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Unusual clinical course

A durable complete response, or sustained disappearance of measurable malignancy, can occur in selected pa-
tients with metastatic renal cell carcinoma after systemic therapy. Clear cell renal cell carcinoma is the most com-
mon renal cell carcinoma subtype. Lenvatinib is a multikinase inhibitor with antiangiogenic activity, and pembro-
lizumab is an anti-programmed death-1 immune checkpoint inhibitor. Although this combination can induce deep
extracranial responses, central nervous system relapse after prolonged complete response remains incompletely
characterized. This report describes a 73-year-old man with late isolated brain metastasis of clear cell renal cell
carcinoma after durable complete response to lenvatinib-pembrolizumab and deferred cytoreductive nephrectomy.
A 73-year-old man presented with right flank pain. Computed tomography showed a right renal tumor, level Il
inferior vena cava tumor thrombus, and multiple pulmonary metastases. Baseline brain computed tomography
showed no intracranial metastasis. He received lenvatinib plus pembrolizumab, resulting in marked regression
of the primary tumor, inferior vena cava thrombus, and lung metastases. Deferred cytoreductive nephrectomy
with thrombectomy was then performed, and pathology confirmed clear cell renal cell carcinoma with exten-
sive treatment effect. Lenvatinib was discontinued because of renal dysfunction, and pembrolizumab mono-
therapy was continued. The patient maintained complete extracranial radiographic remission for more than
2 years. He later developed headache, and brain magnetic resonance imaging revealed a solitary left occipital
metastasis without systemic recurrence. Stereotactic body radiotherapy achieved local control.

This case shows that late isolated central nervous system relapse can occur despite durable extracranial com-
plete response after lenvatinib-pembrolizumab and deferred cytoreductive nephrectomy. New neurological
symptoms in long-term responders should prompt brain magnetic resonance imaging, because intracranial
progression may occur even when systemic imaging remains negative.
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Introduction

Clear cell renal cell carcinoma (ccRCC) is the most common
histological subtype of renal cell carcinoma (RCC), and RCC
accounts for most malignant kidney tumors [1]. Patients can
present with flank pain, hematuria, an abdominal mass, con-
stitutional symptoms, or paraneoplastic findings, although
many renal tumors are detected incidentally by cross-section-
al imaging [1]. Diagnosis is based on radiological evaluation,
pathological confirmation when clinically required, and stag-
ing to assess local extension, venous tumor thrombus, nod-
al disease, and distant metastases [1]. Management depends
on disease stage and includes surgery, systemic therapy, and
local treatment for selected metastatic sites [1].

Lenvatinib is an oral multikinase inhibitor that targets vascular
endothelial growth factor receptors and other proangiogenic
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and oncogenic pathways [2,3]. Pembrolizumab is an anti-pro-
grammed death-1 immune checkpoint inhibitor that restores
antitumor T-cell activity [4]. The combination of lenvatinib and
pembrolizumab is an established first-line systemic option for
advanced RCC and can produce deep tumor responses in se-
lected patients [2].

A complete response (CR) refers to disappearance of measur-
able malignant disease, and durable CR indicates sustained
disappearance of measurable malignant disease over time,
including in some patients after treatment de-escalation or
modification [5]. In metastatic RCC, durable systemic respons-
es have renewed interest in deferred cytoreductive nephrecto-
my (dCN), in which systemic therapy is given first and surgery
is considered only after favorable biological selection [6-11].
Previous reports have described successful deferred cytore-
ductive nephrectomy after immune checkpoint inhibitor-based
therapy, including lenvatinib plus pembrolizumab [7,8,12,13].
However, late isolated central nervous system (CNS) relapse
after prolonged extracranial complete response remains insuf-
ficiently characterized [14-16].

This report describes the case of a 73-year-old man with a
late isolated brain metastasis of clear cell renal cell carcino-
ma following a durable complete response to lenvatinib-pem-
brolizumab, resulting in deferred cytoreductive nephrectomy.

Figure 1. Baseline computed tomography showing clear cell
renal cell carcinoma with an inferior vena cava tumor
thrombus and pulmonary metastases. (A) Axial
contrast-enhanced computed tomography (CT) image
showing the right renal mass (arrow). (B) Coronal
contrast-enhanced CT image showing a level Il inferior
vena cava (IVC) tumor thrombus (arrow). (C) Axial
chest CT image showing multiple bilateral pulmonary
metastases (arrows). These findings established
metastatic renal cell carcinoma requiring initial
systemic therapy.
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Figure 2. Radiological response after lenvatinib plus pembrolizumab and complete extracranial response after deferred cytoreductive
nephrectomy. (A) Contrast-enhanced computed tomography (CT) after systemic therapy showing marked reduction of the
right renal tumor (arrow). (B) Coronal CT image after systemic therapy showing shrinkage of the inferior vena cava (IVC)
tumor thrombus (arrow). (C) Chest CT after systemic therapy showing near-complete resolution of pulmonary metastases
(arrows). (D) Follow-up chest CT after deferred cytoreductive nephrectomy showing disappearance of pulmonary metastases,
consistent with complete response (CR).

Case Report

A 73-year-old man presented with right flank pain. Contrast-
enhanced computed tomography (CT) revealed a right renal
mass with a level Il inferior vena cava (IVC) tumor throm-
bus and multiple bilateral pulmonary metastases, consistent
with cT3bNOM1 disease (Figure 1). Baseline brain CT showed
no evidence of intracranial metastasis. Laboratory studies
showed elevated C-reactive protein and mild anemia, and
the patient was classified as intermediate risk according to
the International Metastatic Renal Cell Carcinoma Database
Consortium criteria.

Because of the metastatic burden and the presence of an IVC
tumor thrombus, systemic therapy with lenvatinib plus pem-
brolizumab was initiated before surgery. Lenvatinib was started
at 20 mg once daily and was later reduced stepwise to 10 mg
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because of hypertension and fatigue. After 2 cycles, follow-up
imaging showed marked regression of the primary renal tumor,
substantial reduction of the IVC tumor thrombus, and near-
complete resolution of the pulmonary metastases (Figure 2).

Following this favorable response, deferred cytoreductive ne-
phrectomy with IVC thrombectomy was performed. The op-
erative time was 268 min, and the estimated blood loss was
1000 mL. Histopathological examination showed clear cell re-
nal cell carcinoma with extensive treatment-related necrosis
and focal residual viable tumor (Figure 3). The postoperative
course was uneventful except for transient renal dysfunction.

Lenvatinib was resumed at 8 mg after surgery but was dis-
continued soon afterward because of worsening renal func-
tion. Pembrolizumab monotherapy was continued without im-
mune-related adverse events. Serial CT examinations during
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Figure 3. Histopathological findings of the resected primary renal tumor following neoadjuvant lenvatinib-pembrolizumab therapy
and deferred cytoreductive nephrectomy. (A) Extensive treatment-related changes are present within the primary tumor
bed, including fibrosis, hemorrhage, necrosis, and aggregates of foamy macrophages (hematoxylin and eosin [H&E], x 400).
(B) Residual viable clear cell renal cell carcinoma composed of tumor cells with abundant clear cytoplasm arranged in nests
and cords within a delicate vascular network (H&E, x 400). (C) Sarcomatoid differentiation characterized by spindle-cell
proliferation with marked nuclear pleomorphism and loss of conventional clear cell morphology (H&E, x 400). (D) High-power
view of the sarcomatoid component demonstrating severe nuclear atypia, hyperchromasia, and pleomorphic tumor cells

(H&E, x 1000).

follow-up showed persistent complete extracranial radiograph-
ic remission and no extracranial recurrence.

More than 2 years after achieving systemic CR, the patient de-
veloped mild headache. Brain magnetic resonance imaging
(MRI) revealed a solitary lesion in the left occipital lobe, whereas
systemic imaging showed no evidence of extracranial disease
(Figure 4). Stereotactic radiotherapy (SRT; 30 Gy in 3 fractions)
was administered and achieved good local control. At the most
recent follow-up, no further systemic recurrence was observed.

Discussion

This case provides 2 main clinical lessons. First, lenvatinib-
pembrolizumab can induce marked downstaging of metastatic

This work is licensed under Creative Commons Attribution-
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ccRCC with an IVC tumor thrombus and enable dCN in a care-
fully selected responder. Second, durable extracranial CR does
not eliminate the possibility of late isolated CNS relapse, sug-
gesting that the brain may remain a clinically relevant sanc-
tuary site.

The role of cytoreductive nephrectomy in metastatic RCC has
changed substantially after trials that questioned routine up-
front nephrectomy in patients requiring systemic therapy [9,10].
Current strategies increasingly use initial systemic therapy as
a selection tool to identify patients with favorable tumor bi-
ology who may benefit from delayed surgery [8,11]. The pres-
ent case is consistent with this approach: regression of both
the primary tumor and IVC tumor thrombus after lenvatinib-
pembrolizumab converted a technically complex presenta-
tion into an operable condition. Similar reports have described
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Figure 4. Brain magnetic resonance imaging before and after stereotactic body radiotherapy for isolated brain metastasis. (A) Axial
fluid-attenuated inversion recovery (FLAIR) magnetic resonance imaging (MRI) showing a solitary hyperintense lesion in
the left occipital lobe (arrow). Gadolinium contrast was not administered at diagnosis because of clinical considerations.
(B) Follow-up axial FLAIR MRI after stereotactic radiotherapy (SRT) showing marked reduction in lesion size and good local
control.

successful dCN after lenvatinib-pembrolizumab and favorable
clinical or pathological outcomes after immune checkpoint in-
hibitor-based therapy [7,8].

Pathological examination in our patient showed extensive treat-
ment effect with only focal residual viable tumor, supporting
substantial cytoreduction at the primary site. Moreover, com-
plete extracranial remission persisted after lenvatinib discon-
tinuation because of renal dysfunction. This course is compat-
ible with previous observations that some patients with deep
responses to immunotherapy-based treatment can maintain
prolonged disease control after treatment de-escalation [14].

The distinctive feature of this case is the late isolated brain
metastasis after more than 2 years of extracranial CR. Brain
metastases from RCC are clinically important because they
can cause neurological morbidity, and intracranial efficacy of
systemic regimens remains less well defined than extracranial
efficacy [15,16]. The CNS can be a relative sanctuary site be-
cause of the blood-brain barrier and a distinct immune micro-
environment [15-17]. Therefore, occult micrometastatic disease
can persist intracranially despite durable extracranial control.

In patients treated with immune checkpoint inhibitors, new neu-
rological symptoms also require careful differential diagnosis,

This work is licensed under Creative Commons Attribution-
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including brain metastasis, cerebrovascular events, and im-
mune-related neurologic adverse events. A recent American
Journal of Case Reports case of sintilimab-associated enceph-
alitis and myocarditis illustrates that ICl-related neurological
toxicity can mimic or coexist with oncologic complications, re-
inforcing the need for prompt neurological assessment and ap-
propriate brain imaging in symptomatic patients [18].

Local therapy remains central for limited brain metastasis
from RCC. Stereotactic radiosurgery or stereotactic radiother-
apy can provide local control, and combined use with immune
checkpoint inhibition has been associated with prolonged dis-
ease control in selected cases [15,19]. In our patient, SBRT
achieved durable local control without subsequent extracra-
nial relapse, supporting timely local treatment when CNS-only
progression is detected.

This case does not establish a universal indication for rou-
tine brain surveillance in asymptomatic long-term responders.
However, it supports careful neurological assessment during
long-term follow-up and a low threshold for brain MRl when
new neurological symptoms occur. In selected high-risk clini-
cal contexts, individualized CNS imaging may be considered,
but its optimal timing and impact on outcomes require fur-
ther study.
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Conclusions

Lenvatinib-pembrolizumab enabled marked tumor regression
and deferred cytoreductive nephrectomy in a patient with met-
astatic clear cell renal cell carcinoma and an inferior vena cava
tumor thrombus, resulting in durable extracranial complete
response. However, late isolated brain metastasis occurred
without systemic recurrence. Long-term responders should
be monitored carefully for neurological symptoms, and brain
magnetic resonance imaging should be performed promptly
when clinically indicated.

Acknowledgments

We thank the Departments of Radiology and Pathology at our
institution for support with imaging review and pathological
interpretation, and the clinical nursing staff for dedicated pa-
tient care. We are sincerely grateful to the patient and his fam-
ily for their cooperation and consent.

References:

—

. Hashmi MF, Limaiem F. Renal clear cell cancer. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK563230/

. Motzer R, Alekseev B, Rha SY, et al. Lenvatinib plus pembrolizumab or everoli-
mus for advanced renal cell carcinoma. N Engl ) Med. 2021;384(14):1289-300

. Padda IS, Patel P, Parmar M. Lenvatinib. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK567768/

. Flynn JP, Gerriets V. Pembrolizumab. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2025. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK546616/

. Delgado A, Guddati AK. Clinical endpoints in oncology — A primer. Am }
Cancer Res. 2021;11(4):1121-31

. Rini B, Plimack ER, Stus V, et al. Pembrolizumab plus axitinib versus suni-
tinib for advanced renal-cell carcinoma. N Engl) Med. 2019;380(12):1116-27

. Sato H, Sazuka T, Fujimoto A, et al. A case of metastatic renal cell carci-
noma successfully treated with deferred cytoreductive nephrectomy fol-
lowing lenvatinib plus pembrolizumab combination therapy. JU Case Rep.
2023;6(3):185-89

. do Amaral PS, Beckermann KE, Gordetsky JB, et al. Clinical and patholog-
ical outcomes of deferred nephrectomy in patients with metastatic and
locally advanced RCC after immune checkpoint inhibitors. Oncologist.
2025;30(4):0yaf004

. Méjean A, Ravaud A, Thezenas S, et al. Sunitinib alone or after nephrecto-
my in metastatic renal-cell carcinoma. N Engl ) Med. 2018;379(5):417-27

N

w

~

S}

(=2}

~

=)

o

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Ito F. et al:
Brain metastasis of clear cell renal cell carcinoma
© Am J Case Rep, 2026; 27: €953192

Department and Institution Where Work Was Done
Gifu Prefectural Tajimi Hospital, Tajimi, Gifu, Japan.
Patient Consent

Written informed consent for publication of clinical data and
images was obtained from the patient.

Statement

During preparation of this manuscript, ChatGPT (OpenAl, GPT-
5.5) was used only for English-language editing and formatting
assistance. All scientific content, interpretation, and final man-
uscript revisions were performed and verified by the authors.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who
confirm that the images are original with no duplication and
have not been previously published in whole or in part.

10. Bex A, Mulders P, Jewett M, et al. Comparison of immediate vs deferred
cytoreductive nephrectomy in patients with synchronous metastatic renal
cell carcinoma receiving sunitinib: the SURTIME randomized clinical trial.
JAMA Oncol. 2019;5(2):164-70

11. Singla N, Hutchinson RC, Ghandour RA, et al. Improved survival after cyto-
reductive nephrectomy for metastatic renal cell carcinoma in the contem-
porary immunotherapy era. Urol Oncol. 2020;38(6):604.e9-.e17

12. Labbate C, Hatogai K, Werntz R, et al. Complete response of renal cell car-
cinoma vena cava tumor thrombus to neoadjuvant immunotherapy. J
Immunother Cancer. 2019;7(1):66

13. Field CA, Cotta BH, Jimenez J, et al. Neoadjuvant sunitinib decreases infe-
rior vena caval thrombus size and is associated with improved oncologic
outcomes. Clin Genitourin Cancer. 2019;17(3):e505-e12

14. Zambrana F, Carril-Ajuria L, Gomez de Liano A, et al. Complete response
and renal cell carcinoma in the immunotherapy era: the paradox of good
news. Cancer Treat Rev. 2021;99:102239

15. Matsui Y. Current multimodality treatments against brain metastases from
renal cell carcinoma. Cancers (Basel). 2020;12(10):2875

16. Charnley N, Fife K, Heng DYC, et al. Impact of brain metastases on system-
ic renal cell carcinoma treatment outcomes: A systematic literature review.
Cancer Treat Rev. 2025;140:103024

17. Moreira M, Pobel C, Epaillard N, et al. Resistance to cancer immunotherapy
in metastatic renal cell carcinoma. Cancer Drug Resist. 2020;3(3):454-71

18. Guo H, Wu H, Li J, et al. Neurological and cardiac adverse events in cervi-
cal cancer treatment: A case of postoperative sintilimab-induced enceph-
alitis and myocarditis. Am J Case Rep. 2025;26:e947730

19. Levitin M, Ofori J, Shin W), et al. Radiation and checkpoint inhibitor immu-
notherapy lead to long-term disease control in a metastatic RCC patient
with brain metastases. Front Oncol. 2020;10:566070

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



