better visualization have led to success
rates of over 90% with lower morbidity when compared to
more traditional intracranial techniques.

CSF leaks can be categorized into 3 main groups:

1) Traumatic 2) Non-traumatic 3) Spontaneous

Traumatic leaks are subdivided into accidental (blunt
or penetrating) or surgical. 70-80% of CSF rhinorrhoea is
caused by accidental trauma.

Non-traumatic CSF rhinorrhoea causes include high-
pressure and normal-pressure leaks. High pressure CSF
rhinorrhoea is mainly caused by tumour obstruction, other
causes being benign intracranial hypertension or hydro-
cephalous. Normal pressure leaks result from bony erosion
by tumour, tumour treatment with radiation, arachnoid
granulations, infectious meningocoeles etc. Spontaneous
CSF leaks are idiopathic or unknown in origin.
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Preoperative studies should establish the diagnosis and
localize the site of the leak. The presence of clear watery
fluid dripping from the nasal cavity and the presence of a
halo sign on tissue paper should arouse suspicion of CSF
rhinorrhoea. Components of CSF such as glucose, protein
and electrolytes can be measured [2]. The sensitivity and
the specificity of these tests remain quite poor.

Beta-2 transferrin is a protein present only in CSF, peri-
lymph and aqueous humour [1]. Testing nasal secretions
for Beta-2 transferrin represents a much more specific and
sensitive technique. False positives and false negatives are
unlikely with Beta-2 transferrin testing [3]. Beta-2 transfer-
rin provides an accurate, non-invasive method to establish
the diagnosis of an active CSF leak but does not provide
information on the location of the leak.

High resolution coronal and axial computed tomography
(CT) is useful in all cases. It can detect skull-base defects
but does not establish CSF leaks.

Radioactive cisternograms, where intranasal cotton
pledglet placed endoscopically, pick up radioactive markers
which have been injected intrathecally, can localize the site
of leaks. Pledglets are commonly kept over anterior cribri-
form plate, middle meatus and sphenoethmoidal recess. The
pledglets are removed after several hours and the amount of
radioactivity on it is measured.

CT cisternograms are useful for identifying leaks. A
coronal or axial CT is performed after injection of contrast
material. It may be the only test required if it positively
identifies contrast material within a specific paranasal si-
nus. Contrast agent includes iohexol and iopamidol. These
agents have a low incidence of side effects compared with
older compounds such as metrizamide [4].

Intrathecal fluoroscein endoscopy is most commonly
used as an adjunct to intraoperative localization of a skull
based defect. The process involves standard lumbar punc-
ture followed by withdrawal of 10 cc of CSF, which is mixed
with 0.2-0.25 cc of 5% Fluoroscein. After 30 minutes, a bril-
liant yellow fluid leaking into the nose is observed.

MRI & MR cisternography are non-invasive alternative
to intrathecal contrast-enhanced high-resolution CT. This
cannot define bony defects.

Most CSF leaks resulting from trauma heal with con-
servative measures, over the course of 7-10 days. Spon-
taneous leaks in which CSF rhinorrhoea develops days or
weeks after trauma are less likely to heal. Initial manage-
ment includes bed rest, head end eclevation, avoidance of
straining and the use of laxative. The use of antibiotics is
controversial.

In 1981, Wigand described closure of CSF leaks using an
endoscopic approach. Endoscopic intranasal fistula repair is
now the preferred approach. Regardless of materials used
success rate of 92-96% have been documented.

Generally a small defect can be closed with an overlay
free mucosal graft or a free fascial graft. Free mucosal
grafts can be acquired from the inferior turbinate or the sep-

tum. Fascia is harvested from the temporalis region or fas-
cia lata. It is important that the mucosa surrounding a defect
be removed prior to grafting to stimulate osteogenesis and
to increase the channels of graft take up. Large bony defects
are sealed with the help of bone grafts placed in an overlay
fashion with a layer of fascia covering it in on overlay man-
ner. Hydroxyapatite is the most commonly used alloplastic
material.

Materials and methods

We retrospectively studied 11 patients with CSF rhinorrhea
treated in our department between 1999 and 2005 (Table 1).
Data collected included presenting signs and symptoms,
site and size of skull base defect, surgical approach, repair
technique and clinical follow-up. Pre-operative evaluation
consisted of thorough history, physical examination, nasal
endoscopic examination and radiographic images (Fig. 1).

To obtain adequate anterior exposure, any agger nasi
cells or concha bullosa were excised and turbinectomies
and ethmoidectomies were performed when needed for
exposure.

The site of leak was identified using 0° and 30° endo-
scopes (Fig. 2). When no leak was visible intraoperatively,
the anaesthetist was asked to hyperventilate inorder to in-
crease the intracranial pressure.

After identifying the defect, the graft bed was prepared
by removing a cuff of normal mucosa for 3-4 mm surround-
ing the defect. Larger bony defects were reconstructed by
sealing with cartilage grafts taken from the septum (Fig. 3),
shaped to the size of the defect and placed in an underlay
fashion in the epidural space followed by an overlay soft
tissue graft. Mucosa should not be entrapped in the epidural
space as it may lead to an intracranial mucocoele. This was
followed by surgicel, gelfoam and BIPP, (bismuth iodoform
paraffin paste) packs. Adjuvant therapy included the use of
acetazolamide.

Eleven patients underwent endoscopic repair of CSF rhi-
norrhea. The age group ranged from 30-50 years. The
follow up period extended from 3 months to 3 years. Eti-
ologies included 7 spontaneous leaks, 3 post traumatic and
1 iatrogenic leak. The commonest sites of leak included
the cribriform plate, the fovea ethmoidalis and the lateral
lamella (Table 2).

Underlay technique was performed in one patient while
all the others had overlay. Connective tissue grafts taken
included temporalis muscle, temporalis fascia (Fig. 4), ab-
dominal fat and septal bone graft as well as cartilage. KTP
532 laser was used in 3 patients to debride the defect of
overlying mucosa.
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Table 1 Details of patients with CSF rhinorrhea studied between 1999 and 2005

Ptno. Age (Yrs) Sex  Etiology Anatomical site Technique  Graft material
1 58 F Spont. Rt. cribriform plate TE (O) Temp. muscle and fascia and septal cartilage
2 50 F Traumatic ~ Rt.cribriform plate TE (O) Temp. muscle and fascia and septal cartilage
3 43 F Spont. Lt. lateral lamella TE (U) Temp. muscle and fascia and septal cartilage
4 55 F Spont. Lt. cribriform plate TE (O) Temp. muscle and fascia and septal cartilage
5 35 F Traumatic ~ Olfactory groove TE (O) Temp. muscle and fascia and septal cartilage
6 38 F Spont. Rt. fovea ethmoidalis TE (O) Temp. muscle and fascia and septal cartilage
7 50 F Spont. Lateral wall of sphenoid ~ TE (O) Temp. muscle and fascia and septal cartilage
LASER
8 41 M Spont. Lt. fovea ethmoidalis TE (O) Temp. muscle and fascia and septal cartilage
LASER
9 55 M Traumatic ~ Rt. lateral wall of TE (O) Temp. muscle and fascia and septal cartilage
sphenoid LASER
10 49 M Spont. Rt. cribriform plate TE (O) Temp. muscle and fascia and septal cartilage
11 36 M latrogenic ~ Lt. lateral lamella TE (O) Temp. muscle and fascia and septal cartilage
(skull base
surgery)

M: Male, F: Female, Spont. : Spontaneous, TE (O): Technique employed (overlay), TE (U): Technique employed (underlay),

Temp.: Temporalis muscle

Fig. 1 MRI scan showing the site of CSF leak

In our experience the leaks from fovea ethmoidalis were
easy to manage whereas the leaks from lateral wall of the
sphenoid were relatively difficult. The size of the leaks
ranged from 2 mm to not more than 3 mm in our case series.

Out of 11 patients treated only 1 case of CSF leak from
the lateral wall of sphenoid needed revision surgery.

Endoscopic repair of CSF leaks is a challenging proce-
dure. Surgical management now relies on an extracranial
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Fig. 2 Endoscopic picture via transnasal route showing site of
CSF leak

endoscopic approach where the success rate is over 90%
when compared to intracranial approaches where the suc-
cess rate is generally accepted as being 67-73% after the
first procedure and upto 90% after multiple procedures. The
main advantage of intracranial approach is the possibility
of treating associated problems such as intracranial bleed-
ing, or tumors and closing any associated dural defect. The
main disadvantage of intracranial approach is loss of olfac-
tion that occurs during mobilization of of the anterior cra-
nial base. With advanced endoscopic and extracranial tech-
niques, otolaryngologists can now close most CSF leaks
and avoid the morbidity of a craniotomy.
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The basic principle of endoscopic repair is posi-
tive identification of the leak site, meticulous preparation
of the recipient bed and accurate placement of the graft
material.

In our series of 11 patients who underwent repair of
CSF rhinorrhoea, the success rate was 91%. One patient
had to undergo revision surgery. This compares favour-
ably with studies done in other parts of the world
(Table 2).

Positive identification of the defect may be done through
a series of investigations as outlined earlier but in our insti-
tute we rely on a combination of CT scan with intrathecal
contrast injection. Thirty minutes after injection of contrast,
CT scans taken in the coronal and axial planes will identify
the leak.

The recipient bed is prepared by removing several mil-
limetres of mucosa surrounding the bony defect. Exocrine
mucous glands within sinus mucosa will continue to make
mucous and may separate the graft from the recipient bed
if it is not removed. Thus it is critical to thoroughly remove
the mucosa to expose the underlying bone. A diamond burr
or curette can be used to light abrade the recipient bed and
stimulate the osteoneogenesis.

Once the recipient site is prepared, the repair is per-
formed by gently elevating the dura above the defect and
then using bone grafts in an underlay fashion in the epidural

Fig. 3 A piece of cartilage is used to seal the leak

Table 2 Success rate of CSF rhinorrhoea repair

space. The bone graft cut in the correct size and shape is
soaked in an antibiotic solution before being placed in the
defect.

A free graft helps wound healing by acting as a scaffold
[5]. Free grafts are adherent to bone after 1 week and are
replaced by fibrous connective tissue after 3 weeks.

A multilayered closure is recommended to provide struc-
tural support, (bone), and water-tight closure (fascia).

Small bony defects in the skull base would not require
bone grafts as freshening and placing a bone in the epidural
space could theoretically enlarge the bony defect[1].

In addition to bone and fascia grafts a number of authors
include septal mucosa. We routinely use septal mucosa to
cover the grafted area for additional support. Septal mucosa
has advantages over middle turbinate mucosa because it is
thicker and larger grafts can be harvested.

Packing material such as gelfoam and surgicel have all
been used with success. There is no specific advantage of
one over the other.

Otolaryngologists play an important role in the manage-
ment of CSF rhinorrhoea. Endoscopic CSF rhinorrhoea
repair has definite advantages over more traditional meth-

Fig. 4 Ethmoid cavity is packed with temporalis fascia and
surgicel

Authors No. of cases First successful attempt Second successful attempt Craniotomies
Papay et al. 1999 04 4 (100%) - 0
Mattox et al. 1990 07 6 (86%) 7 (100%) 0
Stankiewich 1995 06 6 (100%) - 0
Kelly et al. 1996 08 7 (88%) 8 (100%) 0
Burns et al. 1996 42 35 (83%) 38 (90%)’ 0
Lanza et al. 1996 36 34 (94%) 37 (97%) 3
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ods. Most series point to a 90% success rate. A thorough
understanding of the pathophysiology, diagnosis and treat-
ment is critical for the proper treatment of this condition.
Endoscopic CSF rhinorrhoea repair has had a high success
rate and low morbidity when performed by experienced
endoscopic sinus surgeons.

References
1. Schlosser RJ, Blger WE (2004) Nasal Cerebrospinal Fluid

Leaks; Critical Review and Surgical consideration. Laryngo-
scope 114:255-265

@ Springer

Kerr JT, Chu FWK, Bayles SW (2005) Cerebrospinal Fluid
Rhinorrhoea: Diagnosis and Management. Otolaryngologic
Clin North Am 38:597-611

Skedros DG, Cass SP, Hirsch BE, Kelly RH (1993) Sources
of error in use of Beta-2 transfusion analysis for diagnosing
perilymphatic and cerebral spinal fluid leaks. Otolaryngol
Head Neck Surg 109:861-864

Manelfe C, Guirand B, Tremoulet M (1997) Diagnosis of
CSF rhinorrhoea by computerized cisternography using me-
trizamide. Lancet 2:1073

Gjoric M, Goede U, Keimes H, Wigend ME (1996)
Endonasal endoscpic closure of cerebrospinal fluid fistulas
at the anterior cranial base. Ann Otol Rhinol Laryngol 105:
620-623




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


