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[Abstract] Background Deep - seated clival varied malignancies represent a surgical challenge
because of complex anatomy and surgical procedures posing great risks to adjacent neurovascular structures.
To investigate effects of diagnosis and treatment of clival region lesions, review experience of individualized
surgical procedures and comprehensive therapy. Methods and Results A total of 56 patients with clival
malignancies from July 2007 to December 2018 were included. The patients mainly presented with
headache and cranial nerve paresis. After multidisciplinary consultation, radical resection were performed
in 45 cases different kinds of surgical approaches including endonasal (15 cases, 33.33% ), intraoral
accompanied by intraoral and endonasal combined (7 cases, 15.56%), Derome (8 cases, 17.78%), maxillary
swing (9 cases, 20%), and infratemporal (6 cases, 13.33%) approaches were chosen according to clinical
and radiographic findings, and biopsies were performed in 11 patients to confirm the pathological diagnosis.

The primary pathological finding was chordoma (28 cases, 50%). Total resection was achieved in 21 cases
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(46.67%), and 17 cases (37.78%) underwent subtotal resection. Besides, partial resection was performed in
7 cases (15.56%). The complications developed in 28 patients, including cranial nerve deficits (13 cases,
23.21%), cerebrospinal fluid leakage (14 cases, 25%), intracranial infection (8 cases, 14.29%), pneumonitis
(2 cases, 3.57% ), postoperative hematoma (2 cases, 3.57% ), and mental disorder (1 cases, 1.79% ).
Adjuvant chemoradiotherapy was provided by the oncologists depending on the pathological findings. The
average follow-up was 59.90 months, but 8 patients (14.29%) were lost. The progression-free survival was
achieved in 16 patients (28.57%), whereas the disease progression occurred in 13 patients (23.21%). The
mortality was 33.93% (19/56). Conclusions

tumors, not all are needed to be radically resected. Our preliminary results suggest that multidisciplinary

Although malignancies occupy a larger subset of clival

consultation is indispensable to clarify the therapeutic purpose and provide individualized surgical

approaches. Postoperative comprehensive therapy may reduce the surgical complications and improve the

outcomes of patients.
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Figure 1
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CT, MRI findings and pathological examination of pre - and post -
comprehensive therapy in Case 1
density lesion extending towards clivus, parapharyngeal space and petrous apex
(arrow indicates) with bone destruction (Panel la). Preoperative axial enhanced T\WI
showed enhancement of lesion without clear borders (arrow indicates, Panel 1b). HE
staining depicted hypercellular tumor exhibiting characteristics of conspicuous atypia.
Tumor cells were prominent in nucleoli (Panel lc¢). x 400 Immunohistochemistry
was extremely positive for LCA (Panel 1d). EnVision X200 Axial CT scans after
3 cycles of chemotherapy showed the tumor size was reduced (arrow indicates, Panel
le). Axial CT after comprehensive therapy showed no disease progression (Panel 1f).
There was no progression of tumor at the latest followed-up (Panel 1g).

Preoperative axial CT showed a heterogeneous
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Figure 2 MRI and CT findings of pre - and post -
operation in Case 2 Preoperative axial T WI showed
| tumor occupied the craniocervical junction, invading
1 lower clivus, parapharyngeal space, and grew into spinal
| canal (arrow indicates, Panel 2a). Sagittal enhanced
T/WI showed lesion was intense enhanced (arrow
indicates, Panel 2b). Postoperative axial and sagittal CT
showed subtotal removal of tumor (arrows indicate,
Panel 2¢). Postoperative axial enhanced T/WI showed
occupying lesion of lower clivus, and depicted a local
recurrence (arrow indicates, Panel 2d).
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Figure 3 MRI findings of pre- and post-operation accompanied by intraoperative view in Case 3 Preoperative sagittal and
coronal enhanced T/WI showed dense homogeneous enhancement of the lesion in the anterior and middle cranial fossa eroding
the clivus (arrows indicate), accompanied by postoperative changes of nasal cavity (Panel 3a). Following radical resection of
the tumor, the pedicled pericranial flap taken from the forehead was divided into two parts, one of which was reversed on top of
the other (Panel 3b). The flaps were affixed to the anterior fossa to reconstruct the skull base (Panel 3c¢). Postoperative axial
and sagittal enhanced T/WI showed total removal of tumor (Panel 3d).
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Figure 4 Pathological presentation, CT and MRI findings of pre- and post-operation, and intraoperative view in Case 4 HE
staining demonstrated circumscribed myxoid change of fibrous tissue surrounding the tumor cells with loose cytoplasm (Panel
4a). x200 Immunohistochemistry illustrated strong PCK expression (Panel 4b). EnVision X200 Preoperative sagittal CT
showed the homogeneous isodensity lesion with bone destruction located in the clivus and pharynx (arrow indicates, Panel 4c).
Preoperative sagittal and coronal enhanced T\WI showed the inhomogeneous enhanced mass extending towards the lateral skull
base including parapharyngeal space and pterygopalatine fossa (arrows indicate, Panel 4d). A Weber-Ferguson incision was
given followed by osteotomies to expose and resect the tumor (Panel 4e). The swung maxillary bone was returned to original
position and fixed to the rest of the facial skeleton (Panel 4f). Postoperative axial and sagittal enhanced T\WI showed total
resection of the tumor (Panel 4g).
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(E] WMEBEE  BRAF ILFEZE AR H 70X 5B 40 X 6 M 00 4599 LA 4 /N b (A R VB T, J2 — i LG 11 AR 2 T i 55
ﬂ’J(nﬁjﬂz*i AT T A B AR HTIR YT A B T IR M . AOE SRR B T MRIFRAE 19 BRAF K [K] 5% 72 1 it WA 456 1) 452
M2 Wi B R . ik SN A 52 B2 R 5 I HLA 2 10 O B R R SR TR A T RE 8 (PCR) A6 I W 98 AR A% BRAF I
CTNNBJJ;&laeEO FH 1AV S T8 F 3 B 100 R BRAF 35 TR 28 708 A5 I AR 155 S 1 4 28 58 1% 2 T 50 0 P WA 45 990 10 2 19 MIRT R B (2
5 I AL KIS AR TR A3, 2 I 155 58 3 R SR AL R AT, TR T A, 3509 2l K it 48 5 22 ) DL R I PR AR AE (40 45 BRAF 3 ¢
A)VUEAT T . HORE BRAF 3£ DX 28 48 R0 5 5 A R fi MR %0980 (4 MIRT 6 B o BRAF 2 [H 58 748 80 5 A 4 9 vf AT B B 4 4iF (P < 0.05)
B MRT R B0 N W RRAE o SR 32103 AR RHIE (ROC) 11 0 2 I R 12 Wi BRAF Jk IR 58 705 70 51 WA 457988 BT 7% 119 3 0 MR112
WiHEAE . SR 52 B 5 H 8 1 g BRAF 3 [K 2 745 Y fii R 4578 , 44 {51) o H7 A= 0 f W45 90, — 3% i KA JC W 25 5% 0 W
L5 AR 2 E R I MR 73 A1 45 S FLAT 38 i 1) — B0 |, Kappa — B R 30 (kfB) 9 0.65 ~ 0.97 . 5 B 25 R 45 W 45788 AH L, BRAF
FHe K] 5 A5 70 pii M 45 JRE R B R 1) 8 AR R (P < 0.001) VR ERTE (P =0.005) . F 2R SEPEL5 (P =0.003) 3 25) 34k (P <0.001) FI T
PRWIIE A (P =0.014) % 55 MRIFFAE o 243X 5 SURFAE i 28 20 42 78 3 50 732 W7 o BRAF ik IR 5 A48 1 it Wil 8700, L R A% oy
100% e R 919%, ROC I T HIFLH 0.989(P<0.001) . Z5i 2L MRIFEAEIZ W BRAF JE [H 5 25 7Y 57 i 25 980 FLAT 40 1
OB FRR S AT S BRAF TR 5 A8 400 i 70) A9 AR i o7 P 42 A4 5 2 0
(R HETIT BRI P2 e 2 S0 RE S 0 )



