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modulated radiotherapy
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lung adenocarcinoma
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Intramedullary spinal cord metastases (ISCMs) are rare in clinical practice and

their presentation is usually an unfavorable sign with a median overall survival

(mOS) of 3-4 months after diagnosis. Due to their rarity, heterogeneity and rapid

progression, clinicians have few satisfactory guidelines or optimal management

for ISCMs. Herein, we share a clinical experience of intensity-modulated

radiotherapy (IMRT) combined with immunotherapy (IO) for ISCMs from lung

adenocarcinoma (LUAD) that achieved a relatively high quality of life for 10

months, which has not been previously reported.
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1 Introduction

ISCMs from solid tumors are rare events, with an incidence of approximately 0.1%-2% (1).

ISCMs from lung cancer (ISCMs-LC) are the predominant type, accounting for 42.4%-67.21%

(1, 2), of which, small cell lung cancer (SCLC) accounts for 39.1%, followed by LUAD (25.1%)

and squamous cell carcinoma (10.6%) (3). Most patients with ISCMs have concomitant brain

metastases (BM), and even leptomeningeal metastases, reflecting that tumor cells can

metastasize to the meninges through cerebrospinal fluid (CSF) and then spread to the spinal

cord parenchyma or spread directly to the subarachnoid space and spinal cord parenchyma

through the nerve roots or CSF (4). The clinical presentation of ISCMs is similar to that spinal

epidural metastases, but a distinguishing feature is a Brown–Sequard syndrome (also known as

syndrome of hemilateral spinal cord injury syndrome) or asymmetricmyelopathy, which is seen

in half of patients with ISCMs but only 3% of patients with spinal epidural metastases (5).
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Characteristic symptoms of ISCMs include paresthesia, sensory loss,

and leg weakness with rapid deterioration (2).

The prognosis of ISCMs is extremely poor, as their presence

often indicates end-stage cancer, and mOS after diagnosis is

approximately 3-4 months (4, 6). Although some clinicians

reported experience with surgery (1, 7, 8), radiotherapy (9, 10),

chemotherapy (11, 12), and targeted therapy (13), optimal

treatment modalities for ISCMs have not been established due to

their rarity, heterogeneity, and rapid progression.

Nowadays, IO has been the first-line therapy for advanced LUAD

with negative driver gene mutations. As radiotherapy combined with

IO could stimulate a robust systemic immune response and improve

clinical outcomes (14), radiotherapy combined with IO has been used

in clinical settings for locally advanced esophagus cancer (15),

nasopharyngeal carcinoma (16) and lung cancer (17). In addition,

radiotherapy has shown promising local control with overall acceptable

toxicity in some thoracic pathologies with a poor prognosis, such as

multiple relapsed malignant pleural mesothelioma (18), extensive-stage

small cell lung cancer (ES-SCLC) (19), lung cancer-related BM (20, 21).

However, there are still no reports of radiotherapy combined with IO

for ISCMs. Here, we report a case of regression of ISCMs treated with

IMRT combined with IO.
2 Case presentation

A 65-year-old gentleman with a heavy smoking history

underwent a thoracic computed tomography (CT) scan in June

2021, which showed an 85 mm mass in the left upper lung with

metastases to the right lung, mediastinal and left hilar lymph nodes.

He then underwent endobronchial ultrasound (EBUS) and

transbronchial needle aspiration (TBNA) biopsy. Hematoxylin-

eosin (HE) staining and immunohistochemical (IHC) indicators

such as TTF-1 (+), CK-7 (+), Cg-A (±), syn (+), P40 (-) supported

the diagnosis of LUAD with neuroendocrine differentiation.

Furthermore, EGFR mutation, ALK rearrangement and KRAS

mutation were negative. Based on the International Association for

the Study of Lung Cancer (IASLC, 8th edition TNM staging system),

the diagnosis was LUAD with negative driver gene mutations

(T4N2M1a, stage IVa). Atezolizumab (a programmed cell death

ligand-1 blocker) 1200 mg in combination with paclitaxel liposome

240 mg was administered every 3 weeks. After 6 cycles of treatment, a

CT scan in October 2021 showed multiple BM, and whole brain

radiotherapy (WBRT) was administered with a total dose of 30 Gy/10

fractions. Atezolizumab monotherapy was continued every 3 weeks.

In March 2022, he felt bloated and had difficulty passing urine

and stool. The symptoms gradually worsened, and in April 2022, he

developed intestinal obstruction and urinary retention, which were

only treated symptomatically with catheterisation and enema. Less

than a week later, he developed bilateral lower limb pain with muscle

weakness and was admitted to the Changxing Campus of the Second

Affiliated Hospital of Zhejiang University School of Medicine

(SAHZU). Physical examination revealed bilateral hypoesthesia

below the inguinal ligament, grade 3 muscle strength of the left

lower extremity, grade 4 muscle strength of the right lower extremity,
Frontiers in Oncology 02
and hyporeflexia of the knee. MRI showed that the spinal cord signal

was not homogeneous, with foci of enhancement in the spinal cord at

the T9-T10 and T12-L1 levels (Figure 1A). An online

multidisciplinary collaborative discussion was held for him,

involving oncology, imaging, neurology, neurosurgery and

radiotherapy from Changxing Campus and Deyang People’s

Hospital. ISCMs was diagnosed based on the history of LUAD, the

rapid progression of neurological symptoms and the appearance on

MRI. A comprehensive strategy was then tailored to relieve cancer

pain and improve mobility with neurological function. Based on

symptomatic treatment with dexamethasone and oxycodone, IMRT

combined with atezolizumab was administered to achieve local

control and activate systemic antitumor immunity. The detailed

antitumor regimen consisted of 1200 mg atezolizumab

monotherapy every 3 weeks and concurrent IMRT targeting ISCMs

lesions with the 95% planning target volume (PTV) dose reaching

42Gy/21 fractions (Figure 1B).

Two weeks after starting IMRT, symptoms improved, including

partial recovery of muscle strength in both lower extremities and relief

of pain in the lower extremities. By the end of IMRT, he had regained

normal urination and bowel movements. In addition, muscle strength

in both lower extremities was almost back to normal and pain

medication was no longer required. At this point, he had only a little

numbness in his lower limbs, which did not affect his ability to walk

independently. One month after completion of IMRT, a repeat MRI

was performed, which showed that the enhancing lesions in the spinal

cord at the T9-T10 and T12-L1 levels had disappeared (Figure 1C). In

addition, an 18F-fluorodeoxyglucose (FDG) positron emission

tomography/computed tomography (PET/CT) scan showed no

abnormal FDG uptake in the spinal cord and lungs (Figure 1C),

leading him to believe that he had fully recovered and that there was no

need to continue atezolizumab treatment and regular follow-up.

In February 2023 he was admitted to the respiratory unit of

another hospital because of fever, cough and dyspnoea. Chest CT

showed bilateral pleural effusions with emerging lamellar exudative,

semisolid, multiple foci underpinned by old interstitial lung changes

(Figure 2). Symptomatic treatment such as anti-infectives and

respiratory support was given, but prolonged bed rest, malnutrition

and cough weakness worsened his condition. Respecting his wishes,

hospice care closes the book on him.
3 Discussion

About 40% of ISCMs are associated with BM (1), but spinal MRI is

not routinely performed in patients with BMwithout spinal symptoms,

so a proportion of ISCMs may be missed. This case suggests that spinal

MRI should be better performed in patients with BM.

Optimal treatment modalities for ISCMs have not been

established due to their rarity, heterogeneity, and rapid

progression. Surgery can lead to a wide range of neurological

complications (7, 22). In general, surgical resection has been

proposed in the presence of good performance status (PS) or

rapidly declining neurological function, or indolent and solitary

spinal cord lesions without BM, or failure of radiotherapy, or the
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need to localise the primary malignancy (2, 23–25). However,

patients with ISCMs often have poor PS and cannot tolerate

surgery. Therefore, non-invasive therapies are more needed to

control the progression of ISCMs. Radiotherapy alone can
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achieve an objective response rate (ORR) of 61.9% and a local

control rate of 90.48%, which can maintain patients’ quality of life

to some extent, although there is no evidence that radiotherapy

can improve OS (1, 9). Chemotherapy is usually given in
FIGURE 1

Imaging of tumor lesions before and after treatment. (A) MRI before IMRT plus IO showed that the signal of the spinal cord was not homogeneous,
with foci of enhancement (indicated by red arrows) in the spinal cord at the T9-T10 and T12-L1 levels. (B) IMRT target areas in the median sagittal
section (left) and total volume DVH (right). The bright red line is GTVISCMs, the purple line is PTVISCMs, the orange line is CTV and the blue line is PTV.
The 100% radiation volume of GTVISCMs, PTVISCMs, CTV and PTV reached the dose of 40Gy, and the 95% radiation volume of PTV reached the dose
of 42Gy. (C) MRI after IMRT plus IO treatment showed that the enhancement signal of the original lesions at T9-10 and T12-L1 levels decreased as
an oedema signal (indicated by red arrows). In addition, PET/CT showed no abnormal FDG uptake throughout the spinal cord, mediastinum and
both lungs. IMRT, intensity-modulated radiotherapy; IO, immunotherapy; MRI, magnetic resonance imaging; PET/CT, positron emission
tomography/computed tomography; FDG, 18F-fluorodeoxyglucose. ISCMs, intramedullary spinal cord metastases; DVH, dose-volume histogram;
GTVISCMs, gross tumor volume of ISCMs; PTVISCMs, planning target volume of ISCMs; CTV, clinical target volume; PTV, planning target volume.
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combination with radiotherapy, which is effective in a short term

(11, 26). Data on biological therapies for ISCMs come mainly from

three options that have been tested in the treatment of ISCMs-LC:

targeted epidermal growth factor receptor (EGFR) mutants (13,

27), anaplastic lymphoma kinase (ALK) (28), and immune

checkpoint inhibitors (ICIs) (29). However, these are all case

reports and no large-scale clinical trials have been conducted.

For this patient, we maintained atezolizumab and added IMRT for

the following reasons: 1. A case report demonstrated the potential

efficacy of ICIs for small solitary parenchymal spinal cord metastases

fromNSCLC (29). 2. There is no evidence that changing other ICIs can
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improve ICI resistance. 3. Atezolizumab is active in a subset of patients

with NSCLC with BMwith acceptable toxicity (30, 31), and this patient

had no significant adverse events during his atezolizumab therapy. 4.

Although radiotherapy alone can achieve an ORR of 61.9% and a local

control rate of 90.48%, there is no evidence that radiotherapy can

improve OS (1, 9). A total dose of 42 Gy/21 fractions of IMRT

combined with atezolizumab almost completely reversed the

neurological deficits and achieved a relatively good survival of about

10 months, far exceeding the currently reported median survival

(Figure 3). Therefore, this case illustrates the feasibility of IMRT

combined with IO for ISCM.
FIGURE 3

Timeline of anti-tumour treatment. Since the diagnosis of LUAD stage IVa, the patient achieved an overall survival of 574 days. Since the diagnosis of
ISCMs, the patient achieved a PFS of 289 days. The patient eventually died of pneumonia.
FIGURE 2

Imaging changes in bilateral lung lesions. (A) PET/CT performed 1 month after IMRT plus IO showed striated lesions without abnormal FDG uptake in
the lower lobe of the left lung only. (B) Chest CT performed 9 months after IMRT plus IO showed bilateral pleural effusions with emerging lamellar
exudative, semisolid multiple foci underpinned by old interstitial lung changes (indicated by red circles).
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The patient died of severe pneumonia, which taught us a painful

lesson. He had received a total of 16 cycles of atezolizumab since

2021, and the last use of atezolizumab was approximately 8 months

before the severe pneumonia. There was a lack of follow-up during

the last 8 months, so it was difficult to track the time of onset of

pulmonary symptoms and changes in lung imaging. In general, in

patients who develop enlarged and increased lung lesions after IO,

an exclusive diagnosis should first be made in combination with the

medication history: 1. Factors of the tumor itself, such as tumor

progression leading to intrapulmonary metastases or obstructive

pneumonitis or carcinomatous lymphadenitis. 2. Factors of anti-

tumor therapies, such as the interstitial changes of the lung induced

by IO, targeted drugs, chemotherapy or radiotherapy. 3. Other non-

tumor-related factors, such as pathogen infection, pulmonary

embolism, cardiogenic pulmonary edema, progression of the

underlying systemic disease, or progression of the underlying

lung disease (e.g. worsening of interstitial fibrosis). This case

highlights the importance of patient management during IO

therapy and the importance of early recognition and management

of immune-related adverse events.
4 Conclusion and future perspective

Due to new imaging techniques and the increasing life

expectancy of patients with malignant tumors, more ISCMs will

be encountered in the clinic (23). However, the lack of clinical

trials for ISCMs makes optimized treatment strategies a puzzle.

We reported that precision radiotherapy (such as IMRT)

combined with IO showed potential efficacy against multifocal

ISCMs, and future studies need to include more patients with

multifocal ISCMs to explore the efficacy and safety of radiotherapy

combined with IO.
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Frontiers in Oncology 05
Ethics statement

Written informed consent was obtained from the participant/

patient(s) for the publication of this case report.
Author contributions

YH: Writing – original draft, Writing – review & editing,

Software, Supervision. WH: Data curation, Supervision, Validation,

Writing – review & editing. FX: Data curation, Formal Analysis,

Investigation, Writing – original draft. TH: Conceptualization,

Validation, Visualization, Writing – original draft. ZZ: Resources,

Software, Writing – original draft. ZC: Project administration,

Supervision, Writing – original draft. LJ: Investigation, Writing –

original draft.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This work

was supported by a fund from Deyang Science and Technology

Foundation (Sichuan, China) (No. 2022SCZ129).
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Lv J, Liu B, Quan X, Li C, Dong L, Liu M. Intramedullary spinal cord metastasis in
Malignancies: an institutional analysis and review. OncoTargets Ther. (2019) 12:4741–
53. doi: 10.2147/ott.S193235

2. Goyal A, Yolcu Y, Kerezoudis P, Alvi MA, Krauss WE, Bydon M. Intramedullary
spinal cord metastases: an institutional review of survival and outcomes. J neuro-
oncology. (2019) 142:347–54. doi: 10.1007/s11060-019-03105-2

3. Wu L,Wang L, Yang J, Jia W, Xu Y. Clinical features, treatments, and prognosis of
intramedullary spinal cord metastases from lung cancer: A case series and systematic
review. Neurospine. (2022) 19:65–76. doi: 10.14245/ns.2142910.455

4. Sung WS, Sung MJ, Chan JH, Manion B, Song J, Dubey A, et al. Intramedullary
spinal cord metastases: a 20-year institutional experience with a comprehensive
literature review. World Neurosurg. (2013) 79:576–84. doi: 10.1016/j.wneu.2012.04.005

5. Lee EQ. Nervous system metastases from systemic cancer. Continuum
(Minneapolis Minn.). (2015) 21:415–28. doi: 10.1212/01.Con.0000464178.81957.18
6. Conill C, Marruecos J, Verger E, Berenguer J, Lomeña F, Domingo-Domènech J,
et al. Clinical outcome in patients with intramedullary spinal cord metastases from lung
cancer. Clin Trans oncology: Off Publ Fed Spanish Oncol Societies Natl Cancer Institute
Mexico. (2007) 9:172–6. doi: 10.1007/s12094-007-0031-6

7. Gazzeri R, Telera S, Galarza M, Callovini GM, Sperduti I, Alfieri A. Surgical
treatment of intramedullary spinal cord metastases: functional outcome and
complications-a multicenter study. Neurosurgical Rev. (2021) 44:3267–75.
doi: 10.1007/s10143-021-01491-8

8. Gazzeri R, Telera S, Galarza M, Callovini GM, Sperduti I, Alfieri A. Surgical
treatment of solitary intradural extramedullary spinal cord metastases from solid
cancers of non-neurogenic origin. A multicenter study. J neuro-oncology. (2021)
154:101–12. doi: 10.1007/s11060-021-03804-9

9. Hashii H, Mizumoto M, Kanemoto A, Harada H, Asakura H, Hashimoto T, et al.
Radiotherapy for patients with symptomatic intramedullary spinal cord metastasis. J
Radiat Res. (2011) 52:641–5. doi: 10.1269/jrr.10187
frontiersin.org

https://doi.org/10.2147/ott.S193235
https://doi.org/10.1007/s11060-019-03105-2
https://doi.org/10.14245/ns.2142910.455
https://doi.org/10.1016/j.wneu.2012.04.005
https://doi.org/10.1212/01.Con.0000464178.81957.18
https://doi.org/10.1007/s12094-007-0031-6
https://doi.org/10.1007/s10143-021-01491-8
https://doi.org/10.1007/s11060-021-03804-9
https://doi.org/10.1269/jrr.10187
https://doi.org/10.3389/fonc.2025.1367346
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


He et al. 10.3389/fonc.2025.1367346
10. Hernández-Durán S, Hanft S, Komotar RJ, Manzano GR. The role of stereotactic
radiosurgery in the treatment of intramedullary spinal cord neoplasms: a systematic
literature review.Neurosurgical Rev. (2016) 39:175–83. doi: 10.1007/s10143-015-0654-y

11. Miura S, Kaira K, Kaira R, Akamatsu H, Ono A, Shukuya T, et al. The efficacy of
amrubicin on central nervous system metastases originating from small-cell lung
cancer: a case series of eight patients. Investigational New Drugs. (2015) 33:755–60.
doi: 10.1007/s10637-015-0233-7

12. Shimada T, Iwami E, Kuroda A, Nakajima T, Matsuzaki T, Terashima T. A
patient with small cell lung cancer presenting with paralysis and intramedullary
metastasis successfully treated with chemotherapy. Gan to kagaku ryoho Cancer
chemotherapy. (2020) 47:1217–9.

13. Horiuchi K, Asakura T, Sakaguchi S, Saito F. Successful osimertinib treatment in
a patient who exhibited intramedullary spinal cord metastases of lung adenocarcinoma
with an acquired EGFR T790M mutation. BMJ Case Rep. (2019) 12(6):e229310.
doi: 10.1136/bcr-2019-229310

14. Lynch C, Pitroda SP, Weichselbaum RR. Radiotherapy, immunity, and immune
checkpoint inhibitors. Lancet Oncol. (2024) 25:e352–62. doi: 10.1016/s1470-2045(24)
00075-5

15. Abyaneh R, Ghalehtaki R, Sanford NN. Combination of immune checkpoint
inhibitors and radiotherapy in locally advanced esophagogastric junction
adenocarcinoma: A review. Cancer. (2024) 130:4040–51. doi: 10.1002/cncr.35561

16. Yang X, Ren H, Li Z, Peng X, Fu J. Combinations of radiotherapy with
immunotherapy in nasopharyngeal carcinoma. Int Immunopharmacol. (2023)
125:111094. doi: 10.1016/j.intimp.2023.111094

17. Ma L, Deng L, Peng J, Yu J, Meng X. Chemotherapy-free radiotherapy combined
with immune checkpoint inhibitors: a new regimen for locally advanced non-small cell
lung cancer? Cancer Biol Med. (2024) 20:1035–46. doi: 10.20892/j.issn.2095-
3941.2023.0402

18. Spatola C, Militello C, Tocco A, Salamone V, Raffaele L, Migliore M, et al.
Intensity-modulated radiotherapy for relapsed Malignant pleural mesothelioma.
Future Oncol. (2016) 12:67–71. doi: 10.2217/fon-2016-0330

19. Li H, Zhao Y, Ma T, Shao H, Wang T, Jin S, et al. Radiotherapy for extensive-
stage small-cell lung cancer in the immunotherapy era. Front Immunol. (2023)
14:1132482. doi: 10.3389/fimmu.2023.1132482

20. Lehrer EJ, Kowalchuk RO, Gurewitz J, Bernstein K, Kondziolka D, Niranjan A,
et al. Concurrent administration of immune checkpoint inhibitors and single fraction
stereotactic radiosurgery in patients with non-small cell lung cancer, melanoma, and
renal cell carcinoma brain metastases. Int J Radiat oncology biology Phys. (2023)
116:858–68. doi: 10.1016/j.ijrobp.2023.01.017
Frontiers in Oncology 06
21. Yang Y, Deng L, Yang Y, Zhang T, Wu Y, Wang L, et al. Efficacy and safety of
combined brain radiotherapy and immunotherapy in non-small-cell lung cancer with
brain metastases: A systematic review and meta-analysis. Clin Lung Cancer. (2022)
23:95–107. doi: 10.1016/j.cllc.2021.06.009

22. Visocchi M, Rocca GLA, D’Ercole M, Conforti G, Roselli R, Lauriola L, et al.
Isolated intramedullary cervical spinal cord metastasis from colon cancer: a surgical or
medical challenge? J neurosurgical Sci. (2016) 60:405–7.

23. Payer S, Mende KC, Westphal M, Eicker SO. Intramedullary spinal cord
metastases: an increasingly common diagnosis. Neurosurgical Focus. (2015) 39:E15.
doi: 10.3171/2015.5.Focus15149

24. Callovini GM, Bolognini A, Giordano M, Gazzeri R. Surgical considerations for
intramedullary conus medullaris metastatic tumors with origin from primary lung
lesions: A review of the literature. Neurol India. (2017) 65:211–4. doi: 10.4103/0028-
3886.198218

25. Strickland BA, McCutcheon IE, Chakrabarti I, Rhines LD, Weinberg JS. The
surgical treatment of metastatic spine tumors within the intramedullary compartment.
J neurosurgery Spine. (2018) 28:79–87. doi: 10.3171/2017.5.Spine161161

26. Bakshi A, Biswas G, Deshmukh C, Prasad N, Nair R, Parikh PM. Successful
complete regression of isolated intramedullary spinal cord metastases from epithelial
ovarian carcinoma with chemotherapy and radiotherapy. Indian J Cancer. (2006)
43:136–8. doi: 10.4103/0019-509x.27937

27. Hata Y, Takai Y, Takahashi H, Takagi K, Isobe K, Hasegawa C, et al. Complete
response of 7 years’ duration after chemoradiotherapy followed by gefitinib in a patient
with intramedullary spinal cord metastasis from lung adenocarcinoma. J Thorac Dis.
(2013) 5:E65–7. doi: 10.3978/j.issn.2072-1439.2012.12.09

28. Pellerino A, Buffoni L, Rudà R, Soffietti R. Complete response of spinal
metastases from non-small cell lung cancer with ALK inhibitors. Neurology. (2019)
93:217–9. doi: 10.1212/wnl.0000000000007866

29. Phillips KA, Gaughan E, Gru A, Schiff D. Regression of an intramedullary spinal
cord metastasis with a checkpoint inhibitor: a case report. CNS Oncol. (2017) 6:275–80.
doi: 10.2217/cns-2017-0007

30. Nogami N, Barlesi F, Socinski MA, Reck M, Thomas CA, Cappuzzo F, et al.
IMpower150 final exploratory analyses for atezolizumab plus bevacizumab and
chemotherapy in key NSCLC patient subgroups with EGFR mutations or metastases
in the liver or brain. J Thorac Oncol. (2022) 17:309–23. doi: 10.1016/j.jtho.2021.09.014

31. Gadgeel SM, Lukas RV, Goldschmidt J, Conkling P, Park K, Cortinovis D, et al.
Atezolizumab in patients with advanced non-small cell lung cancer and history of
asymptomatic, treated brain metastases: Exploratory analyses of the phase III OAK
study. Lung Cancer. (2019) 128:105–12. doi: 10.1016/j.lungcan.2018.12.017
frontiersin.org

https://doi.org/10.1007/s10143-015-0654-y
https://doi.org/10.1007/s10637-015-0233-7
https://doi.org/10.1136/bcr-2019-229310
https://doi.org/10.1016/s1470-2045(24)00075-5
https://doi.org/10.1016/s1470-2045(24)00075-5
https://doi.org/10.1002/cncr.35561
https://doi.org/10.1016/j.intimp.2023.111094
https://doi.org/10.20892/j.issn.2095-3941.2023.0402
https://doi.org/10.20892/j.issn.2095-3941.2023.0402
https://doi.org/10.2217/fon-2016-0330
https://doi.org/10.3389/fimmu.2023.1132482
https://doi.org/10.1016/j.ijrobp.2023.01.017
https://doi.org/10.1016/j.cllc.2021.06.009
https://doi.org/10.3171/2015.5.Focus15149
https://doi.org/10.4103/0028-3886.198218
https://doi.org/10.4103/0028-3886.198218
https://doi.org/10.3171/2017.5.Spine161161
https://doi.org/10.4103/0019-509x.27937
https://doi.org/10.3978/j.issn.2072-1439.2012.12.09
https://doi.org/10.1212/wnl.0000000000007866
https://doi.org/10.2217/cns-2017-0007
https://doi.org/10.1016/j.jtho.2021.09.014
https://doi.org/10.1016/j.lungcan.2018.12.017
https://doi.org/10.3389/fonc.2025.1367346
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Intensity-modulated radiotherapy combined with immunotherapy for intramedullary spinal cord metastases of lung adenocarcinoma
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion and future perspective
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


