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Abstract

Background: Spontaneous CSF leaks arerare, their diag-
nosisis often delayed, and they can precipitate meningitis.
Craniotomy and intracranial approach is the historical "gold
standard" repair for these leaks [1]. Anendonasal endoscopic
approach offers potentially less invasiveness and lower surgical
morbidity than atraditional craniotomy but must yield the
same surgical success [2] . Recurrence of these leaksis not
uncommon. One of the most important factors of this recur-
rence is inadequate support of the flaps or grafts or loose
cooptation of raw surfaces which may be unable to resist the
normotensive CSF leak. Maintaining adequate continuous
low grade pressure intraoperativelyand two weeks post-
operatively may optimize the best chance for raw areas to
heal properly with minimal recurrence.

Aimof Study: The aim of this study isto identify
and discuss the pivotal role of intraoperative packing
and its technique to obtain a successful repair of CSF
rhinorrhea.

Patients and Methods: A prospective randomized study
conducted on 14 patients suffering spontaneous CSF rhinor-
rhea, from March 2018 to April 2020 in Hearing and Speech
Institute. The 14 patients have been divided into two equal
groups 7 patients each, group A and group B. In group A,
traditional nasal packing was done, whoever, in group B, the
special packing was done in the form two packs, the first pack
over the grafted area was two layered composed of 1mm
thickness silasticsheet over the graft and raw area and a piece
of Merocel 1 by 1.5cmms supporting the silastic sheet. The
second pack was placed in the nasal cavity. Thefirst pack has
been changed weekly to two or three weeks then removed
finally.

Results: All patients were doing well throughout the
follow-up period. In group A, there was recurrence in fourpa-
tients, two after six months and two after one year. In group
B there was one recurrence after one year of follow-up.
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Conclusion: Intraoperative special packing over the grafted
area and regular pack changing post-operatively by the same
technique to offer alow grade potential energymay be essential
to obtain the required sustained pressure over the grafted
areaand maximizes the healing process and adhesions mini-
mizing the recurrence of CSF leak.
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Introduction

CEREBROSPINAL Fluid (CSF) leaks are gener-
aly classified as traumatic, iatrogenic, and spon-
taneous/idiopathic. Traumatic causes include both
blunt and penetrating facial injuries. latrogenic
causes include neurosurgical and otolaryngologic
approaches to neoplastic disease, as well as Func-
tional Endoscopic Sinus Surgery (FESS) [3]. Some
cases of spontaneous, or primary CSF rhinorrhea
are now thought actually to be secondary to eleva-
tionsin Intracranial Pressure (ICP) that might be
seen in patients with Idiopathic Intracranial Hyper-
tension (I1H). Congenital skull base defects and
certain tumors can also lead to CSF rhinorrhea [4].

A literature review by Lobo et al., indicated
that in addition to increased | CP, risk factors for
spontaneous CSF |eaks include obesity, female
gender, and obstructive sleep apnea. In his study,
about 72% of patients with spontaneous CSF |eaks
were female, and about 45% had obstructive sleep
apnea [5].

Benign Intracranial Hypertension (BIH) isa
disease of the brain. Benign intracranial hyperten-
sion is characterized by increased pressure in the
brain without any evidence of any brain pathology
by imaging studies. Also characterised by normal
cerebrospinal fluid content.


http://www.medicaljournalofcairouniversity.net

862 Packing Technique for Successful Endoscopic Repair of CSF Rhinorhea

It is known by different names, including Idio-
pathic Intracranial Hypertension (11H) and Pseu-
dotumourcerebri (PTC) [6].

Spontaneous Cerebrospinal Fluid (CSF) rhin-
orrhea represents an important clinical entity that
is being observed with increasing prevalence,
ranging from 14 to 55%. Because spontaneous
CSF rhinorrhea may be due to elevated Intracranial
Pressure (ICP), so many investigations should be
exhausted before endoscopic repair to exclude
intracranial hypertension and to avoid recurrence.
These investigations include fundus examination
and C.T. or M.R.1. brain with neurological consul-
tation. Lumber drain with direct manometry of the
CSF pressureisrarely used except in recurrent
cases which are usually due to benign increasein
CSF tension even with normal pre-operative inves-
tigations. So proper endoscopic repair with com-
petent flaps and grafts are mandatory to resist the
normal CSF pressure until healing process to be
complete. Recurrence after competent endoscopic
repair needs a battery of investigations to exclude
intracranial hypertension because revision surgery
may fail without additional CSF diversion surgery
or shunting techniques [7,g].

There are essentials for successful repair:
1- Identification of the defect or defects.

2- Creation of raw area around the defect (by
denuding mucosa from nderlying bone.

3- Precise adjustment of the graft or rotation flap
over the defect plus or minus sealing the dural
tear by fat or facia

4- Applying adequate pressure over the flap or the
graft to resist and overcome the normal CSF
pressure.

There are two main mechanisms of sealing, the
first istucking the facial graft or fat under the bony
edges of the defect or fitting fat in the dural tear
by insinuation whoever the durais usually thin
and adherent to bone of skull base which may
result in more dural trauma during the process of
tucking and insinuation leading to weak sealing.
The second is application of afree graft or rotation
vascularized flap over the defect and the surround-
ing bare bone. In this mechanism the application
should exert pressure equal or more than the normal
CSF pressure to stop leak. Usually there is combi-
nation of both mechanisms.

We may be unable to guarantee the first mech-
anism alone. Also unable to guarantee the second
mechanism without adequate pressure, so we should

combine both mechanisms plus application of
adequate pressure to optimize sealing and to Sal-
vage the possible weak first mechanism.

From a physical point of view, for agraft or
flap to stop a normotensive CSF leak, it needsto
exert a static potential energy or force equal or
more than CSF pressure. That is correct in most
cases where the graft was put on lay but not nec-
essary if the graft was put underlay tucking it
under the edges of the bony defect all around
which isadifficult duty and also should be aug-
mented by an on lay graft or flap to salvage a
possible unnoticed defect. So, again being an on
lay graft it must exert a potential energy or force
equal or more than CSF pressure to stop any leak.
Any graft or flap when fill the dead space and
takes the shape of this space will exert nearly zero
force at its periphery, whoever if this graft was
pushed by an expanding pack (its size is bigger
than the space) like sponge ormerocel, so it will
exert a potential force sufficient to overcome the
normal CSF pressure preventing its leak.

Subjectsand M ethods

Ethics: We have obtained a written informed
consent from each patient accepting to participate
in the study according to and approved by the
Institutional Ethical Committee.

Subjects: A prospective randomized study con-
ducted on 14 patients suffering spontaneous CSF
rhinorrheafrom March 2018 to April 2020 in
Hearing and Speech Institute. The 14 patients have
been divided into two equal groups 7 patients each,
group A and group B. In group A, traditional nasal
packing was done, whoever, in group B, the special
packing was done.

Selection criteria: Patients with recent history
of Spontaneous leak with proved normal intracra-
nial tension.

Exclusion criteria: Excluded from the study
all post-operative and posttraumatic CSF leaks,
recurrent cases and patients with evidence of in-
creased intracranial tension. Patients with BM|I
>40kg/m? being a significant risk factor.

Methods: Prospective randomized study.

Pre-operative assessment: Detailed history
taking and physical examination to confirm the
diagnosis of spontaneous CSF leak in the form of
unilateral watery salty nasal drip with no history
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of trauma or nasal surgery. Thisdrip occasionally
increases with straining or leaning forward or on
awakening (reservoir sign). Nasal endoscopy, C.T
cysternography or M.R. cysternography to localized
the skull base defect.

Fundus examination and C.T. or M.R.I. brain
with neurological consultation to pick and exclude
patients with increases intracranial tention.

Pre-operative preparation mainly carbonic an-
hydrase inhibitor (acetazolamide therapy) to reduce
intracranial tension particularly in long standing
Cases.

Operative technique:

Under general hypotensive anesthesia with the
table head elevated, nasal packing by local decon-
gestant for five minutes was done. Then a stepwise
procedure tailored for each patient according to
the side and location of the defect. All patients
having their defects in the ethmoid roof ranging
between anterior and posterior ethmoids, cribriform
plate, lateral lamellaand fovea Soin all patients
compl ete ethmoidectomy and subtotal middle tur-
binectomy were done to optimize exposure of the
defect Fig. (1). Intrathecal fluorescein dyeinjection
was performed in some cases as ahel pful way to
identify the leak Fig. (2). Identifying and localizing
the defect may needs non hypotensive anesthesia
and head low down for some minutes. Creating
raw area around the defect is an essential step in
all patients by removal of mucosa from underlying
bone. Fascialata Fig. (3), abdominal fat, rotation
septal or turbinate flaps were used, different grafting
and rotation flap techniques and their details are
not the scope of this study. After sealing the defect
and insuring that there is no leak, patients have
been divided into two equal groups of 7 patients
each. Group A and group B. In group A, packing
of the nasal cavity by merocel was done, whoever
in group B, before nasal packing by merocel we
have used a specia pack directly put on the grafted
area. The specia pack was composed of a silastic
sheet 1mm thickness over the graft or flap directly
and a second layer of rectangular piece of merocel
(finger like) 1cm by 2cmms dimensions. Both the
silastic and the merocel piece were marked by
threads to be plastered over the nasal dorsum away
from the thread of the nasal cavity merocel pack.
After application of the merocel finger we make
it swollen by antibiotic drops then we proceed to
put the nasal cavity 10cmms merocel pack soaked
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by antibiotic ointment and swollen by normal saline
or decongestant solution.

Smooth recovery was essential to avoid strain-
ing and sudden increase in intracranial tension.

Post-oper ative management: Parenteral antibi-
otics and oral analgesiafor three days, then nasal
packs were removed in al patients after three days
of surgery. Systemic oral antibiotic prophylaxis
and Carbonic anhydrase inhibitors were maintained
for two weeks plus potassium preparations to avoid
hypokalemia.

In group B, patients came weekly visits for
three weeks to change the local merocel finger like
packendoscopically in the office by a new clean
sterile one which was marked again by thread and
swollen by antibiotic drops. In the last visit (after
three weeks) the silastic sheet was removed endo-
scopically with no more packs.

Monthly visits for endoscopic assessment have
been done routinely for 6 to 12 months.

Results

In group A, the operative time ranged from 2
to 2.5 hours with amean of 1.8 hours. Blood loss
has arange of 78-210 ccms with amean of 155
ccms. In group B, the operative time ranged from
2.310 2.9 hours with amean of 2.1 hours. Blood
loss has a range of 90-260ccms with a mean of
195ccms. Hospitalization was one day in al patients
with discharge in the second post-operative day.
Asregards complications, there were no major
complications in the form of injury to important
adjacent structures or massive hemorrhage or post-
operative meningitis. Return to normal life activity
or work was possiblein all patients after 10 days.
Asregards the final outcome, all patients were
doing well throughout the follow-up period. As
regards the recurrence in group A, recurrencein 4
patients, two recurrences after six months and two
after one year. In group B, there was one recurrence
after 12 months. Regarding the recurrent casesin
group A, revision repair has been done to two
patients by the special packing technique and the
other two patients were lost in the follow-up. The
re operated patients are doing well till the date of
writing. The recurrent case in group B was referred
for neurosurgical consultation.
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Fig. (1): Skull base defect and exposed dura. Fig. (2): Appearance of flourescin dye.

Fig. (3): Faciaata graft. Fig. (4): Swallen merocel exerting pressure like athumb.

Skull base defect

Group A Group B

Graft or flap coapted over
the defect without exerting Graft or flap
positive pressure

Silastic sheet

Nasal pack

Fig. (5): Packing in both groups.
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Discussion

Spontaneous Cerebrospinal Fluid (CSF) rhin-
orrhea represents an important clinical entity that
is being observed with increasing prevalence,
ranging from 14 to 55%. Proper endoscopic repair
with healthy vascularized flaps and grafts are
essential to overcome the normal CSF pressure
until healing process to complete [9].

The normal CSF pressure, measured at Lumbar
Puncture (LP), is 100-180mm of H20 (8-15mmHg)
with the patient lying on the side and 200-300mm
with the patient sitting up [10,11].

Boyle'slaw, aso referred as Boyle-Mariotte
law is an experimental gas law states that the
absolute pressure exerted by a given mass of an
ideal gasisinversely proportional to the volume
it occupiesif the temperature and amount of the
gas remain unchanged within a closed system.
Mathematically, Boyle's law can be stated as:

{PV=k} Pressure multiplied by volume equals
some constant { k} where P isthe pressure of the
gas, V isthe volume of the gas, and k is a constant
[12].

If we apply normal salineto dry merocel, it
increase in size three or four times. So, if we insert
apiece of dry merocel with dimensions nearly
egual to the area opposite the grafted defect (,5cm
by 1 cm by 2cms, volume of 1 ccm), and then wet
it by saline, it will swell to acquire a volume about
4 timesits original volume, whoever the small
limited cavity will prevent its size to increase. This
will result in astored static potential energy in its
peripheryin the form of pressure four timesthe
atmospheric pressure according to Boyle' law which
will exceeds the normotensive CSF pressure (8-
15mmHg) [11].

For a graft or flap to stop a normotensive CSF
leak, it needs to exert a static potential energy or
force equal or more than CSF pressure. Any graft,
flap or non expanding gauze pack when fill the
dead space and takes the shape of this space will
exert nearly zero force at its periphery so may be
unable to prevent CSF leak, whoever if this graft
was pushed by an expanding pack (its sizeis bigger
than the space) like sponge or merocel, so it will
exert a potential force sufficient to overcome the
normal CSF pressure preventing its leak.

In this study we utilized the potential energy
stored in the wet merocel finger like piece about
1lcmm by 1.5 to 2cmms (when dry) asalocal pack
directly over the grafted defect with a silastic sheet
in between, this merocel finger like piece will be
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swollen after wetting by an antibiotic dropsto
acquire asize larger than the spaceit fill, so it will
exert aconsiderable peripheral force applied to
the silastic sheet and the graft under it. Both the
merocel finger like pack and the silastic sheet were
marked by silk threads. After one week of surgery
we exchange the merocel local pack endoscopically
in the office. It will be pulled by its silk thread and
discarded to be replaced by a clean sterile one with
the same dimensions. The silastic sheet protects
the grafts and flaps from avulsion during merocel
withdrawal. The silastic sheet also can be pulled
by its marked thread to be washed and cleaned by
normal saline and repositioned again over the
grafted area then we proceed to place the new
finger like merocel piece with the same size. Now
we wet the merocel by antibiotic drops to make it
swollen. The threads of both the silastic sheet and
merocel will be plastered over the nasal dorsum.
This scenario will be repeated exactly in the second
post-operative week. In the third week final removal
of the merocel pack and the silastic sheet. This
local packing mechanism acts like athumb pressing
continually, Figs. (4,5) creating persistent low
grade positive pressure over the graft, blocking
any leak until proper adhesions and healing to be
established and at the same time the pressure will
not interfere with blood supply and capillary cir-
culation at the area of healing.

The merocel should be replaced weekly by a
new sterile one for two reasons, the first being the
wet swollen merocel become gradually hard and
loose its expandabl e force with gradual decrease
in its peripheral potentia force. The second reason,
isto avoid local infection and granulations.

Conclusion:

In this study, we have confirmed the great value
of local special packing over the grafted area
utilizing the effect of stored potential power in the
wet merocel finger like pack and intervening silas-
ticsheet to protect the flap and minimizing reaction
and granulations. This mechanism makes the sur-
geon asif pressing by his thumb over the graft and
rotation flaps gently throughout the healing period.
Recurrence after this tight mechanism should alert
the surgeon to revise his primary decision and to
consider intracranial hypertension with plans for
diversion or shunting procedures beside the repair.

Recommendation:

I recommend to fulfill the criteria ofintraoper-
ative pressure local packing and during pack re-
placement post-operatively to obtain the required
sustained pressure over the grafted area optimizing
the success rate.
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