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摘  要 

目的：探讨颅内生殖细胞肿瘤(Intracranial Germ Cell Tumors, iGCTs)的临床特点、诊断及治疗策略。

方法：回顾性分析1例37岁男性松果体生殖细胞瘤(germinoma)患者的临床资料，并结合文献复习总结

其诊疗经验。结果：患者因复视伴头晕入院，术后病理确诊生殖细胞瘤，术后接受全脑全脊髓照射治疗

(Craniospinal Irradiation, CSI)，肿瘤控制良好。结论：成人颅内生殖细胞肿瘤较为罕见，生殖细胞瘤

是其常见的病理类型，对放疗高度敏感，全脑全脊髓照射治疗可取得良好疗效。然而，成人患者最佳放

疗范围和剂量尚缺乏统一标准，仍需进一步研究与长期随访。 
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Abstract 
Objective: To investigate the clinical features, diagnosis and treatment strategies of Intracranial Germ 
Cell Tumors (iGCTs). Methods: We retrospectively analyzed the clinical data of a 37-year-old male pa-
tient with a pineal region germinoma and summarized the experience of diagnosis and treatment by 
reviewing the literature. Results: The patient was admitted to the hospital due to diplopia and dizzi-
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ness. Postoperative pathology confirmed germinoma. Following craniospinal irradiation, the tumor 
was well controlled. Conclusions: Adult intracranial germinoma is rare, and germinoma is a common 
pathological type, highly sensitive to radiotherapy. Craniospinal irradiation achieves excellent local 
control. Nevertheless, the optimal radiation strategy in adults remains controversial, highlighting the 
need for individualized treatment and long-term surveillance. 
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1. 引言 

颅内生殖细胞肿瘤是一种罕见的恶性肿瘤，发病率约为 0.08 例/10 万[1]。发病有显著的年龄、性别

差异，好发于儿童和青少年，青春期前后是发病的高峰期，男性发病率显著高于女性[1] [2]。生殖细胞瘤

是颅内生殖细胞肿瘤最常见病理类型，通常累及大脑中线区域，包括鞍区，松果体区以及基底节区，松

果体区是最常见的受累部位[3]。我们治疗 1 例罕见的成人松果体区生殖细胞瘤患者，结合文献回顾，评

估现有治疗方案的合理性。 

2. 病例资料 

患者男性，37 岁，因“复视伴头晕 1 年”2024 年 11 月入院。患者 1 年前无明显诱因下出现复视，

伴间断性头晕，症状持续未缓解。2024 年 11 月 11 日来绍兴市人民医院眼科就诊，头颅 MRI 检查显示松

果体区占位，伴有脑积水和侧脑室旁间质性脑水肿。神经外科会诊后收入住院。患者既往体健，无头部

外伤史，无肿瘤家族史。入院查体：血压：152/91 mmHg，神志清，精神偏软，双侧瞳孔约 3 mm，对光

反射存在，眼球无明显运动障碍，颈软，呼吸平稳，四肢肌力 5 级，巴氏征阴性。血常规、生化、乙肝

三系、传染病检查未见明显异常，皮质醇：早晨 8 时 552 nmol/L，下午 4 时 312 nmol/L，凌晨 12 时 44.7 
nmol/L；促肾上腺皮质激素：早晨 8 时 73 pg/mL，下午 4 时 31.3 pg/mL，凌晨 12 时 11.2 pg/mL；泌乳

素：414.42；孕酮：0.797，AFP 阴性，血清 β-HCG < 1.20 mIU/mL，血清生长激素 < 0.05 ug/L。头颅增

强 MRI 显示松果体区 17 × 11 × 13 mm 占位，明显均匀强化，双侧脑室及第 3 脑室扩张(图 1)。CTA 提

示颅内大动脉未见异常。入院诊断：颅内占位性病变；梗阻性脑积水。2024 年 11 月 23 日行松果体肿

物切除术，术后病理：生殖细胞瘤，大小 1.5 × 1.0 × 0.8 cm。免疫组化(图 2)：CD117 (+)，D2-40 (+)，
SALL4 (+)，PLAP (+)，CD99 (−)，CKpan (−)，EMA (−)，GFAP (−)，Ki67 (+, 60%)，S100 (−)，CgA (−)，
SYN (−)，Vim (+)，SSTR2 (−)，IDH-1 (−)，LCA (CD45) (−)，PR (−)，HCG (−)，AFP (局部+)，PAS 染

色(+)。复查增强 MRI 显示松果体区占位术后(图 3)。根据 SIOPE 制定的“全脑全脊髓高精度放疗勾画

共识指南”[4]，2024 年 12 月 11 日行全脑全脊髓放疗，6MV-X 线，VMAT 放疗技术，PGTV 瘤床 3610 
cGy/19F/DT；PTV 全脑 3040 cGy/16F/DT，PTV 全脊髓 2400 cGy/16F/DT。放疗过程顺利，患者放疗后

复视、头痛头胀好转。2025 年 2 月 19 日患者复诊，一般状况良好，头颅 CT 提示松果体区占位术后，

未见肿瘤复发或转移。 
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Figure 1. Contrast-enhanced T1WI showing a pineal region mass with homogeneous en-
hancement and dilatation of the lateral and third ventricles 
图 1. T1WI 增强扫描示松果体区占位，明显均匀强化，双侧脑室及第 3 脑室扩张 

 

 
Figure 2. Microscopic view (original magnification × 100), (a) germinoma with hematoxylin-eosin stain; immunohistochem-
ical staining (b) PLAP (+), (c) CD117 (+) 
图 2. 显微镜观察(放大倍数 × 100)，(a) 生殖细胞瘤 H-E 染色；免疫组织化学染色(b) PLAP (+)，(c) CD117 (+) 

 

 
Figure 3. Contrast-enhanced T1WI showing the pineal region after surgery 
图 3. T1WI 增强扫描示松果体区占位术后 

3. 讨论 

作为一种罕见的恶性肿瘤，颅内生殖细胞瘤的病因尚不明确，可能与胚胎期原始生殖细胞异常迁移

有关[5]-[7]，因肿瘤的起源、亚型及临床表现的异质性，诊断和治疗具有挑战性。 
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生殖细胞瘤是颅内生殖细胞肿瘤最常见病理类型，生殖细胞瘤的临床症状与肿瘤的大小和位置密切

相关，松果体区是颅内生殖细胞肿瘤最好发部位，松果体区的肿瘤可导致大脑导水管受压，早期出现头

痛、恶心呕吐和视觉障碍等颅内压升高表现[8]。肿瘤压迫中脑四叠体可引起帕里诺综合征，表现上视麻

痹、光近反射分离和集合–退缩性眼球震颤三联征，还伴有嗜睡、共济失调、癫痫发作和行为改变等表

现[8]-[10]。而鞍上生殖细胞瘤通常表现为内分泌功能障碍，如尿崩症、生长迟缓和性早熟或延迟等[10]。 
颅内生殖细胞瘤早期表现多为非特异性症状，常被延误诊断，其诊断需结合临床症状、影像表现和

肿瘤标志物，脑脊液细胞学和组织病理活检是诊断的金标准。 
颅内生殖细胞瘤在 MRI 通常表现为边界清晰的圆形或类圆形实性肿块，较大的病灶可伴有囊变、坏

死灶及邻近脑实质浸润，T1 像呈低–等信号，T2 像呈等–高信号，增强后呈现均匀或不均匀强化，部分

病例可见瘤周水肿。松果体生殖细胞常见钙化和小囊肿[11]-[14]。血清及脑脊液中甲胎蛋白(alpha-
Fetoproteins, AFP)与 β-人绒毛膜促性腺激素(β-human chorionic gonadotropin, β-HCG)的水平可以作为初步

分型的重要依据[15]。酪氨酸蛋白激酶 KIT (CD117/c-KIT)、转录因子 OCT4 (octamer-binding transcription 
factor 4)、胎盘碱性磷酸酶(Placental alkaline phosphatase, PLAP)这几项免疫组化标志物在细胞中的特异性

表达也有助于生殖细胞瘤的诊断[16]-[18]。 
本例患者生殖细胞瘤位于松果体区，表现典型的梗阻性脑积水包括视物重影，头晕头痛等症状，由

于为非特异性症状，并未重视，发病 1 年后才来院就诊。CT 和 MRI 影像提示颅内存在与症状相关的占

位性病变和梗阻性脑积水，血清学检查提示 β-HCG 水平较低，AFP 水平正常。考虑患者入院时颅内压明

显升高，腰椎穿刺存在诱发脑疝的风险，且患者拒绝接受该操作，因此未进行脑脊液细胞学检测。通过

手术治疗改善了梗阻性脑积水症状，术后病理报告观察到肿瘤细胞高度表达 CD117/c-KIT 和 PLAP，证

实了生殖细胞瘤的诊断。 
生殖细胞瘤对放疗高度敏感，放疗是其重要治疗手段。全脑全脊髓照射(Craniospinal Irradiation, CSI)

一直是颅内生殖细胞瘤治疗的金标准，传统放疗方案是全脑全脊髓照射 36 Gy，原发灶追加剂量至 50~54 
Gy，每次分割剂量 1.8 Gy，临床研究显示该方案的 10 年总生存率超过 90% [19]。然而，CSI 照射体积大，

迟发性毒性反应，如神经认知功能损伤、内分泌功能障碍等严重影响了患者的生存质量[20]-[22]。 
为了降低治疗相关的远期毒性风险，目前临床研究都重点围绕降低放疗剂量展开。20 世纪 90 年代，

德国协作组(MAKEI 83/86 及 MAKEI 89)的前瞻性临床试验首次系统评估了减量 CSI 方案[19]。试验中，

患者分别接受 36 Gy 全脑全脊髓照射联合 14 Gy 原发灶追加照射或 30 Gy 全脑全脊髓照射联合 15 Gy 原

发灶追加照射，结果表明，降低 CSI 剂量似乎可以达到相同的治疗效果。Rogers 等[23]一项荟萃分析指

出：与传统高剂量 CSI 相比，减量 CSI 并未显著增加孤立性脊髓复发的风险。Cho 等[24]一项回顾性研究

认为减量 CSI 应作为颅内生殖细胞瘤的标准治疗，接受低剂量 CSI 的患者随访期间均未出现复发。欧洲

多中心研究 SIOP CNS GCT 96 评估了局限性生殖细胞瘤患者接受 24 Gy 全脑全脊髓照射联合 16 Gy 原发

灶追加照射的疗效，结果显示 5 年 PFS 达到 97%，验证了减量 CSI 方案的显著疗效[25]。上述研究充分

证实了从传统 CSI 向减量 CSI 过渡的合理性。 
近年来，也有研究探索化疗作为生殖细胞瘤患者放疗的替代方案的可能性，但多项研究显示单独化

疗的疗效不及单独放疗或放疗联合化疗[26]-[28]。 
为不降低生存减少放疗的副作用，新辅助化疗联合减量放疗可能是可行的治疗方案。一项前瞻性研

究采用化疗联合 40 Gy 局部放疗替代预防性 CSI，结果表明化疗联合放疗与传统放疗方案生存率无明显

差异，降低了远期毒性风险[29]。SIOP CNS GCT II 试验基于化疗反应，对卡铂和依托泊苷化疗后达到完

全缓解(complete response, CR)的患者，改用 24 Gy 全脑室照射替代局部放疗，结果表明 24 Gy 全脑照射

可以考虑作为 CR 患者的标准巩固治疗，4 年 EFS 达到了 97% [30]。ACNS 1123 试验进一步探索了基于
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化疗反应的减量放疗方案：接受卡铂和依托泊苷化疗后完全缓解的患者给予 18 Gy 全脑室照射联合 12 Gy
原发灶追加照射，3 年 PFS 达到了 94.5% [31]。此外，Cheng 等[32]的回顾性研究则认为卡铂和依托泊苷

诱导化疗后，仅接受 24 Gy 全脑照射不追加照射也可以获得良好的生存率。 
目前，对于颅内生殖细胞瘤，临床上已有一些疗效显著的治疗方案，但最佳治疗仍然存在争议。现

有临床研究都基于儿童病例开展，成人患者循证医学依据不足，治疗策略多依赖儿科方案外推。然而，

直接套用儿童治疗模式可能忽视成人患者的特殊需求，例如生育力保留、职业功能影响及不同毒性耐受

性[33]。在治疗方面，新辅助化疗联合减量全脑室照射的优越性已在儿童试验(如 ACNS1123)中得到证实，

但在成人病例中的长期疗效和安全性尚未充分验证。CSI 仍被推荐作为成年患者的首选，尤其在脑脊液

细胞学结果不明确，难以排除微小播散或脑室系统受累的情况下，CSI 能够更有效地降低肿瘤局部复发

及脑脊液播散转移风险。因此，本例患者采用减量 CSI 方案。此外，由于成人患者常处于生育和工作关

键阶段，治疗后还面临更突出的神经认知功能受损、社会心理负担及生存质量下降的风险。因此，临床

上必须制定个体化的诊疗方案，在维持高治愈率与降低长期毒性之间取得平衡。未来，应建立基于成人

患者的多中心前瞻性研究，进一步明确最佳治疗策略，以改善患者长期预后与生存质量。 

4. 结论 

本例成人颅内生殖细胞瘤采用了减量 CSI 联合原发灶追加照射的方案，取得良好疗效，病灶完全控

制，随访至今未见肿瘤复发或转移，未见明显毒性反应。为明确颅内生殖细胞瘤的最佳治疗，仍需更多

临床研究为治疗提供循证医学依据。 

声  明 

该病例报道已获得病人的知情同意。 

参考文献 
[1] Ostrom, Q.T., Cioffi, G., Waite, K., Kruchko, C. and Barnholtz-Sloan, J.S. (2021) CBTRUS Statistical Report: Primary 

Brain and Other Central Nervous System Tumors Diagnosed in the United States in 2014-2018. Neuro-Oncology, 23, 
III1-III105. https://doi.org/10.1093/neuonc/noab200  

[2] McCarthy, B.J., Shibui, S., Kayama, T., Miyaoka, E., Narita, Y., Murakami, M., et al. (2012) Primary CNS Germ Cell 
Tumors in Japan and the United States: An Analysis of 4 Tumor Registries. Neuro-Oncology, 14, 1194-1200.  
https://doi.org/10.1093/neuonc/nos155  

[3] Louis, D.N., Perry, A., Wesseling, P., Brat, D.J., Cree, I.A., Figarella-Branger, D., et al. (2021) The 2021 WHO Classi-
fication of Tumors of the Central Nervous System: A Summary. Neuro-Oncology, 23, 1231-1251.  
https://doi.org/10.1093/neuonc/noab106  

[4] Ajithkumar, T., Horan, G., Padovani, L., et al. (2018) SIOPE—Brain Tumor Group Consensus Guideline on Craniospi-
nal Target Volume Delineation for High-Precision Radiotherapy. Radiotherapy and Oncology, 128, 192-197. 

[5] Fetcko, K. and Dey, M. (2018) Primary Central Nervous System Germ Cell Tumors: A Review and Update. Medical 
Research Archives, 6, Article 1719.  

[6] Jennings, M.T., Gelman, R. and Hochberg, F. (1985) Intracranial Germ-Cell Tumors: Natural History and Pathogenesis. 
Journal of Neurosurgery, 63, 155-167. https://doi.org/10.3171/jns.1985.63.2.0155  

[7] Villano, J.L., Propp, J.M., Porter, K.R., Stewart, A.K., Valyi-Nagy, T., Li, X., et al. (2008) Malignant Pineal Germ-Cell 
Tumors: An Analysis of Cases from Three Tumor Registries. Neuro-Oncology, 10, 121-130.  
https://doi.org/10.1215/15228517-2007-054  

[8] Rousselle, C., des Portes, V., Berlier, P. and Mottolese, C. (2015) Pineal Region Tumors: Clinical Symptoms and Syn-
dromes. Neurochirurgie, 61, 106-112. https://doi.org/10.1016/j.neuchi.2013.08.009  

[9] Cohen, D. and Litofsky, N.S. (2023) Diagnosis and Management of Pineal Germinoma: From Eye to Brain. Eye and 
Brain, 15, 45-61. https://doi.org/10.2147/eb.s389631  

[10] Sethi, R.V., Marino, R., Niemierko, A., Tarbell, N.J., Yock, T.I. and MacDonald, S.M. (2013) Delayed Diagnosis in 

https://doi.org/10.12677/acm.2025.15102777
https://doi.org/10.1093/neuonc/noab200
https://doi.org/10.1093/neuonc/nos155
https://doi.org/10.1093/neuonc/noab106
https://doi.org/10.3171/jns.1985.63.2.0155
https://doi.org/10.1215/15228517-2007-054
https://doi.org/10.1016/j.neuchi.2013.08.009
https://doi.org/10.2147/eb.s389631


应羽霏，吴东平 
 

 

DOI: 10.12677/acm.2025.15102777 459 临床医学进展 
 

Children with Intracranial Germ Cell Tumors. The Journal of Pediatrics, 163, 1448-1453.  
https://doi.org/10.1016/j.jpeds.2013.06.024  

[11] Kremenevski, N., Buchfelder, M. and Hore, N. (2023) Intracranial Germinomas: Diagnosis, Pathogenesis, Clinical 
Presentation, and Management. Current Oncology Reports, 25, 765-775. https://doi.org/10.1007/s11912-023-01416-2  

[12] Awa, R., Campos, F., Arita, K., et al. (2014) Neuroimaging Diagnosis of Pineal Region Tumors—Quest for Pathogno-
monic Finding of Germinoma. Neuroradiology, 56, 525-534. 

[13] Lombardi, G., Poliani, P.L., Manara, R., et al. (2022) Diagnosis and Treatment of Pineal Region Tumors in Adults: A 
EURACAN Overview. Cancers, 14, Article No. 3646. 

[14] Yang, M., Wang, J., Zhang, L. and Liu, J. (2023) Update on MRI in Pediatric Intracranial Germ Cell Tumors—The 
Clinical and Radiological Features. Frontiers in Pediatrics, 11, Article 1141397.  
https://doi.org/10.3389/fped.2023.1141397  

[15] Hu, M., Guan, H., Lau, C.C., Terashima, K., Jin, Z., Cui, L., et al. (2016) An Update on the Clinical Diagnostic Value 
of β-hCG and αFP for Intracranial Germ Cell Tumors. European Journal of Medical Research, 21, Article No. 10.  
https://doi.org/10.1186/s40001-016-0204-2  

[16] Zhang, Y., Li, M., Liu, J., Deng, K., Zhu, H., Lu, L., et al. (2023) OCT3/4 Is a Potential Immunohistochemical Biomarker 
for Diagnosis and Prognosis of Primary Intracranial Germ Cell Tumors: A Systematic Review and Meta-Analysis. Fron-
tiers in Neuroscience, 17, Article 1169179. https://doi.org/10.3389/fnins.2023.1169179  

[17] Miyanohara, O., Takeshima, H., Kaji, M., Hirano, H., Sawamura, Y., Kochi, M., et al. (2002) Diagnostic Significance 
of Soluble C-Kit in the Cerebrospinal Fluid of Patients with Germ Cell Tumors. Journal of Neurosurgery, 97, 177-183.  
https://doi.org/10.3171/jns.2002.97.1.0177  

[18] Aihara, Y., Watanabe, S., Amano, K., Komatsu, K., Chiba, K., Imanaka, K., et al. (2019) Placental Alkaline Phosphatase 
Levels in Cerebrospinal Fluid Can Have a Decisive Role in the Differential Diagnosis of Intracranial Germ Cell Tumors. 
Journal of Neurosurgery, 131, 687-694. https://doi.org/10.3171/2018.3.jns172520  

[19] Bamberg, M., Kortmann, R., Calaminus, G., Becker, G., Meisner, C., Harms, D., et al. (1999) Radiation Therapy for 
Intracranial Germinoma: Results of the German Cooperative Prospective Trials MAKEI 83/86/89. Journal of Clinical 
Oncology, 17, 2585-2585. https://doi.org/10.1200/jco.1999.17.8.2585  

[20] Alemany, M., Velasco, R., Simó, M. and Bruna, J. (2020) Late Effects of Cancer Treatment: Consequences for Long-
Term Brain Cancer Survivors. Neuro-Oncology Practice, 8, 18-30. https://doi.org/10.1093/nop/npaa039  

[21] Acharya, S., DeWees, T., Shinohara, E.T. and Perkins, S.M. (2014) Long-Term Outcomes and Late Effects for Child-
hood and Young Adulthood Intracranial Germinomas. Neuro-Oncology, 17, 741-746.  
https://doi.org/10.1093/neuonc/nou311  

[22] Wong, J., Goddard, K., Laperriere, N., Dang, J., Bouffet, E., Bartels, U., et al. (2020) Long Term Toxicity of Intracranial 
Germ Cell Tumor Treatment in Adolescents and Young Adults. Journal of Neuro-Oncology, 149, 523-532.  
https://doi.org/10.1007/s11060-020-03642-1  

[23] Rogers, S., Mosleh-Shirazi, M. and Saran, F. (2005) Radiotherapy of Localised Intracranial Germinoma: Time to Sever 
Historical Ties? The Lancet Oncology, 6, 509-519. https://doi.org/10.1016/s1470-2045(05)70245-x  

[24] Cho, J., Choi, J., Kim, D. and Suh, C. (2009) Low-Dose Craniospinal Irradiation as a Definitive Treatment for Intracra-
nial Germinoma. Radiotherapy and Oncology, 91, 75-79. https://doi.org/10.1016/j.radonc.2008.10.012  

[25] Calaminus, G., Kortmann, R., Worch, J., Nicholson, J.C., Alapetite, C., Garre, M.L., et al. (2013) SIOP CNS GCT 96: 
Final Report of Outcome of a Prospective, Multinational Nonrandomized Trial for Children and Adults with Intracranial 
Germinoma, Comparing Craniospinal Irradiation Alone with Chemotherapy Followed by Focal Primary Site Irradiation 
for Patients with Localized Disease. Neuro-Oncology, 15, 788-796. https://doi.org/10.1093/neuonc/not019  

[26] Balmaceda, C., Heller, G., Rosenblum, M., Diez, B., Villablanca, J.G., Kellie, S., et al. (1996) Chemotherapy without 
Irradiation—A Novel Approach for Newly Diagnosed CNS Germ Cell Tumors: Results of an International Cooperative 
Trial. The First International Central Nervous System Germ Cell Tumor Study. Journal of Clinical Oncology, 14, 2908-
2915. https://doi.org/10.1200/jco.1996.14.11.2908  

[27] Kellie, S.J., Boyce, H., Dunkel, I.J., et al. (2004) Primary Chemotherapy for Intracranial Nongerminomatous Germ Cell 
Tumors: Results of the Second International CNS Germ Cell Study Group Protocol. Journal of Clinical Oncology, 22, 
846-853. 

[28] Da Silva, N.S., Cappellano, A.M., Diez, B., et al. (2010) Primary Chemotherapy for Intracranial Germ Cell Tumors: 
Results of the Third International CNS Germ Cell Tumor Study. Pediatric Blood & Cancer, 54, 377-383. 

[29] Baranzelli, M.C., Patte, C., Bouffet, E., Couanet, D., Habrand, J.L., Portas, M., et al. (1997) Nonmetastatic Intracranial 
germinoma. Cancer, 80, 1792-1797. https://doi.org/10.1002/(sici)1097-0142(19971101)80:9<1792::aid-cncr14>3.0.co;2-0 

[30] Calaminus, G., Bison, B., Conter, C.F., Frappaz, D., Peyrl, A., Gerber, N.U., et al. (2022) GCT-11. 24 Gy Whole Ventricular 
Radiotherapy Alone Is Sufficient for Disease Control in Localised Germinoma in CR after Initial Chemotherapy—Final of 

https://doi.org/10.12677/acm.2025.15102777
https://doi.org/10.1016/j.jpeds.2013.06.024
https://doi.org/10.1007/s11912-023-01416-2
https://doi.org/10.3389/fped.2023.1141397
https://doi.org/10.1186/s40001-016-0204-2
https://doi.org/10.3389/fnins.2023.1169179
https://doi.org/10.3171/jns.2002.97.1.0177
https://doi.org/10.3171/2018.3.jns172520
https://doi.org/10.1200/jco.1999.17.8.2585
https://doi.org/10.1093/nop/npaa039
https://doi.org/10.1093/neuonc/nou311
https://doi.org/10.1007/s11060-020-03642-1
https://doi.org/10.1016/s1470-2045(05)70245-x
https://doi.org/10.1016/j.radonc.2008.10.012
https://doi.org/10.1093/neuonc/not019
https://doi.org/10.1200/jco.1996.14.11.2908
https://doi.org/10.1002/(sici)1097-0142(19971101)80:9%3c1792::aid-cncr14%3e3.0.co;2-0


应羽霏，吴东平 
 

 

DOI: 10.12677/acm.2025.15102777 460 临床医学进展 
 

the SIOP CNS GCT II Study. Neuro-Oncology, 24, i56. https://doi.org/10.1093/neuonc/noac079.205 
[31] Bartels, U., Onar-Thomas, A., Patel, S.K., Shaw, D., Fangusaro, J., Dhall, G., et al. (2021) Phase II Trial of Response-

Based Radiation Therapy for Patients with Localized Germinoma: A Children’s Oncology Group Study. Neuro-Oncol-
ogy, 24, 974-983. https://doi.org/10.1093/neuonc/noab270  

[32] Cheng, S., Kilday, J., Laperriere, N., Janzen, L., Drake, J., Bouffet, E., et al. (2016) Outcomes of Children with Central 
Nervous System Germinoma Treated with Multi-Agent Chemotherapy Followed by Reduced Radiation. Journal of Neuro-
Oncology, 127, 173-180. https://doi.org/10.1007/s11060-015-2029-1  

[33] Wu, J., Heidelberg, R.E. and Gajjar, A. (2024) Adolescents and Young Adults with Cancer: CNS Tumors. Journal of 
Clinical Oncology, 42, 686-695. https://doi.org/10.1200/jco.23.01747 

 

https://doi.org/10.12677/acm.2025.15102777
https://doi.org/10.1093/neuonc/noac079.205
https://doi.org/10.1093/neuonc/noab270
https://doi.org/10.1007/s11060-015-2029-1
https://doi.org/10.1200/jco.23.01747

	成人颅内生殖细胞瘤1例报告伴文献复习
	摘  要
	关键词
	Intracranial Germ Cell Tumors in Adults: A Case Report and Literature Review
	Abstract
	Keywords
	1. 引言
	2. 病例资料
	3. 讨论
	4. 结论
	声  明
	参考文献

