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[Abstract] Background The petroclival area is located deep at the base of the skull, and the
surrounding anatomical structure is complex, which brings great challenges to the safe removal of the
lesions in this part of the operation. At present, the main surgical approaches for petroclival lesions are
lateral craniotomy and endoscopic endonasal approach. This study explored the effectiveness and safety of
endoscopic techniques in the resection of petroclival lesions via endonasal approach. Methods A total of
6 patients with petroclival lesions treated in The First Affiliated Hospital of Fujian Medical University from
January 2018 to December 2020 were included. All patients underwent neuronavigation assisted
endoscopic endosnasal approach resection of petroclival lesions. Results All the 6 patients successfully
completed the operation. The average operation time was 4.53 h. After the operation, 3 cases were
pathologically confirmed as chondrosarcoma (2 cases of WHO grade 2, one case of WHO grade 1), one case
of schwannoma, one case of chordoma and one case of cholesterol granuloma. Except for one case of
preoperative double vision that did not relieve postoperatively, the remaining 5 cases had preoperative
symptoms alleviated to varying degrees. The average postoperative hospital stay was 5.67 d. The
postoperative median follow-up was 14.07 months. There were no complications such as cerebrospinal fluid
leakage, central nervous system infection, cranial nerve damage, no unplanned secondary operations, and no
deaths within 3 months after the operation. Up to the last follow - up, no patients had recurrence.

Conclusions Neuronavigation assisted endoscopic endonasal approach resection of petroclival lesions is
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relatively safe and effective. Different endoscopic techniques should be selected according to the tumor

location and size.

[Key words] Neuroendoscopes; Nose; Skull base neoplasms
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Table 1. Clinical data of 6 patients with petroclival lesions
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Figure 1 A 56-year-old male (Case 2) was admitted
to the hospital for space - occupying lesions in the
upper right posterior side of the cilvus and the
posterior inner side of right ICA, and underwent
neuronavigation endoscopic
approach resection of the lesion. The lesion was
removed to the maximum extent during the operation,
and which was confirmed to be chondrosarcoma by
pathology ~ Preoperative axial T,WI showed irregular

assisted endonasal

long T, abnormal signal shadow on the right side of
the cilvus, the boundary was still clear, the edge was
not regular, the size was about 3.20 c¢m X 2.40 cm X
290 cm (arrow indicates, Panel 1la). Preoperative
axial  enhanced T,WI  showed mild patchy
enhancement (arrow indicates), and the adjacent
clival bone was invaded (Panel 1b). Histopathological
examination showed chondroid cells were mildly to
moderately proliferated, mildly atypia, and binuclear
cells could be seen, in line with low - grade (WHO
grade 1) chondrosarcoma (Panel 1¢). HE staining X
100 Axial T,WI 6 months after operation showed
irregular long T, abnormal signal shadow could still
be seen on the right side of the cilvus, the boundary
was still clear, the edge was irregular (arrow
indicates, Panel 1d). Axial enhanced T,WI 6 months
after operation showed the lesion was mild uneven
enhancement (arrow indicates, Panel le).
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Figure 2 A 55 - year - old female (Case 4) was
admitted to the hospital due to space - occupying
lesions near the recess of the clivus and behind right
ICA, and underwent neuronavigation - assisted
endoscopic endonasal approach resection of the
lesions. Part of the lesion was surgically removed,
the volume was fully reduced. Postoperative
pathology confirmed that the lesion was schwannoma
Preoperative axial T,WI showed a cystic solid
abnormal signal shadow could be seen in the right
apex of petrous part, and the size was about 3.00 cm X
2.30 ecm X 2.50 cm, and the solid part showed a
slightly long T, signal, the boundary was still clear
(arrow indicates, Panel 2a). Preoperative axial
enhanced T,WI showed the solid part and capsule
wall of the lesion were significantly strengthened
(arrow indicates), and the adjacent bone was invaded
(Panel 2b). Histopathological examination showed
spindle cell tumor in line with schwannoma (Panel
2¢).  HE staining X 100  Axial T,WI 5 months
after operation showed that cystic solid abnormal
signal shadow was smaller than that of before
operation  (arrow indicates, Panel 2d). Axial
enhanced T,WI 5 months after operation showed the
solid part and capsule wall of the lesion were
significantly strengthened (arrow indicates, Panel 2e).
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Figure 3 A 55-year-old male (Case 5) was admitted to the
hospital due to a space-occupying lesion in the left cavernous
sinus, and underwent neuronavigation - assisted endoscopic
endonasal approach resection of the lesion. The lesion was
completely resected, which was confirmed to be chordoma by

postoperative pathology  Preoperative axial T,WI showed a kind
of circular abnormal signal shadow could be seen in the left
cavernous sinus area, showing slightly long T, signal, and the
size of the lesion was about 0.80 e¢m X 1.00 ¢cm X 1.10 em with
clear boundary, the focus protruded into the prepontile cistern
(arrow indicates, Panel 3a). Preoperative axial enhanced T,WI
showed obvious enhancement of lesion (arrow indicates, Panel
3b). Histopathological examination showed the tumor cells were
arranged in flakes, with rich cytoplasm and eosinophilic.
Mucinous stroma could be seen, which was in line with
chordoma (Panel 3c). HE staining X 100  Axial enhanced
T,WI 3 months after operation showed no obvious abnormal
signal shadow and enhancement focus were found in the
operation area (Panel 3d).
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Figure 4 A 30-year-old male (Case 6) was admitted
to the hospital with a space-occupying lesion on the
left side of the clivus and behind the left ICA, and
underwent neuronavigation - assisted endoscopic
endonasal  approach  resection of the lesion.
Postoperative pathology confirmed that the lesion was
cholesterol  granuloma Preoperative axial T,WI
showed a mass of abnormal signal shadow could be
seen in the left apex of petrous part area, high and
low mixed signals, slightly protruding to the left CPA
area. The boundary was still clear, with a size of
about 2.40 c¢m X 3.60 cm X 2.50 ¢cm (arrow indicates,
Panel 4a).  Preoperative sagittal T ,WI showed
heterogeneous short T, signal of the lesion (arrow
indicates, Panel 4b). Histopathological examination
showed coagulation tissue surrounding by fibrous
connective tissue, hemosiderin deposition, cholesterol
crystallization, and a small amount of
lymphomonocyte infiltration were seen, which was in
line with cholesterol granuloma (Panel 4c¢). HE
staining X 100  Axial T,WI 3 months after
operation showed flake long T, signal shadow in the
operation area (arrow indicates, Panel 4d). Sagittal
T,WI 3 months after operation showed flake short T,
signal shadow in the operation area (arrow indicates,
Panel 4e).
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Table 2. Postoperative clinical data of 6 patients with petroclival lesions
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Japan Orthopedic Association Scores(JOA)
A2 G S RE e 3k

Activities of Daily Living Scale(ADL)
/58 58 T A i SR PR 1 2

oligodendrocytes transcription factor-2(0lig-2)
HRKIME  growth hormone(GH)
B field of view(FOV)
ZRXH TAERAE M 2

receiver operating characteristic curve(ROC H£k)
KIG A RAIZ G varicella-zoster virus(VZV)
WL 451

sleep apnea hypopnea syndrome(SAHS)
B PEBREI idiopathic spinal cord herniation(ISCH)
R K HL . somatosensory-evoked potential (SEP)
IREFEHC  body mass index(BMT)
R fihZE  synaptophysin(Syn)
MM X H-2  microtubule-associated protein-2( MAP-2)
oS AT

constructive interference in the steady state( CISS)
T JEAEFH progression free survival (PFS)
MIEMEH  cytokeratin(CK)
/NI JE T8k posterior inferior cerebellar artery(PICA )

JNIGTT R 3K anterior inferior cerebellar artery(AICA )
N 22 1 441 Jif R olfactory neuroblastoma(ONB)
.2 # 4%  plasma exchange(PE)
S AR L IR B BORMCR R ik

ectopic adrenocorticotropic hormone syndrome(EAS)
T SRR AT P T

semantic variant primary progressive aphasia(svPPA)
W SCPEIR semantic dementia(SD)
B A HAL  motor-evoked potential(MEP)
WEEE L SC  augmented reality(AR)
T 78 B B 22 3l B A

attention deficit hyperactivity disorder(ADHD )
MEBIK  vertebral artery(VA)
H &AWL RN spontaneous muscle activity(SMA)
ARENHEE  free-electromyography (f-EMG)
H Bt & autoimmune encephalitis(AE)
E e L& free-fun electromyography(F—EMG)

Dyke-Davidoff-Masson £5 51
Dyke-Davidoff-Masson syndrome(DDMS)

Lennox-Gastaut ZE 5 flE Lennox-Gastaut syndrome(LGS)
BATEM overall survival(0S)
K#H P4 K nearest neighbor(KNN)



