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Introduction

A disease progression pattern in a limited number of sites, 
called oligoprogression, is relatively common in non-
small cell lung cancer (NSCLC) patients during immune 

checkpoint inhibitor (ICI) treatments (1,2). Continuing ICI 

treatments beyond progressive disease (PD) is an effective 

treatment option in NSCLC patients with absence of tumor 

progression at critical anatomical sites (3,4). However, 
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it is controversial how to manage clinically problematic 
oligoprogressive lesions, such as superior vena cava (SVC) 
obstruction during ICI treatments.

Here, we report a case that continuing ICI treatment after 
palliative surgery for a malignant SVC obstruction that was 
resistant to ICI led to long-term survival without disease 
progression. We present the following case in accordance 
with the CARE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-22-839/rc).

Case presentation

A 43-year-old man with a history of smoking presented with 
facial swelling and pain in the right shoulder. Contrast-
enhanced computed tomography (CT) revealed a tumor 
(40×40 mm) at the apex of the right lung, pulmonary and 
pleural nodules, and swollen mediastinal lymph nodes. 
A swollen mediastinal lymph node directly invaded into 
the SVC (Figure 1A). 18F-fluorodeoxyglucose-positron 
emission tomography (FDG-PET) revealed FDG uptake 
in these lesions (Figure 1B). Pathological diagnosis with 
endobronchial ultrasound-guided transbronchial needle 
aspiration of the #4R lymph node revealed adenocarcinoma. 
On the basis of these findings, the patient was diagnosed with 
lung adenocarcinoma with SVC obstruction (cT3N2M1c; 
stage IVB). Next generation sequencing revealed negative 
results for all driver oncogenes. The programmed cell death 
ligand-1 (PD-L1) tumor proportion score was <1%.

Treatment  wi th  carboplat in ,  pemetrexed,  and 

pembrolizumab was initiated as the first-line chemotherapy. 
The size of the primary tumor, pulmonary and pleural 
metastases, and most mediastinal lymph node metastases 
reduced after four cycles of treatment, but only one lesion 
invading the SVC increased (Figure 2A). FDG-PET also 
showed increased FDG accumulation in only one lesion 
invading the SVC (Figure 2B). The pain in the right shoulder 
improved with the shrinking of the primary tumor, but facial 
swelling did not improve. Therefore, surgical resection 
of the lesion and vascular replacement were performed 
(Figure 3A,3B). The surgery was performed under general 
anesthesia and cardiopulmonary bypass, using propofol 
for sedation, remifentanil for analgesia, and rocuronium 
for relaxation. There were no differences in pathological 
findings and PD-L1 tumor proportion score (TPS) between 
the endobronchial ultrasound-guided transbronchial needle 
aspiration (EBUS-TBNA) and surgically resected samples. 
The facial swelling improved soon after surgery. Edoxaban 
(60 mg/day), an anticoagulant, was initiated postoperatively 
to prevent prosthetic graft occlusion. Since other tumor 
lesions continued to shrink, first-line chemotherapy was 
continued after surgery. At present, 22 months have passed 
since the surgery, and maintenance therapy with pemetrexed 
and pembrolizumab is ongoing, without disease progression 
nor any adverse events.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
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Figure 1 Radiation examinations at diagnosis. (A) Contrast-enhanced CT of a swollen mediastinal lymph node directly invading into the 
SVC. (B) 18F-FDG-PET reveals FDG uptake in the apex of the right lung, pulmonary and pleural nodules, and swollen mediastinal lymph 
nodes. CT, computed tomography; SVC, superior vena cava; FDG-PET, fluorodeoxyglucose-positron emission tomography. 
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was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal. 

Discussion

A disease progression pattern in a limited number of sites, 
called oligoprogression, occurs in approximately 20–40% of 
NSCLC patients during immunotherapy and is associated 
with longer overall survival than systemic progression (1,2). 

As only one tumor invading the SVC increased and other 
lesions were reduced with immunotherapy, in our case, the 
progression pattern fitted the definition of oligoprogression. 
Appropriate management of oligoprogression during ICI 
treatment is extremely important for achieving long-term 
survival in NSCLC patients.

Recently, ICI treatments beyond PD have been shown to 
be effective in NSCLC patients with a stable performance 
status and absence of tumor progression at critical 
anatomical sites (3,4). Furthermore, when a limited number 
of tumor sites increase during ICI treatments, continuing 
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Figure 2 Radiation examinations at diagnosis after four cycles of treatment. (A) Contrast-enhanced CT of the lesion invading the SVC that 
increased despite of four cycles of chemotherapy. (B) 18F-FDG-PET shows increased FDG accumulation in only one lesion invading the 
SVC. CT, computed tomography; SVC, superior vena cava; FDG-PET, fluorodeoxyglucose-positron emission tomography. 
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Figure 3 Radiation examinations at diagnosis after the surgery. (A) Surgical resection of the increased lesion that blocked the SVC and 
vascular replacement. (B) 18F-FDG-PET finding after surgical resection of the lesion and vascular replacement. SVC, superior vena cava; 
FDG-PET, fluorodeoxyglucose-positron emission tomography. 
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immunotherapy following local therapy for such lesions 
can result in prolonged benefits (5). A recent study showed 
that neoadjuvant immunotherapy did not impede the 
feasibility of surgery and resulted in good clinical outcomes; 
nevertheless, eligible patients had resectable NSCLC (6). 
Therefore, surgical resection of an oligoprogressive lesion 
during immunotherapy may be a reasonable management 
option for local therapy.

The clinical course of the present case suggests that 
palliative surgery may be an effective management option 
for a clinically problematic lesion, such as SVC obstruction, 
which increases during immunotherapy. Although local 
therapies for SVC obstruction, such as stent insertion, 
radiotherapy, and surgical resection, or regimen change as 
second-line chemotherapy were considered management 
candidates in our case, surgical resection of the lesion 
causing SVC obstruction was selected for the following 
reasons. First, stent insertion was expected to provide 
only temporary relief of SVC obstruction. Although stent 
insertion is an effective and less-invasive management 
option for malignant SVC obstruction, re-obstruction 
remains a concern (7). In this particular case, since the 
tumor invading the SVC increased in size despite of the 
chemotherapy, surgical resection was considered more likely 
to achieve reliable and long-term relief of SVC obstruction. 
Second, intrathoracic radiotherapy could not be selected 
actively owing to concerns of pulmonary toxicity as the 
patient was undergoing immunotherapy. Intrathoracic 
radiotherapy was also considered as a local therapy for 
SVC obstruction, since the irradiation area would have 
been mainly in the mediastinum and the effects on the lung 
would be minimal. However, the safety of intrathoracic 
radiotherapy during immunotherapy remains unknown. 
Furthermore, inadequate response or recurrence occur 
with radiotherapy in some cases (7,8). Third, continuing 
immunotherapy seemed to be better than changing the 
regimen to achieve long-term survival, as other lesions, 
except for the one causing SVC obstruction, were reduced 
by the on-going immunotherapy regimen. Therefore, we 
decided to resect the lesion causing SVC obstruction and 
subsequently continue immunotherapy, which led to long-
term survival without disease progression.

SVC obstruction due to malignancies has historically 
been considered an emergent condition; therefore, 
immediate radiotherapy was considered necessary for 
obstruction relief. However, recent guidelines recommend 
that stent insertion, radiotherapy, or chemotherapy 

should be considered in lung cancer patients with SVC 
obstruction, depending on the histopathological results (8). 
In the era of ICIs, immunotherapy combined with cytotoxic 
chemotherapy may be an effective treatment option for lung 
cancer patients with SVC obstruction, since it has a better 
response rate than conventional chemotherapy (9). In fact, a 
previous report showed that immunotherapy combined with 
cytotoxic chemotherapy was effective for such a patient (10). 
Surgical resection should be considered an effective local 
therapy when a clinically problematic lesion, such as SVC 
obstruction, is resistant to immunotherapy, as in the present 
case. It is important to discuss the appropriate treatment 
with a multidisciplinary team involving oncologists, 
surgeons, radiotherapists, and interventional radiologists.

Conclusions

The clinical course of the case presented here suggests that 
palliative surgery may be an effective management option 
for a clinically problematic lesion, such as SVC obstruction, 
which increases during immunotherapy.
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appropriately investigated and resolved. All procedures 
performed in this study were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient for publication of this case report and accompanying 
images. A copy of the written consent is available for review 
by the editorial office of this journal.
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