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Abstract
Pancreatic malignancy is still the most lethal gastrointestinal malignancy. It has a 
very poor prognosis with low survival rate. Surgery is still the main treatment 
option for pancreatic malignancy. Most patients already have locally advanced 
and even late stage disease due to non-specific abdominal symptoms. Even 
though some cases are still suitable for surgical treatment, due to its aggress-
iveness adjuvant chemotherapy is becoming the standard treatment for 
controlling the disease. Radiofrequency ablation (RFA) is a thermal therapy that 
has been used as one of the standard treatments for liver malignancy. It can also 
be performed intraoperatively. There are several reports on percutaneous RFA 
treatment for pancreatic malignancy using transabdominal ultrasound and 
guided by computed tomography scan. However, due to its anatomical location 
and the risk of high radiation exposure, these methods seem to be very limited. 
Endoscopic ultrasound (EUS) has been widely used for pancreatic abnormality 
evaluation due to its ability to detect more accurately, especially small pancreatic 
lesions, compared to other imaging modalities. By the EUS approach, it is easier to 
achieve good visualization of tumor ablation and necrosis as the echoendoscope 
position is closer to the tumor area. Based on studies and a recent meta-analysis, 
EUS-guided RFA is a promising treatment approach for most pancreatic 
malignancy cases, but most studies only collected data from a small sample size. 
Larger studies are needed before clinical recommendations can be made.
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Core Tip: Pancreatic cancer is still the most lethal gastrointestinal malignancy. Most patients are diagnosed 
at the late stage of the disease. Surgery is still the definitive treatment for managing pancreatic cancer. 
However, skill, experience, and expertise are required of the surgeon due to its high risk of complications. 
Recently, endoscopic ultrasound has been used for managing pancreatic cancer. Studies have shown its 
practicability, efficacy, and benefit in combination with standard chemotherapy. It would need larger 
studies before it can be recommended as standard management in clinical practice.
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INTRODUCTION
Pancreatic malignancy is still the most lethal gastrointestinal malignancy, and it is ranked seventh for 
mortality. It has a very poor prognosis with a low survival rate[1]. There are many risk factors that 
might contribute to pancreatic cancer development, such as genetics, obesity, diabetes mellitus, 
smoking, chronic pancreatitis, fatty pancreas, and heavy alcohol consumption[2]. It has been classified 
into two categories, i.e., exocrine cancer, which is dominated by pancreatic adenocarcinoma, and 
endocrine cancer, also known as pancreatic neuroendocrine tumor (pNET). In the clinical stage, it is 
classified into type IA and IB (considered as resectable disease with a maximum 4 cm diameter), type II 
(locally advanced with diameter > 4 cm with possible lymph nodes involvement), type III (unresectable 
with vascular involvement), and type IV (metastatic cancer)[3].

Pancreatoduodenectomy (Whipple) operation is still the best option to prolong survival. However, 
most cases already come in at the late stage, and overall mortality remains low. Endoscopic ultrasound 
(EUS) is an innovation dedicated to managing pancreatobiliary disorders[4]. In the history of 
developing the EUS procedure, a diagnostic comparison study by Palazzo et al[5] showed that EUS had 
higher accuracy to detect small pancreatic lesions when compared to computed tomography (CT) scan 
or ultrasonography. Based on the pioneering study by Vilmann et al[6] in which the EUS-guided 
pancreas biopsy technique used a catheter with aspiration needle, therapeutic EUS has been recently 
developed not only for biliary drainage procedure but also for managing pancreatic malignancy 
through direct tumor ablation therapy or radiofrequency ablation (RFA) in a multidisciplinary context 
and evaluation[4,7].

The RFA procedure is an electrocautery-based technique that results in tissue necrosis. It has been 
used widely for managing unresectable primary as well as secondary liver cancer, where it has been 
previously reported by Nießen et al[8]. The local recurrence was primarily dependent on tumor size. 
Another RFA innovation study has been reported by Gervais et al[9] for managing renal cell carcinoma 
up to 5 cm in size with overall median survival of 9.9 mo. No recurrent disease in patients with 
technically successful treatment, no metastasis during treatment course, and no dialysis was needed in 
post ablation patients.

SURGICAL TREATMENT IN PANCREATIC MALIGNANCY
Surgery is still the main treatment option for pancreatic malignancy. However, due to its aggress-
iveness, neo-adjuvant chemotherapy is becoming the standard treatment for controlling the disease. 
Most patients are diagnosed at an advanced stage of cancer. In surgical treatment, tumor size and 
margin, vascular involvement, and lymph nodes are important parameters for the patient’s outcome
[10]. A questionnaire-based retrospective study was conducted for pancreatic cancer with 6-year follow-
up on patient outcomes, and it showed that the 30-d mortality rate was 5.3% with median survival of 
only 16.3 mo. Three out of twenty patients who had 5-year survival with positive histology results had 
recurrent disease in the 6-year follow-up. Some of these patients already showed locally advanced 
disease as there was evidence of positive margin. The median survival was lower in patients with 
positive margin compared to patients with negative margin (13.9 mo vs 20.6 mo)[11].
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Another study looking at patient survival after pancreatic head resection for ductal adenocarcinoma 
observed an overall mortality rate of 4.10% and 3-year and 5-year survival rates of only 31.50% and 
11.86%, respectively. In this study, 81.50% of patients already had obstructive jaundice condition. The 
pathology results of tumor differentiation revealed that 52.40% of patients were already at G2 
intermediate differentiation, 42.00% of patients at G3 poor differentiation (42.00%), and 2.60% of 
patients at G4 differentiation[12].

A recent systematic review on quality of life in patients who underwent pancreatoduodenectomy 
showed that there was a decrease in physical functioning 3 mo after operation. Mental health issues 
were the only parameter shown to be stable 3 mo after operation. Several parameters, such as fatigue, 
postoperative pain, dyspnea, insomnia, loss of appetite, and bowel movement problems, were reported 
as negative influences after the operation, even though most parameters were resolved within 3 to 6 mo. 
This might become an important issue since most patients are offered for chemotherapy after the 
operation[13].

RFA TREATMENT AND ITS ROLE IN PANCREATIC MALIGNANCY
There are different ablation methods following temperature increase or impedance and probes (surgical 
or endoscopic using catheters or needles), such as chemical ablation and thermal ablation (cryoablation 
and hyperthermic ablation). RFA is one of the thermal therapies that has been used as one of the 
standard treatments for liver malignancy[14]. A prospective study by Curley et al[15], which was 
looking at the role of RFA treatment for primary as well as metastatic liver malignancies, showed that 
this procedure was effective and safe for tumor destruction with low tumor recurrence rate and no 
mortality related to the procedure.

An experimental study by Date et al[16] on pig pancreas with surrounding organ and vessels were 
ablated using temperature changing evaluation showed that temperature is the most important 
parameter to achieve complete ablation. With localized ablation therapy, there was no damage at the 
duodenal site or the other parts of the pancreas. Another innovative study by Hadjicostas et al[17] 
reported their experience in performing intraoperative RFA concomitantly with surgery for locally 
advanced and unresectable pancreatic cancer patients. RFA seemed to be a promising treatment as it 
could control the tumor growth.

A case series by Varshney et al[18] on RFA treatment guided by CT scan during the operation for 
unresectable pancreatic cancer showed that tumor necrosis could be achieved without any mortality 
events related to the procedure. The percutaneous RFA approach using abdominal ultrasound has also 
been reported by D’Onofrio et al[19] in patients with locally advanced pancreatic adenocarcinoma, 
where a 93% technical success rate was reported without any complications. The survival rate was 
recorded to be longer than 6 mo. However, there are limitations for the percutaneous RFA treatment 
approach. RFA treatment using transabdominal ultrasound is sometimes difficult due to overlying 
abdominal gas, and there is a risk of radiation exposure when using a CT scan-guided approach. On the 
other hand, Karim et al[20] reported several technical complications after the Whipple procedure, such 
as wound infection in 23.5% of patients and pancreatic leak in 21.4% of patients. Other complications 
noted in this study were lung complications (17.3%) and intra-abdominal collection (12.2%).

INNOVATION ON EUS-GUIDED RFA IN PANCREATIC MALIGNANCY
EUS has been widely used for pancreatic abnormality evaluation due to its ability to detect lesions more 
accurately, especially small pancreatic lesions, compared to other imaging modalities[21]. One pioneer 
animal experimental study by Goldberg et al[22] showed that EUS-guided RFA (EUSRA) can be 
successfully performed with a good necrosis coagulation target area. Recently, a needle dedicated for 
EUSRA was developed (Figure 1), where it showed a 100% technical success rate in animal models. 
There are four types of EUS-guided radiofrequency dedicated needles or probes, namely the 19 G fine 
needle aspiration (Radionics, Inc., Burlington, MA, United States), the Habib catheter (EMcision Ltd., 
London, United Kingdom), the Hybrid cryothermy probe (Hybrid-Therma; ERBE, Tubingen, Germany), 
and the EUSRA needle (STARmed, Koyang, Korea). The only bipolar probe is Hybrid cryothermy. Both 
the Hybrid cryothermy probe and EUSRA needle have internal cooling system. The cooling system uses 
a water-based cooled needle (cool-tip system). This system uses the electrical current from a generator 
with a monopolar electrode because bipolar pancreatic probes under endoscopic control do not exist. 
The electrode types are single internally cooled electrodes, cluster internal cooled electrode systems, and 
variations (StarBurst from RITA and LeVeen from Boston Scientific). All RFA needles or probe are 
connected to the generators to deliver a thermal effect to the lesion[23].

By using the EUS approach, it is easier to achieve good visualization of the tumor ablation and 
necrosis as the echoendoscope position is closer to the tumor area (Figure 2). Several case series have 
been reported to have a high technical success rate (73%-100%). However, several adverse events (AE) 
have also been noted, such as abdominal pain, bleeding, hyperamylasemia, obstructive jaundice, 
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Figure 1 Endoscopic ultrasound-guided radiofrequency ablation procedure using dedicated radiofrequency ablation needle. Medistra 
Hospital, Jakarta.

Figure 2 Endoscopic ultrasound images of a patient with a pancreatic neuroendocrine tumor who underwent endoscopic ultrasound-
guided radiofrequency ablation. Endoscopy unit database, Medistra Hospital, Jakarta.

duodenal stricture, pancreatitis, pancreatic duct stenosis, and bacteremia[24,25]. In 2016, Lakhtakia et al
[26] reported their experience using the EUSRA procedure in 3 patients with insulinoma. After a 12-mo 
follow-up, patients were still asymptomatic with a normoglycemic condition. A multi-center pilot study 
was conducted on the use of EUSRA in pancreatic cystic neoplasms and pNETs, where EUSRA was 
completed in all cases, and no major complications were observed after the procedure. There was 
complete resolution in 2 patients as well as cyst reduction in 3 patients after a 3-6-mo follow-up. Patients 
with pNETs showed a good response as tumor necrosis was recorded[27].

A pilot study by Rossi et al[28] on the feasibility, efficacy, and safety of EUSRA for secreting pNET 
patients showed that serum hormone levels reverted to normal within 24 h, and the symptoms 
regressed. After a 34-mo follow-up, no mortality was recorded, and tumor shrinkage and disappearance 
were noted after 24 mo. A case series by de Nucci et al[29] on patients with pNETs showed that 
complete ablation can be achieved within one session with a short period of hospitalization. Another 
prospective study by Song et al[30] using the EUSRA treatment approach for unresectable pancreatic 
cancer showed that the procedure was performed successfully in 6 cases, and systemic chemotherapy 
was completed on the same day in 3 patients. In this study, there were no major AEs even though 2 
patients experienced mild abdominal pain.

Recently, a meta-analysis on EUSRA efficacy in pancreatic tumor management was performed with 
13 studies included in the analysis. Based on this meta-analysis, the technical success rate was 100%, and 
the overall clinical success rate was 91.8%. Abdominal pain was the most common AE observed (9.82%), 
whereas perforation and infection were found in 1 patient, and pancreatitis was noted in 2 patients. This 
analysis concluded that EUSRA is a promising treatment strategy. However, most studies only collected 
a small sample size[31].

A recent longitudinal cohort study by Thosani et al[32] in 10 patients with pancreatic adenocar-
cinoma, where one to four RFA sessions per patient were performed, revealed that CA 19-9 levels 
decreased after 12 treatment sessions. Tumor size reduction of more than 50% was recorded in 3 
patients. The median survival was 20.5 mo, whereas median survival of 13.4 mo was recorded after RFA 
treatment. All patients also underwent systemic chemotherapy. No significant complications were 
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recorded in this study. A recent clinical case series study by Rossi et al[33] in elderly patients with 
pancreatic insulinoma showed that the EUSRA procedure was a safe procedure for elderly patients at 
high surgical risk. In this study, no major complications occurred during the procedure.

CONCLUSION
EUSRA is a promising treatment approach for pancreatic malignancy. However, further larger studies 
are needed, especially in pancreatic adenocarcinoma. The role of EUSRA in combination with systemic 
chemotherapy might become a new approach for managing unresectable pancreatic cancer. It may also 
become a promising combination strategy for tumor downstaging where it can be followed by surgery 
for possible tumor elimination or cure.
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