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Abstract

Objective: To summarize the different treatment methods of children’s craniopharyngioma and
their efficacy through literature review, seek the best treatment options at present, and explore
the research directions of craniopharyngioma treatment methods for children in the future. Me-
thods: Read the representative craniopharyngioma literature at home and abroad in the past 5
years, summarize the craniopharyngioma classification and its applicability to children and the
guiding significance of surgical approach; classify and sort out the current treatment methods and
curative effects of craniopharyngioma in children, and analyze the best treatment options and
possible future research directions. Results: Surgical treatment is still the mainstream treatment
method for craniopharyngioma in children. The craniopharyngioma’s classification can help guide
surgical evaluation; microsurgical trauma, long postoperative recovery period, high incidence of
treaty-related hypothalamus and pituitary dysfunction, affect the quality of life, growth and de-
velopment of children. In recent years, endoscopic endonasal surgery, with the advantages of di-
rect-view operation, clear surgical field, and low hypothalamus interference, has been highly res-
pected, especially suitable for midline central tumors; IMRT and gamma knife can effectively con-
trol the recurrent craniopharyngioma tumor cells growth and prolong the duration of surgical in-
tervention. However, the adhesion of radioactive tissue increases the difficulty of gross total re-
section, and radioactive damage will occur. Proton therapy can avoid/reduce the radioactive side
effects, but it is currently in the research stage. Radioisotope interstitial radiotherapy is an ideal
treatment option for cystic craniopharyngioma, but the rate of tumor control is limited, mean-
while with a high rate of recurrence and serious complications caused by leakage. The side effect
of toxicity of interferon is small, but the effectiveness and safety need to be further studied due to
the limited data. Genetic research is gradually deepening, which promotes us to understand the
molecular pathogenesis of craniopharyngioma and provides a solid theoretical support for mole-
cular targeted therapy. And case reports have confirmed the effectiveness of targeted drugs. Con-
clusions and Outlook: Surgery based on the guidance of craniopharyngioma classification is still
the main treatment method for children’s craniopharyngioma. And radiation can effectively help
control residual lesions and recurrence tumors after surgery. Potential safety and efficacy of cystic
craniopharyngioma interstitial radiotherapy and drug therapy need further prospective research.
Proton therapy for children craniopharyngioma has promising prospects. Targeted drug therapy
has shown initial efficacy, and in-depth study of molecular mechanisms will provide new treat-
ment options for children craniopharyngioma.
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SIS B B AT 7 SRAARSRIGST AT RERT LRI T P . G558 AR ARIGTT oA I B LE SR
BERKEITIE, BRERE>RRIEIRSTRMN: BHMTFRAMHER. REKEAMK. HITHE
KT BRI R EATIGRERRAERR, BRHEIETERE. AKEE; IELANRETREZER, &
TEWREE. REER . TEETRAD, PRPRXEINER: RmERBUT. ¥ 7] aeH BudzH R
R R TR ERMEAREK, ERKRFPRAANNRR, EBGHEASREEMTEVIRERE, R
FEAETBGHESR DT, BT T AEAE /IR NSRS, B E AT TR IUR B BUR R R R R O
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BRSLHIERA, T T X E B AR AL TP RIAGR, i TR TR RSB, E
WIECIECRAGMIA R, Sk ERE: FWERES ST TP ARV B LE MR EE
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FESEMEREE, WHO | 44[1] [2]. ABEERIGHRN 05~2/1 15, JLEMTE A4 L 30%~500%, i JLE A b
JE 1) 1%~10%, £ H7E 5~14 %/ [1] [3]. CP A7 BIRTE, WMEAL X RE 4, 582 VIR (gross total resection, GTR)
BRI A A SMRHE AR TR ERBRGER, B GTR Al K. AR EZR S . &8N AR T M2
MFARMERIE, BAMO. M RER SR, NEM TR GTR IRELERI[2] [4]. AT, XT4HZ
FEBEARE GTR. EARABEM 2 FIRFARRIEIL, BT MRS IS0 EE, B KFARA AR
PR o R R B RS, A RN D RS A AR A, BRI T AR TR AR, AP 4% 52 7 [5] -
Bt CP [N BTN IRYT « 2907 BT A Frilds, (HRR T HALHIA B T7 80 B SR AN E
W T gk — D ATIE R T . [FIR, CP A FHLHINRNBEAL, B A JLE CPIRYT i KB A 5.

2. SpBIFER

JLE CP HISMEHAIT A XSS, JRMLEIRIE, RAMARA. TR, T b SN 3 bk R 4055 H 2
Gy, PRI A R B PR TR ON R B 5 L S8 B B Ry D RE R OR3P

2.1 MEEESE

BT R R IR AR AL A MRS, B RATER CP 2y =RU( 1), B QST 73 A[6]. Q . i T-42i% T~
sk, R L I R, 2T AL S AL RIE TR LA S A B
P53 AN IR X BRI P o ek P JE 5 5 4 U S B AR R s T Y IR TR A A BN B, S TRHT
TRGIE, bR B = R 17 B = 0 JER PN BRI A A, IR S IR R M B A, O
N P BERE S TR T, S = R R IR K liliequest R 14 18] i K R -5 BAITA] T AT o

N0 o
BvE: ATEEESE: O WEMENE a0, @ WMEMERE 46, @ Ik
WSS - SR LB H, @ SR TFE ., 28 Q MR T Bk
2R) ST (i I - Wk IR Y 400 e T (e 28) T RY (S50 IRSB Z0 (R 28) R I -
1. WZEEMIE; 2. 4bZUERIIE (SR Lk =B, gRek. Wk, 34k UK il
k. WfE); B-D: ARG WM, Eagk: 5, BEsa AMNE)

Figure 1. Schematic diagram of pituitary stem segmentation and QST typing
of craniopharyngioma based on membrane concept
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Morisako ##e [ eg I ER AL LI B AR KA CP 23 WU RL[7], JE T3 BNk F RN (] 2), It
ZERAAT R 1)

A C E G

?3?3
+ 442

BiE: A-B: BEANR, GEIETEARABL, WILEIRY R C-D: PRI, BIFETE
PRARHTERIE ) EAEAC, WA X R ATESEBII R RS B E-F: MSUER, AT IR
PR BRI R R A A, M R HSSGEBIK A B IR G-H: ZWER, BET =M=
JREE, WA, L0, ASCmshik, S MR AR

Figure 2. Anatomy pattern of craniopharyngioma

2. NREREREF RS E(7]

Kassam HHA NI TRE SN =M= ERRE CP 2R, MW FAH HENE T2 L,
HX TP RELNBTARME, WA R LY KRR SRR ERARTE L8], Bk CP 7
NVURE 3): 1 AL bR R 1A YRSk ANAIE A R OB AR AAR); R AR, SE
i R A S AR S 75, 0 A A () = = 2R A bR AR ARG s IV S B = (2 S AN RE
HA MR BEBREIR).

Eﬁ A, D: |§A%4ﬂm? B R MR; B, E: 1 BUGOIR i [ 3
#MR; C, F: I BISORA RS & B L85 MR, FRERIR: 2 WJE SCHR[8]

Figure 3. Schematic of CP classification based on the relationship between the
degree of CP expansion to the saddle and the funnel and image comparison
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25 L CP 432, — ARSI CP FIENIAI; B — T HaE B RN T B AT 224 PR .
2.2. BIESMYFAR

IARCHH 2 AR BOR BEA RO B AR T VP4l 5 TR @ ALIE . TG o -2 44 b S B A= 0 ) 2L
BRI GTR A Z AN KT E R I8, IR AL 3 NG, ARETCAELE A 53 S AR g
5%, 1ERMR A V1R G 7 VIR 5 i BhB0T Mg — = .

ARG 1182 5 CP RR AT 45 Fdk 47 43 BT (3% 1), GTR1059 #11/89.6%, i 43 VI (subtotal resection,
STR)123 1/10.4%, 2 4FEA4= 47243 7y 98.7%7H1 85.0% (P < 0.05), 6 fEAE A7 %43 SN 94.6%41 54.8% (P <
0.05), STR &Kk #:(69/69, 100%), &K J& FRF AR RIEFFET KRG I mo]. 45it: FARYIE
PR 5 AR AR AP AN, BRVIIREFEIHITHRERVIRR, BAaREFAR, BREFARRE; REik
B KL HERZ S B ST - Morisako WA 9 CP il 43 BY B N F AR il @ AMA AN B, DLSCII MR 1) 12 28
M, X 72 BT 0 M (G 1), GTRA43 #1/59.7%, STR29 #1/48.3%, AJ5¥&KAEAFFEE T BK-
MR RERERT, H GTR o A I AL T STR & [7]. 5 T QST 70 B4 S AR FIVEAL S FAR N B iL %,
BERAEXT 107 BIH1A B BEAT 3T, 45 BN (R 1): ASE QST BT H N/ ibd8hs . T AR N LK T
JEZ IR G2 X, BRI CP I GTR, i 1 JIE 14 25 4 (gk DX ) P 56 4 e ) 5 B R 6 - 30
RIGE AR TR ZMERAKRER, FRFARERNAMEE]. Mohammed H#% /% | 60 )L #
CP L T4 [1], SitsE R E R B3R GTR 5 STR GBI AHE R, R &R b IF KR R A R 5
AR—3, AHLRSFIRIT RE PR B I VIRR BT 8O R BRI R AR, BGEm ARV i, IRFFR T B B 45 1
DiRe IRy

2.3. HELZEFAR

I, HEERENNGEARERAH, AEEETREIM AR, AN CP NAHEEETAR
(endoscopic endonasal surgery, EES)) i RiE, #z p B SRAEEL R n1 ¥ AR K CP, K& BN
(expanded endonasal approach, EEA) G #iE, HME4VIZE, H 20%~75%F % 56%~94%, H EES K
J& T - BEARDYRE G R AR R RS, AREM 15 IE 75%~100% [10].

KA 128 K EES ()5 K CP 882 R A7 [l B 40 A (52 1), ARHe b dgd 70 24 e TR AT gt T i
- AR RERI IR BT AR NS, Hodr 73 (9K I EEA (50 7 19 1), XT84 A 78 EEA W] 215 Jifsg 44 .
ARG T - EAADIREIRT 8 #1/11.0%, HIEART IR, 5 4 GURENERR. 458: EES XIF
T80, RIGKABMTZERL WD RERRG R RS, (5 EEA H0NH R SRR XS [11]. Peter K
TFiZH S EES A#EfT g xt i, GTR (EES85.7%, JT/il 53.3%), MU A& AFECX BASIBEFEI oR: ARG
IR ARER . R EMSkII . NIt 7 EES A 54 A B %R, EES AU B TIFMA4].
MR 18 4l () LEE) KA EEA I8 R S5 HE N 70 W DI REEAT VTAL , 45 R BIR AR FTAELE AN E N 43
Dinelens, AJEUSRIE, BB g N W D ReRERS K AR FAIK[12]. JEREXT 6 4] )L CP K H EEA, SEIR
100% GTR, HatH EEA 75 E4 0 I FARELT S A i) (1) % > #th 26 [13]

EES RA W NILH 2] [4] [11]: © BifgiEm, MEE, JosbM, BTk - wARRERE AR, B
TME2Y): @ WEMESHERDN, RGWINRERG. ~ RIS 5K BRI @ HNEM
i g6 S itk S0 E L AL, {5 T A Y TR SR

3. WEHATT
JLE CP A REMERA ., REEMHE, Hik GTR 2 0EN, (HIFIEHRELI 100%GTR, AAREH
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KH ik 20%-~50% [14], FUR I (radiotherapy, RT)ZEAR R BT A S S T T Hh b 2 €6
3.1. PSRBT

W3R IE JE 70T (Intensity-modulated radiation therapy, IMRT ) ik %o it S 57 A 4 — R ) 3 F EA T 4y
A B R RO X ) S R A ARG Y, AR B T AR [ (Y S AR . Brad 24 9] JLE CP 4 N FAREEE
T AR AT 4, 45 RITR (R 2): 5 A 10 F R AL E 5 H0A 96.0% + 4.2%F1 83.8% + 8.9%, JLitt
J&HEAF 253 710N 65.8% + 9.8% 11 60.7% + 10.3%, UESE T IMRT 697 (1A &t , (Ha A AF Mt A Af
R AT ZE R3], HRTHEIED, i 2R, HILE CP BMfEL, R AR e S i
ITHSIAMAHRA R, Hk IMRITE CP (N FRIER D

3.2. fm¥7]

0¥ 735 BRTBOT AR LS B e, & A T A S MR R (B < 3 em), ARJGFREBIE KM CP
Jt A& . 1995 4 Prasad fR1E 1N JILE CP iGYT H BUA Rt M2 4 11 [15], J5 A5 2B Wi H#E . Marco
S3 AT 50 G452 B0y AN 2 43 BVE T G A B T R 14], S5 R BIR(E 2): X T IR A AL (A&
FAE ) /INT 2~3 mm (KBRS AR (<10 Gy)Z /0 EIETT s ST MhRe 4 B8 o s s v A
ST UK, FTRELS SRR 2 B A R R L IR AR R S AR OGS AR AORE . IR AR Z 0y T
LG R LR . Lee ¥4 CP 42sitE, %k, FSMEsr4, X 1993~2012 iz T & bR RS R P4z
NS TII6TT B 137 BIA 5 5% B AN R 347 R d i) . IR RRE . AEAE T (FE 2), HE—DAEsnIy 7]
TBIT A B 22 A o (RISt TR A AR L5 e 42 1) S e M TG AR AEAE Dk, IR AR/ N IR 25 22 [16]

3.3. %P [EI R HT

2016 4 Shaheryar [\ T %P 47 1A] % .0 13 1)L CP FITRITRCR (3% 2). Xt Herb o {51l 8 7 44
SE BN P AR BT I B LT BEVI[17], 45 SRICF AMBUR 413 AT X bk, BRFE R B, BasR
St 2H 5 R 264X 28.6%. Shahzadi [FI VT4l %P e A P 7 X+ )LEEFEVE CP AT 28k, St 47 B8 LI AR %K
WM ER IR : BAENE 78.1%, FHAGKER 113.1+11 H, £ (T3%/5 45, 52%/10 4£), A7
[ITEHET . FLIHAE B A 2 IAREEAS ™ F R0, RS 32P JRA A 0T 1) e 4 M B AT R [18]. MERHE 207 »
2P [ BT AN — FRERAE K] CP VAT 7 8, (H BN A RN ERAR, e 0T AR A7 3R S 3
AR, HAMBMIRE P2 M5 RORE A ARG, AR ST FEPERL Sy, ST SE MR 2R %, 2016 4F Zhang
it 3P R N ROT 4 5152 [19], AR A RE .

3.4. RFIATT

CP X 2k, A BERFRIE ) LE PRE R B I BOERFIE X T80T BOAS FE$ B8 SR o AR 47807 G
CERS PR, (HJLEN B BAL TR K W B, U B B A YA 2 0 R R A TS AR N
S 3 N Dy RE R RS R AR A . 9% 35 440 B 5K Palmer BAELERIE FUMN 15 41 4E 0 S5 A RN D REAH DG E
B IR it — 2P 45 53R SCFF[20]. B ABURE YT (PRT, Proton beam radiation therapy) fe A 2
T RUBOT B PR DX (U didds . A ER), FIE A T H 0T, ATRLRAD A . T e AR R
AT ZENEE7 Pl e

Fitzek 558 PRT N T STR ARG E K CP. Ffif5, fE “ LA R (CP28 #1)PRT il &nh
R S I B R 7 e I AR DM i e, Margaret 1 58 LR (>6 2, <6 %) [ 697 J7 2 (craniospinal irradiation
CSI #4171 focal radiation FR 2H)4> APU4H[21], H FSIQ (Full Scale Intelligence Quotient)/MDI (Mental De-
velopment Index)#1 SIB-R (Scales of Independent Behavior-Revised) i 515 b5 73 5 VP 167 1T 5 AR Zh BEAN
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P E

TEMNAE IR PRT IR . 450 E/R: WY FSIQ/MDI R % 6.3 f1 0.9 (95%Cl); SIB-R {H4E4)
TR 5.3, FKEMK 0.15. 45ik: FRAIATT 7 NG N HI DR REAT A A S A AE B 2 ARG, CSIZH B
BT FR A, AR/ INBUR A D e Bl A AR bk s & N BE 775 YR IT BIAG B AR 1R3E SRR JTAR G,
SER SRR AR R K. FIREE, JLE CP [ PRT MJmAt gl B TR, L
WD BN R I R iE. Andrew [EHAXT PRT 5 IMRT Z A2 34T Hei, il “ gl 0.
TN F I SO A arHr[22], SRR H LR EZER(E 2). HATLE CP I PRT MLARK
RIS, AR 2 A A REAT 5 BT E VR T — PR SE

4. WAZWIETT

TPt (interferon, 1FN) SR 20 M fe (10 E L2540, 80 H0 I 4003 5 . 4 i 25 PR AR B 1 3 4
9% N A RAT K DU A . 2005 4F Cavalheiro B XHRIE T 9 ) LEFENE CP FISRH IFN Y87, ESEH
X T BEVE TS A Rtk [23]. 2010 4 Cavalheiro #E47 7 2 A0 (E2PE. R R FETHEMER 7T, 99N
60 I JLEFENE CP B3, MIRIR. 8. BN FIEIIAN TS IFN B R 2l rir . 4
REIR: RREGER 76%, HIREW N WEEE 13%, & LR N k% (33%), WALk KH 28%.
R I Z [24].2016 4F John-Paul X} 56 3y F 1) JLE CP #E4T 1 21 A-HL A i 7 [25], PFS25%/10
4, 0S91% + 6%/10 4, X IFN 5 JeF 0T 554 it T2 0 1)k e i) BRI ZE AT XTI b, 45 487 IFN
YEIT AT i R 2 K W AR A (P RE KRR = 0.8 £E[95% Cl: 0.3~1.3 £E] vs 0.4 ££[95% CI: 0.2~0.6
], P=0.022), %t CP HRZE. LA ENANERTERAIAFRELE, TAMBERNFEUET
. ZSCHR H AT 8 2 (56 1), XF)LEEME: CP A —wiair s, (HIRT IFN XK it
Iy RS R TR, AR — D, o dl A 8 A 20 IR 2 UEE o

5. BEEFHER

BT oy 7 R FERFRANE CP 43 Hyisth Bh4H iy A (adamantinomatous craniopharyngioma, aCP) Al IR 7, Sk
A (papillary craniopharyngioma, pCP), JL# DL aCP F[26]. BHiZIERAGMEARMHELE, HoREZ I CP &
FHHAT T EBEN, AT CP AIEEALHTFT IEE P MO I B, L m) 7y 7 AR 2 R R R AR A
W 5¢ 7 » 69%~100%(1) aCP W 4G L3 21 5 YLt ik CTNNBL & K RAR, SEARYN M % i K 5 p-catenin(hif
HH), AIAES CTNNBL £ b 3 fr4h &2l SR B i s i A OC . S B IR 4 i A B-catenin i B2 3R 0A
REVOE WNT G, Firai A5 (5 S Il g ios s, 330 p-catenin FEMESZEH, MR AE . HFAIE
P P 32 DR AR AE S PR 8 B 2R e e v, RIS LR CP 4 B A T IR 5 T e IE[27]

B of JHE DRI BEA B2 R AR 5 B ER I HE VR T ZEAN TR Z, 2016 4 Martinez £ %} SHH (Sonic Hedgehog)
{55 I8ER[28], M H4EZE BT 73 acie, [RIHHEEAT 15T 0 i S BRSNS 5 18 2% 1A V) B JE I R 1iT 4
SEH, MICEE R . H A HOEIE SR 2 (YESEARE L AR AR ) A5 BRAFYOOR [y pCP A 4[29], 1H
ML A B B o gfid B-catenin [ CTNNBL 8745 & JL# aCP i 5T (134 a5, 1 T /20 B % 5 TR 5,
JH IR AR ) 7 TS AN, GBS JLE aCP AT IR SREREE R . {H aCP £EH . B /KPR E
WUESE, N THEE AT IR A J1HcHE, Leslie A1 Sandro 1438 7 M CTNNB1 K525 %] R 7 SHH
A EGFR 15 518X [30], BB 120 THERRIT I A AME AR S, TR B AT RS2 3wt SEAMY eIz RT CP
MIERfE, W) LE CP IRYT IR HLEN 1. BAERIE T IE#E.

6. LiLE5RE
JLE CP M AMRIEE A TG 0 T BhAR, UA HIR T 77 Sk ATHE MG PRBE LA BE 5T, H AT
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TARHERRTT T ik TG RBEEEE ) CP 70 R RESRTIXS TR KA RN, WRBIAR T 2 1P Al e N
wFE. HAT, EMIIRER T S AN e B ITATIR T, SEL GTR N KA AN L X 55, BRIl
ARAEL, EES/IEEA BA “EHM F#EAE. THRAERKALZ . /0. TR PR S0,
RO IX CP Oy EEIESE, MAAIS) . 2RI, HTIFARERNERE, STR MBIEUT R4 Hie
Iz . Bt Btk JLE CP fETBUT WU A BERE , fEAETBUT #0507, PRT MR B AR AU BOR, 55 IMRT,
M35 7] FILALER B R N TSOT A LERL, R AR, $EX AR, REA ROEE R M T 2R, N
JLEL CP fETR T AUA 1. (H PRT WIAIR, ik &st, HATAREIEA IR, Heatb g &k
BBVl BAGYNETT B FARBI/N . FFRAED . W RSB G TR RO SRS, BAR b
KRR U5, BT A RS AN E 1, SCIRIRIE 45 R = AT, Hor RO 2 &k i A7 57
W, BAHLEILE CP T HIMALA Tt T REMERTHEVEIR R BEHLA BRI S pCP L HIETT A
MIECAHRIE, B0 THHIAY, KKREEE CP 70 THlHHE— LB, 5 u)LE CP ity TR B &=,
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&E 3k

[1] Fouda, M.A,, Scott, R.M., Marcus, K.J., et al. (2019) Sixty Years Single Institutional Experience with Pediatric Crani-
opharyngioma: Between the Past and the Future. Child’s Nervous System: ChNS: Official Journal of the International
Society for Pediatric Neurosurgery, 36. https://doi.org/10.1007/s00381-019-04294-x

[2] Patel, V.S., Thamboo, A., Quon, J., et al. (2017) Outcomes after Endoscopic Endonasal Resection of Craniopharyn-

giomas in the Pediatric Population. World Neurosurgery, 108, 6-14.
https://doi.org/10.1016/j.wneu.2017.08.058

[3] Greenfield, B.J., Okcu, M.F., Baxter, P.A., et al. (2015) Long-Term Disease Control and Toxicity Outcomes Following
Surgery and Intensity Modulated Radiation Therapy (IMRT) in Pediatric Craniopharyngioma. Radiotherapy and On-
cology, 114, 224-229. https://doi.org/10.1016/j.radonc.2014.11.035

[4] Madsen, P.J., Buch, V.P., Douglas, J.E., et al. (2019) Endoscopic Endonasal Resection versus Open Surgery for Pedia-
tric Craniopharyngioma: Comparison of Outcomes and Complications. Journal of Neurosurgery: Pediatrics, 2019,
1-10.

[5] Fournier-Goodnight, A.S., Ashford, J.M., Merchant, T.E., et al. (2017) Neurocognitive Functioning in Pediatric Cra-
niopharyngioma: Performance before Treatment with Proton Therapy. Journal of Neuro-Oncology, 134, 97-105.
https://doi.org/10.1007/s11060-017-2492-y

[6] wAVE, WEE, W, & IHERE QST 2 MK si M F AT ] shesh s R, 2017, 33(11): 1088-1093.

[7] Morisako, H., Goto, T., Goto, H., et al. (2016) Aggressive Surgery Based on an Anatomical Subclassification of Cra-
niopharyngiomas. Neurosurgical Focus, 41, E10. https://doi.org/10.3171/2016.9.FOCUS16211

[8] Kassam, A.B., Gardner, P.A., Snyderman, C.H., et al. (2008) Expanded Endonasal Approach, a Fully Endoscopic
Transnasal Approach for the Resection of Midline Suprasellar Craniopharyngiomas: A New Classification Based on
the Infundibulum. Journal of Neurosurgery, 108, 715-728. https://doi.org/10.3171/JNS/2008/108/4/0715

[0 AHER, S, i, 5 R ER VIR S N M e R (Y 1182 Flik )] hHEMASMRIRE, 2017,
33(11): 1107-1112.

[10] Yano, S., Hide, T. and Shinojima, N. (2017) Surgical Outcomes of Endoscopic Endonasal Skull Base Surgery of Cra-
niopharyngiomas Evaluated According to the Degree of Hypothalamic Extension. World Neurosurgery, 100, 288-296.
https://doi.org/10.1016/j.wneu.2017.01.005

[11] Hewnka, 26k, B, 5. PR T AR NBR R FERIE[J]. s s B2k &, 2017, 33(11): 1083-1087.

[12] &HH, JI4i. NG T2y RSN T ARG MW AE R D] o E s R 4Rk &, 2019, 24(5):
262-265.

[13] 24, M3, KiAE, 55§ RGN YRR LE R ER In AR 2 Hr[J]. AR SMRRpE T8 &, 2018,
17(3): 216-218.

[14] Losa, M., Pieri, V., Bailo, M., et al. (2018) Single Fraction and Multisession Gamma Knife Radiosurgery for Cranio-
pharyngioma. Pituitary, 21, 499-506. https://doi.org/10.1007/s11102-018-0903-5

[15] Prasad, D., Steiner, M. and Steiner, L. (1995) Gamma Knife Surgery for Craniopharyngioma. Acta Neurochirurgica

DOI: 10.12677/acm.2020.102025 158 Il R 125 23k i


https://doi.org/10.12677/acm.2020.102025
https://doi.org/10.1007/s00381-019-04294-x
https://doi.org/10.1016/j.wneu.2017.08.058
https://doi.org/10.1016/j.radonc.2014.11.035
https://doi.org/10.1007/s11060-017-2492-y
https://doi.org/10.3171/2016.9.FOCUS16211
https://doi.org/10.3171/JNS/2008/108/4/0715
https://doi.org/10.1016/j.wneu.2017.01.005
https://doi.org/10.1007/s11102-018-0903-5

D 2

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(Wien), 134, 167-176. https://doi.org/10.1007/BF01417685
Lee, C.C., Yang, H.C., Chen, C.J., et al. (2014) Gamma Knife Surgery for Craniopharyngioma: Report on a 20-Year
Experience. Journal of Neurosurgery, 121, 167-178. https://doi.org/10.3171/2014.8.GKS141411

Ansari, S.F., Moore, R., Boaz, J.C., et al. (2016) Efficacy of Phosphorus-32 Brachytherapy without External-Beam
Radiation for Long-Term Tumor Control in Patients with Craniopharyngioma. Journal of Neurosurgery: Pediatrics, 17,
439-445. https://doi.org/10.3171/2015.8.PEDS15317

Shahzadi, S., Soltani, A., Shahzadi, A., et al. (2017) Treatment of Cystic Craniopharyngioma with Intracystic Stereo-
tactic Instillation of Phosphorus 32. Iranian Journal of Child Neurology, 11, 31-36.

Zhang, S., Fang, Y., Cai, B.W., et al. (2016) Intracystic Bleomycin for Cystic Craniopharyngiomas in Children. Coch-
rane Database of Systematic Reviews, 7, D8890. https://doi.org/10.1002/14651858.CD008890.pub4

Palmer, S.L., Glass, J.0., Li, Y., et al. (2012) White Matter Integrity Is Associated with Cognitive Processing in Pa-
tients Treated for a Posterior Fossa Brain Tumor. Neuro-Oncology, 14, 1185-1193.
https://doi.org/10.1093/neuonc/nos154

Pulsifer, M.B., Duncanson, H., Grieco, J., et al. (2018) Cognitive and Adaptive Outcomes after Proton Radiation for
Pediatric Patients with Brain Tumors. International Journal of Radiation Oncology Biology Physics, 102, 391-398.
https://doi.org/10.1016/j.ijrobp.2018.05.069

Bishop, A.J., Greenfield, B., Mahajan, A., et al. (2014) Proton Beam Therapy versus Conformal Photon Radiation
Therapy for Childhood Craniopharyngioma: Multi-Institutional Analysis of Outcomes, Cyst Dynamics, and Toxicity.
International Journal of Radiation Oncology Biology Physics, 90, 354-361.
https://doi.org/10.1016/j.ijrobp.2014.05.051

Cavalheiro, S., Dastoli, P.A., Silva, N.S., et al. (2005) Use of Interferon Alpha in Intratumoral Chemotherapy for Cys-
tic Craniopharyngioma. Child’s Nervous System, 21, 719-724. https://doi.org/10.1007/s00381-005-1226-1

Cavalheiro, S., Di Rocco, C., Valenzuela, S., et al. (2010) Craniopharyngiomas: Intratumoral Chemotherapy with In-
terferon-Alpha: A Multicenter Preliminary Study with 60 Cases. Neurosurgical Focus, 28, E12.
https://doi.org/10.3171/2010.1.FOCUS09310

John-Paul, K. and Bartels, U. (2017) Intracystic Interferon-Alpha in Pediatric Craniopharyngioma Patients-Reply.
Neuro-Oncology, 19, 1420-1421. https://doi.org/10.1093/neuonc/nox147

Goschzik, T., Gessi, M., Dreschmann, V., et al. (2017) Genomic Alterations of Adamantinomatous and Papillary Cra-
niopharyngioma. Journal of Neuropathology and Experimental Neurology, 76, 126.
https://doi.org/10.1093/jnen/nlw116

Yang, J., Hou, Z., Wang, C., et al. (2018) Gene Expression Profiles Reveal Key Genes for Early Diagnosis and Treat-
ment of Adamantinomatous Craniopharyngioma. Cancer Gene Therapy, 25, 227-239.
https://doi.org/10.1038/s41417-018-0015-4

Martinez-Gutierrez, J.C., D’Andrea, M.R., Cahill, D.P., et al. (2016) Diagnosis and Management of Craniopharyngi-
omas in the Era of Genomics and Targeted Therapy. Neurosurgical Focus, 41, E2.
https://doi.org/10.3171/2016.9.FOCUS16325

Borrill, R., Cheesman, E., Stivaros, S., et al. (2019) Papillary Craniopharyngioma in a 4-Year-Old Girl with BRAF
V600E Mutation: A Case Report and Review of the Literature. Child’s Nervous System, 35, 169-173.
https://doi.org/10.1007/s00381-018-3925-4

Robinson, L.C., Santagata, S. and Hankinson, T.C. (2016) Potential Evolution of Neurosurgical Treatment Paradigms
for Craniopharyngioma Based on Genomic and Transcriptomic Characteristics. Neurosurgical Focus, 41, E3.
https://doi.org/10.3171/2016.9.FOCUS16308

DOI: 10.12677/acm.2020.102025 159 Il R 125 23k i


https://doi.org/10.12677/acm.2020.102025
https://doi.org/10.1007/BF01417685
https://doi.org/10.3171/2014.8.GKS141411
https://doi.org/10.3171/2015.8.PEDS15317
https://doi.org/10.1002/14651858.CD008890.pub4
https://doi.org/10.1093/neuonc/nos154
https://doi.org/10.1016/j.ijrobp.2018.05.069
https://doi.org/10.1016/j.ijrobp.2014.05.051
https://doi.org/10.1007/s00381-005-1226-1
https://doi.org/10.3171/2010.1.FOCUS09310
https://doi.org/10.1093/neuonc/nox147
https://doi.org/10.1093/jnen/nlw116
https://doi.org/10.1038/s41417-018-0015-4
https://doi.org/10.3171/2016.9.FOCUS16325
https://doi.org/10.1007/s00381-018-3925-4
https://doi.org/10.3171/2016.9.FOCUS16308

	Analysis of Treatment Methods and Curative Effect of Craniopharyngioma in Children
	Abstract
	Keywords
	儿童颅咽管瘤的治疗方法及其疗效现状分析
	摘  要
	关键词
	1. 引言
	2. 外科手术
	2.1. 颅咽管瘤分型
	2.2. 显微外科手术
	2.3. 内镜经鼻手术

	3. 放射治疗
	3.1. 调强适形放疗
	3.2. 伽玛刀
	3.3. 32P间质内放疗
	3.4. 质子治疗

	4. 囊内药物治疗
	5. 基因新进展
	6. 结论与展望
	参考文献

