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Discussion on the surgical technique of resection of lower clivus involved chordoma
via endoscopic transnasal extreme medial approach
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[Abstract] Objective To explore the experience and technical key points of endoscopic transnasal
extreme medial approach for resection of chordoma involving the lower clivus. Methods and Results The
clinical data and follow-up data of 8 patients with chordoma involving the lower clivus admitted to The First
Affiliated Hospital of Zhengzhou University from June 2022 to June 2024 were retrospectively analyzed. All
patients underwent endoscopic transnasal extreme medial approach tumor resection and received triple
cranial base reconstruction including fascia lata suture sealing + rigid cranial base reconstruction + mucosa
flap application. All 8 patients successfully completed the surgery, with a success rate of 8/8.
Postoperative 7 d imaging reexamination showed that 6 patients underwent gross total resection of tumor,
and 2 patients underwent subtotal resection. At one month after surgery, the headache symptom was
relieved in 3 patients (3/4), and nerve dysfunction relief was observed in 4 patients (4/5). The surgical-
related complications included cerebrospinal fluid rhinorrhea (2 cases) and intracranial drug - resistant
bacterial infection (one case). One death occurred, and the cause of death was brain herniation secondary
to cerebrospinal fluid rhinorrhea and intracranial infection. Two recurrences occurred, and one recurrence
was treated with proton radiotherapy + secondary surgical resection, while the other recurrence was treated
with secondary surgical resection. Conclusions The endoscopic transnasal extreme medial approach
provides a good technical means for gross total resection of chordoma involving the lower clivus. During the
operation, adequate exposure of the tumor can be achieved by referring to important bony landmarks, which
can effectively resect chordoma involving the lower clivus.
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Table 1. Clinical data of 8 patients with chordoma involving the lower clivus
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Figure 1

Preoperative imaging findings of Case 4 Preoperative axial CT showed clivus lesion, extensive bone destruction in the

middle and lower clivus and atlantooccipital junction, with posterior compression of the brainstem by the lesion (Panel la). Preoperative
axial T,WI showed heterogeneous hyperintensity in the clivus lesion, and the brainstem was compressed backward, with compression and
deformation of the brainstem (thick arrow indicates) and bilateral vertebral artery (thin arrows indicate, Panel 1b). Preoperative coronal
(Panel lc) and sagittal (Panel 1d) enhanced T,WI showed heterogeneous enhancement of the lesion, with extensive involvement of the

middle and lower clivus and atlantooccipital junction.
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Figure 2 Intraoperative endoscopic findings of Case 4 Identification of
the eustachian tube and its displacement to the anterolateral side (Panel
2a). Exposure of the clivus bone and tumor along the pharyngobasilar
fascia (Panel 2b). Separation and resection of the tumor along the
boundary (Panel 2c¢). Application of mucosal flap to protect the dura
mater and vessels of the skull base (Panel 2d).
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Figure 3  Postoperative MRI of Case 4 showed
disappearance of abnormal signals in the clivus,
tumor gross total resection and relief of compression
on the brainstem and vertebrobasilar artery (black
thick arrow indicates). The petrous dura mater with
repair and reconstruction (red arrows indicate) and
occipito - cervical fusion device (black thin arrow

indicates) could be seen. Sagittal enhanced T, WI
(Panel 3a). Coronal enhanced T WI (Panel 3b).

RhYE 7 BB R B RT3 T A X
JE) PRI &85 45 R L A5 i ) 45 4 1 R R IR
14 78 43 AT R AL B 1A BA L A5 o

o e AT R AT RN T KA &
A B (EEEA) F AR fic % W0 IF & E , 24 LY K VI BR
(1 - ARy 20 7T 6 22 b U1 B3 ik g Bt ] 84 i A Vi
U 0 RURS: o T ARk e e e I A S T A8 R AR 11 M
JEE R, S 0 o A Y G P R A - (1) T g
T B3 AR e DX IE B Tl M ASE (ke 45 S R Al g S
> 1 em, PIVE N B HLIR 3Rl ) o (2) XoF T A fig i ol
E =S WA £ B EEA e i S I R R O e
FR A Pamir 25 "B BF 5T, 43 ) R B 13 4
(30.23% ) A J& 4 B A 1 S T o A B 5% ik 5 R S
U A2 3200 2/8 AR 34 Sk BT A 1) i A T S U
Az O REAIROR J5 B A TR S e kA R 2B A T AR
I A 7 R 4 o b + e P50 R A + 0 RO T
R A SR M O B LIS A A RS R Y
i T A 7 8 RIS R AR S I A VR U T T
FRE A& 55 I RE 1 K HE % O St — 2 K e 1) Bk
BENSEE/ Y0 2P

HT T A A FIR X RS IE T R U B2
JBCGTIA IT B R TE IR & & B AT R TR JE I
JAE 2 HE RS AR 5 e PR ) EG A I DR v e
2 [ RR A A 5 G 5 P8 Bk 4t 4y 290 A1) 2R R E
PEAT R TSR YT, VA A R B S N 10 4R A A7 R 4 5
ik 64% M 42% ", R FRIRITE B R LG S
TEIT T Al B VR FEAT AR B R g T A A
A AR 53 5% B2 e R B SR TR YT LR
HFRFRSRT RS, DA EEEEZ
TRIT, HETEARYT 8w R G, T R RE A AT R
J& HARTT 1 1 R BIF 5T

g LTI, N BE T 4 S A A T R Az

F2RFRBEM T RFNEARFBL AP S ME
PEFRIC 7873 8% IR, A SSCUD BR T R R U AL R
L2 55 i) 4 R

-

& % x W

[1] Ulici V, Hart J. Chordoma[J]. Arch Pathol Lab Med, 2022, 146:
386-395.

[2] Barber SM, Sadrameli SS, Lee JJ, Fridley JS, Teh BS, Oyelese
AA, Telfeian AE, Gokaslan ZL. Chordoma:
understanding and modern treatment paradigms[J]. J Clin Med,
2021, 10:1054.

[3] Fiore G, Porto E, Bertani GA, Marcus HJ, Saladino A, Pradilla
G, DiMeco F, Locatelli M. The burden of skull base chordomas:
insights from a meta - analysis of observational studies [J].
Neurosurg Focus, 2024, 56:E13.

[4] Louis DN, Perry A, Wesseling P, Brat DJ, Cree IA, Figarella-
Branger D, Hawkins C, Ng HK, Pfister SM, Reifenberger G,
Soffietti R, von Deimling A, Ellison DW. The 2021 WHO
Classification of Tumors of the Central Nervous System: a
summary[]] Neuro Oncol, 2021, 23:1231-1251.

[5] Walcott BP, Nahed BV, Mohyeldin A, Coumans JV, Kahle KT,
Ferreira MJ. Chordoma: current concepts, management, and
future directions[J]. Lancet Oncol, 2012, 13:69-e76.

[6] Sen C, Triana AI, Berglind N, Godbold J, Shrivastava RK.

Clival  chordomas:

current

clinical ~ management, results, and
complications in 71 palienls[]]. J Neurosurg, 2010, 113:1059-
1071.

[7] Stippler M, Gardner PA, Snyderman CH, Carrau RL, Prevedello
DM, Kassam AB. Endoscopic endonasal approach for clival
chordomas[ J]. Neurosurgery, 2009, 64:268-278.

[8] Kremenevski N, Schlaffer SM, Coras R, Kinfe TM, Graillon T,
Buchfelder M. Skull base chordomas and chondrosarcomas[J].
Neuroendocrinology, 2020, 110(9/10):836-847.

[9] Yousaf J, Afshari FT, Ahmed SK, Chavda SV, Sanghera P,
Paluzzi A. Endoscopic endonasal surgery for clival chordomas: a
single institution experience and short term outcomes[J]. Br J
Neurosurg, 2019, 33:388-393.

[10] Chen G, Li M, Xu W, Wang X, Feng M, Wang R, Liu X.
Surgical outcomes of clival chordoma through endoscopic
endonasal approach: a single - center experience [J]. Front
Endocrinol (Lausanne), 2022, 13:800923.

[11] Park HH, Park JY, Chin DK, Lee KS, Hong CK. The timing of
fusion surgery for clival chordoma with occipito - cervical joint

instability: before or after tumor resection [ J]? Neurosurg Rev,



280 - o AR B B 2 35 2025 4F 4 1 55 25 %56 4 )

Chin J Contemp Neurol Neurosurg, April 2025, Vol. 25, No. 4

2020, 43:119-129.

[12] Denaro L, Berton A, Ciuffreda M, Loppini M, Candela V,

Brandi ML, Longo UG. Surgical management of chordoma: a

systematic review[ J]. J Spinal Cord Med, 2020, 43:797-812.

[13] Gay E, Sekhar LN, Rubinstein E, Wright DC, Sen C, Janecka
IP, Snyderman CH. Chordomas and chondrosarcomas of the

cranial base: results and follow - up of 60 patients [Jl.

Neurosurgery, 1995, 36:887-897.

[14] Saito K, Toda M, Tomita T, Ogawa K, Yoshida K. Surgical

results of an endoscopic endonasal approach for clival

chordomas[ J]. Acta Neurochir (Wien), 2012, 154:879-886.

[15] Noya C, D'Alessandris QG, Doglietto F, Pallini R, Rigante M,
Mattogno PP, Gessi M, Montano N, Parrilla C, Galli J, Olivi A,
Lauretti L. Treatment of clival chordomas: a 20-year experience

and systematic literature review [ J]. Cancers (Basel), 2023, 15:

4493.

[16] Pamir MN, Kili¢ T, Tiire U, Ozek MM. Multimodality management
of 26 skull-base chordomas with 4-year mean follow-up: experience
at a single institution[ J]. Acta Neurochir (Wien), 2004, 146:343-

354.

[17] Campbell RG, Prevedello DM, Ditzel Filho L, Otto BA, Carrau

RL. Contemporary management of clival chordomas [J]. Curr

Opin Otolaryngol Head Neck Surg, 2015, 23:153-161.

[18] Mercado CE, Holtzman AL, Rotondo R, Rutenberg MS,
Mendenhall WM. Proton therapy for skull base tumors: a review

of clinical outcomes for chordomas and chondrosarcomas [J].

Head Neck, 2019, 41:536-541.

[19] Wedekind MF, Widemann BC, Cote G. Chordoma: current

status, problems, and future directions[J]. Curr Probl Cancer,

2021, 45:100771.
(s H 481 :2025-03-26)
(Rl ws)

Hr 3 32 3 BR 2 1A 3R (—)

Bl JR PR 2R Alzheimer's disease(AD)

FI4I 4% -6 interleukin-6(1L-6)

FKHE#BEF phenylmethylsulfonylp fluoride (PMSF)
AR R T -HERS  variant Creutzfeldt-Jakob disease(vCJD)
ANWJE I stroke of undetermined etiology(SUE)
i = 2R B E lateral ventricular volume ratio( LVR)
1L hemorrhagic transformation(HT)

WaYIBE  subtotal resection(STR)

fiE FOR BRI % thyroid stimulating hormone(TSH)

e P AR B ZE  adrenocorticotropic hormone(ACTH)
7L %  prolactin(PRL)

KWK FEREfL  large artery atherosclerosis(LAA)
K shik  middle cerebral artery(MCA)

KA S k] %€ middle cerebral artery occlusion(MCAO)

IR B i A 1 B e
low-density lipoprotein cholesterol (LDL-C)

HAL2E &G electrochemiluminescence( ECL)
SRR O 3L ik I
greater sphenoid wing meningioma(GSWM)

WS /NS BRI lesser sphenoid wing meningioma(LSWM )

WEHE i 5588 spheno-orbital meningioma(SOM)
KGR E 2 aneurysmal bone cyst(ABC)
Z2ERH2YF 0 multi-disciplinary team (MDT)
P frontotemporal dementia( FTD)
TR BT diaminobenzidine(DAB)
Z-LJZ W Z-L response(ZLR)
245K composite bone cement(CBC)
M KR Rankini® 3  modified Rankin Scale(mRS)
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modified Thrombolysis in Cerebral Infarction(mTICI)
HHR  glycyrrhizic acid(GA)
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HM=HE triglyceride(TG)
JROLBRIX region of interest(ROI)
W54 HE% CT  high-resolution CT(HRCT)
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high-density lipoprotein cholesterol(HDL-C)
FIEFFEEM 1 high-mobility group box 1(HMGB1)
CTH# WG CT perfusion imaging(CTP)
[ PrARELL LEAE  international normalized ratio(INR)
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International Consortium on Meningiomas(ICOM )
J KA random over-sampling(ROS)
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synthetic minority oversampling technique(SMOTE )
IR PERG 4 purulent meningitis(PM)
RN ZE  luteinizing hormone (LH)
Glasgow Bk % Glasgow Coma Scale(GCS)
RABE  mixed reality(MR)
BB integrated optical density(TOD)
LRIk basilar artery(BA)
PR T 5 47 i v

Center for Disease Control and Prevention(CDC)
N-H 2 -D- R4 H R 7 1k

N-methyl-D-aspartate receptor(NMDAR)
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Mini-Mental State Examination( MMSE)
PERYENGIESE  progressive cerebral infarction(PCI)
ZMEMENET A

transorbital neuroendoscopic surgery(TONES)
ZAREBEBNETAR
natural orifice transluminal endoscopic surgery(NOTES)

AN BIK  internal carotid artery(1CA)



