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Abstract: Patients with locally advanced pancreatic cancer account for a large 
proportion of patients with pancreatic cancer. According to the National Comprehensive 
Cancer Network guidelines, the patients with good performance status can undergo 
chemotherapy or chemoradiotherapy. However, a growing number of clinical studies 
suggested that aggressive surgical treatment after chemotherapy may lead to longer 
survival. In this case series, we report the effect of conversion therapy in four patients 
with locally advanced pancreatic cancer who visited Zhejiang Provincial People’s 
Hospital from January 2015 to October 2020. The clinical evaluation and prognosis of 
these patients after conversion therapy were analyzed and discussed in conjunction with 
relevant literature. The median overall survival time of the patients was 21.5 months. 
One patient who underwent surgery after chemotherapy achieved R0 resection. Another 
patient gave up the opportunity of surgery in the process of conversion therapy, but has 
been living with the tumor since. Taken together, the patients with locally advanced 
pancreatic cancer can benefit from conversion therapy in achieving R0 resection or long-
term survival if surgery is not implemented.

Keywords: Conversion therapy, Chemotherapy, Locally advanced unresectable 
pancreatic cancer, Surgery

1. Introduction
Pancreatic cancer is one of the most common solid malignant tumors with the worst 
prognosis, and pancreatic ductal adenocarcinoma (PDAC) is one of the most common 
forms of the cancer. According to the statistics of China National Cancer Center in 2015, 
pancreatic cancer ranked fifth in the mortality rate of malignant tumors among the Chinese 
urban population[1]. Based on the National Comprehensive Cancer Network (NCCN) 
guidelines (version 2017), pancreatic cancer can be classified as resectable, borderline 
resectable-locally advanced unresectable, and metastatic disease[2]. In general, at initial 
diagnosis, locally advanced and borderline resectable tumors account for 30–40% of 
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the cases, whereas metastatic diseases are diagnosed 
in most of the rest of patients[3]. The concepts of locally 
advanced pancreatic cancer and borderline resectable 
pancreatic cancer can be easily confused with each 
other. Locally advanced unresectable tumors are defined 
as those that encase the adjacent arteries (celiac axis, 
superior mesenteric artery, or both) or that occlude the 
superior mesenteric vein, portal vein, or both confluence[4]. 
Borderline resectable tumors are defined as tumors with 
limited involvement of the adjacent vascular structures 
where vascular reconstruction options are feasible[4]. For 
locally advanced unresectable diseases, the 5-year overall 
survival rate remains <5%[5].

The unique anatomical location of pancreatic cancer, 
aggressive biological characteristics, and resistance to 
chemotherapeutic drugs have led to problems in the 
treatment and prognosis of pancreatic cancer[6]. Radical 
resection is the only treatment that is potentially able to 
provide a long-term survival, while only around 10 – 20% 
of people have access to an upfront tumor resection[7]. 
A single-center study showed that the overall median 
survival of patients with pancreatic adenocarcinoma who 
had undergone curative resection was 19 months, and 
their 1-year, 3-year, and 5-year survival rates were 72.5%, 
28.0%, and 23.4%, respectively[8]. In addition to surgery, 
chemotherapy is another important treatment for pancreatic 
cancer. However, the choice of chemotherapy drugs for 
pancreatic cancer is limited. Gemcitabine, nab-paclitaxel, 
oxaliplatin, irinotecan, fluorouracil, and S-1 are regarded 
as the vital therapeutic drugs for unresectable pancreatic 
cancer[9-11]. The NCCN panel of experts on pancreatic 
cancer believed that multidisciplinary team (MDT) is the 
basis of pancreatic cancer treatment[2]. Combining each 
patient’s physical condition and tumor size, location, and 
scope of invasion, the doctor formulates individualized 
comprehensive treatment plan for patients through 
multidisciplinary discussion and cooperation. Conversion 
therapy mainly adopts the MDT model, which treats 
patients with appropriate chemotherapy, radiotherapy, 
targeted, and other comprehensive treatment methods, 
then the initially unresectable tumor can be transformed 
into a resectable tumor, thereby facilitating radical surgical 
resection subsequently. According to the current literature, 
conversion therapy had improved the R0 resection rate 
and overall survival rate of pancreatic cancer patients to a 
certain extent[12-14].

Here, we present four cases of patients with locally 
advanced pancreatic cancer who received conversion 
therapy. This case series explores the clinical application 
of conversion therapy in patients with locally advanced 
pancreatic cancer, and together with the literature review, 
highlights the favorable outcome of using conversion 
therapy in the aspect of survival.

2. Case presentation

2.1. Case 1
A 76-year-old male was admitted to Taizhou Central 
Hospital, Zhejiang, China, in December 2017 after a 
physical examination on the patient revealed a mass 
between the body and tail of the pancreas. Serum 
carbohydrate antigen 19-9 (CA 19-9) level was 7417.24 
U/ml. Abdominal-enhanced computed tomography (CT) 
showed that the splenic vein was involved, and multiple 
small retroperitoneal lymph nodes were displayed 
(Figure 1A). Surgery is not applicable on the account of 
tumor’s invasion of the surrounding blood vessels. AG 
regimen (albumin-bound paclitaxel 200 mg on days 1 and 8; 
gemcitabine 1400 mg on days 1 and 8, every 3 weeks) was 
selected as conversion therapy for the patient in December 
2017. After 5 cycles, the level of CA 19-9 decreased to 
176.9 U/ml. Positron emission tomography-CT (PET-CT) 
showed that the lesions were slightly smaller than before, 
local splenic vein was not clear (Figure  1B). Enhanced 
magnetic resonance indicated that the tumor is surrounded 
by the splenic vessels for <180° (Figure 1C). Following 
the decrease of tumor index, the mass of tumor became 
smaller and no distant metastasis was found, suggesting 
that surgery is feasible for tumor resection. Therefore, 
radical antegrade modular pancreatosplenectomy was 
performed in June 2018. Histopathological findings 
showed moderately differentiated adenocarcinoma with 
nerve involvement (Figure  1D). The negative margin of 
pancreatectomy as well as transection of the artery and vein 
indicates the achievement of R0 resection. After operation, 
the patients were treated with single-drug chemotherapy 
of S-1. Regular re-examination showed no recurrence. The 
overall survival time of the patient was 24 months.

2.2. Case 2 
A 68-year-old female was admitted to the Zhejiang 
Provincial People’s Hospital, Zhejiang, China in October 
2015 after complaining of pain in her upper right abdomen 
and back pain on the right side for 2 months. Serum CA 
19-9 level of the patient was 65.4 U/ml. PET-CT indicates 
active fluorodeoxyglucose (FDG) metabolism in the mass 
of the head of pancreas and infiltration of the surrounding 
fat space (Figure 2A). Enhanced CT showed a low-density 
mass in the head of pancreas, and the proximal superior 
mesenteric artery might be involved. The findings of 
endoscopic ultrasound-guided fine-needle aspiration 
biopsy of the pancreas showed that cancer could not be 
ruled out (Figure  2B). The patient was diagnosed with 
malignant tumor of pancreas, T4N0M0, stage III. Following 
a discussion in the department, the patient was given 
conversion therapy first. Subsequently, the patient began to 
receive 23 cycles of GS regimen (gemcitabine 1, 400 mg 
on days 1 and 8, S-1 60 mg twice daily on days 1–14, every 
3 weeks). Then, single-agent capecitabine maintenance 
therapy replaced the GS regimen as treatment. During the 
period of chemotherapy, CT showed that the pancreatic 
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lesions gradually shrank (Figure  2C) and the serum CA 
19-9 level was within the normal range. In September 
2017, the findings indicated that the lesion could achieve 
complete response to the treatment (Figure  2D). The 
condition of the patient was stable, with an overall survival 
of 60 months at the end of follow-up (Figure 3). 

2.3 Case 3 
A 50-year-old male was admitted to the Zhejiang 
Provincial People’s Hospital, Zhejiang, China in March 
2019 with upper abdominal discomfort for more than 
1 year and aggravation for 2 weeks. PET-CT revealed 
increased FDG metabolism in the mass (48 × 25 mm) of 
the head of pancreas, invasion of the duodenum by the 
mass, and the possibility of metastasis to lymph nodes 
around the lesion and retroperitoneum. Enhanced CT 
angiography (CTA) of the mesenteric artery indicates local 
invasion of the superior mesenteric vein. Pathological 
biopsy under ultrasound gastroscopy revealed PDAC. The 
patient was diagnosed with locally advanced pancreatic 
cancer and surgery was not feasible at that time. The AS 
regimen (albumin-bound paclitaxel 200 mg on days 1 and 
8, S-1 60 mg twice daily on days 1–14, every 3 weeks) 
was prescribed in March 2019. After 4 cycles, the lesion 

shrank significantly (25 × 24 mm). However, the patient 
refused to undergo the operation for tumor resection. 
After the fifth cycle, the patient voluntarily stopped 
chemotherapy for 1/2 year, during which the patient’s 
condition was evaluated to be stable. In December 2019, 
PET-CT revealed that the metabolism of pancreatic tumor 
is still active after treatment, and implantation metastasis 
occurred in the pelvic cavity. Considering that pancreatic 
cancer invaded the bile duct and caused obstructive 
jaundice, percutaneous transhepatic cholangial drainage 
was performed. Since January 2020, the FOLFIRINOX 
regimen (oxaliplatin 120 mg on day 1; irinotecan 210 
mg on day 1; 5-fluorouracil 3330 mg 46 h) was applied 
as the chemotherapy for the patient, and the condition of 
the disease has achieved stability afterward. The overall 
survival time was 19 months at the end of follow-up.

2.4. Case 4 
A 63-year-old male was admitted to the Zhejiang Provincial 
People’s Hospital, Zhejiang, China in September 2017 
with recurrent epigastric pain for 3 months. PET-CT 
showed increased FDG metabolism in the soft tissue mass 
(32 × 25 mm) of the uncinate process of the pancreas, 
and increased FDG metabolism in enlarged lymph nodes 

Figure  1. Comparison of imaging and histopathological findings of Case 1 after conversion therapy. (A) Enhanced computed 
tomography (CT) showed irregular low-density foci in the tail of the pancreas. (B) Positron emission tomography-CT indicated reduced 
fluorodeoxyglucose metabolism and no distant metastasis. (C) Enhanced magnetic resonance indicated that the tumor is surrounded 
by the splenic vessels for <180°. (D) Post-operative histopathological test revealed a moderately differentiated adenocarcinoma. The 
specimens obtained from surgery were fixed, embedded, and thinly sliced, stained with hematoxylin and eosin, and photographed under 
an optical microscope (200× magnification).
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around the lesion and retroperitoneum. Enhanced CTA 
of the mesenteric artery indicated that the first jejunal 
artery was partially embedded by the pancreatic mass. 
Endoscopic ultrasound-guided fine-needle aspiration 
biopsy showed that the lesion was adenocarcinoma. The 
patient was diagnosed with locally advanced pancreatic 
cancer and treated with conversion therapy initially. 
FOLFIRINOX regimen (oxaliplatin 100 mg on day 1; 
irinotecan 210 mg on day 1; 5-fluorouracil 3280 mg 46 h) 
was started in October 2017. Four cycles later, abdominal-
enhanced CT showed a 20 × 23 mm companion shadow 
in uncinate process of pancreas. Mesenteric angiography 
showed no obvious abnormality. After MDT discussion, 
the physicians decided that the FOLFIRINOX regimen 
should be continued. After 8 cycles, CT indicated that 
the tumor in the uncinate process of the pancreas had 
disappeared, and surgical treatment was recommended. 
However, the patient refused to undergo surgery. After 
11 cycles, abdominal-enhanced CT showed a 23 × 26 
mm, round, and slightly low-density shadow in uncinate 
process of pancreas. GEMOX regimen (gemcitabine 1,500 
mg on days 1 and 8; oxaliplatin 200 mg on day 1, every 
3 weeks) was changed in October 2018. After 2 cycles, 
bone marrow suppression occurred and the platelet count 
was as low as 11 × 109/L. The condition improved after 
blood transfusion. Then, the patient was lost to follow-up 
after receiving 7 times of bio-immunotherapy. The overall 
survival time of the patient was 17 months.

3. Discussion
The median survival time of locally advanced pancreatic 
cancer is 5–11 months, and the standard treatment is still 

controversial[15,16]. For patients with pancreatic cancer 
who had no opportunity to undergo surgical resection 
initially, the guidelines recommended systemic treatment 
with chemotherapy as the primary treatment[2,5]. The 
FOLFIRINOX regimen was reported to have significantly 
prolonged the overall survival of the patients with locally 
advanced unresectable pancreatic cancer, with a median 
survival time of 24.2 months[17]. In a phase II study, albumin-
bound paclitaxel combined with gemcitabine achieved 
77.6% disease control rate as well as a total response rate 
of 33.6% and resulted in a median total survival time of 
18.8 months in locally advanced unresectable pancreatic 
cancer[18]. The recent studies found that about one-third 
of initially unresectable tumors that were expected to 
be transformed into resectable tumors after conversion 
therapy were associated with survival rates comparable 
to those of patients with initially resectable tumors[19,20]. A 
large retrospective study showed that the median survival 
time of patients with locally advanced unresectable 
pancreatic cancer who underwent primary tumor resection 
was significantly different from that of patients without 
resection (35.3 vs. 16.2 months)[21]. Combining drugs with 
higher response rates in conversion therapy may allow 
an increasing number of patients with locally advanced 
unresectable patients to be reoperated. The drugs include 
gemcitabine, nab-paclitaxel, 5-fluorouracil, irinotecan, 
oxaliplatin, and S-1[11,18,22,23].

Here, the four cases presented in this case series were 
all initially diagnosed with locally advanced pancreatic 
cancer but not amenable to surgeries. We selected a 
conversion treatment plan for the patient based on the 
patient’s Eastern Cooperative Oncology Group score and 

Figure 2. Comparison of imaging data of Case 2 after conversion therapy. (A) Positron emission tomography computed tomography 
(CT) indicated high fluorodeoxyglucose metabolism and no distant metastasis. (B) The finding of endoscopic ultrasound-guided fine-
needle aspiration biopsy suggested the development of carcinoma in the pancreas. (C) Enhanced CT indicated partial response of the 
lesion (13 × 11 mm vs. 22 × 26 mm). (D) Enhanced CT indicated complete response of the lesion to the treatment.
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condition assessment. In the process of conversion therapy, 
we evaluated the patient’s condition every 3–4 cycles. One 
of the 4 patients successfully completed radical surgical 
resection after conversion therapy. The other 3 patients 
were evaluated for the possibility of surgical resection 
during chemotherapy, but failed to complete the surgery 
due to their own reasons. One of the 3 patients who did 
not receive surgical treatment achieved clinical complete 
remission. At the last reexamination, the patient was in 
stable condition with no signs of recurrence, and overall 
survival was up to 60 months. During the treatment, 
it is beneficial to the prognosis of patients to seize the 
opportunity to perform radical surgical resection or adjust 
the treatment plan in time. PET-CT combined with detection 
of CA 19-9 levels can significantly improve the sensitivity 
and accuracy of pancreatic cancer detection, thus helping 
to monitor the disease progression[24]. The median survival 
time of conversion therapy (21.5 months) was between that 
of the FOLFIRINOX regimen (24.2 months) and that of 
the albumin-bound paclitaxel combined with gemcitabine 
regimen (18.8 months).

The eventual aim of conversion therapy is to 
prolong the survival time and improve the prognosis of 
patients, rather than to achieve radical surgical resection. 
Even if the potential radical resection is completed, 
most patients relapse within 2 years, and more than 
80% of patients eventually die due to local recurrence 
or distant metastasis[25-27]. The FOLFIRINOX regimen is 
the first option to be considered, with advantages in both 
R0 resection rate and survival[22,28,29]. Compared with 
gemcitabine, FOLFIRINOX has more obvious grade 3 
and 4 toxicity, which limits its application[10,30,31]. We still 
need to explore chemotherapy regimens that are more 
appropriate for conversion therapy.

So far, findings regarding the efficacy of conversion 
therapy are scarce. In the future, we will carry out clinical 
trials with larger sample size to provide more clinical 

evidence for corroborating the conclusion of this case 
series.

4. Conclusion
In this study, 4 cases of locally advanced unresectable 
pancreas were reported, and the patients achieved a median 
survival time of 21.5 months after conversion therapy. One 
of the patients is still alive. The overall survival period is 
as long as 60 months, which is longer than that of patients 
who underwent radical surgery after chemotherapy. In the 
clinic, we should choose the treatment plan tailored to the 
biological differences of patients. Although surgery is the 
first choice for radical treatment of pancreatic cancer, we 
have observed that some patients are more sensitive to 
chemotherapy. How to formulate the best comprehensive 
treatment for patients depends on the experience of 
clinicians. In general, for locally advanced pancreatic 
cancer with good biological behavior, conversion therapy 
is a good treatment option that could prolong survival of 
the patients, irrespective of the implementation of surgery.
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