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Abstract
Purpose
Small cell carcinoma of the lung (SCLC) often presents with brain metastases, with most patients developing
them within a few years of diagnosis. Prophylactic cranial irradiation (PCI) is commonly recommended.
Extrapulmonary small cell carcinoma (EPSCC) is rare, and its metastatic pattern is not well understood. This
study reviews brain metastases in EPSCC patients at a single institution, focusing on management and
overall survival (OS).

Materials
We identified EPSCC patients and analyzed their characteristics, treatment, and outcomes. Brain metastases
were assessed through diagnostic imaging. Extracranial progression-free survival (ePFS) was defined as the
time from diagnosis to progression outside the brain, while OS was defined as the time from diagnosis to
death from any cause. Kaplan-Meier methods and log-rank tests were used for time-to-event analyses, and
the cumulative incidence of brain metastasis was estimated with the competing risk of death. Statistical
significance was set at p < 0.05.

Results
Of the 68 EPSCC patients with a median follow-up of 7.1 months, 66% were male with a median age of 68
years old. Common primary sites included genitourinary (32%) and gastrointestinal/hepatobiliary (22%).
Brain metastases occurred in 12 patients (18%): five at diagnosis and seven during follow-up. The treatment
of brain metastases varied, with four patients receiving whole-brain radiotherapy (WBRT), two receiving
stereotactic radiosurgery (SRS), and one receiving both WBRT and SRS. The median OS was 10.0 months,
with no significant survival difference between patients with (10.8 months) and without (9.4 months) brain
metastases (p = 0.89).

Conclusion
EPSCC has a lower incidence of brain metastases than SCLC, and brain metastases do not significantly
impact OS. Further research on brain imaging, PCI, and management strategies is warranted.

Categories: Neurosurgery, Radiation Oncology, Oncology
Keywords: brain metastases, carcinoma, extrapulmonary, gamma knife, neuroendocrine, prophylactic cranial
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Introduction
Extrapulmonary small cell carcinoma (EPSCC) is a rare malignancy, accounting for 5% of all small cell
carcinoma diagnoses, with 1,000 cases reported annually in the United States [1]. Unlike small cell lung
cancer (SCLC), EPSCC has been reported in various sites outside the lung, including the genitourinary and
gastrointestinal tracts, head and neck, gynecologic organs, and skin [2,3]. Despite originating in different
sites, both EPSCC and SCLC are poorly differentiated small round blue cell tumors with neuroendocrine
features, clinically aggressive, and associated with early distant metastatic spread [4]. There is no
universally accepted standard treatment for EPSCC, and management typically follows extrapolated
guidelines based on the site of involvement [5].

Because 50%-80% of SCLC patients develop brain metastasis, prophylactic cranial irradiation (PCI) has
historically been used to mitigate the morbidity and mortality associated with CNS progression [6].
However, recent studies suggest PCI may not be necessary for all SCLC patients [7]. Surveillance with
magnetic resonance imaging (MRI) and delaying treatment until brain metastases occur do not appear to
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impact overall survival (OS) [7]. Additionally, more focal irradiation techniques, such as stereotactic
radiosurgery (SRS), have proven effective for patients with brain metastasis from SCLC [8]. Whether these
practices apply to EPSCC patients remains unclear. Due to the rarity and heterogeneity of EPSCC, it is
uncertain whether this malignancy shares the same propensity for CNS spread as SCLC.

This study presents a single-institution retrospective review of the clinical outcomes in EPSCC patients.
Given the uncertainty surrounding surveillance versus PCI in EPSCC, we focused our analysis on the
incidence of brain metastases, their management, and their impact on OS.

Materials And Methods
Data acquisition
This study was conducted at Atrium Health Wake Forest Baptist, Winston-Salem, and was approved by the
Wake Forest Health Sciences Institutional Review Board (IRB00049750). Patients with EPSCC diagnosed
between 2010 and 2020 (n = 82) were identified through a query of an institutional database. Patients
without available records or follow-up after initial diagnosis were excluded (n = 14), resulting in a final
cohort of 68 patients. Patient characteristics, treatment paradigms (including chemotherapy, surgery,
and/or radiotherapy), and clinical outcomes were determined by reviewing electronic medical records. The
presence of brain metastasis was determined by reviewing all available MRI and computed tomography (CT)
examinations of the brain, both at diagnosis and during follow-up. Pathologic confirmation was not required
if prior evidence of distant metastatic disease was present.

Patient management and response assessment for patients with brain
metastases
Treatment of brain metastases included either whole-brain radiotherapy (WBRT) or SRS. WBRT was
administered using opposed lateral fields, delivering a dose of 30 Gy in 10 fractions. SRS was performed in a
single fraction, with doses ranging from 18 to 22 Gy prescribed to the 80% isodose line (IDL), in accordance
with our institutional standard [9,10]. The posttreatment baseline MRI was performed 6-8 weeks after
completion of radiotherapy, and then every three months thereafter for at least two years.

Statistics
Descriptive statistics were calculated using counts (frequencies) and medians (ranges) where appropriate.
The time from initial EPSCC diagnosis to each outcome of interest was estimated using the Kaplan-Meier
method, with patients censored at the date of death or last follow-up. Extracranial progression-free survival
(ePFS) was defined as the time from diagnosis to disease progression outside the brain, while OS was defined
as the time from diagnosis to death from any cause. Differences in time-to-event outcomes between groups
were assessed using the log-rank test. The cumulative incidence of brain metastasis was estimated from the
date of diagnosis, with death without brain metastasis considered a competing risk [11]. Statistical analyses
were performed using R version 3.6 (R Foundation for Statistical Computing, Vienna, Austria). p-values less
than 0.05 were considered statistically significant.

Results
Patient characteristics
From 2010 to 2020, 68 patients with EPSCC were diagnosed at our institution. Patient characteristics are
summarized in Table 1. The majority of patients were male (66%), with a median age at diagnosis of 68 years,
an ECOG status of 1 (49%), and were nonsmokers (73%). The primary sites of EPSCC included genitourinary
(32%), gastrointestinal/hepatobiliary (22%), head and neck (13%), and unknown (21%). The most frequently
involved organs were the bladder (15%), prostate (15%), and pancreas (6%). At diagnosis, 41 patients (60%)
had metastatic disease, defined as disease outside the primary site or regional lymph nodes.
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 n (%)

Age (median, (range)) 68 (59-75)

Sex  

 Male 45 (66.2%)

 Female 23 (33.8%)

Race  

 White 56 (82.4%)

 Asian 1 (1.5%)

 African American 10 (14.7%)

 Unknown 1 (1.5%)

Tobacco use  

 Never smoker 49 (73.1%)

 Current smoker 18 (26.9%)

ECOG performance status  

 0 34 (66.7%)

 1 17 (33.3%)

Metastatic at diagnosis  

 Yes 41 (60.3%)

 No 27 (39.7%)

Primary tumor site  

 Genitourinary 22 (32.4%)

 Gastrointestinal 15 (22.1%)

 Unknown 14 (20.6%)

 Head and Neck 9 (13.2%)

 Gynecologic 6 (8.8%)

 Breast 2 (2.9%)

Brain imaging prior to treatment 40 (58.8%)

 MRI brain 35 (87.5%)

 CT head 5 (12.5%)

TABLE 1: Patient characteristics
ECOG: Eastern Cooperative Oncology Group, MRI: magnetic resonance imaging, CT: computed tomography.

Treatment of extracranial disease
Definitive treatment was administered to 55 patients (81%). Treatment details are summarized in Table 2.
Modalities included chemotherapy (n = 48), radiotherapy to the primary site (n = 23), and surgery to the
primary site (n = 18), with 43 receiving more than one treatment type. Chemotherapy regimens included
carboplatin/etoposide (50%), cisplatin/etoposide (31%), and other regimens (19%).
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 n (%)

Treatment received 55 (80.9%)

Chemotherapy 48 (70.6%)

 Cisplatin/etoposide 15 (31.2%)

 Carboplatin/etoposide 24 (50.0%)

 Other 9 (18.8%)

Radiation to primary site 23 (34.3%)

Surgery to primary site 18 (28.1%)

Multimodality 43 (63.2%)

Brain metastases  

De novo 5 (7.4%)

 WBRT 4 (5.9%)

 SRS 0 (0%)

Subsequent 7 (11.1%)

 SRS 2 (2.9%)

 SRS and WBRT 1 (1.5%)

Follow-up CNS imaging 37 (54.4%)

TABLE 2: Treatment details
WBRT: whole-brain radiotherapy, SRS: stereotactic radiosurgery, CNS: central nervous system.

OS and extracranial progression
The median follow-up after diagnosis was 7.1 months (95% CI, 0.0-44.6). OS for the entire cohort is shown in
Figure 1. Of 68 patients, 49 died. The median OS for the entire cohort was 10.0 months (95% CI, 7.8-15.6).
Kaplan-Meier estimates of OS at one and two years were 37% (95% CI, 27%-52%) and 23% (95% CI, 14%-
38%), respectively. There was no association between the primary site of EPSCC and OS (p = 0.15) or ePFS (p
= 0.64). Fifty patients experienced disease progression; ePFS was 21.4% (95% CI, 13.2-34.7) at one year and
10.7% (95% CI, 5.1-22.5) at two years, as shown in Figure 2.
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FIGURE 1: Overall survival for patients diagnosed with extrapulmonary
small cell carcinoma

FIGURE 2: Extracranial progression-free survival in patients diagnosed
with extrapulmonary small cell carcinoma

Development and treatment of brain metastases
Diagnostic imaging was available for 59% of patients: 40 patients (59%) had diagnostic brain imaging at the
time of diagnosis and 37 (54%) during follow-up. Among those with diagnostic brain imaging, five (13%) had
brain metastases. Of these patients, four received WBRT, and one received no treatment. Among the 37
patients with follow-up brain imaging, seven (19%) developed brain metastases during the follow-up period.
Treatment for brain metastases detected during follow-up included SRS (n = 2), WBRT and SRS (n = 1), and
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no brain-directed therapy (n = 4). The five patients who did not receive brain metastases treatment were
referred to hospice care. In total, 12 of 68 (18%) patients developed brain metastases at diagnosis or during
follow-up, while no brain metastases were observed in the remaining 56 patients (82%).

The cumulative incidence of brain metastasis, with death as a competing risk, is depicted in Figure 3. The
one- and two-year cumulative incidence of brain metastases were both 18%. The cumulative incidence of
death without brain metastasis was 55% at one year and 66% at two years. There was no significant
difference in median OS between patients who developed brain metastasis at any point (10.8 months) and
those who did not (9.4 months; log-rank test, p = 0.89).

FIGURE 3: Cumulative incidence of brain metastases (solid line) and
death without brain metastases (dashed line) in patients diagnosed with
extrapulmonary small cell carcinoma

Discussion
In this retrospective study of patients with EPSCC, we identified comparably low rates of brain metastases,
as well as high rates of progression or death within two years. This pattern of failure is fundamentally
different from what would be expected in SCLC and has important implications for the utility of PCI.

Several prior reports have contributed to describing the natural history of EPSCC. The disease is known to
have a poor prognosis, particularly in patients with metastatic disease at the time of diagnosis [12]. Five-
year OS has been reported to range from less than 5% to 40%, consistent with our findings [13]. Similar to
SCLC, EPSCC generally responds to chemotherapy, as would be expected with high-grade neuroendocrine
carcinoma, but these responses are typically transient [5]. Given the rarity of EPSCC, it remains unclear
whether its natural history mirrors that of SCLC. In the limited published series of EPSCC, differences in
prognosis appear to exist depending on the site of origin, with patients with gynecologic primaries having
the best outcomes [12].

Due to a paucity of data, standard treatment guidelines for EPSCC have not been clearly delineated.
However, population-based studies suggest that surgical resection may benefit patients with localized
disease, and radiotherapy may be beneficial for those with localized gastrointestinal primaries [14]. In the
present series, 34% of patients received radiotherapy at the primary site, and 28% underwent surgical
resection of the primary tumor. Seventy percent of the patients received predominantly platinum-based
chemotherapy. The treatment paradigms utilized in our study align with common practices in the United
States. In general, patients with metastatic disease at presentation are typically treated with platinum-based
combination chemotherapy [15]. Those with localized disease are often treated with chemotherapy in
combination with some form of tumor-directed therapy, likely extrapolated from treatment paradigms for
more common malignancies at each primary site, though the benefit of further adjuvant therapy
remains unclear.
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An important clinical question that remains unanswered concerns the incidence of brain metastases in
EPSCC, given the predilection of SCLC to metastasize early and frequently to the brain [16]. Multiple prior
series have demonstrated that both histology and the primary cancer site can influence the likelihood of
developing brain metastases [17,18]. In lung cancers, early studies demonstrated that PCI could potentially
improve survival in patients with SCLC, where the chest disease responded to treatment [6,19]. While this
improvement in survival was hypothesized to result from treating occult brain disease [7], the question has
recently been asked whether proper brain staging prior to PCI might allow for more focal treatment of brain
metastases. If EPSCC were shown to have a similar propensity for CNS spread as SCLC, MRI surveillance,
PCI, and reserving stereotactic radiosurgery (SRS) for salvage therapy could be relevant aspects of EPSCC
management. Prior series suggest that PCI may not be necessary for EPSCC but do not rigorously document
the rate of CNS seeding by EPSCC [20].

In the present series, the overall incidence of brain metastases in EPSCC appears somewhat lower than what
would be expected for SCLC. It is estimated that approximately 20% of patients with SCLC will have brain
metastases at diagnosis and more than 50% will ultimately develop brain metastases [21]. In the present
series, only 18% of patients developed brain metastases, and 87% died by the last follow-up. In a recent
series by Ferro et al., only two of the 41 patients (5%) with EPSCC developed brain metastases [20], which
is lower than the 18% observed in our study. This difference could be influenced by several factors, including
the frequency of brain imaging during workup and surveillance, treatment variations, and competing
mortality rates without identification of CNS disease.

SCLC has not only demonstrated early spread to the brain but also a propensity for multifocal disease and
high rates of continuous brain seeding [22]. This has led to the common use of WBRT as a standard first-line
treatment for brain metastases from SCLC [23]. As a result, SRS has traditionally been reserved for salvage
therapy [24]. Recently, a multi-institutional analysis demonstrated favorable local and distant brain control
after upfront SRS that is comparable to what is seen in non-SCLC diseases [8,25]. WBRT improved time to
CNS progression, but it did not affect survival, and it may be most beneficial in patients with more than five
brain metastases. For EPSCC, the optimal upfront treatment for brain metastases remains unknown. While
the number of patients in the present series is small, the patients were generally managed using a standard
brain metastasis paradigm from which SCLC has commonly been excluded: patients with oligometastatic
brain disease were often treated with SRS, while WBRT was reserved for more numerous lesions. Due to the
small size of the present series, only three patients underwent upfront SRS for brain metastases. However,
these patients did not experience rapid distant brain failure or require rapid WBRT rescue.

There are several limitations of the present series. Given the retrospective nature of the study, it is subject to
selection biases and confounding effects of practice patterns at a tertiary academic center. The number of
patients in the series is small, limiting the power of the series to detect differences in subpopulations. Due to
these limitations, the data presented in the present study are primarily hypothesis-generating and will need
to be validated by independent datasets. However, a multi-institutional or cooperative group
prospective study may not be feasible for this rare disease. Additional focus on multi-institutional,
collaborative research efforts in this disease is needed to better understand the nature of EPSCC and to
establish more standardized management.

Conclusions
In contrast to SCLC, the development of brain metastases in patients diagnosed with EPSCC is uncommon.
Brain metastases, when observed, did not impact OS for patients with EPSCC. Further studies investigating
the role of brain imaging, PCI, and the optimal upfront management of brain metastases are warranted.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Sarah E. Glynn, Ryan T. Hughes, Michael Farris, Joshua Farris, Michael Chan, Rachel
Shenker, Niema B. Razavian, Claire M. Lanier, Cole Steber

Acquisition, analysis, or interpretation of data:  Sarah E. Glynn, Ryan T. Hughes, Joshua Farris, Michael
Chan, Rachel Shenker, Niema B. Razavian, Claire M. Lanier, Zachary Patel, Cole Steber

Drafting of the manuscript:  Sarah E. Glynn, Michael Chan, Rachel Shenker, Claire M. Lanier, Zachary
Patel, Cole Steber

Critical review of the manuscript for important intellectual content:  Sarah E. Glynn, Ryan T. Hughes,
Michael Farris, Joshua Farris, Michael Chan, Niema B. Razavian

Supervision:  Ryan T. Hughes, Michael Chan

 

2025 Glynn et al. Cureus 17(1): e76974. DOI 10.7759/cureus.76974 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Wake Forest Health Sciences Institutional Review Board issued approval
IRB00049750. Animal subjects: All authors have confirmed that this study did not involve animal subjects
or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare
the following: Payment/services info: Data management support of the Wake Forest Clinical and
Translational Science Institute (WF CTSI), which is supported by the National Center for Advancing
Translational Sciences (NCATS), National Institutes of Health, through Grant Award Number UL1TR001420.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

Acknowledgements
We would like to acknowledge the data management support of the Wake Forest Clinical and Translational
Science Institute (WF CTSI), supported by the National Center for Advancing Translational Sciences
(NCATS), National Institutes of Health, through Grant Award Number UL1TR001420.

References
1. Howard S, O'Regan K, Jagannathan J, Krajewski K, Giardino A, Ramaiya N: Extrapulmonary small cell

carcinoma: a pictorial review. AJR Am J Roentgenol. 2011, 197:W392-8. 10.2214/AJR.10.5757
2. Naidoo J, Teo MY, Deady S, Comber H, Calvert P: Should patients with extrapulmonary small-cell carcinoma

receive prophylactic cranial irradiation?. J Thorac Oncol. 2013, 8:1215-21. 10.1097/JTO.0b013e31829f6b03
3. Wong YN, Jack RH, Mak V, Henrik M, Davies EA: The epidemiology and survival of extrapulmonary small

cell carcinoma in South East England, 1970-2004. BMC Cancer. 2009, 9:209. 10.1186/1471-2407-9-209
4. Berniker AV, Abdulrahman AA, Teytelboym OM, Galindo LM, Mackey JE: Extrapulmonary small cell

carcinoma: imaging features with radiologic-pathologic correlation. Radiographics. 2015, 35:152-63.
10.1148/rg.351140050

5. Galanis E, Frytak S, Lloyd RV: Extrapulmonary small cell carcinoma. Cancer. 1997, 79:1729-36.
6. Slotman B, Faivre-Finn C, Kramer G, et al.: Prophylactic cranial irradiation in extensive small-cell lung

cancer. N Engl J Med. 2007, 357:664-72. 10.1056/NEJMoa071780
7. Takahashi T, Yamanaka T, Seto T, et al.: Prophylactic cranial irradiation versus observation in patients with

extensive-disease small-cell lung cancer: a multicentre, randomised, open-label, phase 3 trial. Lancet
Oncol. 2017, 18:663-671.

8. Rusthoven CG, Yamamoto M, Bernhardt D, et al.: Evaluation of first-line radiosurgery vs whole-brain
radiotherapy for small cell lung cancer brain metastases: the FIRE-SCLC cohort study. JAMA Oncol. 2020,
6:1028-37. 10.1001/jamaoncol.2020.1271

9. Hughes RT, Masters AH, McTyre ER, et al.: Initial SRS for patients with 5 to 15 brain metastases: results of a
multi-institutional experience. Int J Radiat Oncol Biol Phys. 2019, 104:1091-8. 10.1016/j.ijrobp.2019.03.052

10. Farris M, McTyre ER, Cramer CK, et al.: Brain metastasis velocity: a novel prognostic metric predictive of
overall survival and freedom from whole-brain radiation therapy after distant brain failure following upfront
radiosurgery alone. Int J Radiat Oncol Biol Phys. 2017, 98:131-41. 10.1016/j.ijrobp.2017.01.201

11. Gray RJ: A class of k-sample tests for comparing the cumulative incidence of a competing risk . Ann Stat.
1988, 16:1141-1154.

12. Haider K, Shahid RK, Finch D, et al.: Extrapulmonary small cell cancer: a Canadian province's experience .
Cancer. 2006, 107:2262-9. 10.1002/cncr.22235

13. Xu JL, Guo Y: Clinical characteristics and survival of extrapulmonary small cell carcinoma in 11 different
primary tumor sites in the United States, 1975-2016. Curr Med Res Opin. 2021, 37:71-81.
10.1080/03007995.2020.1846024

14. Grossman RA, Pedroso FE, Byrne MM, Koniaris LG, Misra S: Does surgery or radiation therapy impact
survival for patients with extrapulmonary small cell cancers?. J Surg Oncol. 2011, 104:604-12.
10.1002/jso.21976

15. Sengoz M, Abacioglu U, Salepci T, Eren F, Yumuk F, Turhal S: Extrapulmonary small cell carcinoma:
multimodality treatment results. Tumori. 2003, 89:274-7. 10.1177/030089160308900308

16. Soike MH, McTyre ER, Hughes RT, et al.: Initial brain metastasis velocity: does the rate at which cancers first
seed the brain affect outcomes?. J Neurooncol. 2018, 139:461-7. 10.1007/s11060-018-2888-3

17. Kuremsky JG, Urbanic JJ, Petty WJ, et al.: Tumor histology predicts patterns of failure and survival in
patients with brain metastases from lung cancer treated with gamma knife radiosurgery. Neurosurgery.
2013, 73:641-7; discussion 647. 10.1227/NEU.0000000000000072

18. Ayala-Peacock DN, Peiffer AM, Lucas JT, et al.: A nomogram for predicting distant brain failure in patients
treated with gamma knife stereotactic radiosurgery without whole brain radiotherapy. Neuro Oncol. 2014,
16:1283-8. 10.1093/neuonc/nou018

19. Aupérin A, Arriagada R, Pignon JP, et al.: Prophylactic cranial irradiation for patients with small-cell lung
cancer in complete remission. Prophylactic Cranial Irradiation Overview Collaborative Group. N Engl J Med.
1999, 341:476-84. 10.1056/NEJM199908123410703

20. Ferro LB, Wolf I, Peleg Hasson S, et al.: Extrapulmonary small cell cancer: a new insight into a rare disease .
Oncology. 2021, 99:373-9. 10.1159/000514520

21. Li N, Chu Y, Song Q: Brain metastasis in patients with small cell lung cancer . Int J Gen Med. 2021, 14:10131-
9. 10.2147/IJGM.S342009

22. Yamamoto M, Aiyama H, Koiso T, et al.: Validity of a recently proposed prognostic grading index, brain

 

2025 Glynn et al. Cureus 17(1): e76974. DOI 10.7759/cureus.76974 8 of 9

https://dx.doi.org/10.2214/AJR.10.5757
https://dx.doi.org/10.2214/AJR.10.5757
https://dx.doi.org/10.1097/JTO.0b013e31829f6b03
https://dx.doi.org/10.1097/JTO.0b013e31829f6b03
https://dx.doi.org/10.1186/1471-2407-9-209
https://dx.doi.org/10.1186/1471-2407-9-209
https://dx.doi.org/10.1148/rg.351140050
https://dx.doi.org/10.1148/rg.351140050
http://pubmed.ncbi.nlm.nih.gov/9128989/
https://dx.doi.org/10.1056/NEJMoa071780
https://dx.doi.org/10.1056/NEJMoa071780
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(17)30230-9/abstract
https://dx.doi.org/10.1001/jamaoncol.2020.1271
https://dx.doi.org/10.1001/jamaoncol.2020.1271
https://dx.doi.org/10.1016/j.ijrobp.2019.03.052
https://dx.doi.org/10.1016/j.ijrobp.2019.03.052
https://dx.doi.org/10.1016/j.ijrobp.2017.01.201
https://dx.doi.org/10.1016/j.ijrobp.2017.01.201
https://projecteuclid.org/journals/annals-of-statistics/volume-16/issue-3/A-Class-of-K-Sample-Tests-for-Comparing-the-Cumulative/10.1214/aos/1176350951.full
https://dx.doi.org/10.1002/cncr.22235
https://dx.doi.org/10.1002/cncr.22235
https://dx.doi.org/10.1080/03007995.2020.1846024
https://dx.doi.org/10.1080/03007995.2020.1846024
https://dx.doi.org/10.1002/jso.21976
https://dx.doi.org/10.1002/jso.21976
https://dx.doi.org/10.1177/030089160308900308
https://dx.doi.org/10.1177/030089160308900308
https://dx.doi.org/10.1007/s11060-018-2888-3
https://dx.doi.org/10.1007/s11060-018-2888-3
https://dx.doi.org/10.1227/NEU.0000000000000072
https://dx.doi.org/10.1227/NEU.0000000000000072
https://dx.doi.org/10.1093/neuonc/nou018
https://dx.doi.org/10.1093/neuonc/nou018
https://dx.doi.org/10.1056/NEJM199908123410703
https://dx.doi.org/10.1056/NEJM199908123410703
https://dx.doi.org/10.1159/000514520
https://dx.doi.org/10.1159/000514520
https://dx.doi.org/10.2147/IJGM.S342009
https://dx.doi.org/10.2147/IJGM.S342009
https://dx.doi.org/10.1016/j.ijrobp.2018.10.036


metastasis velocity, for patients with brain metastasis undergoing multiple radiosurgical procedures. Int J
Radiat Oncol Biol Phys. 2019, 103:631-7. 10.1016/j.ijrobp.2018.10.036

23. Kepka L, Cieslak E, Bujko K, Fijuth J, Wierzchowski M: Results of the whole-brain radiotherapy for patients
with brain metastases from lung cancer: the RTOG RPA intra-classes analysis. Acta Oncol. 2005, 44:389-98.
10.1080/02841860510029699

24. Harris S, Chan MD, Lovato JF, et al.: Gamma knife stereotactic radiosurgery as salvage therapy after failure
of whole-brain radiotherapy in patients with small-cell lung cancer. Int J Radiat Oncol Biol Phys. 2012,
83:e53-9. 10.1016/j.ijrobp.2011.11.059

25. Rusthoven CG, Staley AW, Gao D, et al.: Comparison of first-line radiosurgery for small-cell and non-small
cell lung cancer brain metastases (CROSS-FIRE). J Natl Cancer Inst. 2023, 115:926-36. 10.1093/jnci/djad073

 

2025 Glynn et al. Cureus 17(1): e76974. DOI 10.7759/cureus.76974 9 of 9

https://dx.doi.org/10.1016/j.ijrobp.2018.10.036
https://dx.doi.org/10.1080/02841860510029699
https://dx.doi.org/10.1080/02841860510029699
https://dx.doi.org/10.1016/j.ijrobp.2011.11.059
https://dx.doi.org/10.1016/j.ijrobp.2011.11.059
https://dx.doi.org/10.1093/jnci/djad073
https://dx.doi.org/10.1093/jnci/djad073

	Extrapulmonary Small Cell Carcinoma: A Single-Institution Review of Brain Metastases, Treatment Paradigms, and Patient Outcomes
	Abstract
	Purpose
	Materials
	Results
	Conclusion

	Introduction
	Materials And Methods
	Data acquisition
	Patient management and response assessment for patients with brain metastases
	Statistics

	Results
	Patient characteristics
	TABLE 1: Patient characteristics

	Treatment of extracranial disease
	TABLE 2: Treatment details

	OS and extracranial progression
	FIGURE 1: Overall survival for patients diagnosed with extrapulmonary small cell carcinoma
	FIGURE 2: Extracranial progression-free survival in patients diagnosed with extrapulmonary small cell carcinoma

	Development and treatment of brain metastases
	FIGURE 3: Cumulative incidence of brain metastases (solid line) and death without brain metastases (dashed line) in patients diagnosed with extrapulmonary small cell carcinoma


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


