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Endoscopic Repair of Spontaneous Cerebrospinal Fluid
Rhinorrhea with a Nasoseptal Flap

Sang Kuk Lee, MD, Jae Hyun Jung, MD, Seung Jae Lee, MD and Jae Yong Lee, MD, PhD
Department of Otorhinolaryngology-Head and Neck Surgery, Soonchunhyang University College of Medicine, Bucheon, Korea

Cerebrospinal fluid (CSF) rhinorrhea is classified into traumatic and non-traumatic types. Traumatic CSF rhinorrhea comprises
the majority of cases, and major causes include head trauma, rhinologic procedures, and neurosurgery. Non-traumatic (spontane-
ous) CSF rhinorrhea with normal cerebrospinal pressure is a rare condition, occurring in only 4% of cases. We recently experienced
a case of spontaneous CSF rhinorrhea complicated with bacterial meningitis. The defect site was identified in the left sphenoid
sinus and was successfully repaired with a nasoseptal flap under an endoscopic approach. We present the etiology, classification,
and treatment of this rare disease entity with a review of the literature.
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Fig. 1. Axial (A) and coronal (B) sections of preoperative computed tomography and magnetic resonance imaging (C). The arows
indicate fluid collection in the left sphenoid sinus.
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Fig. 3. Endoscopic findings and schematic illustration of pedicled nasoseptal flap. Cerebrospinal fluid leakage was identified atf the
posterolateral wall of the left sphenoid sinus (arrow) (A). Harvest of the nasoseptal flap (B). Cerebrospinal fluid leakage site was cov-
ered with nasoseptal flap (C).

Fig. 5. Postoperative endoscopic finding of the left sphenoid si-

Fig. 4. Foley catheter was inserted and inflated in the left sphe- nus. Completely healed nasoseptal flap is observed 4 months
noid sinus for compression of the flap to the defect site. postoperatively.



BT o 20172403741

cel”(Medtronic Xomed, Jacksonville, FL, USA)< o]-&3}
o] Ay YHo @ylo] 982 WAL QA] BIEE K

%

& 5 A3} $7 83 v (lumbar drainage)S Al
Hatt. =& 5 244 o Merocel "2 #1715+ 3, Naso-
pore”= I & A5 e T 744 AYE YR
#@7Jo] AL o} A A Aeoll A Valsalval-& A8
S o g ARE HHpd fEo] WEE I i 2
&= Folof A g o2 WRA7|7] flal 14F T4 2 =
¥ (Foley catheter)= HF& WHE AT & 4244
4 5 mLE FYsto 1087 A8+ tHFig. 4). Bk
A|ASEIL THA] Valsalvatls Al8sHS o] = A5l {2
2 YRR A] QLA 3Y Bt Aak B F ol o] gl
ghelstar shak= B sttt 5 - 47l o] At
a2 A& Felof & AztE]o] 9laL(Fig. 5), HlF
Jd Auo g Yyl om 2710 EAIe] o =4

N

)
2 KRl oy

a1
| H ol v R0 QI AA| Q) v o R U
5 5= qlon eAto| o3t AL} 7HY kR uk B 2o}
o] AP/ H A v R SEA AT 4 Qlok
H| QA 2ol Bl R 7429k v 2ol A ]
O HIRE Uss 4 ok LAY v R AFet 5
7He) FEAs o7 oFt ER ks el BRE £S5
o] Y| Zolo] BFEE| WA QRS 9191L u|ElA £
oF Y]2~Z Crouzon® o] 9t} HAN] &4 nj2=
TR AR 2 5§l A7 WA, o)A el =4
Ao Aoz Qe IS = glon YRlo® FAQlF
o 7]&, = (encephalocele), 49} F(meningoencepha-

locelo), A5 Bt ARHES] 2%, WA 52 5 4 9)
oh & Fe oAbl Welolt T4 A4S dodud
Wlo] o, WA WA HA ARG Hol 2
Y AR AR 0 RE 2R 4 99

) H40) HIR B QU OR A0l B S
MRS BATI 4422 B A4l 1] SRl A wut
o] o|3ke Bhgo] 19%2 AeA 9I7] T, 444 vl
22 SAsHA AR Heutde] wEES A9 uwy
Bt A2 Aolol Aol 9 FeAS WEA A2 1
ofof gt} & ZACIAE W by HRE Badtd
Shkoll A Al e o] whAlste] 24 AR,

40| gt Bl v F2 7 A E QI

W Aol SRIPALE &4 HAF R Z =T HAHglucose
test), B2-transferrin A} 5-© 20 Bz uF AR 2 A
G} B9 ¢Fo] A1 713 LAY5E7] wZoll 91

9l 7Fs/d& sfor et Aok vl o] A

o

=

N
et
2\4_‘_,
lo x©
G
o

¢
d

L

Am
ol
oX

£ HH5oo] 355 frmste dERtel7E W) o]
Al w] 0] ¢Fa 7|1ko] o] Ato] B of Hrh

i
i
e
12
ey
il
N
ot
o
i)
=)
W
2,
ot
o

71 & ==
. M2~ (methylene

WA B4

< O = HO] &
ol & H9 Flga

ox
M
>~
oL
%
[
e

i
fr

blue, indigo carmine, toluidine blue

(""Tc-DTPA, ""In-DTPA)E A|Fslof| F<I5ke] w7t
Y &S gelshs A W B4R dAks 5 %
o 215 FAlo] ERIE 4= o, HEg & RHE &
710l BAGE 4= glon HAM] SHHaTt 4417
25 B8l v e g Anue = Yol U sl

huj
9lo] Eo|w= &} wzte 7} A|gHA o]t} ¥ metrizamide A

9]
Zof| vls| Ex}eFo] 7] wjiof Ehito] Hof Aol v
™, 90| gamma camera® ©|Fo| A= WAM] F9 U4
AR} T2 CT scanner® o]0 %]7] wjito] Hetmw=r}
=c} E3F WA E9940] B3] metrizamides WARS
wFo] A1, oFE BAew A7) epde? B Seof A=
metrizamide AARRIAZEY H2PeS o] &t 5 A

e TS5 A e FAY = AT

TEA ARe HEeH v R Al FE B9, HY
A i Haegel 84 ol w2t 24" e
Az o2 SN Ul AW o 9 HEMes
U o ek W e AE e A = e 2
oo, FHkd

A P R F2haA 5o 1Al st KA o A
e o o Rl uls) ohusk Fkado] Ko
U, b WAl o] ofele o] Qltk) Hel
w % 50) uj2e] 2| zo] WA o] He] 2o|x glid,
o WY YL 4% Alobt £, - 19] Blo] §ol
s, o] 422 ABHSA $AAA AL 4 9, 24 B
Zo] golsrh 4 ot

w40 vl2o] eZ R o7 SHlElY 2 8, A 5
2 o] g3k Fejol Aol et B8 BHukE o] 83 vzt
W ol gsto] 24 Rl AATE FolAlde 717
Zheksio] zapaly] 418 Aol glout, wghiel uls) A
3]s 7o) Al 02 AR F4Eel a7}
s Aol AT A0 ek sjghyle] 49 AEL o] Fox



k=)
0
Hl
oln
=
OfM
N
i)}
=}
E
rE
>
Hu
pall
HU
ro
>
s
0x
e
i
4>
12
=
Hu
i

Y

SR JEEs Ate] dEHIL 4380l &

Fago] SEAL weld el o

ARSIl wet 0152 A
FsAol Siehs ol 9eh?™ i Zefel
Fjo] vl g 7V WS B Wel AA

2A%0| 9IX3hgTt. Tk 2Pl
(o] A
=

u

=

P
-z
N
N
ox
=)

o
jako)
o

pacs
o
v
2
o

of 2
S
o

N
32 g
o 1
2
<l
)
N

ol
OIH—G‘
» ¢ 1o —

ot
ox off

oM. ok
ok
o|N

ol r

=9 dufjeo] &7 o

Falmgg o) gt

N
-

2~
Fa
]

=

2
Y
e
o
o
)
=
ofy
N

HJP
fllo
o,
gl
R
=
)

o o
Ral

[‘Tr

| o W
Hos =
o)
38
o
ofr
o
N
o M2 o

o
e,
)
ol

—

Y
ol
-
pach
N

i do
© O
oX

)

(i

=
=)

i)

o)

=k

el

2
>,
N
rr
n)
mO
=
)
o
il )
oY,
2
au
i
iv)
H1
T
Moo
O
filo
o
ofo

bR Hr 2 ooM )y fd oo ¥0 ool D orlo my

,d
rt
1A
)
o
jin
fof
A
o
o
i
r |
ut)
i}
O

I N

B
2,
“‘%_Ifé re

(iE
o
GO
rir
N oY

=
2

2

o

N

N

u

jg

e

=

e

o

=2

() A

A

okl L BN 2 o rlr ofy X
o
o
il
o rlo

B e

>
4 o
o 2
4 °
e R

o le

é
P 0
wy -
>

ox
o
2
ofr
2
1
Ju
ol
T

)

=

ot ¥ x

Mo

>

25w
e
ut
Ol}ll
i
of
_|>~l_
N

fid
ilh3
rbr

ox
1

|

)
L)
)

EQ,

o

re
ol\ ol ol o
EhT
Y
3

o_>|: OlN
=
AU}
M jo
X
N
N
©
B

N ooy

o

o

o

of

ro
2o o

of

ol
ot

lo o
R
du oo o

ol
ol
=
R
i)
ry
=2
1o o
rok
R
=l

ox = i oomg »
T

oX O ¥R My
ey
>

2 oo Lo

e

N

o)

7] Whgo] 44 9 o)
Aol 4] 2haksto) 4
148 49 £ Ei
% 917] v whe A
LS T PISRRES

2sfjof & Zlojot.

Ir
LA
g m I X (i
=)
o
[
it

2 ox

o
fru
k]

©
o

H]

)
X

o,
o 22

ﬂd
P
2
3o
r

=
—u
N

—

o
T
[\S]
NI
U
N
N

e
A
4> g

Lo Lol I
i

o
-

e ot
ox o

©
£ e
Q.
e

N
—_

—

ez o

4 lo 2 Ao ox
_I%HU—HMJQ

o)
il
i
[r
>
I
o

R Y

H

F4 Hof : 150 -

REFERENCES

1) Citardi MJ, Fakhri S. Cerebrospinal fluid rhinorrhea. In: Flint PW,
Haughey BH, Lund V, Niparko JK, Robbins KT, Thomas JR et al,
editors. Cummings Otolaryngology-Head and Neck Surgery. 6th
ed. Philadelphia, PA: Elsevier Saunders;2015. p.803-15.

2) Loew F, Pertuiset B, Chaumier EE, Jaksche H. Traumatic sponta-
neous and postoperative cerebrospinal fluid rhinorrhea. Adv Tech
Stand Neurosurg 1984;11:169-207.

3) Shugar JM, Som PH, Eisman W, Biller HF. Non-traumatic cerebro-
spinal fluid rhinorrhea. Laryngoscope 1981;91(1):114-20.

4) Daudia A, Biswas D, Jones NS. Risk of meningitis with cerebrospi-
nal fluid rhinorrhea. Ann Otol Rhinol Laryngol 2007;116(12):902-5.

5) Katz RT, Kaplan PE. Glucose oxidase sticks and cerebrospinal flu-
id rhinorrhea. Arch Phys Med Rehabil 1985;66(6):391-3.

6) berascher G, Arrer E. Efficiency of various methods of identifying
cerebrospinal fluid in oto- and rhinorrhea. ORL J Otorhinolaryngol
Relat Spec 1986;48(6):320-5.

7) Lloyd KM, DelGaudio JM, Hudgins PA. Imaging of skull base ce-
rebrospinal fluid leaks in adults. Radiology 2008;248(3):725-36.

8) Ziu M, Savage JG, Jimenez DF. Diagnosis and treatment of cerebro-
spinal fluid rhinorrhea following accidental traumatic anterior skull
base fractures. Neurosurg Focus 2012;32(6):E3

9) Hegazy HM, Carrau RL, Snyderman CH, Kassam A, Zweig J. Trans-
nasal endoscopic repair of cerebrospinal fluid rhinorrhea: a meta-
analysis. Laryngoscope 2000;110(7):1166-72.

10) Martin TJ, Loehrl TA. Endoscopic CSF leak repair. Curr Opin Oto-
laryngol Head Neck Surg 2007;15(1):35-9.

11) Gassner HG, Ponikau JU, Sherris DA, Kern EB. CSF rhinorrhea: 95
consecutive surgical cases with long term follow-up at the Mayo
Clinic. Am J Rhinol 1999;13(6):439-47.

12) Hadad G, Bassagasteqguy L, Carrau RL, Mataza JC, Kassam AB,
Snyderman CH, et al. A novel reconstructive technique after endo-
scopic expanded endonasal approaches: vascular pedicle nasoseptal
flap. Laryngoscope 2006;116(10):1882-6.

13) Lee KH, Yang CW. Endoscopic endonasal skull base repair with na-
soseptal flap. Korean J Otolaryngol 2015;58(1):7-11.

14) Lopatin AS, Kapitanov DN, Potapov AA. Endonasal endoscopic re-
pair of spontaneous cerebrospinal fluid leaks. Arch Otolaryngol
Head Neck Surg 2003;129(8):859-63.

15) Schlosser RJ, Bolger WE. Nasal cerebrospinal fluid leaks: critical re-
view and surgical considerations. Laryngoscope 2004;114(2):255-65.




