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Endoscopic skull base reconstruction after resection
of skull base tumors in 65 cases

LI Jun,DU Jintao, LIU Feng, DENG Di,LIU Yafeng
( Department of Otolaryngology Head and Neck Surgery, West China Hospital of Sichuan University, Chengdu 610041, China)

Abstract: Objective To explore the clinical effect of free middle turbinate mucosa ( FMT), fascia lata, and
pedicled nasal septum flap (‘hadad-bassagasteguy flap, HBF) for the management of cerebrospinal fluid ( CSF) rhinorrhea
after endoscopic resection of nasal-skull base tumors. Methods Clinical data of 65 patients who underwent reconstruction
of skull base defect to manage CSF rhinorrhea after endoscopic resection of nasal-skull base tumors were analyzed
retrospectively. The repair material was determined by the size and location of the defect. FMT was selected for the defect
less than 1.5¢m (n=24), HBF was preferred for the defect greater than or equal to 1.5¢m (n=16), but when HBF was
not available or not applicable (the defect was located on the posterior wall of the frontal sinus) , the fascia lata was chosen
(n=25). The repair effect of all the 65 patients was summarized and that between the fascia lata and HBF was compared.
Results The overall one-time repair success rate was 93. 8% , and those of FMT, fascia lata and HBF were 91. 7% ,
96.0% and 93.8% , respectively. During the follow-up period, the case numbers with postoperative CSF leakage were 2 in
24 repaired with FMT, 1 in 25 repaired with fascia lata, and 1 in 16 repaired with HBF. The postoperative complications in
the fascia lata group and HBF group included intracranial infection (2 vs 1), lung infection (0 vs 2), and epistaxis (2 vs
2), and their differences were statistically insignificant. Conclusions With satisfactory repair effect, HBF, fascia lata and
FMT are suitable for transnasal endoscopic reconstruction of skull base defect to manage CSF rhinorrhea. FMT is a reliable
repair material for small ( <1.5 e¢m) defects. For large defects ( =1.5 e¢m), either HBF or fascia lata can be used with
similar repair effect. It is feasible to choose fascia lata when HBF is not available or not applicable.

Keywords : Endoscope ; Skull base defect; Pedicled nasoseptal flap; Facia lata; Reconstruction of skull base

Eﬁ YEF R 2R, 5 AE LM LA o A AR BRI
WEMEH XN , Email ; liuyafengent@ qq. com

- 670 -



R ABET 65 ] S TUR M DI Bk I U I R A

56 39

SR AR A B ARCR, H S AL NS C
FE) FZ IR 50 B D) B & — A S A0
Fio BB T SR TR A LAEA AR i 2H 2 ) 1
DU, o B s , B LB IE T OIS R TG 4040
NS A, R LR S TS MR Y TR O
AU (HE BT B S iR B BRI R A S A
FRURGBRAG , X T BE 23 A NG 58 | P 552 77 0 5
T AV PEAL R IBAR , DR G i 4647 A7 R A A 2
T ARBATI DL IR AR08 FE 1) SR AE A A
BB C WO FHAE T A 2 b 10 8 45 4] B 48 0 b1
R AR TR SR Bk FAMBHE A 230 L 7R
REAE MR R 2, U7 B S B R (free middle
turbinate mucosa, FMT) | [ ffj & Al & v FR A 35 B4 IS
i (hadad-bassagasteguy flap, HBF) J& 3 F & F 6914
FREEE, ARTX 3 BRI G SR , R B
O3 AT T R S R TS S rUEC e VTR S5 AT LI EE
LR T B BEORE, e b O XY i R SR AL I IR
20,

1 HFRFI %

1.1 IR TR

B SBT3 5 2010 47 5 7 —2020 4F 5 F4E5:
PIBE AT S PR s VD i 54 7 P 2 A R 1
GGkl i it 65 il ik, 5 36 B, £ 29 i, 4
#4(47.6 £16.5) % ,BMI 20.2 ~25.3 kg/m?, T /A5
19 i (Hrp 10 Bl 2 SNERA v B O , 7
BH TG IR S TR A AN ) |, Stk 20 s 9 1], SLR): 240 i
S5 10 i), AR 5 B, FE R AR 4 B, At b R
18 1], — LT R UL 3 1o A0 ARRUE . A% 18 ~
75 %5 9 BUE S G i 97 5 TG A B 7% 5 HE B b
N IR TFRCE T A s A 50 N B S A 25
P E D RERE AT ; A I I A A M

1.2 Bk

12,1 AbaRegedE  SSURMIE YIRS , iU
Bt <1.5 em, FCIREAFRAL, 2R F FMT; 24 Sl i
=1.5 em, {RJEIESE HBF 27 5457 T4 52 f5 BE i i
Jei R S B B G R 3R I 65 4 HBF RIS B, R
I R

1.2.2 #AabsAt e 1 & OFMT: YJFRER 5> b 5
H il 46 FMT 390 3R 5 Hb s )] 73 I DB i
o2 P9 ) 51 75 2 K TR i /M _E 4y, fif— 1K 24 8 em
WFTVITIF, BP0 B B2 R L B R M AT i, B — R —
JIN T K 55 S 5 JUL PR 4L 280, W o s B Je A 3 R e ¥
T K LIS AR UL &, i3 2 B KR4 1,
PRI TR E 4L ; @ HBF : i U1 5% I 38 Z BT,
USSR 0 ik S 5 v B S A AR A 00 S o B e
BN AC BEAL . b U S b B 2 IR B T 4
0.5 emib | J5 B TRESE B AR BT 5 MR S IE
t JE TR SFLRTZ 2 0.5 em ARSI T, AR )
JE o BRI, 43T s 5 Rk 22 B R A
1.2.3 54RO YIBRIG , B AR St 5 [
/5 mm Fh I 7 4 0k i, A B R T
OFMT : f i B Jo B 5 A B, BBk FMT 3 55
Bty s B B 2 ), B Ak wy e TN B (U
), EE FMT (& 1) 5 @ il B - 5 4/ i
— B ] i A A A 5 RS R = IR R N
W 485 A 11 UL PR B0 P0G BBl A < e, AT BR BE
0, $5e i P — B o A 1 o] A R 2 2 el 9 1 Ry 41 2
(F2) ;OHBF: L) 2 Jik & )5 Hp B S AR 8 4 o
O R E AR (E3) .
1.2.4 AE ZHEMA RIBKUIEE G L
D 4% B 2 AT S 1 5

ARG AR Bk m K ENRIRE 1R,
58 R . AL AR BEyb b R 5 W o
EGLFT I R Z % 87 L P T e T f
F 5 3% 3 M S5 o A 2 2R B Lk 2 A N R,
TERE A A TOA I I S BE SR, B H R 7 0l
BEFKA . ARJG 3 ~5 d HBGHZS 45,10 d HlEGHT 2
BU20 2%, 2 A A L b 4. BRI sE 4 b
B AR , H B Je B AR A1 e S B U o
1.3 St

FI I IBM SPSS 25. 0 G4 4xd T A #die k4 7
M. LA AT A LS, B v +s £
R SR 50 WA T 40 AT , AR 52540 A 508 SR i Bk
R T M, A3 AR BER L ) KBk Fisher
PIMERIEAT /0T, P <0.05 HA G123 X,

- 671 -



A MR R SR S

F27 %

F1 BERIOR (5 xs)
b FMT(n =24) WA (n =25) HBF(n =16) X/F/H P

el

5 15 14 7 1.37 0.50

5's 9 11 9
AR () 49.3 +18.4 45.8 +15.4 47.6 +16.0 0.27 0.77*
BMI(kg/cm?) 20.2 ~24.9 20.6 ~26.2 19.5~26.1 1.06 0.59*
I A 8 10 4 0.98 0.61*
R 4 7 3 1.00 0.69*
5 I 3 5 3 0.65 0.77*
T 3 2 2 0.53 0.78*
FRHELL T

Al 7 9 3

B S S IR A 4 3 2

WL 22 B A L5 1 6 3 10.01 0.42"

BRI 3 0 2

FIH A 97 1 1 2

HiAh 8 6 4

Vo FMT i h b FRRIR, HBE : S PRy 35 0 B . © 275 R Fisher By DI R0 FORSEOARMF & LS 44, R A K-W £ 55 CH

55 SEAFGIES I, RS R Ir 25007

7/ 13 55 S
GriR A iEZE _T =
P SME IS RE ﬁmﬁf
Bl 1 FMT &#MgsE T
M 1A JRRETT U ;

2B:FMT # % &t 3
B2 A B A b A
i 7 N - S
& 3 HBF 1& #b i 1
BRA 3A L TR R
E, N 412 R

3B 3 1 Sk o R U 28k 0 32 FAL SN SRS IE T, O i S b B SRR SR TR 2 0.5 em Ak, DT RS 43
BRI A G b B A A R 5 3C: USRS Bl BRAR A5 O vhls | e RO S B A SP B bR IT TR AR

HBF: S v B ify 4 i IR

4t

=R

2 R

24 {91 5B R FMT, 25 1) 58 5 % JH e A B
16 il 55 R ] HBF JEATIERImE AN, 73514 2 B
1451 1 B AR HE B W , — PR A by 5
S 91.7% ,96% ,93.8% , K112 93. 8% |

o7 RE A s, HBF ) S8 5 PR A5 N3 3y
1.80 ~2.95 cm .2.23 ~3.25 cm; HAGFEALA T 75 T
SRR Bk 1410 1], 85 X050 Sy 11,6 1], L%
PIALBE ARG I I0E , T B 255 . BARILER 2,

AV

3 it

it

Wi 5 KT o PG i 0 LA (TR LT AR W) T
KL BGAR HAR S5 5 B i & W W, SN BT
AR AR 22 by T3 1 S s B 52 IR L S PR A
FLB RN AE R . BB NETARRA
VFZA AL AESE , RTS8 N B U T AR A5 I e
B R AR 55 30% ~40% I H.5h 4 3 IR 48 | i e
Wb 2 B A B I R A T B A P B P T
RSB FELRERT . BRI, % AU iR 93697, bR

- 672 -



R ABET 65 ] S TUR M DI Bk I U I R A

56 39

®2 MMES HBF RPAREEER  (6)

A5 M (n=25) HBF(n=16) Z/’ P

Bt A/ (em) 1.80 ~2.95  2.23~3.25 1.74 0.09*
A

i T/ i Al 14 10

X . 6 0.17 0.68
ARG I RAE

Jii Y 1 1 1.00*

135 P SR 2 1 1.00*

il 2 e e 0 2 0.15*

St I 2 2 1.00*
fERERE(d) 8.5~24.0 9.0~17.0  0.68 0.50

e FMT Ji s b 5 F I HBF 21 35 5 b B 36 S * 8 ok

JH Fisher T LIMER: ¥ FR SECAAFA LA A, R Mann-Whit-

ney U f:5; .

T EAEDIRR IR S, B A T DA RE S R S
B PG e AR TR Y S
AU AEAMA BRI B AR & 2880 7E
FAR G AT AMT B EEOR , W F5 2255
JE IR AR ARG O B R 07 B B K/ NAE R DASR
R R . TR BN B IS B, TC IR R
FRART ol 065 %0 B2 AR SR B, #8 RT DL AR A5 3 5 1 &%
ST BRI, B R /N A BT B S S, T A
<1 em A/NBAR, >3 em RBIHR, RIETRAT]
2RI, M BN (< 1.5 em) , FRATTHE H R
FMT, 2009 4F Prevedello #£47 19— 4R 0] 47 P4 B
FRI B R R R K B 4,04 om, P2 58
BER 2.8 em, EIEEHHK 5.6 em”,10/12 A4 5z
J DL 36 X B AR Fishpool BEAT T — 040 A
32 {4 AT I RTIE TR 9T SR T BN BR & 5 )
I3 A2 J PO P 25 v B P 285 B8 e g IX R0, R
JE TC— 151 B 2 HE B0 9 T L R E
PRI, FMT G2 D) 5 H BT 55 350/ 1Y) e s 43, FR AT T A
W5, 24 ) 835 (B < 1.5 em) SR ] FMT i#47
PR, 3R1F T8 BB MR
SR, M E A B KB, FMT ) TG 32 $2 41k 2 92 1
(IR AN s R N TR A N 2 W S N N
MEAESR, T 55 1 ARUOR HARR A | v R 2 R
S PV AP AE TR SEOE AL, A8 AT 8 S R
FES RS OR JER 7 21 VBB A 1 D63, P L HBF i
#2" . HBF f) i Hadad 251 B it B LLSE B
BIDK ) S J v B S Ry A 1 S B R, LR A8 2 B
DN S B W S I i R A HR ME 2 18 1 IS i P
Hadad 7£ 44 #5325 58~ HBF &5 f IS S5t 1
IR R AE 4. 5% BB ARG H 300 B 1 R .
Bl 5, HBE 8 )7 R, 25 R & A 0 58 0y 35 5

JEE R AR DB T HR R I U R B 1A [R] 2R B Y
PR BB L Y, Eloy %" X 74 Bl fE 88T
>k F] HBF 47 i 5 A 09 4258 58 10U i e 5 &
A7 BT ST, ARG A 1 5] 8 2 3T Pl e L
To B EIRFE AT HA I 0 &2 . 24 HBF Jeik Al
i, TS BT T LA BN 0 s S MO
HECHRE , W HL FHAE 1S 9] 350 52 i W 55 T 5 U 1)
HLBEDT U ~ 3 4R RORISAEE , J0 I A
PG R o AU PR et , BEAR MRS 16 S Y
BE T SR o i 5 e M AR e A b S TP PR 2 AL
WA TR A 3% LEHE Y R B I 48kt %
S JE TR TR — T ] o 1 RSB A Ty i, FRATT Y 25
R XL E— 2, 16 12k F HBF 17 /IS A& #h 1Y
AT IR BT N W, PR AR K B
DRI Ay R A 5 B T s, 8 PO i O I )5
B 6 S, AR B VR o

IR HBF HAE LA B WAFTE R R, 24
L R LA A 2R I e 8 AR 0 L A 7 T 0 52 )
S HBF XE T35 3 1Y A 70 (0 8 508 A5 A0 4 58
SPKEEAEOLT  HBF W TGk 3R 80 O 5, By T4k 1
R B T S R I, eI 17 T 1 G i A,
SBE ARG B A TE B 2 B 1A AR RS AR, G0 S
PUSLHE AT | B K A S L XL
FHHADFTEERBE AR SO 2 2 o T
FEEA AT R R B ORI s AR RN TAR
SO AR R AR T R ATALA H T A b A1
Z— K T R T 1A5 h 22 J2 0B ORI AE 5
JEEAB I 24 th 72 R 22 SCHk PR 3E . Luginbuhl 251
AT N B 5 4 S A — R R RUZ A0 4
AR A A Pk 5 A0 A DR ey i 18 B v, SR X R
HARIG ARG W W 1 & A RN 45% TR T
10% . 2013 4F Garcia-Navarro 25" Jj 38 T« 85 5 4
B BOR BV SR T 8 1A i 1D SE RN B DAY R SE
PG T o R A, B R — P 5 i 4
RN ] IR A A S 45 o 7 62, ~F- X By 28 S
46 A R 2 411(4.3% ) & BT ARG E
Wil o Saafan 257V BN T SHRAT BN L A
— JRA B L A R A I 577 8 i P A Ak
VE b , 56 2R F G v B 200 LA AT P 1 B
R, 55 =22 R T B R B — e ol 7 s ., I B AR K
137 95% AR

FEATTR Il 7 B T ) A b D7 2526 8L T Saafan
SO ZHIRAE” AR 2R 2R b iR
O B T IR ILN o B =15 em B, 3L

- 673 -



o [ - G A TR AR A 3

52 %

A 25 il BB R R Al LA T AR B A, R R AL T B
B BUICE O , 5 HBF P& #2651 T B i
XH(P=1.0)c ML, FHERS HBF fEA )5 fBA
ST AR g i S AT: Bt 8] F b JC ] 2
Sto BB, £ AT AT FE P, SRR (=
1.5 em) i, A A8 A 14 I 317 158 m] LA ECAS: I 4 1
(1) HBF AL BB ANECR , (LT BEAR Jha e 45 70 107 L% 528
HAERN I OLER & 5 B PR G I B AN T 3K

SR, XTI FERATAE— LR RV 16, X2
— I [ BRI ST EAR A R D 5 B R AR AN
KAt — AR LA TV o HUC, PR A | gt
{37 SR ATy S5t n] RE 23 WA U B A 45 2R
XX e 2 2R A BT AT ) TGS P BIF 5 R Ik S F AT Y

éni/t\ao

S 3Lk -

(1] T4, HlEn. S0 NEBURSMEFIE LT ] o -5 Mk 5t
JEAMRE A ,2015,21(5) 351 - 353.

[2] Alalade AF, Venturini S, Dorward N, et al. Endoscopic skull
base neurosurgical practice in the United Kingdom[ J]. Br J Neuro-
surg,2019,33(5) .508 - 513.

(3] ki, I, 5, 5 NG A B AR BT B bt
FBU BRATIA YT A TR S T A BAE 5 [ ] 1l R - 45 M o 3K 25 1 e
Z47,2008,22(17) :769 - 771.

[4] Hannan CJ, Kelleher E, Javadpour M. Methods of skull base re-
pair following endoscopic endonasal tumor resection: a review[ J].
Front Oncol ,2020,10.1614.

[5] Fraser S, Gardner PA, Koutourousiou M, et al. Risk factors asso-
ciated with postoperative cerebrospinal fluid leak after endoscopic
endonasal skull base surgery[ J]. J Neurosurg,2018,128 (4) :1066
-1071.

[6] Harvey RJ, Parmar P, Sacks R, et al. Endoscopic skull base re-
construction of large dural defects: a systematic review of pub-
lished evidence[ J . Laryngoscope,2012,122(2) :452 —459.

[7] Prevedello DM, Barges-Coll J, Fernandez-Miranda JC, et al.
Middle turbinate flap for skull base reconstruction; cadaveric feasi-
bility study[ J]. Laryngoscope ,2009,119(11) :2094 —2098.

[8] Fishpool SJ, Amato-Watkins A, Hayhurst C. Free middle turbi-

nate mucosal graft reconstruction after primary endoscopic en-

donasal pituitary surgery[ J]. Eur Arch Otorhinolaryngol ,2017 ,274
(2):837 -844.

[9] Thorp BD, Sreenath SB, Ebert CS, et al. Endoscopic skull base
reconstruction: a review and clinical case series of 152 vascular-
ized flaps used for surgical skull base defects in the setting of intra-
operative cerebrospinal fluid leak [ J]. Neurosurg Focus,2014,37
(4) :F4.

[10] Hadad G, Bassagasteguy L, Carrau RL, et al. A novel reconstruc-
tive technique after endoscopic expanded endonasal approaches:
vascular pedicle nasoseptal flap [ J]. Laryngoscope, 2006, 116
(10) .1882 - 1886.

[11] Eloy JA, Choudhry OJ, Friedel ME, et al. Endoscopic nasoseptal
flap repair of skull base defects: is addition of a dural sealant nec-
essary? [J]. Otolaryngol Head Neck Surg,2012,147(1):161 -
166.

[12] #fe, BCEk, v nl w46, LAGH U 3k 8 14 S5 1 0 D) BE 2 15
TRAEA S i BE B T A e g P (T ] o 1 o A e A5G S
Zki:,2018,24(4) :331 -335.

[13] ZEAkMR, AR, XIARAE 45, B0 T 8 BB RO % s 1b
Erb bR gL [T ] o B U AR, 2009,15 (1) (64
-65.

[14] Seo MY, Nam DH, Kong DS, et al. Quality of life after extended
versus transsellar endoscopic skull base surgery from 767 patients
[J]. Laryngoscope,2019,129(6) :1318 - 1324.

[15] Luginbuhl AJ, Campbell PG, Evans J, et al. Endoscopic repair of
high-flow cranial base defects using a bilayer button[ J ]. Laryngo-
scope ,2010,120(5) :876 - 880.

[16] Garcia-Navarro V, Anand VK, Schwartz TH. Gasket seal closure
for extended endonasal endoscopic skull base surgery; efficacy in a
large case series[ J]. World Neurosurg,2013,80(5) :563 —568.

[17] Saafan ME, Albirmawy OA, Tomoum MO. Sandwich grafting
technique for endoscopic endonasal repair of cerebrospinal fluid
thinorrhoea[ J . Eur Arch Otorhinolaryngol ,2014,271 (5) : 1073
-1079.

(ks H31.2021 - 05 =26 ; B4 A& :2021 =11 -05)

AR5 A R, AR XV, 2. BT T 65 1 S SR MR U
W P 2R A R A AT [ ] o ] i o e SR 2 ks, 2021 ,27
(6) :670 -674. DOI;10. 11798/j. issn. 1007 - 1520. 202150006

Cite this article as: Ll Jun, DU Jintao, LIU Feng, et al. Endoscopic
skull base reconstruction after resection of skull base tumors in 65 cases
[J]. Chin J Otorhinolaryngol Skull Base Surg, 2021,27(6) :670 —
674. DOI;10. 11798/j. issn. 1007 - 1520. 202150006

- 674 -





