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‘ ABSTRACT ’ CSF rhinorrhea is one of the cause for increased morbidity and mortality in Head Injury patients.
Aim: The aim of the study is to analyze about Mode of Injury, Time of Onset of Rhinorrhea, Site of Leak, Size of defects,
Incidence of Meningitis, Incidence of Pneumocephalus, Anosmia, Visual Disturbance, Periorbital hematoma, all management modalities both

conservative and surgical intervention and outcomes.

Materials and Methods: This is a retrospective and prospective study.

56 Patients who developed Posttraumatic CSF Rhinorrhea following RTA, fall, assault and GCS > 12 were admitted and included in the study.

CT Brain(1 mm cuts) and CSF biochemical analysis were done for all patients.

Statistical Analysis Statistical analysis done using SPSS software to assess the multi factorial causes of complications and outcomes.
Conclusion: The Most Common Mode of Injury in our study group is Road Traffic Accidents, the most common time of Onset of CSF
Rhinorrhea is Early Onset (< 48 hours) and the most common Site of Leak is in Ethmoid and the most common Size of defects is Small size (<1.5
cm). Meningitis and Pneumocephalous developed in 1/3rd of patients. More than 50%of patients were successfully treated conservatively with
drugs alone. Meningitis is high in Late onset CSF Rhinorrhea and associated Pneumocephalus. Hence Prophylactic Antibiotic is essential. Early
onset CSF Rhinorrhea favours spontaneous closure. Late onset requires surgical intervention

( KEYWORDS : CSF Rhinorrhea Anterior Cranial Fossa Repair. Endoscopic Repair of CSF Rhinorrhea, Lumbar drain. )

INTRODUCTION

As excision of Adam's rib was a divine surgical intervention and can't
be labeled as “manual” surgery, the identities of the first ever surgery
done on man by man will always remain a mystery. But, the first
surgery on man by man for which there is evidence can be stated with
certainty. As of now, Trephination is the most ancient procedure on
human with material evidence. Trephination was quite common.
Nearly one third (40 out of 120) prehistoric skulls dating around 6500
BC ataFrench burial site had trephination holes.

From the days of trephination (to extract the stone of madness) to the
present era of Neuronavigation-Microneurosurgical procedures on
aneurysms of cerebral vessels-Functional neurosurgery, Neurosurgery
has evolved leaps and bounds. One of the important reasons behind the
march of this discipline is the accumulation of fresh, detailed and
accurate knowledge

Post traumatic CSF Rhinorrhea is most often caused by fractures of
frontal, ethmoidal and sphenoidal bones. Dura is firmly adherent to the
thin bone of anterior cranial fossa. CSF Rhinorrhea presents either
early onset or delayed onset. CSF Rhinorrhea carries ascending
infection and causes meningitis. It is managed conservatively. If not
controlled treated by surgical interventions either endoscopic repair or
by craniotomy and anterior cranial fossa repair.

1. OBJECTIVESOFTHESTUDY

2. To study the Parameters, Clinical Signs and Symptoms associated

with Post Traumatic CSF Rhinorrhea

Mode of Injury — RTA /Assault/ Fall

Time of Onset of Rhinorrhea— Early / Late

Site of Leak — Frontal / Ethmoid / Sphenoid / Combined / Not

found

Size of defects

Incidence of Meningitis

Incidence of Pneumocephalous

Clinical Features — Anosmia / Visual Disturbance / Periorbital

Hematoma (Racoon's Eye)

10. Conservative Treatment with Drugs Alone

11. Treatment with CSF Drain

12. Treatment with Surgery

13. Mode of Surgical Intervention

14. Recurrence with Endoscopic Repair and Recurrence with ACF
Repair
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MATERIALSAND METHODS
The study was done at Institute of Neurosurgery, Madras Medical

College & Rajiv Gandhi Government General Hospital, Chennai —
600003 between October 2012 to January 2015.

Method

« Thisisaretrospective and prospective study.

» Patients who are admitted following head injury with CSF
Rhinorrhea from October 2012 to January 2014 will be included in
the study subject to the following criteria.

» Inclusion Criteria

* All patients who developed post traumatic CSF Rhinorrhea
following RTA, fall, assault.

« GCS>12

»  Exclusion Criteria

« Patients who had undergone any procedure for CSF Rhinorrhea
prior coming to our hospital.

+ Patients not willing to participate in this study.

+ GCS<13

* CT Brain with fine cut bone window (1 mm cuts) with axial,
coronal and 3D Reconstruction done for all patients with CSF
Rhinorrhea.

*  We confirm CSF with CSF glucose and chloride levels since
Beta2 Transferrin assay for CSF is not available in our Institution.

»  These patient details will be collected from the discharge summary
which is available with the records department at the Institute of
Neurology

»  These patients will be followed for a period of minimum 1 year
duration to ascertain complications due to the procedure and the
outcome of the procedure.

+  Statistical analysis will be done using SPSS software to assess the
multi factorial causes of complications and outcomes.

(1) Mode of Injury

*  Welook for the following modes of injury
« RTA

e Assault

* Fall

(I1) Time of Onset

¢ Weclassify aLeak as
¢ Earlyifitoccurs within 48 hours of injury
« Lateifitoccurs after 48 hours of injury

(111) Site of Leak
¢ We look for the site of leak and mention the bone in which there is
leak

e Leakin Cribriform Plate are included under Ethmoid
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(1V) Size of Defect

»  We consider defects smaller than 1.5 cm as Small and those larger
than 1.5 cmas Large.

»  We have taken this cut off since early ACF Repair is advocated for
defects larger than 1.5 cm

(V) Incidence of Meningitis

»  The following features were taken as signs of Meningitis
» Feverwith Neck Rigidity

» Positive Culture in CSF

(VD) Incidence of Pneumocephalous
*  Pneumocephalous was diagnosed in CT

(VII) Incidence of Anosmia, Visual Disturbance, Periorbital
Hematoma

*  Anosmiawas detected by Clinical Examination

»  Visual Disturbance was detected by Bedside Clinical Examination
»  Periorbital hematoma was visually observed

(VIII) Conservative Treatment with Drugs Alone

e Patients who had total resolution of CSF Rhinorrhea were
considered to have been cured with Conservative treatment with
drugs alone

The following treatment protocol was followed

Bed Rest

Head End Elevation 30°

Avoidance of Nose Blowing

Avoidance of Straining at Stools

Avoidance of Cough

Intravenous Antibiotics and Acetazolamide

(IX) Treatment with CSF Drain
»  Continuous / Intermittent Lumbar Sub Arachnoid Drain was done
for Patients who were not cured with the above regimen

(X) Treatment with Surgery

»  Surgery was done for those

1. Who failed to respond to above methods

2. Who had meningitis (Surgery was done after Meningitis was
resolved)

3. Who had large defects

55 1 1.79%
56 1 1.79%
57 1 1.79%
58 3 5.36%
59 1 1.79%
62 1 1.79%
63 1 1.79%
64 1 1.79%
65 1 1.79%
67 2 3.57%
71 1 1.79%
73 1 1.79%
Total 56 100.00%
We find more patients in fourth and fifth decade
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Out of 56 patients 37 were males and 19 females. Lowest age was 23
and the hightest was 73, with more patients between 40 to 50 years.

Epidemiology : Sex Distribution

(XI) Mode of Surgery
»  Both Endoscopic Repair and Intracranial ACF Repair was done SEX Frequency Percent
F 19 33.93%
(XII) Recurrence with Endoscopic Repair and ACF Repair M 37 66.07%
+  Wefollowed patient for one year and looked for recurrence Total 56 100.00%
Th Male : Female Ratio of2:1

OBSERVATIONS AND RESULTS erewasa ale: Female Batioo
The overall results of this study are as show below (1) Mode of Injury
Epidemiology : Age Distribution MODE Frequency Percent
The patients were distributed from 23 years to 73 years ASSAULT 5 8.93%
AGE Frequency Percent FALL 12 21.43%
23 1 1.79% RTA 39 69.64%
24 1 1.79% Total 56 100.00%
25 1 1.79% The Most Common Mode of Injury in our study group is Road Traffic
26 1 1.79% Accidents
28 2 3.57%
29 1 1.79% (I1) Time of Onset
32 1 1.79% ONSET Frequency Percent
34 2 3.57% Delayed 13 23.21%
35 1 1.79% Early 43 76.79%
36 4 7.14% Total 56 100.00%
38 3 5.3 6?’ The most common time of Onset of CSF Rhinorrhea in our study group
39 1 L.79% is Early Onset (<48 hours)
40 1 1.79%
42 1 1.79% (I1) Site of Leak
43 2 3.57% The most common Site of Leak in our study group is in Ethmoid.
:4 ? i’ ‘57?’ FRONTAL Frequency Percent
45 > 3 '790& Fracture in Frontal 23 41.07%
43 1 7?‘7‘;’ No Fracture in Frontal |33 58.93%

10 Total 56 100.00%
a3 3 5.36% . :
49 2 3.57% ETHMOID Frequency Percent
52 2 3.57% Fracture in Ethmoid 47 83.93%
53 1 1.79% No Fracture in Ethmoid|9 16.07%
54 1 1.79% Total 56 100.00%
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The most common Size of defects in our study group is Small size
(<1.5cm)

(V) Incidence of Meningitis

MENINGITIS Frequency Percent
Meningitis 18 32.14%
No Meningitis 38 67.86%
Total 56 100.00%
Meningitis developed in 32.14 % of patients

(VI) Incidence of Pneumocephalous
PNEUMOCEPHALUS |Frequency Percent
Pneumocephalous 19 33.93%
No Pneumocephalous |37 66.07%
Total 56 100.00%

Pneumocephalous developed in 33.93% of patients

(VII) Incidence of Anosmia, Visual Disturbance, Periorbital
Hematoma (Racoon’s Eye)

The incidence of Anosmia, Visual Disturbance, Periorbital contusions
are 7.14%, 5.36%, 28.57%, percentrespectively

ANOSMIA Frequency Percent
Anosmia 4 7.14%

No Anosmia 52 92.86%

Total 56 100.00%
VISUAL DISTURBANCE |Frequency Percent

Visual Disturbance 3 5.36%

No Visual Disturbance 53 94.64%

Total 56 100.00%
PERIORBITAL CONTUSION |Frequency Percent
Periorbital Contusion 16 28.57%

No Periorbital Contusion 40 71.43%
Total 56 100.00%
(VIII) Conservative Treatment with Drugs Alone

DRUGS ALONE Frequency |Percent
Conservative Management Only 30 53.57%
Conservative Management Not Enough |26 46.43%
Total 56 100.00%

53.57 % of patients were treated successfully with drugs alone

(IX) Treatment with CSF Drain

LUMBAR DRAIN DONE OR NOT Frequency |Percent
Lumbar CSF Drain Done 24 42.86%
Lumbar CSF Drain Not Done 32 57.14%
Total 56 100.00%
42.86 % of patients required Lumbar CSF Drain

LUMBAR DRAIN EFFECTIVE OR NOT [Frequency |Percent
Lumbar CSF Drain Effective 11 19.64%
Lumbar CSF Drain Not Effective & 13 23.21%
surgery required

Lumbar CSF Drain not done and Patient |2 3.57%
Taken for Early Surgery

Lumbar CSF Drain. not d0.ne and patient 30 53 579
managed conservatively with drugs

Total 56 100.00%
(X) Treatment with Surgery

PROCEDURE DONE OR NOT Frequency |Percent
Surgical Procedures Done 15 26.79%
Surgical Procedures Not Done 41 73.21%
Total 56 100.00%

SPHENOID Frequency Percent 26.78% of patients required Surgery
Fracture in Sphenoid 7 12.50%
No Fracture in Sphenoid |49 87.50% (XI) Mode of Surgery
Total 56 100.00% WHAT PROCEDURE Frequency |Percent

. Endoscopic Repair Done 11 19.64%
(1V) Size of Defect ACF Repair Done 4 7.14%
SIZE OF DEFECT Frequency Percent No Surgery 41 73.21%
Less than 1.5 cm 54 96.43% Total 56 100.00%
More than 1.5 cm 2 3.57% Of this, 11patients(19.64%) were treated endoscopically and 4 pts
Total 56 100.00% (7.14%) were treated via ACF Repair

(XII) Recurrence with Endoscopic Repair
»  Of'the patient treated surgically with endoscopy, there was 9.09 %

recurrence
»  Of the patient treated surgically with ACF Repair, there was no
recurrence
Recurrence or not

What procedure What procedure|Recurrence|Total
ACF Repair Done 4 0 4
Endoscopic Repair Done |10 1 11
TOTAL 14 1 56

Frequency Percent
No Recurrence 14 25.00%
Recurrence 1 1.79%
No Surgery 41 73.21%
Total 56 100.00%

ANALYSISAND DISCUSSION

This study is a retrospective and prospective study. 56 Patients are
included in the study who are admitted with History of Trauma and
CSF Rhinorrhea.

(I) Mode of Injury
RTA is the commonest mode of injury(69.64%) followed by
fall(21.43) and assault(8.93).

Study RTA Fall Assault
Aurangzeb A et al’ 85% 11% 4%
Spangenberg P et al’ 55% 35%

Our Study 69.64% 21.43% 8.93%
(11) Time of Onset

Most common time of onset of CSF Rhinorrhea is early onset(<48
hours since injury) — 76.78% and delayed onset(>48 hours since
injury)—23.21%.

Delayed onset CSF Rhinorrhea patients are not amenable to
conservative management and these patients had meningitis and are
taken up for surgical intervention.

(I11) Site of Leak

Among 56 patients, 53 patients had either isolated or combined
fractures of frontal, ethmoid and sphenoid bones, involving the air
sinuses.

We have included the fracture of cribriform plate along with ethmoid
fracture as anatomically it is a part of ethmoid bone.

Common sites of CSF leak is through fractures involving ethmoid
bone(47/56 patients).

Isolated bone fractures involving ethmoid - 26, frontal - 3 and
sphenoid - nil.

Fractures involving combination of these bones are 24

No identifiable bony fracture are 3

Study Ethmoid|Frontal |Sphenoid|Combined

Manelfe C |9 2 8(7 fronto ethmoidal, speno
etal’ ethmoidal)

Our Study |26 3 - 24

(1V) Size of Defect

The most common Size of defects in our study group is Small size
(<1.5 cm) (96.43%).. Mateo Ziu et al® and McMains and et al’ noted
that in patients in whom the endoscopic repair had failed, the defects
were larger than 1.5 cm.
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(V) Incidence of Meningitis
In our study Meningitis developed in 32.14% of patients

(IX) Treatment with CSF Drain
42.86 % of patients required Lumbar CSF Drain. CSF leak controlled

Occurrence of meningitis is CSF Rhinorrhea is through ascending
infection from nasal cavity. In our institution all patients with CSF
Fistula are given prophylactic antibiotics. Meningitis is more severe in
Diabetic patients with CSF Rhinorrhea.

Meningitis is confirmed by CSF culture taken from lumbar puncture.
Most common organism being Streptococcus pneumonia, controlled
with Ceftriaxone and crystalline penicillin. After controlling
meningitis patients are taken up for surgical intervention.

(VD) Incidence of Pneumocephalus
Pneumocephalus is common in skull base fractures and CSF fistula.
Pneumocephalus is a predisposing factor for meningitis.

Pneumocephalus developed in 33.93% of patients and it subsided
spontaneously or after closing the dural defect.

Study Incidence of Pneumocephalus
Incidence of Pneumocephalus”  [31% (/42)
Our Study 33.93%(19/56)

(VII) Incidence of Anosmia, Visual Disturbance, Periorbital
Hematoma (Racoon's Eye)
Anosmia is seen in 7.14% patients with CSF Rhinorrhea.

Study Incidence of Anosmia
Jimenez DF et al"” 7%

Haxel BR et al" 12%

Our Study 7.14%

Visual disturbance occurred in 5.36%% of patients in the form of
decreased visual acuity. Patients were evaluated by Neuro
Ophthalmologist to rule out local/Optic nerve injuries. No structural
lesions were identified. Patients improved after steroid therapy.

Study Incidence of Visual Disturbance
Karabekir HS et al” 1

Kawai K et al”® 1

Kim DW et al” 1

Swati Phuljhele et al" 5 cases

Our Study 5.36%(2/56)

28.57% had periorbital lesions such as contusion, hematoma (raccoon
eyes) associated with craniofacial injury. These injuries normally
resolved spontaneously in 2 to 3 weeks.

Study Incidence of Periorbital hematoma
Spangenberg P et al 63%

Herbella FA et al 48%

Our Study 28.57%

All patients having CSF Rhinorrhea are initially subjected to
conservative management, which includes bed rest, 15 to 30 degree
head end elevation and avoidance of straining and nose blowing.

Patients who had large bony defects with or without encephalocoele
are subjected to early surgically intervention

Conservative management is further subdivided into
1. Drug(Acetazolamide)alone
2. Acetazolamide with Lumbar CSF drainage

The protocol followed in our Institute is to treat the patients with CSF
Rhinorrhea with conservative management with drugs alone for 3-5
days. If not controlled Lumbar CSF drainage done for 7-10 days with
prophylactic antibiotics.

(VIII) Conservative Treatment with Drugs Alone
53.57 % of patients were treated successfully with drugs alone

Study Treatment with Drugs Alone
Dalgic A et al 26/46 (60.4%)
Our Study 30/56(53.57%)

Study Incidence of Meningitis with Lumbar CSF drainage is 19.64%.

Bernal-Sprekelsen M et al’ 29% Study Requirement of Lumbar Drain
Eljamel MS et al’ 30.6% (15/49) Dalgic A et al” 17/46 cases 15/17 suceess
Park JI et al” 31% Shapiro SA et al” 101/109

Schick B et al" 5/8 Our Study 24/56 (42.86%)

Our Study 32.14%(18/49) (XI) Treatment with Surgery

Patients not responding to conservative management with drugs and
Lumbar CSF drainage are subjected to surgical intervention, either
endoscopic repair or intracranial repair. Intracranial repair is done with
intra dural and extra dural flaps. 26.78%% of patients required Surgery

Study Treatment with Surgery
Scholsem M et al”' 98/109(90% cure)
Eljamel MS et al” 144/160 (90%)

Our Study 15/56 (26.78%)

(XI) Mode of Surgery

26.78%% of patients required Surgery Of this, 73.33%were treated
endoscopically and were treated 26.67% via ACF Repair

Treatment with ACF Repair Combined
Sty . .

Endoscopic repair
Tahir MZ et al”* [10(70% success) 22(86% success)

Our Study 11(90.9%) 11(90.9%)

(XTI) Recurrence with Endoscopic Repair and ACF Repair
Of the patient treated surgically with endoscopy, there was 9.1%
recurrence

Study Recurrence after Endoscopic repair
Banks CA et al” 9% (166 operated)
Tahir MZ et al” 30%(10 operated)
Our Study 9.1%(11 operated)

Of the patient treated surgically with ACF Repair, there was no
recurrence

Study Recurrence after ACF Repair
Aurangzeb A et al” 26/27

Sherif C et al” 76 operated 1.9% rec
Scholsem M et al” 11/109(10%)

Tahir MZ et al” 3/22(14%)

Our Study 4/4(0%)

CONCLUSION

e (I) The Most Common Mode of Injury in our study group is Road
Traffic Accidents, (II) The most common time of Onset of CSF
Rhinorrhea in our study group is Early Onset (< 48 hours) and (III)
The most common Site of Leak in our study group is in Ethmoid
and (IV) The most common Size of defects in our study group is
Small size (<1.5 cm)

e (V) Meningitis developed in 32.14 % of patients while (VI)
Pneumocephalous developed in 33.93 % of patients and (VII) The
incidence of Anosmia, Visual Disturbance, Periorbital Hematoma
(Racoon’s Eye) are 7.14,5.36,28.37 percentage respectively

o (VII) 53.57% of patients were successfully treated conservatively
with drugs alone while and 3.57% patients were taken for Early
Surgery without Lumbar CSF Drain

e (IX) 42.86% of patients required Lumbar CSF Drain and in this
group Lumbar CSF Drain was Effective in 19.64% and Lumbar
CSF Drain was Not Effective and surgery was required in 23.21%

*  (X) 26.78% of patients required Surgery, 23.21% after Lumbar
CSF Drain was Not Effective and 3.57% were taken for early
surgery

*  (XI) Of'this, 19.64%were treated endoscopically and 7.14% were
treated via ACF Repair. (XII) Of the patient treated surgically with
endoscopy, there was 9.1% recurrence. Of the patient treated
surgically with ACF Repair, there was nil recurrence.

*  Meningitis is high in Late onset CSF Rhinorrhea and associated
Pneumocephalus. Hence Prophylactic Antibiotic is essential.
Early onset CSF Rhinorrhea favours spontaneous closure. Late
onset requires surgical intervention.

BIBLIOGRAPHY

1. Capasso, Luigi (2002) (in Italian). Principi di storia della patologia umana: corso di
storia della medicina per gli studenti della Facolta di medicina e chirurgia e della Facolta
discienze infermieristiche. Rome: SEU. ISBN 8887753652. OCLC 50485765.

2. Restak, Richard (2000). "Fixing the Brain". Mysteries of the Mind. Washington, D.C.:
National Geographic Society. ISBN 0-792-27941-7. OCLC 43662032.

3. Aurangzeb Al, Ahmed E1, Khan SA1, Ali A1, Thsan A1, Mehmood S1. Outcome of

| INDIAN JOURNAL OF APPLIED RESEARCH | 41




Volume-8 | Issue-8 | August-2018 | PRINT ISSN No 2249-555X

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

transcranial repair of traumatic CSF rhinorrhea. J Ayub Med Coll Abbottabad. 2012 Apr-
Jun;24(2):47-9. http://www.ncbi.nlm.nih.gov/pubmed/24397051

Capasso, Luigi (2002) (in Italian). Principi di storia della patologia umana: corso di
storia della medicina per gli studenti della Facolta di medicina e chirurgia e della Facolta
di scienze infermieristiche. Rome: SEU. ISBN 8887753652. OCLC 50485765.
Spangenberg P1, Scherer R, Stolke D. [Post-traumatic cerebrospinal rhinorrhea].
Anasthesiol Intensivmed Notfallmed Schmerzther. 1997 Feb;32(2):105-8.
http://www.ncbi.nlm.nih.gov/pubmed/9172713

Manelfe C, Cellerier P, Sobel D, Prevost C, Bonafé A. Cerebrospinal fluid rhinorrhea:
evaluation with metrizamide cisternography. AJR Am J Roentgenol. 1982
Mar;138(3):471-6. http://www.ncbi.nlm.nih.gov/pubmed/6977995

Mateo Ziu, M.D., Jennifer Gentry Savage, M.D., and David F. Jimenez, M.D. Diagnosis
and treatment of cerebrospinal fluid rhinorrhea following accidental traumatic anterior
skull base fractures (http://thejns.org/doi/abs/10.3171/2012.4.FOCUS1244)

McMains KC, Gross CW, Kountakis SE: Endoscopic management of cerebrospinal
fluid rhinorrhea. Laryngoscope 114:1833-1837,2004

Bernal-Sprekelsen M1, Bleda-Vazquez C, Carrau RL. Ascending meningitis secondary
to traumatic cerebrospinal fluid leaks. Am J Rhinol. 2000 Jul-Aug;14(4):257-9.
http://www.ncbi.nlm.nih.gov/pubmed/10979500

Eljamel MS1, Foy PM. Acute traumatic CSF fistulae: the risk of intracranial infection.
BrJNeurosurg. 1990;4(5):381-5. http://www.ncbi.nlm.nih.gov/pubmed/2261099

Park JI, Strelzow VV, Friedman WH. Current management of cerebrospinal fluid
rhinorrhea. Laryngoscope. 1983 Oct;93(10):1294-300.
http://www.ncbi.nlm.nih.gov/pubmed/6621228

Schick B, Weber R, Kahle G, Draf W, Lackmann GM. Late manifestations of traumatic
lesions of the anterior skull base. Skull Base Surg. 1997;7(2):77-83.
http://www.ncbi.nlm.nih.gov/pubmed/17170993

Park JI, Strelzow VV, Friedman WH. Current management of cerebrospinal fluid
rhinorrhea. Laryngoscope. 1983 Oct;93(10):1294-300.
http://www.ncbi.nlm.nih.gov/pubmed/6621228

Jimenez DF1, Sundrani S, Barone CM. Posttraumatic anosmia in craniofacial trauma. J
Craniomaxillofac Trauma. 1997 Spring;3(1):8-15.
http://www.ncbi.nlm.nih.gov/pubmed/11951274

Haxel BRI, Grant L, Mackay-Sim A. Olfactory dysfunction after head injury. J Head
Trauma Rehabil. 2008 Nov-Dec;23(6):407-13. doi:
10.1097/01 . HTR.0000341437.59627.¢c.
http://www.ncbi.nlm.nih.gov/pubmed/19033834

Karabekir HS1, Gocmen-Mas N, Emel E, Karacayli U, Koymen R, Atar EK, Ozkan N.
Ocular and periocular injuries associated with an isolated orbital fracture depending on a
blunt cranial trauma: anatomical and surgical aspects. J Craniomaxillofac Surg. 2012
Oct;40(7):e189-93. doi: 10.1016/j.jems.2011.10.006. Epub 2011 Nov 16.
http://www.ncbi.nlm.nih.gov/pubmed/22093244

Kawai K, Narita Y, Nagai A, Nakagomi T, Kobayashi K, Kirino T, Tamura A. Traumatic
chiasmal syndrome presenting with bitemporal hemianopsia. J Trauma. 1998
Jan;44(1):224-9. http://www.ncbi.nlm.nih.gov/pubmed/9464782

Kim DW, Kim US]. Isolated complete bitemporal hemianopia in traumatic chiasmal
syndrome. Indian J Ophthalmol. 2013 Dec;61(12):759-60. doi: 10.4103/0301-
4738.121139.http://www.ncbi.nlm.nih.gov/pubmed/24212216

Swati Phuljhele and Savleen Kaur. Isolated complete bitemporal hemianopia in
traumatic chiasmal syndrome Indian J Ophthalmol. 2014 Jul; 62(7): 832-833. doi:
10.4103/0301-4738.138649 PMCID: PMC4152663
ttp://www.ncbi.nlm.nih.gov/pmc/articles/PMC4152663/

Spangenberg P1, Scherer R, Stolke D. [Post-traumatic cerebrospinal rhinorrhea].
Anasthesiol Intensivmed Notfallmed Schmerzther. 1997 Feb;32(2):105-8.
http://www.ncbi.nlm.nih.gov/pubmed/9172713

Herbella FA, Mudo M, Delmonti C, Braga FM, Del Grande JC. 'Raccoon eyes'
(periorbital haematoma) as a sign of skull base fracture. Injury. 2001 Dec;32(10):745-7.
http://www.ncbi.nlm.nih.gov/pubmed/11754879

Dalgic A1, Okay HO, Gezici AR, Daglioglu E, Akdag R, Ergungor MF. Minim Invasive
Neurosurg. 2008 Jun;51(3):154-7. doi: 10.1055/s-2008-1042437. An effective and less
invasive treatment of post-traumatic cerebrospinal fluid fistula: closed lumbar drainage
system. http://www.ncbi.nlm.nih.gov/pubmed/18521786

Shapiro SA1, Scully T. Closed continuous drainage of cerebrospinal fluid via a lumbar
subarachnoid catheter for treatment or prevention of cranial/spinal cerebrospinal fluid
fistula.Neurosurgery. 1992 Feb;30(2):241-5.
http://www.ncbi.nlm.nih.gov/pubmed/1545892

Scholsem M1, Scholtes F, Collignon F, Robe P, Dubuisson A, Kaschten B, Lenelle J,
Martin D. Surgical management of anterior cranial base fractures with cerebrospinal
fluid fistulae: a single-institution experience. Neurosurgery. 2008 Feb;62(2):463-9;
discussion 469-71. doi: 10.1227/01.neu.0000316014.97926.82.
http://www.ncbi.nlm.nih.gov/pubmed/18382325

Eljamel MS1, Foy PM. Post-traumatic CSF fistulae, the case for surgical repair. Br J
Neurosurg. 1990;4(6):479-83. http://www.ncbi.nlm.nih.gov/pubmed/2076209

Tahir MZ1, Khan MB, Bashir MU, Akhtar S, Bari E. Cerebrospinal fluid rhinorrhea: An
institutional perspective from Pakistan. Surg Neurol Int. 2011;2:174. doi:
10.4103/2152-7806.90689. Epub 2011 Dec 13.
http://www.ncbi.nlm.nih.gov/pubmed/22276229

Banks CA1l, Palmer JN, Chiu AG, O'Malley BW Jr, Woodworth BA, Kennedy DW.
Endoscopic closure of CSF rhinorrhea: 193 cases over 21 years. Otolaryngol Head Neck
Surg. 2009 Jun;140(6):826-33. doi: 10.1016/j.0tohns.2008.12.060. Epub 2009 Feb 28.
http://www.ncbi.nlm.nih.gov/pubmed/19467398

Tahir MZ1, Khan MB, Bashir MU, Akhtar S, Bari E. Cerebrospinal fluid rhinorrhea: An
institutional perspective from Pakistan. Surg Neurol Int. 2011;2:174. doi:
10.4103/2152-7806.90689. Epub 2011 Dec 13.
http://www.ncbi.nlm.nih.gov/pubmed/22276229

Aurangzeb A1, Ahmed E1, Khan SA1, Ali Al, Thsan A1, Mehmood S1. Outcome of
transcranial repair of traumatic CSF rhinorrhea. J Ayub Med Coll Abbottabad. 2012 Apr-
Jun;24(2):47-9. http://www.ncbi.nlm.nih.gov/pubmed/24397051

Sherif C1, Di Ieva A, Gibson D, Pakrah-Bodingbauer B, Widhalm G, Krusche-Mandl I,
ErdoesJ,

42 ]| INDIAN JOURNAL OF APPLIED RESEARCH [




