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[ Abstract]

tissue, so the operation to remove lesion is more difficult, the perioperative complications are very serious,

The tumor tissue of craniopharyngioma is closely adherent to peripheral neurovascular

and the prognosis of patients is poor. There are many studies on the use of tumor histology or anatomical
classification to guide surgical principles and surgical approaches, as well as drug therapy or combination
therapy, but no consensus has been reached. This paper reviews the histological, anatomical and molecular

typing of craniopharyngioma, providing new ideas for the future realization of the fusion typing of

craniopharyngioma to guide the precise treatment.
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Figure 1 CP classification according to anatomical structures attached to the tumor [**!. The orange area represents the tumor
tissue, the green area represents the hypothalamus and the pituitary stalk, and the pink area is the adenohypophysis  Sella-gland:
tumor attachment occurs within the sella turcica, below the diaphragma sellae, including the junction of the sella-pituitary gland
(PG) with the pituitary stalk (PS, Panel la). PS-infundibulum (outer aspect): attachment to the solid portion of the PS and the
outer aspect of the infundibulum-tuber cinereum (Panel 1b). Third ventricle floor (TVF): attachment to the entire thickness of the
infundibulum - tuber cineveum (Panel lc¢). TVF and walls: attachment to the TVF and third ventricle walls (Panel 1d). Third
ventricle lining: attachment to the ependymal lining of the third ventricle (Panel le). Global: attachment to all above structures
(Panel 1f). Figure 2 Morphological patterns of CP adherence '**!. The orange area represents the tumor tissue, the green area
represents the hypothalamus and the pituitary stalk, and the pink area is the adenohypophysis Pedicle pattern: the attachment
consists of a narrow fibrovascular stem (Panel 2a). Sessile pattern: a wide patch of the tumor surface is attached to the anatomical
structure (Panel 2b). Cap-like pattern: wide attachment between the upper third to upper half portion of a tumor pushing the TVF
upward, which looks like wearing a hat (Panel 2¢). Ring-like pattern: the attachment encircles the center of the tumor surface as a
band (Panel 2d). Bowl-like pattern: wide attachment between the lower third to half portion of a tumor pushing the contiguous
structures downward, like bowl (Panel 2e). Circumferential pattern: the attachment involves most of the tumor surface, usually as a
very thin layer of nervous-gliotic tissue, like wrapping paper (Panel 2f).
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Figure 3 Adhesion strength of CP'?*!. The orange area represents the tumor tissue, the green area represents the hypothalamus
and the pituitary stalk, and the pink area is the adenohypophysis Loose adherence: the adherence is loose. The tumor can be
easily separated from the attached structure by gentle tugging or by blunt dissection, preserving the integrity of the anatomical
structure (Panel 3a). Tight adherence: the tumor adheres closely to the involved structure. Separation of the tumor requires the
use of sharp dissection to preserve the integrity of the anatomical structure involved (Panel 3b). Fusion adherence: the CP capsule
and the adjacent anatomical structure are fused together along the plane of attachment. No safe cleavage plane for tumor

3d

dissection can be identified, and even careful sharp dissection may cause damage to the normal tissue (Panel 3c). Replacement
adherence: the anatomical structure adhered to the tumor has lost its integrity and is no longer recognizable, because it has been
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replaced or invaded by the CP (Panel 3d).
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Figure 4 Morisako 2016 anatomical classification of CP %),
represent the adenohypophysis, the black dots indicate the tumor origin, the red dots indicate the anterior communicating artery
Intrasellar type: the tumor originates from the intrasellar part of the pituitary stalk (Panel 4a, 4b). Prechiasmatic type: the tumor
originates from the anterior part of the pituitary stalk and grows upward. Both of the optic chiasm and the anterior communicating

The orange areas represent the tumor tissue, the pink areas

artery are elevated upward in this lesion type (Panel 4c, 4d). Retrochiasmatic type: the tumor originates from the posterior part of
the pituitary stalk and grows up toward the posterior fossa. Both of the optic chiasm and the anterior communicating artery remain
in their normal positions (Panel 4e, 4f). Intra-third ventricle type: the tumor originates from the floor of the third ventricle (Panel

4g, 4h).
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Figure 5 The novel endoscopic classification of CP (Tang 2018) ',
indicate the optic nerve, the pink areas represent adenohypophysis, the red dots indicate the internal carotid artery, the blue areas
represent the cavernous sinus Central type CP grows within and along the hypothalamic-pituitary stalk axis and no pedicle or
definite origin site can be identified (Panel 5a, 5b). Peripheral type CP arises from the hypothalamic - pituitary stalk axis but
expands and grows laterally in an exophytic pattern, the pituitary is usually displaced to circumferential surface of the tumor

(Panel 5¢, 5d).
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Figure 6 The novel endoscopic classification in different origin sites of 3 subtypes of peripheral CP (Tang 2018) along the

hypothalamic-pituitary stalk axis ). The red dots indicate the anterior communicating artery, the black spots indicate the tumor
origin, the pink areas represent adenohypophysis  Hypothalamic stalk CP originates from the infundibulum-tuber cinereum, which
usually extends up to the third ventricle and/or down to the suprasellar (Panel 6a). Suprasellar stalk CP derives from pituitary
stalk suprasellar segment, usually low portion of the suprasellar, and commonly locates extraventriclely (Panel 6b). Intrasellar
stalk CP originates from the part of pituitary stalk under diaphragma, which may grow upward, or toward the sphenoid sinus and

cavernous sinus (Panel 6c¢).
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Figure 7 The CP of QST classification ',

adenohypophysis  Type Q of CP originates below the diaphragmatic area (Panel 7a). Type S of CP originates from the pituitary
talk area (Panel 7b). Type T of CP originates from the infundibulum-tuber cinereum (Panel 7c).

The orange areas represent the tumor tissue, and the pink areas indicate the

\

e
A

B YA 9T 1 2 T — IR T . R4S CTNNBIT A
A SR ACP W6 B IR 2B D58 R BT A
Y Az RU AR R 2 1 TG AR 5 9 I PR B SR
A 2EE 2Ok ACP 230 B 2R BU RN 5 A8 Y, rh g XS
RNA 9 B BF 55 32 7%, ACP B £f U 5 58 748 U 2 [6] £
FE W 0 S TP ELG S 2 R DNAFR 3844347 DU &g
IRHZR LSS BTG FRM
W, A 2 5 T I i PR 335 5k At i R T DA 4
il b g6 200 ML R L G S A 5 R B N A R A RE 2
JIf 3% 7 4 M 7 P PR SE T 8 G AR 1(PDLL) , 4 i 72
FPHESET 8 H 1(PD1) W 7E B-i%E B AL N R A 1Y
WS RE A M PN 205, B R PD1/PDLL G 5 K6 A o
6] YA T P R EL A T A I PR AR (i (E 2 EL R ]
T2 A8 L AT LAYR Y7 3k 45, i R i — 2D 1 o
Yuan 5§ Y2 K & A b 46 B GSE60815 Al
GSE94349(http://www.ncbi.nlm.gov/geo);H\:Zgﬁgf 39 {4
ACP 8 LAY RNA ¥4l , JF 38 i 07 2 R 43 #7 # JL p
725 Ff 5 APC AH IC 1Y G 58 2 B K 73 D I FR S B 1)
Bo B AR B AR G e PR A, L2 AR R X P R A
P2 2 TR 286 T B 98 A6 ) i BEL BT (TCB) A 7 114 S g
MORA AT . HATIAN , Yuan 25 40 240 2 —
P SEFAEWE B 2E o0 25 BE R 58 AR 2 sl 4 412
5 W DR BSCHIE 2R 7 X8 LU 23 BT, 2 A 7 i DR 552 B8 o o LA
B AE 1 HL 12 3 59 9 A% 1 B3 5 4 8 5 ACP BE A
B AR Z AR 7 g L2438 16 A
K, TG T RNA 41244 ACP #1540 78 % {H i3
R AR — T T L — R Y AL R T B
2 2 0l TR R ) 2 2 B K T e 4 R 43 Sy 2 Tt
7 RN G P JR AR 0 AR AR 3 — I 1) o B8 0 g
Jir 7 i 96 24 i MAPK/Z8 B A8 5 5 98 75 3 (MEK)

A2 1) B O AR 2 U RE A & B Y BRAF V600E
Fe PR 5 3k 38 MEK A2 90 461 57 %) ACP 3R 97 7T
RBAT 2

Foe 30T ARG T A A 5T P BAGE 1403 451 5 A 45 9 R
H ISP ARAS AT 450 B F 40P (WES) |, I XF
Horh 84 54T RNA I .95 1117 DNA H R4k 43 #r (42
BR A K2R 1 g R R, ACP YE RNA J2 1 77 7E
S8 A AR [ 4 F 43 B, OF 55 AR A A — 2, /P
ACPAFAE 3RO TR 43 F W8, 4351 WNT AL TmA
FImB A, o WNT AU A5 38 Wnt/B-3% 28 & 1138
B Bl BE SIS T Tm A TR T B 754 U] 6 38 5 Vi A
T, H TmA R 520 RH 0 b e G A IR o 3
1o g 2 A0 R AR 1 B BT L IE X 3 A ) 43
THRAE s CT AT MRIWLEE , WNT 8 LSz i 20 o 3,
1M ImA B FT ImB B4 W) DL S 14 1800 o 35 BUS e,
WNT A 8 35 JL-F B &, A AU KT ImB A,
Z H & Cox [F1H 43 H1 7R, 2 4 7 J2 B i 9 D7) B 7
B AN B W3 ) E s B F 5 R Big TIDE (tumor
immune dysfunction and exclusion ) F B FH M , 3 Fir 7
AU DL TmA B DA S 25 410 61 59036 97 T AR g5 oK, T
WNT AU 5% 8 e g HF R RS 5 SR A S X ) 2R 40 B
(GSEA) /R, MEA ImA AURT ImB BUREA b i 42 T30
K -ou I IO [, 5510 PR X 50 4 2R A TR B 43 AT — 3K
T F o AUAE ARETE B4 Ry 1 ACP T s IR YT
R

BOR, H AT TG A & PCP Y4y T 20 B4R 3E L 5
B L A IR T O B B R B MO S A
B G HE A RS HETR YT AR

g T A R (1 £ 41 2 A ) 2 A R
il F AR IR R TR A RS A AT S, Rk



o AR 2 B 2 7 2023 4F 10 45 23 55 109

Chin J Contemp Neurol Neurosurg, October 2023, Vol. 23, No. 10 . 921

PR A R BT o3 RIS A il LR A R SR O T O
PR RS e T4 B oA An ik, O R e R O
T T AR Bt DL KA TR B G 7 GO A7 BBk

A

J7 A g, DT S B M A9 B RS HETR T

MR L

Z % x Wt

Zhu L, Zhang L, Hu W, Chen H, Li H, Wei S, Chen X, Ma X.
A multi-task two-path deep learning system for predicting the
invasiveness of craniopharyngioma [J]. Comput Methods
Programs Biomed, 2022, 216:106651.

Pascual JM, Prieto R. Harvey Cushing and pituitary Case
Number 3 (Mary D.): the origin of this most baffling problem in
neurosurgery[ J|. Neurosurg Focus, 2016, 41:E6.

Prieto R, Rosdolsky M, Hofecker V, Barrios L, Pascual JM.
Craniopharyngioma treatment: an updated summary of important
clinicopathological concepts[J]. Expert Rev Endocrinol Metab,
2020, 15:261-282.

Yu SP, Ming HL, Ren BC, Lin Y, Zhang C, Li T, Yang XJ.
Summary of each WHO Classification of Tumors of the Central
Nervous System prior to the fifth edition[J]. Zhongguo Xian Dai
Shen Jing Ji Bing Za Zhi, 2021, 21:725-745.[ F&F, i M,
FEME B, MR, SRR, 2E%, Mo s iR AR AU A 2 R
BEIIR 0> S5 — WA DU B T RRAR 2 (T ], b [ B 2R
FAR, 2021, 21:725-745.]

Miiller HL, Merchant TE, Warmuth-Metz M, Martinez - Barbera
JP, Puget S. Craniopharyngioma [J]. Nat Rev Dis
2019, 5:75.

Henderson F Jr, Schwartz TH. Update on management of
craniopharyngiomas[ J]. J Neurooncol, 2022, 156:97-108.
Gaston - Massuet C, Andoniadou CL, Signore M, Jayakody SA,
Charolidi N, Kyeyune R, Vernay B, Jacques TS, Taketo MM, Le
Tissier P, Dattani MT, Martinez-Barbera JP. Increased Wingless

Primers,

(Wnt) signaling in pituitary progenitor/stem cells gives rise to
pituitary tumors in mice and humans [J]. Proc Natl Acad Sci
USA, 2011, 108:11482-11487.

Brastianos PK, Taylor- Weiner A, Manley PE, Jones RT, Dias-
Santagata D, Thorner AR, Lawrence MS, Rodriguez FJ,
Bernardo LA, Schubert L, Sunkavalli A, Shillingford N,
Calicchio ML, Lidov HG, Taha H, Martinez-Lage M, Santi M,
Storm PB, Lee JY, Palmer JN, Adappa ND, Scott RM, Dunn IF,
Laws ER Jr, Stewart C, Ligon KL, Hoang MP, Van Hummelen
P, Hahn WC, Louis DN, Resnick AC, Kieran MW, Getz G,
Santagata S. Exome sequencing identifies BRAF mutations in
papillary craniopharyngiomas[J]. Nat Genet, 2014, 46:161-165.
Goschzik T, Gessi M, Dreschmann V, Gebhardt U, Wang L,
Yamaguchi S, Wheeler DA, Lauriola L, Lau CC, Miiller HL,
Pietsch T. Genomic alterations of adamantinomatous and
papillary craniopharyngioma [J].
2017, 76:126-134.

Yoshimoto K, Hatae R, Suzuki SO, Hata N, Kuga D, Akagi Y,
Amemiya T, Sangatsuda Y, Mukae N, Mizoguchi M, Iwaki T,

Iihara K. High - resolution melting and immunohistochemical

J Neuropathol Exp Neurol,

analysis efficiently detects mutually exclusive genetic alterations
of adamantinomatous and papillary craniopharyngiomas [J].
Neuropathology, 2018, 38:3-10.

Juca CEB, Colli LM, Martins CS, Campanini ML, Paixdo B,
Juca RV, Saggioro FP, de Oliveira RS, Moreira AC, Machado
HR, Neder L, Antonini SR, de Castro M.

canonical Wnt pathway activation on the pathogenesis and

Impact of the

[12]

[20]

[21]

[22]

prognosis of adamantinomatous craniopharyngiomas [J]. Horm
Metab Res, 2018, 50:575-581.

Apps JR, Stache C, Gonzalez-Meljem JM, Gutteridge A, Chalker
J, Jacques TS, Forshew T, Hélsken A, Martinez - Barbera JP.
CTNNBI1
craniopharyngioma [ J]. Neuropathol Appl Neurobiol, 2020, 46:
510-514.

Wang X, Zhao C, Lin J, Liu H, Zeng Q, Chen H, Wang Y, Xu
D, Chen W, Xu M, Zhang E, Lin D, Lin Z. Multi-omics analysis

of adamantinomatous

mutations  are clonal in  adamantinomatous

craniopharyngiomas reveals distinct
molecular subgroups with prognostic and treatment response
significance[]] Chin Med J (Engl), 2023.[Epub ahead of print}
Borrill R, Kamaly - Asl 1D,
Gnanalingham K, Kilday JP. Papillary craniopharyngioma in a 4-
year-old girl with BRAF V600E mutation: a case report and
review of the literature[ J]. Childs Nerv Syst, 2019, 35:169-173.
Passos J, Quidet M, Brahimi A, Flament C, Gibier JB, Caron S,
Maurage CA, Buisine MP, Perbet R. Familial adenomatous

both
Acta

Cheesman E, Stivaros S,

polyposis associated craniopharyngioma secondary to
germline and somatic mutations in the APC gene [7].
Neuropathol, 2020, 140:967-969.

Schlaffer SM, Buchfelder M, Stoehr R, Buslei R, Hélsken A.
Rathke's cleft cyst as papillary
craniopharyngiomal J]. Front Genet, 2018, 9:49.

Takagi K, Kikuchi K, Hiwatashi A, Togao O, Sangatsuda Y,
Kuga D, Mizoguchi M, Yamamoto H, Iwaki T, Ishigami K.

Papillary craniopharyngioma coexisting with an

origin of a pediatric

intratumoral
abscess in a pediatric patient: a case report and review of the
literature[ J |. Acta Radiol Open, 2021, 10:20584601211030661.
Zhao C, Zhou Z, Zhang Y, Qi X, Wang X, Lin D, Liu H, Wang
Y, Weng C, Chen J, Hu W, Liao L, Lin Z. Diagnosis and
management of pediatric papillary craniopharyngiomas [J].
World Neurosurg, 2022, 165:¢148-158.

Yang XJ, Chen H, Li JB, Sun CY, Yin HF. Integrated and
layered diagnoses in the 2021 WHO Classification of Tumors of
the Central Nervous System (fifth edition)[J]. Zhongguo Xian
Dai Shen Jing Ji Bing Za Zhi, 2021, 21:764-768.[ # 2% %4, Bk
T, A, VRS, RUEDT . 2021 AR A S T A 4 4L b i 42
RGBT B A By IR Wi [0 ], wh E S ph
ZPRTA K, 2021, 21:764-768. ]

Mortini P, Gagliardi F, Boari N, Losa M. Surgical strategies and
modern  therapeutic  options in the  treatment  of
craniopharyngiomas[J]. Crit Rev Oncol Hematol, 2013, 88:514-
529.

Qi S. Understanding treatment options in craniopharyngioma
better[ J]. Nat Rev Dis Primers, 2020, 6:28.

Puget S, Garnett M, Wray A, Grill J, Habrand JL, Bodaert N,
Zerah M, Bezerra M, Renier D, Pierre-Kahn A, Sainte-Rose C.
Pediatric  craniopharyngiomas: classification and treatment
according to the degree of hypothalamic involvement [J]. J
Neurosurg, 2007, 106(1 Suppl):3-12.

Hori T. What is the role of radiosurgery in the management of
sellar tumors[J]? Acta Neurochir Suppl, 2013, 116:45-48.

Prieto R, Pascual JM, Rosdolsky

Carrasco R, Strauss S, Barrios L. Craniopharyngioma adherence:

M, Castro - Dufourny I,

a comprehensive topographical categorization and outcome -

related risk stratification model based on the methodical
examination of 500 tumors[J]. Neurosurg Focus, 2016, 41:E13.
Komotar RJ, Roguski M, Bruce JN. Surgical management of
craniopharyngiomas[ J]. J Neurooncol, 2009, 92:283-296.

Samii M,  Tatagiba M.
craniopharyngiomas: a review [J].

1997, 37:141-149.

Surgical ~ management  of
Neurol Med Chir (Tokyo),



[36]

[38]

922

o FE AR 2 B 2 7 2023 4F 10 45 23 45 100

Chin J Contemp Neurol Neurosurg, October 2023, Vol. 23, No. 10

Gonzalez LF, Crawford NR, Horgan MA, Deshmukh P,
Zabramski JM, Spetzler RF. Working area and angle of attack
in three cranial base approaches: pterional, orbitozygomatic, and
maxillary extension of the approach [11.
Neurosurgery, 2002, 50:550-555.

Morisako H, Goto T, Goto H, Bohoun CA, Tamrakar S, Ohata

K. Aggressive surgery based on an anatomical subclassification

orbitozygomatic

of craniopharyngiomas[J]. Neurosurg Focus, 2016, 41:E10.

Tang B, Xie SH, Xiao LM, Huang GL, Wang ZG, Yang L, Yang
XY, Xu S, Chen YY, Ji YQ, Zeng EM, Hong T. A novel
endoscopic classification for craniopharyngioma based on its
origin[ﬂ. Sci Rep, 2018, 8:10215.

Lei C, Chuzhong L, Chunhui L, Peng Z, Jiwei B, Xinsheng W,
Yazhuo Z, Songbai G. Approach selection and outcomes of
craniopharyngioma resection: a single - institute study [J].
Neurosurg Rev, 2021, 44:1737-1746.

Fan J, Liu Y, Pan J, Peng Y, Peng J, Bao Y, Nie J, Wang C,
Qiu B, Qi S. Endoscopic endonasal versus transcranial surgery
for primary resection of craniopharyngiomas based on a new
QST classification system: a comparative series of 315 patients
[J]. J Neurosurg, 2021.[ Epub ahead of print ]

Qi S, Lu Y, Pan J, Zhang X, Long H, Fan J. Anatomic relations
of the arachnoidea around the pituitary stalk: relevance for
surgical removal of craniopharyngiomas [J]. Acta Neurochir
(Wien), 2011, 153:785-796.

Marx S, Tsavdaridou 1, Paul S, Steveling A, Schirmer C,
Eordogh M, Nowak S, Matthes M, El Refaee E, Fleck SK,
Baldauf J, Lerch MM, Stahl A, Hosemann W, Schroeder HWS.
Quality of life

craniopharyngioma

and olfactory function after suprasellar

surgery: a single - center experience
comparing transcranial and endoscopic endonasal approaches
[Jl. Neurosurg Rev, 2021, 44:1569-1582.

Cao L, Wu W, Kang J, Cai K, Li C, Liu C, Zhu H, Gen S,
Zhang Y, Gui S. Feasibility of endoscopic endonasal resection
of intrinsic third ventricular craniopharyngioma in adults [J].
Neurosurg Rev, 2022, 45:1-13.

Tang B, Xie S, Huang G, Wang Z, Yang L, Yang X, Xu S, Zeng
E, Hong
transinfundibular craniopharyngioma [J].
[Epub ahead of print}

Hu W, Qiu B, Mei F, Mao J, Zhou L, Liu F, Fan J, Liu Y, Wen

G, Qi S, Bao Y, Pan J. Clinical impact of craniopharyngioma

T. Clinical features and technique of

2019.

operative

J Neurosurg,

classification based on location multicenter
retrospective study[]] Ann Transl Med, 2021, 9:1164.

Jeswani S, Nuiio M, Wu A, Bonert V, Carmichael JD, Black
KL, Chu R, King W, Mamelak AN. Comparative analysis of

outcomes

origin:  a

following craniotomy and expanded endoscopic
endonasal transsphenoidal resection of craniopharyngioma and
related tumors: a single-institution study[J]. J Neurosurg, 2016,
124:627-638.

Prieto R, Pascual JM, Castro-Dufourny I, Carrasco R, Barrios L.
Craniopharyngioma: surgical outcome as related to the degree of
hypothalamic involvement[ J]. World Neurosurg, 2017, 104:1006-
1010.

Almeida JP, Workewych A, Takami H, Velasquez C, Oswari S,
Asha M, Bernardo A, Gentili F. Surgical anatomy applied to the
resection of craniopharyngiomas: anatomic compartments and
surgical classifications [J]. World Neurosurg, 2020, 142:611 -
625.

Omay SB, Chen YN, Almeida JP, Ruiz-Trevifio AS, Boockvar
JA, Stieg PE, Greenfield JP, Souweidane MM, Kacker A,
Pisapia DJ, Anand VK, Schwartz TH. Do craniopharyngioma

molecular signatures correlate with clinical characteristics[J]? J

[41]

[42]

[49]

Neurosurg, 2018, 128:1473-1478.

Hara T, Akutsu H, Takano S, Kino H, Ishikawa E, Tanaka S,
Miyamoto H, Sakamoto N, Hattori K, Sakata - Yanagimoto M,
Chiba S, Hiyama T, Masumoto T, Matsumura A. Clinical and
biological significance of adamantinomatous craniopharyngioma
with CTNNB1 mutation[J]. J Neurosurg, 2018, 131:217-226.
Apps JR, Carreno G, Gonzalez-Meljem JM, Haston S, Guiho R,
Cooper JE, Manshaei S, Jani N, Hélsken A, Pettorini B, Beynon
RJ, Simpson DM, Fraser HC, Hong Y, Hallang S, Stone TJ,
Virasami A, Donson AM, Jones D, Aquilina K, Spoudeas H,
Joshi AR, Grundy R, Storer LCD, Korbonits M, Hilton DA,
Tossell K, Thavaraj S, Ungless MA, Gil J, Buslei R, Hankinson
T, Hargrave D, Goding C, Andoniadou CL, Brogan P, Jacques
TS, Williams HJ, Martinez - Barbera JP. Tumour compartment
transcriptomics demonstrates the activation of inflammatory and
odontogenic  programmes  in  human  adamantinomatous
craniopharyngioma and identifies the MAPK/ERK pathway as a
novel therapeutic target[ﬂ. Acta Neuropathol, 2018, 135:757-
777.

Coy S, Rashid R, Lin JR, Du Z, Donson AM, Hankinson TC,
Foreman NK, Manley PE, Kieran MW, Reardon DA, Sorger PK,
Santagata S. Multiplexed immunofluorescence reveals potential
PD-1/PD-L1 pathway vulnerabilities in craniopharyngiomal[J].
Neuro Oncol, 2018, 20:1101-1112.

Yuan F, Cai X, Zhu J, Yuan L, Wang Y, Tang C, Cong Z, Ma
C. A novel immune classification for predicting immunotherapy
patients with
craniopharyngiomal J]. Front Neurol, 2021, 12:704130.

Goldman 8, Pollack IF, Jakacki RI, Billups CA, Poussaint TY,
Adesina AM, Panigrahy A, Parsons DW, Broniscer A, Robinson
GW, Robison NJ, Partap S, Kilburn LB, Onar - Thomas A,
Dunkel 1J, Fouladi M. Phase Il study of peginterferon alpha-2b

for patients with unresectable or recurrent craniopharyngiomas:

responsiveness in adamantinomatous

a Pediatric Brain Tumor Consortium reporl[ﬂ. Neuro Oncol,
2020, 22:1696-1704.

Kilday JP, Caldarelli M, Massimi L, Chen RH, Lee YY, Liang
ML, Parkes J, Naiker T, van Veelen ML, Michiels E, Mallucci
C, Pettorini B, Meijer L, Dorfer C, Czech T, Diezi M, Schouten-
van Meeteren AYN, Holm S, Gustavsson B, Benesch M, Miiller
HL, Hoffmann A, Rutkowski S, Flitsch J, Escherich G, Grotzer
M, Spoudeas HA, Azquikina K, Capra M, Jiménez- Guerra R,
MacDonald P, Johnston DL, Dvir R, Constantini S, Kuo MF,
Yang SH, Bartels U.
craniopharyngioma  patients: an
assessment on behalf of SIOPE and ISPN []].
2017, 19:1398-1407.

Bartels U,

Intracystic interferon - alpha in pediatric
international  multicenter

Neuro Oncol,

E, Drake J.
therapies for cystic craniopharyngioma in childhood [J]. Front
Endocrinol (Lausanne), 2012, 3:39.

Prince E, Whelan R, Donson A, Staulcup S, Hengartner A,
Vijmasi T, Agwu C, Lillehei KO, Foreman NK, Johnston JM,
L, Anderson RCE, Souweidane MM, Naftel RP,
Limbrick DD, Grant G, Niazi TN, Dudley R, Kilburn L, Jackson
EM, Jallo GI, Ginn K, Smith A, Chern JJ, Lee A, Drapeau A,
Krieger MD, Handler MH, Hankinson TC; Advancing Treatment

Laperriere N, Bouffet Intracystic

Massimi

for Pediatric Craniopharyngioma Consortium. Transcriptional
adult

craniopharyngioma

analyses  of and  pediatric  adamantinomatous

reveals  similar  expression  signatures

regarding potential therapeutic targets [J]. Acta Neuropathol
Commun, 2020, 8:68.

Petralia F, Tignor N, Reva B, Koptyra M, Chowdhury S,
Rykunov D, Krek A, Ma W, Zhu Y, Ji J, Calinawan A,

Whiteaker JR, Colaprico A, Stathias V, Omelchenko T, Song X,



o AR 2 B 2 7 2023 4F 10 45 23 55 109

Chin J Contemp Neurol Neurosurg, October 2023, Vol. 23, No. 10 . 923

Raman P, Guo Y, Brown MA, Ivey RG, Szpyt J, Guha Thakurta
S, Gritsenko MA, Weitz KK, Lopez G, Kalayci S, Giimiis ZH,
Yoo S, da Veiga Leprevost F, Chang HY, Krug K, Katsnelson
L, Wang Y, Kennedy JJ, Voytovich UJ, Zhao L, Gaonkar KS,
Ennis BM, Zhang B, Baubet V, Tauhid L, Lilly JV, Mason JL,
Farrow B, Young N, Leary S, Moon J, Petyuk VA, Nazarian J,
Adappa ND, Palmer JN, Lober RM, Rivero-Hinojosa S, Wang
LB, Wang JM, Broberg M, Chu RK, Moore RJ, Monroe ME,
Zhao R, Smith RD, Zhu J, Robles AI, Mesri M, Boja E, Hiltke
T, Rodriguez H, Zhang B, Schadt EE, Mani DR, Ding L,
lavarone A, Wiznerowicz M, Schiirer S, Chen XS, Heath AP,
Rokita JL, Nesvizhskii AI, Fenyé D, Rodland KD, Liu T, Gygi
SP, Paulovich AG, Resnick AC, Storm PB, Rood BR, Wang P;
Children’s Brain Tumor Network, Clinical Proteomic Tumor
Analysis Consortium. Integrated proteogenomic characterization
across major histological types of pediatric brain cancer [J].
Cell, 2020, 183:1962-1985.e31.

[50] Patel K, Allen J, Zagzag D, Wisoff J, Radmanesh A, Gindin T,
Nicolaides T. Radiologic response to MEK inhibition in a
patient with a WNT - activated craniopharyngioma [J]. Pediatr

Blood Cancer, 2021, 68:628753.

[51] Fasano M, Della Corte CM, Caterino M, Pirozzi M, Rauso R,
Troiani T, Martini G, Napolitano S, Morgillo F, Ciardiello F.
Dramatic therapeutic response to dabrafenib plus trametinib in
BRAF V600E mutated papillary craniopharyngiomas: a case
report and literature review[J]. Front Med (Lausanne), 2022, 8:
652005.

[52] Brastianos PK, Twohy E, Geyer S, Gerstner ER, Kaufmann TJ,
Tabrizi S, Kabat B, Thierauf J, Ruff MW, Bota DA, Reardon
DA, Cohen AL, De La Fuente MI, Lesser GJ, Campian ],
Agarwalla PK, Kumthekar P, Mann B, Vora S, Knopp M, lafrate
AJ, Curry WT Jr, Cahill DP, Shih HA, Brown PD, Santagata S,
Barker FG 2nd, Galanis E. BRAF - MEK inhibition in newly
diagnosed papillary craniopharyngiomas [J]. N Engl ] Med,
2023, 389:118-126.

[53] Blakeley JO. Shannon K. Precision oncology for papillary
craniopharyngiomalJ]. N Engl J Med, 2023, 389:179-181.

(i 1181 :2023-04-28)
(AR r)

Hr 3 32 3 BR % 1A 3R (A1)

AL AM I extracellular vesicles(EVs)
240 M AN S AT
extracellular signal-regulated kinase( ERK)
T B -TER-B F AR hypothalamic-pituitary-adrenal (HPA )
A4 )5 fibrinogen(FIB)
LR A KT fibroblast growth factor(FGF)
ZLRARAIMIE  outer mitochondrial membrane(OMM )
R R A 1
adenosine monophosphate-activated protein kinase(AMPK)

Ras #1 G GTP A B & 17
Ras-related GTP binding protein 7(Rah7)

ATGS A H.AE 3 7 ATG8-interacting motifs( AIM)

LC3 M EAEH X, LC3 interacting region(LIR)

90 WA IR I 4. Symptom Checklist 90(SCL-90)
/NFPERNA  small interfering RNA (siRNA)
INEURIGEF 4 RE 40 mouse embryonic fibroblast(MEF)
o e S S R T 3

signal transducer and activator of transcription 3(STAT3)

e FE V5 -9 00 %% HCD ] 5

selective serotonin reuptake inhibitor(SSRI)
1A 5 77 ] thrombelastography(TEG)
ZF R J5T 40 6 R TR 0 A U

adamantinomatous craniopharyngioma(ACP)

UNC-51 #Ei 1 UNC-51-like kinase 1(ULK1)

< I~ L -

Toll KE3Z K 4  Toll-like receptor 4(TLR4)

W25 AR IR 2R free tri-iodothyronine(FT,)

PTEN /558 1 PTEN induced putative kinase 1(PINKI1)
ZHiEKHEAL  motor-evoked potential(MEP)

g Z ¥  lipopolysaccharide(LPS)

LR 25 15E O 5 T 255 i

vegetative state/unresponsive awakening syndrome
(VS/UWS)

MR RSE R F-a tumor necrosis factor-a( TNF-a)
B g RAE I 732 4K tumor necrosis factor receptor( TNFR)
Jif 988 SR B IR 32 (AR 6 17

tumor necrosis factor receptor-associated factor(TRAF)
i 98 HH S e 400 i
HEIAEM PG5 intensive care unit(ICU)
AL T B I AL O 1

transforming growth factor-B activated kinase 1(TAK1)
E B e 1 Ml
HEEAC 16 FEER 1 1

autophagy related protein 16 like protein 1(ATG16L1)
HWEACE [ 13 autophagy-related protein 13(ATG13)
HEHELBER 6 histone deacetylase 6( HDAC6)
e K BSRAG % mum likelihod estimation( MLE)
AETEREAS  factitious disorder(FD)

tumour-associated macrophages(TAMs)

autoimmune encephalitis( AE)



