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The accuracy of sentinel node biopsy by 99mTc-sodium phytate in 
patients with pancreatic cancer
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Backgrounds/Aims: Pancreaticoduodenectomy is the only potentially curative treatment for pancreatic cancer. The iden-
tification of the first nodal drainage site (sentinel node) may improve the detection of metastatic nodes and can contrib-
ute to a less invasive surgery. We aimed to determine the accuracy of sentinel node mapping in patients with pancreatic 
cancer using intraoperative radiotracer injection technique. Methods: At surgical exposure, peritumoral injection of 
0.4-0.5 mci/0.5 ml of 99mTc- sodium phytate was performed. After tumor resection, sentinel nodes were investigated 
in the most common areas using a hand-held gamma probe. Any lymph node with in vivo count twice the background 
was considered as sentinel node, thus, it was removed and sent for pathological assessment. Then a standard lymph 
node dissection was performed for all patients. Results: Fourteen patients with cancer in the head of the pancreas 
were included in this study. Overall, 180 lymph nodes were harvested with a mean of 11.6±4.7 lymph nodes per patient. 
In eight patients, at least one sentinel node could be identified (detection rate about 64%). False negative rate of 
the study was 3/5 (60%). Conclusions: Our study revealed insufficient diagnostic accuracy and high false negative 
rate for sentinel lymph node mapping with 99mTc- sodium phytate in pancreatic cancer. (Ann Hepatobiliary Pancreat 
Surg 2020;24:277-282)
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INTRODUCTION

Surgical resection is the only potentially curative treat-

ment for pancreatic cancers;1 however, only 15-20% of 

patients with this type of cancer are finally candidate for 

pancreaticoduodenectomy (PD; standard or extended) at the 

time of diagnosis.2,3

Generally, the prognosis of patients with pancreatic 

cancer is dependent on the histological status and growth 

rate of the tumor.4 Based on histopathological assessment, 

lymphatic invasion is observed in the majority of patients 

undergone surgery for pancreatic neoplasms.5 PD with ex-

tensive lymphadenectomy can improve the prognosis of 

pancreatic cancer; however, it can lead to increased mor-

bidity due to extensive surgeries.6

Staging of lymph nodes is very important to decide on 

the viable treatment option for pancreatic cancer. In this 

regard, identifying cases without lymph node involvement 

can be useful in preventing morbidity due to unnecessary 

dissection.7 Sentinel lymph node (SLN) is the first lymph 

node invaded by malignant cells. Identification of the first 

nodal drainage site (sentinel node) may improve the de-

tection of metastatic nodes. Accordingly, determining the 

sentinel node is of great significance to decide on the type 

and extent of surgery.8 

Lymphoscintigraphy with SLN analysis is a standard 

technique in malignant melanoma, breast cancer, and head 

and neck cancer.9,10 This technique has been recently ap-

plied for the detection of tumors of the gastrointestinal 

tract including the pancreas to prevent unnecessary ex-

tended lymphadenectomy.11-14 However, limited studies 

have performed more than the injection of blue dye into 

the tumor and peritumoral area, which have yielded dis-

crepant results.7,12,15,16



278  Ann Hepatobiliary Pancreat Surg Vol. 24, No. 3, August 2020 www.ahbps.org

Fig. 1. Peritumoral injection of 0.4-0.5 millicurie 99mTc-so-
dium phytate in a volume of 2.0 cc (in 4 divided doses).

Fig. 2. Gamma probe device (Surgioguide II, Parto Negar 
Persia Co. Ltd.) used to determine tumor and lymph node 
counts.

This study aimed to determine the effectiveness of a 

radiotracer by using lymphoscintigraphy and intraopera-

tive gamma probe in SLN detection in pancreatic cancer 

patients. Therefore, we evaluated the accuracy of sentinel 

node mapping in 14 patients with pancreatic cancer using 

intraoperative radiotracer injection technique.

MATERIALS AND METHODS

This study was performed on 14 patients with cancers 

of the head of the pancreas who were candidates for pan-

createctomy and hospitalized in Department of Surgery at 

Imam Reza Hospital, Mashhad, Iran, during 2015-17. 

Diagnoses were made based on clinical manifestations, 

imaging view, and assessment of tumor markers. Endo-

scopic ultrasound, magnetic resonance imaging (MRI), 

and CT angiography were performed as clinically in-

dicated on the 14 patients preoperatively. Patients with 

distance metastasis, localized invasion, neoadjuvant ther-

apy, and sensitivity to radioisotope were excluded. 

Radio pharmaceutical dosage was prepared based on a 

predefined protocol and injected after laparotomy in oper-

able patients. A technician and resident in Nuclear Medicine 

prepared the sodium phytate kit. After laparotomy, a com-

plete analysis was performed in terms of metastasis and 

local invasion to the vessels. In case of resectable tumors, 

peritumoral injection of 0.4-0.5 millicurie 99mTc-sodium 

phytate in a volume of 2.0 cc (in 4 divided doses) was 

performed by the surgeon on all four sides of the tumor 

in sterile conditions of operating room (Fig. 1). After 15 

to 20 minutes, a gamma probe device (Surgioguide II, 

Parto Negar Persia Co. Ltd.) determined tumor and lymph 

node counts (Fig. 2).

After resection of the tumor, we searched for sentinel 

nodes in the most common areas using a hand-held gam-

ma probe. Tumor count of visible lymph nodes was sepa-

rately assessed by the surgeon. The lymph nodes with 

twice or more count of the background were considered 

as sentinel and those with less count were considered as 

non-sentinel. The resected sentinel and non-sentinel nodes 

were sent to another pathologist for the necessary assess-

ments. Then, pylorus preserving whipple procedure and 

standard lymphadenectomy were carried out. The pathol-

ogy results of sentinel nodes and other lymph nodes were 

compared with one another. 

After pathological examination, data were gathered and 

recorded in a checklist and classified. The false negative 

rate and detection rate of sentinel nodes were estimated. 

Data were analyzed by SPSS, version 21.

The present study was approved by the Ethics Committee 

of Mashhad University of Medical Sciences, Mashhad, 

Iran (reference number: 1394.145). All the ethical consid-

erations, including confidentiality of the data, were observed. 

The stages and techniques of this study were clearly ex-

plained to the patients, and their informed consent was 

obtained. 

RESULTS

Cancer in the head of the pancreas was confirmed in 

all the patients. The mean age of the patients was 
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58.7±9.8 years (age range: 40-75 years). Half of the par-

ticipants were male and half of them were female. Totally, 

87.5% of our patients were classified as T3 and 21.5% of 

them as T2 based on TNM classification of malignant 

tumors. The mean tumor size was 3.3±1.98 cm.

Adenocarcinoma was observed in 78.5% (n=11) of the 

subjects based on pathological examination. Also, one 

case (7.1%) with adenosquamous carcinoma, one case 

with papillary mucinous neoplasm along with invasive 

ductal carcinoma (IDC), and one case with solid pseudo-

papillary tumor (SPT) carcinoma were diagnosed. 

About 180 lymph nodes were removed in 14 surgeries 

(11.6±4.7 in each surgery). Among them, 17 (9.4%) lymph 

nodes were SLNs and 163 (90.5%) were non-SLNs. 

At least one sentinel node was diagnosed in 64.3% of 

the patients, while it was not diagnosed in 35.7% of the 

cases; therefore, detection rate was calculated at 64%. 

Characteristics of the patients with pancreatic cancer, tu-

mor location, and other obtained results from the exami-

nation of lymph nodes are presented in Table 1. 

Based on final pathology reports, lymph node involve-

ment with malignancy was reported in 42.8% of the cases 

(6 patients), and positive SLN was observed in only 

14.2% of them (two cases). In one case, no sentinel node 

was detected. Therefore, the rate of false negative results 

in patients receiving radio pharmaceutical study was esti-

mated at 60% (3/5).

The final pathology reports of resected non-SLNs were 

positive in six patients, while other eight cases had neg-

ative lymph nodes. Also, the final pathology reports of re-

sected SLNs with 99mTc-sodium phytate was positive and 

negative in two and seven lymph nodes, respectively. 

There were no cases of morbidity or mortality due to the 

injection of radiolabeled nanocolloid.

DISCUSSION

Our study revealed that SLN biopsy by using radio-

active tracer has a high false negative rate and a relatively 

low diagnostic accuracy. In our study, SLN detection rate 

by 99mTc-sodium phytate was estimated at 64% and the 

false negative rate was appraised at 60%. several previous 

studies showed that the use of lymphoscintigraphy with 

the injection of Tc99m and intraoperative gamma probe 

detection may be a viable and safe approach for locating 

SLNs in patients with pancreatic cancer.16 However, the 

interpretation of the findings is challenging. 

Beisani et al.16 performed a study to detect SLNs in 

pancreatic cancer patients using a lymphoscintigraphic tech-

nique. In the mentioned study, seven patients with pancre-

atic head cancer received intratumoral injection of 99mTc- 

labelled nanocolloid before surgery, and then they were 

assessed for sentinel nodes using SPECT/CT and hand- 

held gamma probe. Sentinel nodes were found in two cas-

es, where SLN was confirmed as truly negative by final 

histopathological evaluation in one patient. That study 

showed the applicability of radiotracers for the detection 

of SLN; however, because of technical problems, the in-

terpretation of the imaging findings was insufficient for 

clinical validation.16

The surgical SLN detection technique for pancreatic 

cancer was applied in other similar studies; however, 

some only used the blue dye technique.7,12 The findings 

showed that intraoperative gamma probe detection and 

blue dye mapping are effective in providing a pattern of 

lymph node metastasis; nonetheless, this procedure is 

costly and is not sufficiently accurate.17 

The detection rate was estimated at 95% in a study by 

Tsioulias et al.18 According to the mentioned study, SLNs 

were found in the majority of patients with pancreatic 

cancer. Additionally, among patients with nodal meta-

stasis, positive SLN was observed in 89% and lymph node 

involvement was identified in 42% of patients. According 

to this study, lymphatic mapping can be useful in the de-

tection of lymph node involvement and pancreatic cancer 

staging.18 

Based on study by Durczyński et al.15 sentinel nodes 

were observed in 38.46% of patients with locally ad-

vanced pancreatic tumors, but all the identified sentinel 

nodes were metastatic. The obtained results of that study 

indicated the incompetence of sentinel node analysis to 

determine the pathway of lymphatic pancreatic cancer. 

They found that sentinel node navigation is highly re-

stricted to the recognition of accurate pattern of lymph 

flow from primary pancreatic tumors due to delayed de-

tection of these tumors.15 Delayed detection of pancreatic 

tumors is due to the fact that they are asymptomatic in 

the early stages; therefore, these tumors are usually diag-

nosed in a late stage of local advancement, when the ob-

struction and invasion of lymphatic channels are possible. 



Ramin Sadeghi, et al. Sentinel node biopsy in pancreatic cancer  281

In advanced pancreatic body tumors, the feasibility of sen-

tinel node navigation is considerably restricted. The iden-

tification of sentinel nodes may be hindered by lymph 

flow diversion due to extensive lymph node metastases.

Although the mapping technique has been used to iden-

tify sentinel nodes in intraabdominal malignancies such as 

colorectal cancer,19 or in breast cancer with a low false 

negative rate,20 it does not seem to be applicable for pan-

creatic cancer, which could be accounted for by multiple 

factors. The majority of pancreatic cancer cases are diag-

nosed in advanced stages compared to other cancers (such 

as breast cancer). The presence of several pathways of 

lymphatic drainage in the pancreas may also be another 

cause of failure in the application of this technique. 

Further, the presence of veins draining into the gastro-

intestinal tract, and superior mesenteric vein can make it 

difficult to find sentinel nodes. In addition, intestinal ac-

tivity and high vascularity may interfere with the de-

tection of true SLNs and it can cause high background 

noise during surgery when gamma probe is being applied. 

Despite a high association between low drainage and in-

tratumoral injection compared to peritumoral injection, no 

definitive SLN pathway has yet been discovered16 for pan-

creatic head cancer. On the other hand, lymphatic flow 

may be blocked by intense desmoplastic reaction.

We suggest further studies on lymphatic mapping in pa-

tients in early stages of pancreatic cancer. Furthermore, 

we propose future studies to use larger sample sizes and 

frozen section for more accurate SLN assessment and per-

form radiotracer injection one day before surgery and 

SPECT/CT as an auxiliary localization method. 

Small sample size was the main limitation of this study; 

nevertheless, our study had a larger sample size compared 

to similar studies.

Due to insufficient diagnostic accuracy and high false 

negative rate, this study didn’t support the use of sentinel 

node mapping technique, as an alternative for standard 

lymphadenectomy in patients with pancreatic cancer. 

However, further studies are required to obtain more accu-

rate results. 
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