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Abstract

Objective: To estimate the technical feasibility, safety, and oncological benefits of routine pancreatic
fascia excision during D2 radical gastrectomy for advanced gastric tumor.
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Patients and Methods: This prospective observational research involved 120 consecutive cases
diagnosed with advanced gastric adenocarcinoma (T2-T4) who underwent D2 radical gastrectomy
between January 2023 & December 2024. Cases have been allocated into two groups based on the
surgeon's intraoperative decision and feasibility: a pancreatic fascia excision (PFE) group (n=60) and a
Standard D2 (SD2) group (n=60). Primary outcomes included the yield of lymph nodes, particularly
station 13 (peripancreatic), and RO resection rates. Secondary outcomes assessed were postoperative
complications (specifically pancreatic fistula, bleeding, and overall morbidity), operative time,
estimated blood loss, and short-term locoregional recurrence patterns (within 12 months).

Results: The PFE group demonstrated a significantly higher yield of total harvested lymph nodes
(p<0.001) and specifically station 13 lymph nodes (p<0.001). RO resection rates were comparable
between the PFE (95%) and SD2 (93.3%) groups (p=0.74). The incidence of clinically relevant
pancreatic fistula (Grade B/C) was slightly higher in the PFE group (8.3% vs. 3.3% in SD2 group,
p=0.25), though not statistically significant and generally manageable. Short-term peripancreatic nodal
recurrence was lower in the PFE group (3.3% vs. 10% in SD2 group, p=0.10), suggesting a trend
towards improved regional control.

Conclusion: Routine pancreatic fascia excision during D2 radical gastrectomy for advanced gastric
tumor is technically feasible and leads to a significantly higher yield of peripancreatic lymph nodes,
without a statistically significant increase in severe postoperative morbidity.

Key words: Gastric cancer, radical gastrectomy, D2 lymphadenectomy, pancreatic fascia excision,
peripancreatic lymph nodes.

Introduction

Gastric tumor remains one of the most common and lethal malignancies worldwide, particularly
prevalent in East Asia, with a significant global health burden despite declining incidence in some
Western countries [1]. Surgical resection, encompassing total or subtotal gastrectomy with adequate
lymphadenectomy, offers the only chance for cure for localized disease. The extent of lymph node
dissection is a critical determinant of oncological outcome, with D2 lymphadenectomy known as the
standard of care, involving the removal of perigastric lymph nodes (N1) and lymph nodes along the
main arteries originating from the celiac axis (N2) [2]. Despite the widespread adoption of D2
lymphadenectomy, locoregional recurrence remains a significant challenge, particularly involving
lymph nodes beyond the conventional D2 boundaries or those meticulously associated with the
pancreatic head and body. Lymph node metastasis is the most crucial prognostic factor in gastric tumor,
and inadequate lymphadenectomy is a primary cause of recurrence [3]. Peripancreatic lymph nodes,
often classified as station 13 (posterior to the pancreatic head) and sometimes including nodes along
the splenic artery (station 11d) or common hepatic artery (station 8a), are frequently involved in
advanced gastric cancers, especially those located in the distal stomach or greater curvature [4]. The
concept of extending lymphadenectomy beyond the standard D2 dissection, particularly through the
excision of the pancreatic fascia, has emerged from the understanding that some lymph nodes, or even
micrometastases, may be embedded within or directly adherent to the fascial layers covering the
pancreas. This fascia, often referred to as the anterior pancreatic capsule or fusion fascia, can harbor
metastatic cells that are not easily removed by conventional blunt or sharp dissection alone [5].
Proponents of pancreatic fascia excision (PFE) argue that this more aggressive approach aims to achieve
a more complete clearance of these potentially involved peripancreatic nodes, thereby improving RO
resection rates and reducing locoregional recurrence, ultimately leading to better long-term survival for
selected patients with advanced gastric cancer [6]. However, the routine implementation of PFE is not
without controversy. The pancreas is a delicate organ, and extensive dissection around it carries an
inherent risk of increasing postoperative complications, most notably pancreatic fistula, which can lead
to severe morbidity and even mortality [7]. Therefore, a careful balance must be struck between
achieving maximal oncological clearance and minimizing surgical risks. While some studies, primarily
from high-volume centers in Asia, have reported the feasibility and potential benefits of PFE, robust
evidence from diverse populations regarding its safety profile and definitive oncological advantages,
particularly in terms of long-term survival, remains crucial. This prospective cohort research aimed to
estimate the technical feasibility, safety, & oncological benefits of routine pancreatic fascia excision
during D2 radical gastrectomy for advanced gastric tumor. We sought to specifically assess its impact
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on peripancreatic lymph node yield, RO resection rates, postoperative morbidity (with a focus on
pancreatic complications), and short-term locoregional recurrence patterns, thereby contributing
valuable data to optimize surgical strategies for this challenging disease.

Patients and Methods

This prospective observational cohort research has been performed in the Surgical Oncology
department of Al-Azhar University Hospitals in Cairo, Egypt, for a 24-month duration, from January
2023 to December 2024. The research protocol was approved by the Institutional Review Board of Al-
Azhar University, & all procedures complied with the ethical principles outlined in the Declaration of
Helsinki. Informed, written consent has been secured from all individuals before their registration. A
total of 120 consecutive patients diagnosed with advanced gastric adenocarcinoma (preoperative
clinical T2-T4, NO-N3, MO based on imaging and endoscopic biopsy) who were scheduled for D2
radical gastrectomy have been enrolled. Cases have prospectively been allocated into two groups
depending on the surgeon's intraoperative decision regarding the feasibility and necessity of pancreatic
fascia excision (PFE), which was guided by tumor location, extent of invasion, and surgeon's
assessment of peripancreatic nodal involvement. Pancreatic fascia excision (PFE) group (n=60):
Patients who underwent D2 radical gastrectomy with additional meticulous excision of the pancreatic
fascia. Standard D2 (SD2) group (n=60): Patients who underwent standard D2 radical gastrectomy
without specific pancreatic fascia excision. We included all cases aged > eighteen years, with
histopathologically validated gastric adenocarcinoma, preoperative clinical stage T2-T4, NO-N3, M0
(no distant metastasis), undergoing elective D2 radical gastrectomy (total or subtotal), American
Society of Anesthesiologists (ASA) physical status I, II, or III and able to provide informed consent.
We excluded all cases with proof of distant metastasis identified preoperatively or intraoperatively,
undergoing emergency surgery for gastric obstruction or bleeding, history of previous gastric surgery
or pancreatic surgery, patients with other synchronous malignancies and patients undergoing D1 or D3+
lymphadenectomy (other than PFE). All cases had a comprehensive preoperative workup, involving
detailed history taking, routine laboratory investigations, physical examination, upper gastrointestinal
endoscopy with biopsy, and cross-sectional imaging (CT chest, abdomen, and pelvis) for staging.
Nutritional assessment and optimization were performed as needed. All surgical procedures have been
done by experienced gastrointestinal oncologic surgeons with expertise in advanced gastric cancer
surgery. The surgical approach (laparoscopic or open) has been determined by the surgeon's preference
and patient factors, but the principles of D2 lymphadenectomy and PFE were applied consistently.
Cases have been situated in the supine position. A standard midline laparotomy incision or laparoscopic
ports were used. A thorough abdominal exploration has been conducted to validate the lack of distant
metastases or peritoneal dissemination. Tumor resectability was confirmed. The type of gastrectomy
(total or subtotal) has been determined by the tumor location and extent, ensuring adequate proximal
and distal margins. Standard D2 lymphadenectomy has been done regarding the Japanese gastric tumor
treatment guidelines, involving systematic dissection of lymph nodes along the lesser & greater
curvatures, peripyloric, along the left gastric artery, common hepatic artery, splenic artery (proximal),
and posterior to the pancreas (station 13).

Pancreatic fascia excision (PFE) vs. Standard D2 (SD2) Dissection:

In PFE group, after completing the standard D2 dissection, an additional meticulous dissection was
performed to excise the pancreatic fascia (the anterior capsule of the pancreas) in the vicinity of the
pancreatic head and body, particularly around lymph node station 13. This involved careful sharp
dissection to remove the fascial layer along with any adherent lymphatic tissue, aiming for a
"skeletonized" appearance of the pancreatic surface. Special attention was paid to identifying and
preserving the pancreatic capsule itself and avoiding injury to the pancreatic parenchyma or major
vessels. In SD2 group, the lymphadenectomy around the pancreas adhered to the standard D2 principles,
which involves clearing the lymph nodes around the pancreatic head and body without specifically
excising the pancreatic fascia. Dissection was performed along the surface of the pancreas, but without
deliberate removal of the fascial layer itself. The decision to perform PFE was based on factors like
tumor location (e.g., distal gastric tumors, greater curvature tumors with potential for deeper
peripancreatic involvement), intraoperative assessment of suspected nodal involvement in the
peripancreatic region, and surgeon's discretion based on anatomical feasibility. Reconstruction was
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performed using standard methods (e.g., Roux-en-Y gastrojejunostomy or esophagojejunostomy)
depending on the type of gastrectomy. Abdominal drains were routinely placed near the pancreatic
stump/dissection area and anastomosis. Drain amylase levels were monitored on postoperative days 1,
3, and 5 to detect pancreatic fistula. Cases have been managed regarding enhanced recovery after
surgery (ERAS) protocols. Postoperative complications have been documented as much as 30 days
post-surgery & graded regarding the Clavien-Dindo classification system. Particular attention has been
paid to the incidence and severity of pancreatic fistula (defined by ISGLS criteria), intra-abdominal
bleeding, and anastomotic leak. Length of hospital stay, time to oral intake, & time to ambulation have
been recorded. All resected specimens, including the stomach and all harvested lymph nodes, were
meticulously examined by experienced pathologists. Lymph nodes were individually counted and
categorized by station regarding the Japanese Gastric Cancer Association classification. Each node
underwent histopathological assessment for metastatic involvement. RO resection status (no
macroscopic or microscopic residual tumor) was confirmed. Cases have been followed up at 3-month
intervals for the 1% year, then 6-month intervals, including clinical examination, laboratory tests, and
imaging (CT scan) to assess for recurrence. Short-term locoregional recurrence patterns (within 12
months) were specifically noted.

Statistical analysis: Statistical analysis has been conducted utilizing SPSS Statistics version 28.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics have been utilized to encapsulate baseline
demographic & clinic opathological data, with continuous parameters expressed as mean + standard
deviation (SD) or median [interquartile range, IQR], and categorical parameters represented as
frequencies and percentages. Independent samples t-tests or Mann-Whitney U tests have been utilized
to compare continuous parameters between the PFE and SD2 groups, where applicable. Relationships
between categorical parameters (e.g., PFE status & complication rates, RO resection) were evaluated
using x> (Chi-square) testing or Fisher's exact tests. A p-value below 0.05 (p below 0.05) has
been deemed statistically significant for all analyses.

Results

A total of 120 consecutive cases with advanced gastric adenocarcinoma (T2-T4, M0) undergoing D2
radical gastrectomy have been involved in this research, with sixty cases in the Pancreatic Fascia
Excision (PFE) group and sixty cases in the Standard D2 (SD2) group. The baseline demographic and
clinicopathological features were comparable among the two groups, ensuring homogeneity. The mean
age was 62.5 £ 9.8 years in the PFE group and 61.9 + 10.1 years in the SD2 group (p=0.73). Male
predominance was observed in both groups (PFE: 65%, SD2: 60%, p=0.55). The most common tumor
location was the distal stomach (PFE: 70%, SD2: 68%, p=0.81). Pathological T-stages and tumor
differentiation have been also evenly distributed between the groups. Our resultarevealed that both the
PFE and SD2 groups were well-matched in terms of key demographic and clinicopathological
characteristics, ensuring comparability for outcome analysis (Table 1). The PFE group had significantly
longer operative times and greater estimated blood loss due to the more extensive dissection. Crucially,
PFE resulted in a significantly higher yield of both total harvested lymph nodes and, specifically, lymph
nodes from station 13 (peripancreatic), indicating a more thorough regional lymphadenectomy. RO
resection rates were high and comparable between both groups. A trend towards a higher rate of station
13 metastasis detection was observed in the PFE group, though statistically insignificant due to sample
size (Table 2). The overall complication rate was slightly higher in the PFE group, though statistically
insignificant. Specifically, the frequency of clinically relevant pancreatic fistula was numerically
greater in the PFE group (8.3% vs. 3.3%), but this variance did not reach statistical significance and
was generally manageable without severe outcomes. Other major complications like bleeding and
anastomotic leak were rare and comparable between groups. There was no perioperative mortality in
either group (Table 3). At a mean monitoring of 12 months (range: 6-24 months), the overall recurrence
rate was 15.8% (19/120). Peripancreatic nodal recurrence was observed in 3.3% (2/60) of cases in the
PFE group than 10% (6/60) in the SD2 group (p=0.10). While not statistically significant in this short-
term monitoring, this trend suggests a potential reduction in regional recurrence in the peripancreatic
area with PFE. Peritoneal recurrence occurred in 6.7% (4/60) of the PFE group and 5% (3/60) of the
SD2 group (p=0.75). Distant metastasis: occurred in 5% (3/60) of the PFE group and 3.3% (2/60) of
the SD2 group (p=0.75). While overall recurrence rates were similar, there was a noticeable trend
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towards a lower rate of specific peripancreatic nodal recurrence in the PFE group, which aligns with
the hypothesis of more thorough regional clearance. Longer-term monitoring is necessary to validate
the statistical significance of this trend and its impact on overall survival.

Table 1: Baseline Patient Demographics and Clinicopathological Characteristics

Characteristic PFE Group (num.=sixty) SD2 Group (num.=sixty) p-
Mean = SD or n (%) Mean £ SD or n (%) value

Age (years) 62.5+9.8 61.9+10.1 0.73

Gender 39 (65%) / 21 (35%) 36 (60%) / 24 (40%) 0.55

(Male/Female) )

BMI (kg/m$"29) 26.8 £3.1 272+3.5 0.48

Tumor Location

Proximal Stomach 12 (20%) 13 (22%) 0.90

Middle Stomach 6 (10%) 6 (10%)

Distal Stomach 42 (70%) 41 (68%)

Pathological T-

Stage

pT2 15 (25%) 16 (27%) 0.82

pT3 30 (50%) 29 (48%)

pT4a 15 (25%) 15 (25%)

Tumor

Differentiation

Well/Moderate 40 (67%) 38 (63%) 0.65

Poorly 20 (33%) 22 (37%)

ILymp.h"“““lar 28 (47%) 26 (43%) 0.68
nvasion

Perineural Invasion 18 (30%) 19 (32%) 0.81

Table 2: Surgical outcomes and lymph node yield

Characteristic PFE Group SD2 Group )
(num.=sixty) Mean+  (num.=sixty) Mean = salue
SD SD
Operative Time (minutes) 235+ 40 205 + 35 <0.001
Estimated Blood Loss (mL) 200 + 60 160 + 50 <0.001
Mean Total Harvested
Lymph Nodes 385+6.2 31.2+£5.8 <0.001
Mean Harvested Station 13 41415 184009 <0.001
LNs
RO Resection Rate 57 (95%) 56 (93.3%) 0.74
Patients with Station 13 LN
Metastasis 12 (20%) 5 (8.3%) 0.06
Table 3: Postoperative complications (Clavien-Dindo classification)
Complication (30-day) PFE Group SD2 Group p-
(num.=60) n (%) (num.=60) n (%) value
Overall Complication Rate (> GradeI) 20 (33.3%) 15 (25%) 0.31
Clinically Relevant Pancreatic Fistula o o
(Grade B/C) 5(8.3%) 2 (3.3%) 0.25
.Postoperz.ltlve Bleeding (requiring 2 (3.3%) 1(1.7%) 1.00
intervention)
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Anastomotic Leak 1 (1.7%) 1 (1.7%) 1.00

Wound Infection 4 (6.7%) 3 (5%) 1.00

Intra-abdominal Abscess 2 (3.3%) 1 (1.7%) 1.00

Mean Length of Hospital Stay (days) 8.5+2.1 7.8+1.9 0.08

Perioperative Mortality 0 (0%) 0 (0%) 1.00
Discussion

Radical gastrectomy with D2 lymphadenectomy is the cornerstone of curative treatment for advanced
gastric tumor. However, achieving comprehensive regional lymph node clearance, particularly in the
peripancreatic region, remains a critical determinant of long-term oncological outcomes. Our
prospective cohort research aimed to assess the technical feasibility, safety, & oncological implications
of routinely excising the pancreatic fascia (PFE) during D2 gastrectomy, providing valuable insights
into this debated aspect of gastric cancer surgery. A key finding of our study is that pancreatic fascia
excision significantly increased the yield of both total harvested lymph nodes (mean 38.5 vs. 31.2) and,
more importantly, specifically the peripancreatic lymph nodes at station 13 (mean 4.1 vs. 1.8). This
quantitative difference strongly suggests that PFE achieves a more thorough and complete
lymphadenectomy in this critical region, where metastatic involvement is common in advanced gastric
cancers [8]. This increased yield is crucial, as a greater number of harvested lymph nodes is generally
related to more accurate pathological staging & improved survival outcomes in gastric cancer [9]. Our
results align with previous studies, predominantly from Asian centers, which have also reported an
enhanced yield of peripancreatic nodes with extended dissection techniques involving the pancreatic
fascia [10, 11].Despite the more extensive nature of the dissection, the RO resection rates were high and
comparable between the PFE (95%) and SD2 (93.3%) groups. This indicates that pancreatic fascia
excision can be performed without compromising the primary goal of achieving clear surgical margins,
which is paramount for curative resection. A major concern regarding more aggressive peripancreatic
dissection is the potential for increased surgical morbidity, particularly pancreatic fistula. In our
research, the overall complication rate was slightly greater in the PFE group (33.3% vs. 25%), although
this variance did not reach statistical significance. Specifically, the frequency of clinically relevant
pancreatic fistula (Grade B/C) was numerically greater in the PFE group (8.3% vs. 3.3%). While this
trend suggests a potential increased risk, it was not statistically significant in our cohort and these
fistulas were generally manageable, without leading to increased perioperative mortality in either group.
This finding is consistent with some literature suggesting that while the risk of pancreatic complications
might be marginally elevated with PFE, it remains within an acceptable and manageable range for
experienced centers [12, 13]. The increased operative time and estimated blood loss in the PFE group
are expected consequences of a more meticulous and extensive dissection, reflecting the technical
demands of the procedure. From an oncological perspective, our short-term monitoring revealed a trend
towards a lower rate of peripancreatic nodal recurrence in the PFE group (3.3% vs. 10% in the SD2
group). Although this variance did not achieve statistical significance within the 12-month follow-up
period, it supports the hypothesis that more complete clearance of the peripancreatic lymphatic basin
through PFE may translate into improved regional control. Peripancreatic nodal recurrence is
notoriously difficult to treat and often indicates a poor prognosis [4]. Therefore, even a trend towards
reducing this specific recurrence pattern holds significant clinical value. Longer-term follow-up is
essential to determine if this trend translates into a statistically significant improvement in overall and
disease-free survival. The rationale for PFE is rooted in the anatomical understanding that lymph nodes
can be embedded within the pancreatic fascia or directly adherent to it, making their complete removal
challenging with standard D2 dissection alone [5]. Our data, showing a higher yield of station 13 nodes,
supports this anatomical consideration. The decision to perform PFE has been based on tumor
characteristics and surgeon's assessment, suggesting a tailored approach rather than a universal
application. This highlights the importance of patient selection for such extended procedures,
potentially benefiting those with a higher risk of peripancreatic nodal involvement, such as distal gastric
cancers or those with deeper serosal invasion. Despite its prospective design and detailed assessment of
lymph node yield and complications, our research has several limitations. It is a single-center,
observational cohort research, not a randomized controlled study, which introduces potential for
selection bias in group allocation, even though baseline characteristics were comparable. The sample
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size, while adequate for detecting differences in lymph node yield, might be insufficient to definitively
prove statistically significant differences in rarer complications like pancreatic fistula or specific
recurrence patterns. Furthermore, the short-term follow-up of 12 months is insufficient to draw
definitive conclusions regarding long-term overall and disease-free survival benefits. Future multi-
center, randomized controlled trials with longer monitoring periods are warranted to validate the long-
term oncological advantages of PFE.

Conclusion

Routine pancreatic fascia excision during D2 radical gastrectomy for advanced gastric cancer is technically
feasible and safe in experienced hands. It leads to a significantly higher yield of peripancreatic lymph nodes,
potentially offering enhanced regional oncological control by reducing peripancreatic nodal recurrence,
without a statistically significant increase in severe postoperative morbidity. This more aggressive, yet
manageable, approach should be deemed for selected cases with advanced gastric cancer to optimize their
long-term outcomes.
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