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Complete response after treatment with 
pembrolizumab in a patient with metastatic 
cutaneous squamous cell carcinoma 
involving the cavernous sinus
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CASE SUMMARY
An 84-year-old man with a history 

of numerous nonmelanomatous skin 
cancers of the face presented with 
blurry vision and diplopia, as well as 
numbness and foreign body sensation 
to the right face. MRI demonstrated 
an enhancing mass encompassing the 
lateral rectus muscle in the right orbit, 
extending dorsally until the anterior 
cavernous sinus (Figure 1A). This 
prompted a biopsy of the right orbital 
mass, which revealed poorly differ-
entiated squamous cell carcinoma, 
suggesting recurrence of a previously 
treated cutaneous squamous cell car-
cinoma (cSCC) of unknown location. 
The mass was confirmed on staging 
positron emission tomography/com-
puted tomography (PET/CT) with no 
evidence of nodal or distant metastatic 
involvement. The patient declined 
surgical intervention and instead was 
initiated on pembrolizumab, 200 mg 
every 3 weeks for 2 years, without 

any additional adjuvant chemotherapy 
or radiation therapy. For the patient’s 
convenience, pembrolizumab was cho-
sen over nivolumab, which is dosed 
twice a week. At the patient’s next 

follow-up visit, 2-and-a-half weeks 
after the first cycle, the patient noted 
improvement of his diplopia and com-
plete resolution of associated pain. An 
MRI obtained 4 months after initia-
tion of pembrolizumab demonstrated 
a near complete response of the mass. 
At the patient’s most recent follow-up, 
2 years after initiation of pembroli-
zumab therapy, the patient has main-
tained his near complete response on 
follow-up MRIs, with further reso-
lution of his visual symptoms (Fig-
ure 1B). Throughout treatment, the 
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FIGURE 1. MRIs demonstrating extent of tumor involvement before (1A) and after (1B) 
treatment with pembrolizumab in an 84-year-old man with cutaneous squamous cell carci-
noma involving the right orbit extending along the cone of the orbit into the cavernous sinus.
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patient experienced minimal toxicity, 
including hypothyroidism treated with 
replacement thyroid hormone.

IMAGING FINDINGS
Initial diagnostic MRI demonstrated 

an enhancing mass encompassing the 
right lateral rectus muscle extending 
posteriorly until the anterior cavernous 
sinus. A staging PET/CT scan demon-
strated an F-18 fluorodeoxyglucose 
(FDG)-avid soft-tissue mass of the 
right orbit consistent with the mass 
seen on MRI as well as 2 FDG-avid 
cutaneous nodules in the left cheek and 
left posterior ear respectively, but no 
evidence of nodal or distant metastatic 
disease. The 2 cutaneous nodules, 1 of 
which was proven on biopsy to be basal 
cell carcinoma, were no longer noted 
on examination after completion of 
pembrolizumab therapy. During treat-
ment with pembrolizumab, follow-up 
MRIs were obtained every 2 months 
for the first 6 months and then every 3 
months afterward. These demonstrated 
continued near complete response of 

the cancer beginning 4 months after 
starting therapy.

DIAGNOSIS
Recurrent cutaneous squamous cell 

carcinoma of the right orbit involving 
the anterior cavernous sinus

DISCUSSION
PD-1 is a cell surface protein 

that sends a signal to dampen T-cell 
responses when activated. In cancer 
cells, PD-1 is often turned on with the 
goal of suppressing immune responses. 
Thus, preventing these molecules from 
interacting with their binding part-
ners via antibody blockade can restore 
anti-tumor immune responses with 
significant clinical benefits.1 Pem-
brolizumab, a monoclonal antibody 
targeting PD-1, has been shown to be 
efficacious in treating melanoma, lung 
cancer, mucosal head and neck can-
cer, gastric cancer, urothelial cancer, 
and triple-negative breast cancer.1 In 
immunosuppressed populations, cSCC 
has a high mutational burden and has 

increased incidence. In other cancers, 
these attributes predict likely response 
to immunotherapy with a checkpoint 
inhibitor, prompting the investigation 
of PD1 inhibition as treatment for unre-
sectable, locally advanced or metastatic 
cSCC.2

This patient’s experience highlights 
the potential for PD-1 inhibition as 
definitive treatment of locally advanced 
or metastatic cutaneous squamous cell 
carcinoma, an entity typically treated 
with local resection and radiation ther-
apy with or without concurrent chemo-
therapy. Our patient’s clinical course 
is consistent with a previous case 
series that reported multiple complete 
and partial responses in patients with 
locally advanced or metastatic cSCC 
receiving anti-PD1 therapy.1 Of note, a 
phase II trial elucidated the efficacy of 
cemiplimab, another PD1 inhibitor, in 
unresectable, locally advanced and met-
astatic cSCC.2

In addition, analysis of the patient’s 
blood was performed, as part of an 
IRB-approved protocol, just prior to 

FIGURE 2. Peripheral blood cells were isolated at the indicated time point, and levels of immune cell types were determined by flow cytom-
etry analysis using the indicated markers. Levels are depicted as percentage of viable white cells. Significant changes in circulating levels 
were determined using the Student t test. Key: MDSC = myeloid-derived suppressor cells, M-MDSC = monocytic myeloid-derived suppres-
sor cells, PMN-MDSC = polymorphonuclear myeloid-derived suppressor cells.
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treatment with pembrolizumab, and at 1 
month and 10 months after initiation of 
treatment (Figure 2). A decrease in the 
levels of circulating myeloid-derived 
suppressor cells (MDSCs), particularly 
monocytic MDSCs was associated with 
response. The frequencies of circulating 
CD8+ T cells were slightly increased 
after treatment, whereas levels of circu-
lating CD4+ T cells were significantly 
lower at the second time point mea-
sured. Interestingly, a significant reduc-
tion in the levels of suppressive CD8+ 
T cells (CD8+ CD28- PD1+) and regu-
latory T cells were also associated with 
treatment response.

The immunologic findings in this 
case are consistent with recent stud-
ies identifying changes in peripheral 
blood lymphocytes during treatment 
with immunotherapy. In this case, 
we observed a decrease in the periph-
eral blood levels of cell types associ-
ated with immune suppression such 
as MDSCs, CD8+ CD28- PD-1+ T 
cells, and regulatory T cells. Stud-
ies have demonstrated associations 
between both decreased MDSC levels 
and decreased regulatory T cell levels, 

respectively, with response to immune 
checkpoint inhibition in patients with 
melanoma.3,4 Also, CD8+ CD28+ T 
cells were recently shown to be criti-
cal in anti-PD-1 therapy in lung can-
cer patients.5 Therefore, decreased 
CD8+ CD28- T cell populations after 
treatment, which were observed in 
our patient’s case, may be a marker of 
immunotherapy sensitivity in cSCC.

CONCLUSION
This report presents a case of a 

patient with recurrent, poorly differ-
entiated cutaneous squamous cell car-
cinoma metastatic to the right orbit, 
tracking posteriorly into the cavernous 
sinus, causing blurry vision and diplo-
pia. The patient declined surgical inter-
vention and instead was initiated on 
pembrolizumab immunotherapy. After 
completing his regimen, the patient had 
a complete response to therapy, with 
resolution of his visual symptoms and 
stable appearance of the mass on fol-
low-up MRIs.

Analysis of the patient’s blood 
was performed prior to treatment, as 
well as at 2 time points afterward, and 

showed a decrease in various immune 
suppressive cell lines, such as circulat-
ing myeloid-derived suppressor cells, 
CD8+ CD28- PD-1+ T cells, and reg-
ulatory T cells. These cell lines have 
been associated with response to anti 
PD-1 therapy in melanoma and lung 
cancer, and as demonstrated by this 
case report, may be useful markers in 
response to immunotherapy in cutane-
ous squamous cell carcinoma as well.
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