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Резюме
Въведение: Изтичането на цереброспинална течност в носа 
и околоносните кухини е патологично състояние, свързано 
с дефекти в областта на предна черепна база с разнообразна 
топика.Риноликвореята може да се прояви спонтанно и дълго 
време да остане неразпозната и погрешно терапевтирана поради 
трудността в диагностиката и всеобща нeяснота за диагностици-
ране на дискретна такава. От своя страна това състояние може 
да бъде обвързано със сериозни животозастрашаващи състоя-
ния на асцендиращи бактериални инфекции от нестерилната 
носна кухина към събарахноидалното пространство – менингит, 
менингоенцефалит, абсцес на мозъка и др. Топичната диагности-
ка на риноликвореята е от изключителна важност за хирурга и 
определя оперативния път и техника.
Материали и методи: За периода от 2015 до 2017 година в Кли-
никата по ушини, носни и гърлени болести към УМБАЛ „Св. 
Георги“ – гр. Пловдив са диагностицирани и оперирани 7 случая 
на пациенти с риноликворея. Приложени бяха потвърдителни 
лабораторни изследвания – глюкозен тест на назална секреция, 
както и бета 2 трансферин и образни такива – компютърна томо-
графия, магнитно-резонансна томография и цистернография. 
При един от случаите топичната диагностика на риноликвореята 
се осъществи ендоскопски интраоперативно, поради непотвър-
дена такава предоперативно.
Резултати: При шестима пациенти бяха потвърдени предопе-
ративно наличието и локализацията на дефекта. При един от 
клиничните случаи не бе възможна топична диагностика на 
риноликвореята при позитивен резултат на бета 2 трансферин. 
При ендоскопия интраоперативно се откри дефект в областта на 
олфакторната рима. Болничният престой продължи 5 дни при 
постелен режим, без усложнения. При всички пациенти бе при-
ложена ендоскопска пластика на дефекта.
Заключение: Топичната диагностика на риноликвореята е пре-
дизвикателство. При по-големи дефекти на ринобазата своевре-
менната диагностика е от изключителна важност предвид риска 
от фатални последствия. Неточното локализиране на дефекта на 
ринобазата може да създаде трудности на хирурга при ендоскоп-
ска интервенция предвид сложната клиничната анатомия на носа 
и околоносните синуси, сложните структурни комуникации и 

Abstact
Introduction: The leak of cerebrospinal fluid in the nose and parana-
sal cavities is a pathological condition, associated with defects in the 
skull base. The rhinoliquorrhea may occur spontaneously and may 
be hidden for a long time, wrongly treated due to the complexity 
and difficulty of diagnosis. This condition may be linked to seri-
ous life treating illnesses, with ascending bacterial infections from 
the non-sterile nasal cavity to the subarachnoid space – meningitis, 
meningoencephalitis, brain abscess, etc. The topical diagnosis of rhi-
noliquorrhea is truly important for the surgeon, because it defines the 
operative approach and the technic that will be used.

Materials and methods: Seven cases of rhinoliquorrhea where diag-
nosed and treated from 2015 to 2017 in the ENT department in Uni-
versity Hospital St George, Plovdiv. Laboratory tests such as glucose 
test of the nasal secretion and beta 2 transferrin were made. Computer 
tomography (CT), Magnetic resonance (MRI) and cisternopgraphy 
were also performed . In one of the cases we localized endoscopically 
the CSF defect without imaging preoperative confirmation. 

Results: In six of the patients preoperatively was confirmed the pres-
ence and the localization of the defect. In one of the cases the topi-
cal diagnosis of the rhinoliquorrhea with positive beta 2 transferrin 
test wasn’t possible. A defect in the area of the olfactory rhyme was 
localized intra-operatively, via an endoscopic approach. The post-
operative period lasted for 5 days without complications. In all of the 
patients an endoscopic repair of the defect was applied.

Conclusion: The topical diagnostics of rhinoliquorrhea is a challenge. 
When the defects of rhino base are bigger, the timely diagnosis is of 
utmost importance given the risk of fatal consequences. The incor-
rect localization of the defect of the rhino base may cause difficulties 
for the surgeon when using endoscopic approach, given the complex 
anatomy of the nose and the sinuses, as well the complex structural 
communication and delicate sights(cribriform plate, the spheno-pala-
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деликатни зони (крибриформената пластина, областта на сфено-
палатиналната артерия, предна етмоидална артерия, каротидната 
артерия, оптичния нерв и др.). Диагностицирането на налична 
риноликворея и топиката на дефекта е от изключително значе-
ние предвид възможните усложнения, които могат да настъпят 
– инфекции на централната нервна система, нарушения в съзна-
нието, персистиращо главоболие, както и с оглед на сигурното 
оперативно възстановяване на целостта на ринобазата.
Ключови думи: риноликворея, ринобаза, предна база на черепа, 
бета-2 трансферин

tines arteries, the anterior etmoidals arteries, the carotid artery, optical 
nerv, etc). The diagnosis of a present rhynoliquorrhea and the topic 
of the defect are of utmost importance giving the fact of possible 
complications that may occur such as infections of central nerve sys-
tem, disturbance in consciousness, persistant headache and it is also 
related to the precise surgical repair to the skull base.

Key words: CSF leak rhinorrhea , rhinoliquorrhea , skull base, beta 
2 transferrin, endoscopic repair of skull base 

Introduction
Cerebrospinal fluid (CSF) leak rhinorrhea is a 
condition of abnormal communication between 
the subarachnoid space and the sinonasal cavi-
ties. Etiology includes blunt or perforating trauma, 
sequelae of endoscopic endonasal surgery or scull 
base surgery (external approach), infiltration of 
dura mater by neoplasms, congenital defects, and 
inflammatory lesions, but could be idiopathic. The 
most common cause is the accidental trauma- up 
to 80%, following by iatrogenic- 12%. Spontane-
ous CSF leaks occur only 4%. Idiopathic is related 
with elevated intracranial pressure. Untreated and 
persistent CSF leaks rhinorrhea may leads ascend-
ing meningitis and other complications. 
CSF leaks rhinorrhea can be classified according 
to location. The knowledge of the site of the leak 
is the most important thing in the surgical repair. 
It can be in the posterior fossa, middle fossa, crib-
riform plate, ethmoidal sinus, sphenoidal sinus, 
frontal sinus. Identification of the site is sometimes 
challenge for the physician and could be severe 
difficulty for diagnosis. The use of different meth-
ods like high resolution computer tomography 
(HRCT), CT- cisternopgraphy, magnetic- reso-
nance cisternopgraphy and intrathecal fluorescein 
could localise the CSF fistula, but in our clinical 
case , they are insufficient. 
The aim of this article is to present the challenges 
in our clinical case to localise the CSF leak defect.

Materials and methods
In University Hospital St George, Plovdiv in the 
ENT department for the period of 2 years (2015- 
2017) we diagnosed seven cases of CSF rhinorrhea. 
We used for confirm the presence of rhinoliquor-
rhea the laboratory tests like a glucose test of the 
nasal secretion and beta 2 transferrin. HRCT and 
MRI- cisternography were also performed which 
showed the CSF leak defect excluding one of the 
cases. 

We present a patient, female, of 48 years old with 
complaints of persistent rhinorrhea with unco-
loured secretion and headache. 5 years ago, she had 
a neurosurgical procedure after a head trauma. She 
had a periodic rhinorrhea, but lately the symptoms 
aggravated. The secretion was positive for beta 2 
transferrin. We performed a MRI cisternography 
without confirmation of the localization of CSF 
leak rhinorrhea. (fig 1)

Fig. 1. T2 weighted MRI imaging in sagittal and  
axial projections. 
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Via endoscopic approach, we localized intraopera-
tively the defect in the olfactory area. We used on 
lay endoscopic technique for surgical repair. 

Results
In six cases preoperatively was confirmed the pres-
ence and the localization of the defect by using bio-
chemical tests like glucose oxidase test and beta 2 
transferrin and performing imaging like HRCT and 
MRI- cisternopgraphy. In one of the cases the topi-
cal diagnosis of the rhinoliquorrhea with positive 
beta 2 transferrin test wasn’t possible. A defect in 
the area of the olfactory rhyme was localized intra-
operatively, via an endoscopic approach. We per-
formed on-lay technique for repair the defect using 
mucosal flap. The post-operative period lasted for 5 
days without complications. In all of the patients an 
endoscopic repair of the defect was applied. After 
six months and 1 year later, we didn’t register any 
recurrence.

Discussion 
A skull base CSF leak or fistula is a pathologic 
communication of the sterile subarachnoid space 
with sinonasal cavity, and present s clinically with 
clear rhinorrhea, caused by the presence of both an 
osseous and dural defect. The flora of the sinonasal 
cavity creates a conduit for the spread of infection 
that results in meningitis and in life-threatening 
complications. Leaks most commonly occur at 
the cribriform plate (35%), sphenoid sinus (18%), 
frontal sinus (10%), posterior ethmoid sinus (9%) 
and inferior clivus (2%).
The causes include skull base surgery, endoscopic 
sinus surgery, spinal surgery and trauma. Post- 
traumatic CSF leaks account for 50-70% of CSF 
leaks. Rarely, congenital defects, such as menin-
gocoeles lead to CSF leaks. Those are the cases 
where there is no identifiable causes for CSF leaks 
and so called spontaneous. Empty sella has been 
implicated in some of these spontaneous cases of 
CSF leak as well as benign intracranial hyperten-
sion. Intracranial tumours, those near the skull base 
have the potential for erosion of the bone and the 
dura with resultant CSF leak. Radiation osteitis is 
also a predictable cause of CSF leak.
The confirmation and location of the skull base 
defect is a significant element in predicting surgi-
cal repair success. The diagnostic approach should 
include the physical examination, the confirmation 

tests- biochemical testing of the nasal secretion and 
imaging techniques for detection of the defect. 
The clinical diagnosis is difficult because of vari-
ous non-specific symptoms and in specially in the 
case of intermittent and slow CSF leaks. A history 
of trauma and surgery may be obtained. Physical 
finding include a unilateral profuse watery dis-
charge and headache relieved by leakage of CSF 
through the nostril. Clinical findings are unreliable 
and may be mistaken for vasomotor rhinitis. 
The biochemical testing for CSF- specific proteins 
which are beta2 transferrin and beta trace protein, 
are very specific and with outstanding diagnos-
tic characteristics. Beta 2 transferrin is a protein 
produced by neuraminidase activity in the brain. 
It is found only in CSF, aqueous humour and peri-
lymph. Beta trace protein is also present in CSF 
and has been used as an immunological marker. 
False positives can occur in patients with chronic 
liver disease and inborn errors in glycoprotein 
metabolism.
Imaging modalities are the essential element in 
determine the site of the leak and aid in preop-
erative planning. These modalities include plain 
radiography, computed tomography (CT), CT cis-
ternopgraphy, magnetic resonance imaging (MRI), 
MRI cisternopgraphy (with/without intrathecal 
contrast) and radionuclide cisternopgraphy. Appli-
cation of fluorescein intrathecal is a specific and 
high informative quality method for demonstrate 
the CSF leak defect, but it is related with severe 
complications (cardiac arrhythmias, seizures, head-
ache, cranial nerve defects). 
Performance of plain film radiography is not 
adequate. It is so insensitive in establishing the 
diagnosis of CSF leak, but may demonstrate pneu-
mocephalus and identify the fractures in critically 
unstable patients. High resolution CT gives excel-
lent bone details. It is the best modality for imaging 
base of skull fractures and in cases of rhinoliquor-
rhea, the technique involves thin sections through 
the anterior and middle cranial fossa. HRCT has a 
report sensitivity of 90%. False negative results can 
occur in patients with small bony defects.
The CT cisternography(CTC) is invasive imaging 
method, which carries the risks associated with a 
intrathecal application of contrast via lumbar punc-
ture. The CTC findings in patient with CSF leak 
include concentration of contrast in a sinus or a 
stream of contrast at the fistula site.
Radionuclide cisternography is a very specific 
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method involves the intrathecal injection of radio-
isotopes. It can be use in case with very slow 
or intermittent CSF leak, but nowadays it is not 
widely used due to greater sensitivity provided by 
HRCT. 
Magnetic Resonance imaging (MRI) can be used 
to demonstrate a CSF fistula in multiple planes, 
non-invasively without disadvantages of ioniz-
ing radiation or intrathecal injection of contrast. 
Coronal MRI T2 weighed fat suppressed sequences 
demonstrates the CSF fistula ( dural tear) as a high 
signal cleft traversing low bone signal. Whereas 
CT may show more precisely the extent of a bony 
defect , in the case of meningocoeles, MRI will 
be more valuable in differentiating the contents of 
the sac. Combined CT and MRI with independent 
observers accurately localize the site of CSF leak 
with high sensitivity -90%.
In our case MRI imaging didn’t demonstrate the 
defect in the olfactory area. Positive biochemi-
cal result showed us the presence of CSF in nasal 
secretion. It was necessary to perform endoscopic 
endonasal surgery and intraoperatively present the 
defect in the suspected site. The knowledge for the 
past neurosurgery procedure and the location of the 
repair have helped us to navigate and properly find 
the defect.

In the last five years for Bulgaria, we haven’t 
found any other articles related to our topic of the 
case except one article – Dzhambazov K., Markov 
S, Topalova A. CSF Fluid rhinorrhea- diagnostic 
methods review and clinical cases demonstration. 
International bulletin of Oto Rhino Laryngology 
2015. It is very difficult, without unified algorithm, 
to diagnose the presence and localisation of CSF 
leaks rhinorrhea. It is necessary to focus on this 
topic and find the right combination of methods to 
easily identify CSF leaks rhinorrhea.

Conclusion 
The high risk of future complications in cases of 
CSF leak rhinorrhea underlines the importance of 
early detection, precise diagnosis, and well-timed 
repair of CSF fistula. The detection of CSF leak 
defect can be serious obstacle for the surgeons. It 
is important to have an algorithm for the approach 
to this challenging clinical problem. There is no 
unified method for localization of the CSF leak. 
Most of the time it is necessary to combine plural 
imaging methods in order to better demonstrate 
the CSF leak defect. Additional high level research 
is needed to better understand the best diagnostic 
method for CSF leaks.

References:
1.	 Dzhambazov K., Markov S, Topalova A. CSF Fluid rhinorrhea- diagnostic methods review and clinical cases demonstration. International 

bulletin of Oto Rhino Laryngology 2015
2.	 Wise SK, Schlosser RJ. Evaluation of spontaneous nasal cerebrospinal fluid leaks. Curr Opin Otolaryngol Head Neck Surg. 2007 Feb; 

15(1):28-34.
3.	 Zlab MK, Moore GF, Daly DT, Yonkers AJ. Cerebrospinal fluid rhinorrhea: a review of the literature. Ear Nose Throat J. 1992 Jul; 71(7):314-

317.
4.	 Lee TJ, Huang CC, Chuang CC, Huang SF. Transnasal endoscopic repair of cerebrospinal fluid rhinorrhea and skull base defect: ten-year 

experience. Laryngoscope. 2004 Aug; 114(8):1475-1481.
5.	 Currarino G, Maravilla KR, Salyer KE. Transsphenoidal canal (large craniopharyngeal canal) and its pathologic implications. AJNR Am J 

Neuroradiol. 1985 Jan-Feb; 6(1):39-43.
6.	 Tomazic PV, Stammberger H. Spontaneous CSF-leaks and meningoencephaloceles in sphenoid sinus by persisting Sternberg’s canal. 

Rhinology. 2009 Dec; 47(4):369 374. doi: 10.4193/Rhin08.236.
7.	 Kaufman B, Nulsen FE, Weiss MH, Brodkey JS, White RJ, Sykora GF. Acquired spontaneous, nontraumatic normal-pressure cerebrospinal 

fluid fistulas originating from the middle fossa. Radiology. 1977 Feb; 122(2):379-387.
8.	 Woodworth BA, Prince A, Chiu AG, et al. Spontaneous CSF leaks: a paradigm for definitive repair and management of intracranial 

hypertension. Otolaryngol Head Neck Surg. 2008 Jun; 138(6):715-720. doi: 10.1016/j.otohns.2008.02.010.
9.	 Basu D, Haughey BH, Hartman JM. Determinants of success in endoscopic cerebrospinal fluid leak repair. Otolaryngol Head Neck Surg. 2006 

Nov; 135(5):769-773.
10.	 Ommaya AK. Spinal fluid fistulae. Clin Neurosurg. 1976;23: 363-392.
11.	 Thurtell MJ, Wall M. Idiopathic intracranial hypertension (pseudotumor cerebri): recognition, treatment, and ongoing management. Curr Treat 

Options Neurol. 2013 Feb; 15(1):1-12.doi: 10.1007/s11940-012-0207-4.
12.	 Psaltis AJ, Schlosser RJ, Banks CA, Yawn J, Soler ZM. Asystematic review of the endoscopic repair of cerebrospinalfluid leaks. Otolaryngol 

Head Neck Surg. 2012 Aug; 147(2):196-203. doi: 10.1177/0194599812451090.
13.	 Zweig JL, Carrau RL, Celin SE, et al. Endoscopic repair of cerebrospinal fluid leaks to the sinonasal tract: predictors ofsuccess. Otolaryngol 

Head Neck Surg. 2000 Sep; 123(3):195-201.
14.	 Chaaban MR, Illing E, Riley KO, Woodworth BA. Spontaneous cerebrospinal fluid leak repair: a five-year prospective evaluation. 

Laryngoscope. 2014 Jan; 124(1):70-75. doi: 10.1002/lary.24160.



� 41

2 / 2017 � International Bulletin of Otorhinolaryngology

15.	 McCudden CR, Senior BA, Hainsworth S, et al. Evaluation of high resolution gel b(2)-transferrin for detection of cerebrospinal fluid leak. 
Clin Chem Lab Med. 2013 Feb; 51(2): 311-315.

16.	 Schlosser RJ, Bolger WE. Management of multiple spontaneous nasal meningoencephaloceles. Laryngoscope. 2002 Jun; 112(6): 980-985.
17.	 Martin TJ, Loehrl TA. Endoscopic CSF leak repair. Curr Opin Otolaryngol Head Neck Surg. 2007 Feb; 15(1): 35-39.
18.	 Krudy AG. MR myelography using heavily T2-weighted fast spin-echo pulse sequences with fat presaturation. AJR Am J Roentgenol. 1992 

Dec; 159(6): 1315-1320.
19.	 Stone JA, Castillo M, Neelon B, Mukherji SK. Evaluation of CSFa leaks: high-resolution CT compared with contrast-enhanced CT and 

radionuclide cisternography. AJNR Am J Neuroradiol. 1999 Apr; 20(4): 706-712.
20.	 Ecin G, Oner AY, Tokgoz N, Ucar M, Aykol S, Tali T. T2-weightedvs. intrathecal contrast-enhanced MR cisternography in the evaluation of 

CSF rhinorrhea. Acta Radiol. 2013 Jul; 54(6): 698-701. doi: 10.1177/0284185113478008.
21.	 Tabaee A, Placantonakis DG, Schwartz TH, Anand VK. Intrathecal fluorescein in endoscopic skull base surgery. Otolaryngol Head Neck Surg. 

2007 Aug; 137(2): 316-320.
22.	 Seth R, Rajasekaran K, Benninger MS, Batra PS. The utility of intrathecal fluorescein in cerebrospinal fluid leak repair. Otolaryngol Head 

Neck Surg. 2010 Nov; 143(5):626-632. doi: 10. 1016/j.otohns.2010.07.011.
23.	 Cukurova I, Cetinkaya EA, Aslan IB, Ozkul D. Endonasal endoscopic repair of ethmoid roof cerebrospinal fluid fistula by suturing the dura. 

Acta Neurochir (Wien). 2008 Sep; 150(9): 897-900; discussion 900. doi: 10.1007/s00701-008-0005-7.
24.	 McCoul ED, Anand VK, Singh A, Nyquist GG, Schaberg MR Schwartz TH. Long-term effectiveness of a reconstructive protocol using the 

nasoseptal flap after endoscopic skull base surgery. World Neurosurg. 2014 Jan; 81(1):136-143. doi: 10.1016/ j.wneu.2012.08.011.
25.	  Pinheiro-Neto CD, Carrau RL, Prevedello DM, et al. Use of acoustic Doppler sonography to ascertain the feasibility of the pedicled nasoseptal 

flap after prior bilateral sphenoidotomy. Laryngoscope. 2010 Sep; 120(9):1798-1801. doi: 10.1002/lary. 20996.
26.	 Hadad G, Rivera-Serrano CM, Bassagaisteguy LH, et al. Anterior pedicle lateral nasal wall flap: a novel technique for the reconstruction of 

anterior skull base defects. Laryngoscope. 2011 Aug; 121(8):1606-1610. doi: 10.1002/lary.21889.
27.	 Prevedello DM, Barges-Coll J, Fernandez-Miranda JC, et al. Middle turbinate flap for skull base reconstruction: cadaveric feasibility study. 

Laryngoscope. 2009 Nov; 119(11):2094-2098. doi: 10.1002/lary.20226.
28.	 Kumar A, Maartens NF, Kaye AH. Reconstruction of the sellar floor using Bioglue following transsphenoidal procedures. J Clin Neurosci. 

2003 Jan; 10(1):92 95.
29.	 Bolger WE. Endoscopic transpterygoid approach to the lateral sphenoid recess: surgical approach and clinical experience. Otolaryngol Head 

Neck Surg. 2005 Jul; 133(1):20-26.
30.	 McMains KC, Gross CW, Kountakis SE. Endoscopic management of cerebrospinal fluid rhinorrhea. Laryngoscope. 2004 Oct; 114(10):1833-

1837.
31.	 Purkey MT, Woodworth BA, Hahn S, Palmer JN, Chiu AG. Endoscopic repair of supraorbital ethmoid cerebrospinal fluid leaks. ORL J 

Otorhinolaryngol Relat Spec. 2009; 71(2):93-98. doi:10.1159/000193219.
32.	 Harvey RJ, Parmar P, Sacks R, Zanation AM. Endoscopic skull base reconstruction of large dural defects: a systematic review of published 

evidence. Laryngoscope. 2012 Feb; 122(2):452-459. doi: 10.1002/lary.22475.
33.	 Casiano RR, Jassir D. Endoscopic cerebrospinal fluid rhinorrhea repair: is a lumbar drain necessary? Otolaryngol Head Neck Surg. 1999 Dec; 

121(6):745-750.
34.	 McCoul ED, Anand VK, Schwartz TH. Improvements in site specific quality of life 6 months after endoscopic anterior skull base surgery: a 

prospective study. J Neurosurg. 2012 Sep; 117(3): 498-506. doi: 10.3171/2012.6.JNS111066.


