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Case Report

Successful secondary radical operation on unretractable 
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Background: Although rechallenge with platinum-based chemotherapy is effective for most platinum-
sensitive recurrent ovarian cancer (ROC) patients, there is still a subset of patients who have no responses 
to the standard care. Overcoming multidrug resistance (MDR) is a top priority in oncology clinics, but it 
remains intricate. It is difficult for clinicians to manage unretractable ROC when conventional therapy yields 
no results. The rational and effective use of immunotherapy will contribute to the clinical benefit of these 
patients, especially in patients without approved immunotherapy biomarkers. Here we present a case of 
successful secondary radical surgery for unretractable metastatic MDR ROC by immunotherapy based on 
her immune-infiltrating tumor microenvironment signatures.
Case Description: A 57-year-old woman, diagnosed with IC2 stage high-grade serous ovarian cancer 
in 2015, underwent immediate ultra-radical cytoreductive surgery followed by 6 cycles of platinum-
containing adjuvant chemotherapy. After nearly 37 months of disease-free status, the woman complained of 
spontaneous pain from the right subcostal margin for 1 month and was diagnosed with ROC accompanied 
by multiple unretractable colorectal and hepatic metastases. Standard chemotherapies were ineffective and 
quickly resulted in disease progression and grade IV myelosuppression followed impaired gastrointestinal 
function. Notably, after standard chemotherapy, the patient was tested negative for all immune biomarkers, 
but multiple fluorescence immunohistochemistry indicated that her tumor tissue was significantly infiltrated 
with the cluster of differentiation 8 (CD8) T cells and natural killer (NK) cells, implying potential benefits 
of immunotherapy. Then changed to 3 cycles of intravenous pembrolizumab, the main pelvic tumor and 
hepatic metastases showed significant shrinkage and achieved partial response, but the disease progressed 
after 8.7 months. Subsequently, arterial perfusion with pembrolizumab was performed combined with the 
chemotherapy. A comfortingly partial response was achieved again that enabled the patient to successfully 
undergo a secondary radical surgery for colorectal and liver metastases. Since that time the patient’s 
postoperative course has been favorable, and she remains disease-free at present for at least 17 months. 
Conclusions: Immune infiltration signatures of the tumor microenvironment could serve as an indication 
for immunotherapy in patients with unretractable platinum-sensitive ROC with MDR. In addition, the 
introduction of immunotherapy might bring some degree of chemotherapy resensitization. 
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Introduction

Recurrent ovarian cancer (ROC) is taken for a uncurable 
disease and following recurrence, chemotherapy regimens, 
including platinum agents, are mainly used to prolonging 
life (1,2). Current treatment options for patients with 
ROC depend on their response to first-line platinum-
based chemotherapy, with patients classified as platinum-
sensitive, partially platinum-sensitive, and platinum-
resistant, as measured by the platinum-free interval (PFI) (3).  
Carboplatin is one of the most effective chemotherapy 
drugs for ovarian cancer, but only 30–60% of platinum-
sensit ive ROC response to further plat inum (4) .  
And these platinum-sensitive patients with multidrug 
resistance (MDR) are usually managed with non-platinum 
chemotherapy such as doxorubicin. Moreover, although the 
survival benefit of ROC reoperation is controversial, several 
studies have shown that complete secondary reduction 
surgery is a key predictor of survival for ROC (5-7). The 
prospective data obtained from the AGO DESKTOP-
III trial (NCT01166737), which is the first surgical study 
to show a meaningful survival benefit in ROC, found that 
patients with ovarian cancer who undergo a 1st relapse after 
a 6-month PFI could benefit from secondary cytoreductive 
surgery (8). However, there is no standard treatment for 
unretractable platinum-sensitive ROC when conventional 
therapy is ineffective, especially for patients with quick 
disease progression and serious adverse events from 1st line 
therapy (9). The development of immune drugs has opened 
up many options for conversion therapy in advanced cancer. 
Immune checkpoint blockades, such as programmed cell 
death protein 1 (PD-1) inhibitor or programmed death-
ligand 1 (PD-L1) inhibitor, work by blocking inhibitory 
receptors on T cells or their ligands, preventing T cells 
from exhaustion and intensifying their ability to detect and 
destroy tumors (10). But so far, immunotherapy has not 
been as successful in treating ovarian cancer as it has been 
in other cancers. The knowledge of ovarian cancer biology 
is key to developing known immunotherapy strategies (11). 
In this article, we present the case of a multiple metastases 
unresectable platinum-sensitive ROC patient with resistant 
platinum-based chemotherapy at 1st line and invalid to non-
platinum-based chemotherapy at 2nd line, who had benefited 

from PD-1inhibitor combination therapies rely on immune-
infiltrating tumor microenvironment signatures rather 
than established immunotherapy biomarkers, and who 
successfully underwent a secondary radical operation. We 
present the following case in accordance with the CARE 
reporting checklist (available at https://atm.amegroups.
com/article/view/10.21037/atm-22-2128/rc).

Case presentation

A 57-year-old female patient, 64 kg, married, no special 
diet, without familial cancer history, has a history of 
arrhythmia and chronic bronchitis. She underwent surgery 
(total uterus, double appendages, omentum, appendix 
resection, and pelvic, para-aortic, and presacral lymph node 
dissection) and 6 cycles of platinum-containing adjuvant 
chemotherapy for primary ovarian cancer in October 2015. 
She presented complaining of spontaneous pain from the 
right subcostal margin for 1 month and was diagnosed with 
ROC in April 2019. Multiple liver metastases (maximum 
4.5×4.0 cm2) and a large vaginal stump bump (6.5×4.8 
cm2) were observed by computed tomography (CT) after a 
postoperative 36.5-month period of no adjuvant treatment 
(see Figure 1). Additionally, a colonoscopy showed an ulcer-
like mass about 25 cm from the anus, blocking most of the 
intestinal cavity, which was thought to be high-grade serous 
ovarian cancer (HGSOC) based on the pathology biopsy 
results.

Standard systemic chemotherapy regimens had failed 
successively since May 2019. Standard chemotherapy with 
paclitaxel (330 mg) combined with carboplatin (650 mg) 
had been performed every 3 weeks (Q3W) as an initial 
treatment. However, the patient exhibited further growth 
in the vaginal stump bump and multiple cancer foci on the 
surface of the sigmoid colon (a part of the transverse colon), 
and the mesentery of the small intestine coupled with grade 
IV myelosuppression and intestinal obstruction, which 
led to the prescription of 20 mg of liposomal doxorubicin 
single-agent chemotherapy (D1, D8). The further 
deterioration of gastrointestinal function led to extreme 
debilitation and chemotherapy drug intolerance, and the 
hepatic metastasis covered almost 2/3 of the total liver 
volume.
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To find a more appropriate medication regimen, the 
tumor-related information was analyzed. Next-generation 
sequencing (NGS) of a plasma sample using a 733-gene 
panel identified a low tumor mutational burden and 
microsatellite stability (MSS), and no mutation in the 
breast cancer 1 (BRAC1) or breast cancer 2 (BRCA2) 
gene (see Figure 2). However, obvious immune infiltration 
into the tumor via an examination of the tumor immune 
microenvironment using the pelvic tumor samples of the 
patient was observed, the expression of programmed death-
ligand 1 (PD-L1) was negative in the tumor cells (see Figure 
3A,3B). Among the lymphocytes that infiltrated the tumor, 
natural killer (NK) cells accounted for a 90% proportion of 
the lymphocytes (see Figure 3C).

Intravenous (i.v.) injection of pembrolizumab (i.v. 2 mg/kg,  
Q3W) was started on August 23, 2019, as no other more 
viable and efficacious treatment options were available. 
After 3 periods of treatment, the patient achieved first 

partial response (PR) and significant tumor reduction 
in both the liver and the pelvis. Consistent with the CT 
results, the tumor markers of human epididymis protein 
4 (HE4) and alpha-fetoprotein (AFP) showed a dramatic 
decrease to normal levels.

In April 2020, the ovarian cancer marker, cancer antigen 
125 (CA125), rose to 38.6 U/mL, and the retroperitoneal 
lymph node was observed to be enlarged. The CT scan 
also showed the continuous growth of the pelvic tumor  
(8.3×7.3 cm2), which indicated tumor progression again. 
Given that the patient might have developed immune 
resistance, we subsequently switched the patient from 
pembrolizumab monotherapy to pembrolizumab plus 
chemotherapy [interval combined with doxorubicin 
liposomes (i.v. 40 mg, D1) and carboplatin (i.v. 550 mg, 
D2)] and changed the drug regimen of pembrolizumab 
(200 mg, percutaneous right femoral artery puncture of 
the inferior mesenteric artery + left iliac artery perfusion). 

Figure 1 Timeline of cancer treatments from October 2015 to January 2021 with radiologic findings and pathological slice observations. 
The red circles represent hepatic metastasis before the initiation of treatment and during the treatment for recurrences (April 2019 to 
October 2019). The 1st important partial response occurred after 6 months (October 2019). The red arrowheads show the vaginal stump 
bump before and during the treatment for recurrences (April 2019 to January 2021). HE staining of metastatic tumors of colorectal and 
liver (×100). Surgery I: total uterus and double appendages resection + omentum resection + appendix resection + pelvic lymph nodes and 
para-aortic lymph nodes and presacral lymph nodes dissection; Surgery II: pelvic floor mass resection + rectal resection + partial sigmoid 
colectomy + sigmoid colostomy + partial small bowel resection + intestinal anastomosis; Surgery III: cholecystectomy + resection of multiple 
hepatic metastases; IHPC, intraperitoneal hyperthermic perfusion chemotherapy; PD, progressive disease; PR, partial response; RFS, 
recurrent free survival; PFS, progression-free survival; HE, hematoxylin and eosin.
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Figure 2 Evolution of tumor marker tests (CA125, HE4, and AFP) from May 2019 to January 2021 with a corresponding timeline of 
chemotherapy and Pembrolizumab treatment for recurrent ovarian cancer. The dotted line box shows the main findings of the biomarkers 
for immunotherapy. Immunohistochemical staining for PD-L1 (Dako, 22C3 PharmDx) expression (×200). CA125, cancer antigen 125; 
HE4, human epididymis protein 4; AFP, alpha-fetoprotein; PD-L1, programmed death-ligand 1; MSS, microsatellite stability; bTMB, blood 
tumor mutational burden; TIME, tumor immune microenvironment; NK, natural killer cell.

Figure 3 Immune cell subset characteristics in the tumor microenvironment. (A) Multiple fluorescence immunohistochemical images for 
tumor (panCK, Abcam, ab7753), T cells (CD8, Abcam, ab178089), macrophages (CD68/HLA-DR, Abcam, ab213363/Abcam, ab92511), 
and NK cells (CD56, Abcam, ab75813) in the vaginal stump bump sample. Multiplex stained slides were scanned using a Vectra Polaris 
Quantitative Pathology Imaging System (Akoya Biosciences) at 20 nm wavelength intervals from 440 to 780 nm with a fixed exposure time 
and an absolute magnification of ×200. (B) Quantitative analysis of the immune composition in the tumor and stroma. (C) Percentage of 
immunoreactive cells in the tumor component. panCK, pan-cytokeratin; CD8, cluster of differentiation 8; CD68, cluster of differentiation 
68; HLA-DR, human leukocyte antigen-DR isotype; CD56, cluster of differentiation 56.
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On August 10, CA125 dropped to the normal level (i.e., 
<35 U/mL), and CT scans revealed shrinkage of the pelvic 
tumors by 50%. Because of the conversion immunotherapy, 
a reduction in the extent of the intra-abdominal disease, 
and an improvement in the general condition of the patient 
was observed. Pelvic floor mass resection, rectal resection, 
and partial sigmoidectomy were achieved by R0 resection. 
The postoperative pathology results showed the following 
proteins/markers: AE1/AE3(3+), CK18(2+), CK7(3+), 
PAX8(–), P40(1+), S-100(1+), mut-P53, P16(3+), WT-1(–), 
ER(–), PR(–), Ki-67(50%), desmin(–) protein, and integrase 
interactor 1 (INI1)(3+). The pathology results suggested 
the presence of malignant tumors in the colon wall (rectum 
and partial sigmoid colon), consistent with the recurrence 
of HGSOC with local chondrosarcomatoid differentiation. 
The patient felt better and recovered well after surgery, and 
postoperative pembrolizumab combined with chemotherapy 
adjuvant therapy was continued. In January 2021, the CT 
scans revealed no tumor lesion in the pelvis, and the surgery 
of the R0 resection of liver metastases was successfully 
performed. From then until press time, the patient made a 
good recovery and disease free for at least 17 months. 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 Declaration of Helsinki 
(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.

Discussion

Platinum-based therapy, non-platinum-based therapy and 
surgery are considered standard options for platinum-
sensitive relapse. Platinum-sensitive ROC refers to a 
PFI of at least 6 or 12 months, and these patients tend to 
show better treatment responses and prognoses than their 
platinum-resistant counterparts (12,13). Although these 
definitions, platinum-refractory, resistant, partially sensitive, 
and sensitive, have been used to identify different ROC 
populations, the resistance to platinum-based treatment 
is not a categorical variable (14). This patient with TP53 
mutation (p.V272del) which could increase resistance 
to various DNA-damaging agents (including platinum) 
via reducing the sensitivity of cells to activate apoptotic 
responses (15). Secondary cytoreduction in platinum-
sensitive ROC remains controversial because of the mixed 
results in terms of the overall survival (OS) benefit. A 

systematic review displayed an increased OS in platinum-
sensitive patients who under cytoreduction had no residual 
macroscopic (R0) disease compared to those who had 
any visual disease (hazards ratio =3.59, 95% confidence 
interval: 2.45–5.34) (16). Recently, the DESKTOP-III 
(NCT01166737) and SOC-1 trials (NCT01611766), 2 
randomized phase-III trials examining the use of secondary 
cytoreduction in ROC patients, achieved a high rate of 
complete gross resection (75% in DESKTOP-III and 
77% in SOC-1) and a survival benefit (17). In our case, 
secondary surgical debulking for unretractable ROC was 
successfully performed via immunotherapy strategies under 
the chemotherapy intolerance.

There are a number of clinical trials trying to find a 
niche for different immunotherapy approaches. Although 
the relevance of cancer microenvironments becomes 
clearer, there is no guideline to address the optimal 
immunotherapy strategy to use according to different tumor 
microenvironments. A meta-analysis showed that CD8 
TILs and the immunoreactive HGSOC are associated with 
the BRCA1 mutation and not with BRCA2 mutation (18).  
Interest ingly,  the patient was found an unknown 
clinical significance of BRAC1 mutation (p.K711E) and 
significantly infiltrated with the CD8 T cells and NK cells. 
Chemotherapy also could induce immunomodulatory 
effects. Some studies indicated that certain chemotherapeutic 
agents might stimulate immunogenic cell death, a type of 
apoptosis that induces immune response (9,19).

According to observations on the anti-PD-1 therapeutic 
benefits of hematologic malignancies, the use of anti-PD-1 
agents following chemotherapy might lead to a more robust 
tumor-specific response during the period of immune 
reconstitution when the bone marrow recovers from 
the myelosuppression by cytotoxic agents (20). Multiple 
fluorescence immunohistochemistry (MFI) was performed 
to further investigate the possible reasons for the benefit of 
immunotherapy in this patient. Despite the patient being 
MSS according to the genetic testing, MFI revealed a high 
filtration level of NK cells and cluster of differentiation 
CD8T cells in the tumor tissue. Several studies on the 
significance of the tumor immune microenvironment in the 
prognosis of ovarian cancer have shown that the presence 
of intra-tumoral T cells is associated with better clinical 
outcomes (21,22). NK cells are important innate immune 
cells, which play a key role in the early anti-tumor immune 
response by directly killing tumor cells (23).

The neural cell adhesion molecule (NCAM, or CD56), 
which is an important marker found on the surface of NK 
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cells, can be used to identify NK cells. According to the 
expression intensity of CD56, NK cells can be divided into 
CD56dim (weak staining) and CD56bright (strong staining) (24). 
CD56dim has stronger killing activity than CD56bright. Several 
studies have shown that NK cell infiltration has some 
implications for the treatment and prognosis of tumors. A 
clinical study of 145 patients with head and neck squamous 
cell carcinoma who underwent surgery and postoperative 
chemoradiotherapy showed that patients with a higher 
number of infiltrating NK cells had longer OS (P=0.0001) 
and a lower risk of distant recurrence (P=0.0001) (25).  
A significant number of infiltrating NK cells was also 
associated with a better prognosis of immunotherapy. 
Melanoma patients treated with nivolumab, with a higher 
level of NK cell infiltration and elevated CD8+ T cells in 
tumor tissues, displayed better clinical responses at 4 weeks 
after treatment (26).

Cytotoxic T cells are important immune cells in the 
human immune system and can eliminate tumor cells by 
directly killing them. A study of 46 melanoma patients 
treated with pembrolizumab showed that the density of 
CD8+ T cells at the aggressive edge of the tumor before 
treatment was higher in the tumor tissue of responders 
than in the tumor tissue of non-responders. During the 
course of treatment, the density of CD8+ T cells in the 
tumor parenchyma and the aggressive margins of the 
tumor were further increased in responders (27). A study 
suggested that the density of CD8+ T cells in the tumor 
tissues of melanoma patients who responded to a PD-1 
monoclonal antibody was higher than that in the tumor 
tissues of melanoma patients who did not respond to a 
PD-1 monoclonal antibody, and the density of CD8+ T cells 
increased more significantly in patients who responded to 
the PD-1 monoclonal antibody during treatment (28).

Notably, the transarterial infusion of a pembrolizumab 
interval combined with the intravenous use of doxorubicin 
and carboplatin was effective in addressing immune 
resistance when disease progression occurred again after 
nearly 9 months of pembrolizumab monotherapy. According 
to previous studies of arterial infusion chemotherapy 
for ovarian cancer (29) and transarterial infusion of 
pembrolizumab for liver metastases of melanoma (30), the 
intra-arterial administration of pembrolizumab offers a 
much higher local drug concentration than the intravenous 
administration. Additionally, the immunostimulatory effects 
of chemotherapeutic drugs have already been proven to 
activate effector cells and/or inhibit immunosuppressive 
cells or enhance immunogenicity and improve the 

infiltration of lymphocytes (31). For example, gemcitabine 
or a small dose of 5-FU, could increase the efficacy of 
cell immunotherapy by regulating myeloid-derived 
suppressor cells, and oxaliplatin might induce novel T-cell 
infiltration of the tumor, etc. These findings indicate the 
feasibility of using immune checkpoint inhibitors combined 
with chemotherapy to improve drug resistance (32). 
Regulation of immune cells in tumor microenvironment 
by chemotherapy drugs might partly explain why the 
immunotherapy combination strategies worked well.

In conclusion, this case report revealed immune 
infiltration signatures could use as an indicator of 
immunotherapy when all approved biomarkers negatived 
for ROC patients, especially those with MDR platinum-
sensitive ROC. And secondly the patient’s effective tumor 
response provided an opportunity for the 2nd radical surgery, 
which result in longer-term survival benefits. For future 
clinical trials and research, it might be advisable to evaluate 
the reliability of immune cell infiltration as a predictor of 
immunotherapy to inform treatment decisions for this sub-
population.
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