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Pancreatic neuroendocrine tumors (PanNETSs) are increasingly detected, and the opti-

logic assessment may differ by procedure. Enucleation (EN) and central
pancreatectomy (CP) are often grouped together as parenchyma-sparing resections
(PSRs) despite substantial differences in technical complexity, postoperative risk, and
oncologic evaluation.We conducted a multicenter retrospective study of consecutive
patients who underwent resection for pathologically confirmed PanNETs <20 mm.
Procedures were categorized as EN, CP, pancreatoduodenectomy (PD), total pancrea-
tectomy (TP), or distal pancreatectomy (DP). Primary outcomes were clinically rele-
vant postoperative pancreatic fistula (CR-POPF) and major morbidity, defined as
Clavien-Dindo grade zllla. A prespecified pairwise comparison focused on EN and
CP, and pathologic assessment patterns were analyzed descriptively across proce-
dures. Of 460 patients, 164 (35.7%) underwent EN, 40 (8.7%) CP, 84 (18.2%) PD/TP,
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and 172 (37.4%) DP. CR-POPF occurred in 115 patients (25.0%), major morbidity in
68 (14.8%), and 90-day mortality in 4 (0.9%). Among PSRs, CP had higher major mor-
bidity than EN (25.0% vs 10.4%, p =.020), higher CR-POPF (50.0% vs. 24.4%, p
=.003), and a longer median hospital stay (19.5 vs. 10.0 days, p <.001). Lymph node
(LN) assessment was less frequent after EN than CP (40.4% vs. 87.5%, p <.001).
Among assessed cases, LN metastases were identified in 44/320 patients (13.8%).
EN and CP are not interchangeable as parenchyma-sparing options for small Pan-
NETs. Among patients selected for resection, procedure selection should consider

tumor location, function, technical feasibility, and oncologic requirements rather than

size alone.

KEYWORDS

1 | INTRODUCTION

Small pancreatic neuroendocrine tumors (PanNETSs) are increasingly
identified, often incidentally, and frequently demonstrate indolent
behavior.1~®> While active surveillance is an established approach for
selected small (<20 mm), asymptomatic nonfunctional PanNETs, a
substantial proportion of patients continue to undergo surgical re-
section due to uncertainties in preoperative risk stratification, as well
as anatomical, oncological, or patient-related factors.*” Conse-
quently, clinically actionable evidence should clarify procedure-
specific morbidity alongside oncologic outcomes in order to better
guide operative planning.

Parenchyma-sparing resections (PSR), including enucleation (EN)
and central pancreatectomy (CP), were developed to preserve pancre-
atic endocrine and exocrine function, particularly in patients with
small and biologically low-risk PanNETs.8"1! However, these proce-
dures may carry a unique risk profile, particularly a higher incidence of
clinically relevant postoperative pancreatic fistula (CR-POPF).22-14
Furthermore, the oncologic adequacy of PSR remains controversial,
given the less systematic lymph node (LN) assessment and potential
differences in margin evaluation compared to standard pancreatic
resections.’®~1” These concerns are relevant even for small tumors, as
size alone does not fully indicate biological aggressiveness.

Direct comparisons between PSR and standard resection (SR) are
limited by selection bias, as PSR is typically reserved for anatomically
suitable, biologically low-risk lesions, whereas SRs are more often per-
formed for higher-risk or technically challenging cases.'?® Grouping
EN and CP within a single PSR category may also obscure relevant
clinical differences in perioperative risk, since these procedures vary
substantially in technical complexity, reconstruction requirements,
and fistula rates.

Therefore, multicenter evidence focusing on procedure-specific
morbidity and pathologic assessment is needed to better inform oper-
ative planning for small PanNETs, particularly to clarify differences
between EN, CP, and standard pancreatic resections. We aimed to

central pancreatectomy, enucleation, morbidity, pancreatic neuroendocrine tumors,
postoperative pancreatic fistula

compare the procedure-specific perioperative burden of EN and CP,
and to describe patterns of pathologic and LN assessment across pro-

cedures among patients selected for resection.

2 | MATERIALS AND METHODS

21 | Study design and population

A multicenter retrospective cohort study was conducted, including
consecutive patients who underwent surgical resection for primary
PanNETs at five international institutions from 1997 to 2019. Data
were extracted from institutional databases and electronic medical
records using a standardized case report form. The study was
approved by the institutional review board or ethics committee at
each participating institution, with informed consent waived as appli-
cable for retrospective research (Figure 1).

Eligible patients underwent surgical resection with pathologically
confirmed PanNETs and had available perioperative outcome data.
Exclusion criteria included neuroendocrine carcinoma, non-pancreatic
primary tumors or metastatic NET involving the pancreas, missing
pathological tumor size, indeterminate operative details precluding
classification of resection type, and missing or inconsistent periopera-
tive outcome data.

2.2 | Definitions

221 | Resection types and tumor characteristics

Resection types were categorized as EN, CP, pancreatoduodenectomy
or total pancreatectomy (PD/TP), and distal pancreatectomy (DP).
PSR included EN and CP, while SR comprised PD/TP and DP. PD/TP
and DP were reported separately due to their distinct perioperative

risk profiles.
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FIGURE 1  Study design.
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Small PanNETs were defined as tumors with a pathological maxi-
mum tumor size <20 mm. Tumor grade was defined according to the
World Health Organization classification based on the Ki-67 prolifera-
tion index when available, and categorized as G1 (Ki-67 <3%), G2 (Ki-
67 3-20%), or G3 (Ki-67 >20%).1?° Patients with missing Ki-67 data
were included and treated as missing in grade-related analyses.

2.2.2 | Postoperative outcomes

Postoperative outcomes were assessed up to 90 days after surgery.
Primary postoperative outcomes were CR-POPF, defined as Grade B
or C according to the International Study Group of Pancreatic Surgery
(ISGPS) criteria,?*

complication of Clavien-Dindo grade zl1l1a.2?

and major morbidity, defined as any postoperative
Other pancreas-specific
complications, including postpancreatectomy hemorrhage (PPH),
delayed gastric emptying (DGE), and chyle leak, were defined accord-
ing to the ISGPS criteria.?®=2°

Reoperation was defined as any unplanned return to the operat-
ing room requiring surgical intervention, while mortality was defined

as death from any cause occurring within 90 days after surgery.

223 |
variables

Pathologic and oncologic assessment

Pathologic variables relevant to oncologic interpretation included
tumor size, tumor grade, LN assessment status, LN positivity among
assessed cases, and resection margin status. LN assessment was
defined as the examination of at least one LN. Within the PSR cohort,
patients were further categorized based on whether LN assessment
was performed or omitted. Patients with missing information on LN
assessment were excluded from this comparison.

Detailed indications for surgery, preoperative imaging findings,

granular anatomical eligibility for EN or CP, long-term pancreatic

function, quality of life, and patient-reported outcomes were inconsis-

tent and therefore excluded from analysis.

2.3 | Statistical analysis

Baseline characteristics were summarized by resection group. Contin-
uous variables were summarized as median (interquartile range [IQR]),
compared using the Kruskal-Wallis test across procedure groups and
the Mann-Whitney U test for the prespecified pairwise comparison
of EN and CP, while categorical variables were compared using Fish-
er's exact test. Percentages were calculated using available-case
denominators.

The primary analysis focused on comparisons of the primary postop-
erative outcomes, CR-POPF and major morbidity, across EN, CP, PD/TP,
and DP, with a prespecified pairwise comparison of EN and CP within
the PSR cohort. Other postoperative outcomes and pathologic assess-
ment patterns across procedures were analyzed descriptively. To further
characterize selection within PSR, patient, tumor, procedural, and
selected pathological characteristics were compared between PSR cases
with and without LN assessment. Recurrence and death events were
summarized descriptively without time-to-event analysis.

A two-sided p-value <.05 was considered statistically significant.
Analyses were performed using EZR (Saitama Medical Center, Jichi
Medical University), a graphical user interface for R (The R Foundation

for Statistical Computing, Vienna, Austria, version 4.2.5)2¢

3 | RESULTS

3.1 | Population and surgical procedures

A total of 460 patients with small PanNETs were included. The
median age was 56.2 years (IQR 46.2-65.9), and 51.7% were male.
Additional baseline characteristics are summarized in Table 1.

B5UB017 SUOLULLOD 311D 3|edl|dde aUy Ag pausenob a1 3ol YO ‘BSn 0 S3|nJ 104 ARIq1T BUIUO /8|1 UO (SUORIPUOD-PLR-SLLBYW0D" A3 1M ARIq 1 [RU1IUO//SARY) SUORIPUOD PUe SWiB L 8U} 885 *[9202/80/02] Uo ARiq1T 8ulluO AB|1M B1felieueiyo0d AQ €720, BUlTTTT 0T/I0p/wod &) Im Afelqfeul|uoy/sdny ol papeo|umoq ‘8 ‘920 ‘928259 T



13652826, 2026, 8, Downloaded from https:/onlinelibrary.wiley.com/doi/10.1111/jne.70243 by Cochraneltalia, Wiley Online Library on [20/08/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

s
g
s
‘Awojdajealdued |10} ‘d] ‘Awoldsusponpojealdued ‘Qd @8ues ajienbiajul YO ‘uonespnuad ‘N3 ‘Awojoaleasdued |esip ‘dq ‘Awojoalealdued [eajuad ‘4D xapul ssew Apoq ‘|Ag :Suoljeinauqqy
'S10JeUjWIOUSP dsed-d|ge|leAe Suisn Pa1e|Nd|ed 2JaM S98eIUIDd DI0N
910° 100"> (0'00%7-£°78) 0'09T (0'00S-5'£8T) 000 (0°00Z-0°S£) 0°'00C (00ST-00S) 0°00T  (0°00Z-0"0S) 0°00T W (¥0I) velpaw ‘ssoj poojg
9.5 100> (e8y) €8 (617) 0T (0'se) ¥T (€'62) 87 (Lee) ssT (%) "ou “AJ33uns dAISEAUL AJlEWIUIN
s|ie3ap aAijesadoeuiu|
Ty L (€8) L (ST (81)¢€ (6€) 8T [eUOl3dUNY IBRO
(¢'92) st (coe) LT (SLT)L (c8h) 6L (cze) st ewoul|nsuj
(8°69) 0Z1T (r'14) 09 (008) ze (00%) 28 (6°€9) 6T [euoiduny-uoN
100> 100> (%) "ou ‘Ajijeuonouny sown
€y (€8) ¢ 00)0 c1e (820 €T a|dniniN
(e'8p) €8 (9 e 00)0 (€'81) 0€ (cs2) 911 el
(r'6v) S8 (9€) e (5L6) 6€ (cov) 99 (oczy) €61 Apog
(coo (S¥8) 1L ST (cov) 99 (00g) 8eT peaH
700> T00°> Axv ‘ou .CO_umuO_ Jownj
G80° 6¥0° (ovT) 1T (6€T) 1 (r'sT) 9 (879) 6 (cot) ¥ (%) "ou ‘snyjjlaw sa32qelq
mv,c 0SS’ L9V (r'62-2'€2) 8'ST (e'L2-SCe) 1'SC (1'8¢-€'€2) 0'SC (68C-€7C2) LT (L'8¢-LC2) 15T ZW/33 (¥OI) uelpaw ‘iNg
.m 866" 615 (c15) 88 (€'89) 61 (osv) 8 (909) € (£'15) 8¢C (%) "ou x3s SleN
m Y65 100> (€'89-€15) 909 (€59-T'L¥) T9S (T'09-0'€¥) 505 (T'€9-62h) v'es (659-CT9%) T95 S1eah ‘(YOI) uelpaw ‘98y
M m aujjeseg
m m (dD 'sAN3) onjea-d  (jjesano) anfea-d  (%'/€ ‘T/T =U)dA  (%C'8T ¥8 = U) dL/Ad (%£8°0r =U)dD  (%L'SE V9T = U) N3 (091 = u) [e3oL sopsuedeIRy)

“(ww Ogs) swsejdoau auLIDOpUSINaU d1jealduUed |jews Jo s|ie}ap dAljesado pue soisuaeleyd auleseg T 31V L

< | wiLey-|¥



MAEKAWA ET AL. Journal of 50f9
Neuroendocrinology —Wl LEY
TABLE 2 Postoperative and pathological outcomes of small pancreatic neuroendocrine neoplasms (<20 mm).
p-value p-value (EN
Characteristics Total (n = 460) EN (n = 164) CP (n = 40) PD/TP(n=84) DP(n=172) (overall) vs. CP)
Postoperative outcomes
CR-POPF, no. (%) 115 (25.0) 40 (24.4) 20 (50.0) 18 (21.4) 37 (21.5) .004 .003
PPH, no. (%) 27 (5.9) 8(4.9) 6(15.0) 7 (8.3) 6(3.5) .035 .035
DGE, no. (%) 54 (11.7) 17 (10.4) 16 (40.0) 14 (16.9) 7 (4.1) <.001 <.001
Major morbidity, 68 (14.8) 17 (10.4) 10 (25.0) 19 (22.6) 2(12.8) 016 .020
no. (%)
LOS, median (IQR),  11.0(8.0-17.0)  10.0(8.0-14.0)  19.5(14.0-31.0) 14.0(10.0-21.0) 10.0(8.0-14.0)  <.001 <.001
days
Pathology
Tumor size, median  14.0 (10.0-17.0) 14.0(10.0-17.0) 15.0(9.0-17.3) 14.0 (10.0-16.3) 15.0(10.0-17.0) .624 432
(IQR), mm
Ki-67, median 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0) 459 408
(IQR), %
Tumor grade 175 .509
G1 362 (78.7) 130 (79.3) 34 (85.0) 67 (79.8) 131 (76.2)
G2 89 (19.3) 34 (20.7) 6(15.0) 14 (16.7) 35(20.3)
Missing 9(2.0) 0(0.0) 0(0.0) 3(3.6) 6 (3.5)
LN assessment® (21 320 (69.6) 65 (40.4) 35(87.5) 83 (98.8) 137 (81.5) <.001 <.001
LN), no. (%)
Positive LN status, 44 (13.8) 1(1.5) 0(0.0) 28 (33.7) 15 (10.9) <.001 1.000
no. (%)
RO status, no. (%) 422 (93.2) 142 (88.8) 40 (100.0) 81 (96.4) 159 (94.1) .026 .027

Note: Percentages were calculated using available-case denominators.

Abbreviations: CP, central pancreatectomy; CR, clinically relevant; DGE, delayed gastric emptying; DP, distal pancreatectomy; EN, enucleation; IQR,
interquartile range; LN, lymph node; LOS, length of hospital stay; PD, pancreatoduodenectomy; POPF, postoperative pancreatic fistula; PPH,

postpancreatectomy hemorrhage; TP, total pancreatectomy.

2For LN-related variables, percentages were calculated among patients with LN assessment (21 LN examined).

Resection types comprised EN (n = 164, 35.7%), CP (n = 40,
8.7%), PD/TP (n = 84, 18.2%), and DP (n = 172, 37.4%). Functional
tumors were more common in EN than CP, reflecting a higher propor-
tion of insulinomas in the EN group (48.2% vs. 17.5%, EN vs. CP
p <.001). Non-insulinoma functional tumors were uncommon and
heterogeneous, consisting mainly of gastrinomas (n = 6), with only
isolated cases of glucagonoma, vasoactive intestinal peptide-secreting
tumor (VIPoma), somatostatinomas, adrenocorticotropic hormone-
secreting tumor (ACTHoma), and serotonin-producing tumor. Mini-
mally invasive surgery was performed in 155 patients overall (33.7%),
including 48/164 (29.3%) after EN and 14/40 (35.0%) after CP (EN vs.
CPp = .576) (Table 1).

3.2 | Postoperative outcomes

In the overall cohort, CR-POPF occurred in 115 patients (25.0%),
major morbidity in 68 (14.8%), and 90-day mortality in 4 (0.9%). The
median length of hospital stay (LOS) was 11.0 days (IQR 8.0-17.0)
(Tables 2 and S1).

Within PSR, CP was associated with significantly higher postoper-
ative morbidity than EN. Major morbidity occurred in 10/40 (25.0%)
of CP cases compared to 17/164 (10.4%) of EN cases (p = .020). CR-
POPF was observed in 20/40 (50.0%) after CP and 40/164 (24.4%)
after EN (p = .003). CP also had higher rates of DGE (16/40 [40.0%)]
vs. 17/164 [10.4%], p < .001), PPH (6/40 [15.0%] vs. 8/164 [4.9%],
p = .035), and a longer LOS (19.5 vs. 10.0 days, p < .001) (Table 2).

33 |
patterns

Pathologic findings and oncologic assessment

The median tumor size was 14.0 mm (IQR 10.0-17.0). Most tumors
were G1 (362/460 [78.7%]), with 19.3% classified as G2 (Table 2).
Pathologic assessment patterns varied by surgical procedure. LN
assessment (21 LN examined) was performed in 320/460 patients
(69.6%), and was markedly lower in EN than CP (65/164 [40.4%]
vs. 35/40 [87.5%], p < .001). Among those assessed, LN metastases
were identified in 44/320 patients (13.8%), and were more frequent
in G2 than G1 tumors (14/63 [22.2%] vs. 28/252 [11.1%], p = .036).
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LN assessed (n — 100) TABLE 3 Characteristics of

parenchyma-sparing resections according
to lymph node assessment status.

Characteristics No LN assessment (n = 101) p

Patient and tumor characteristics

Age, median (IQR), years 50.3 (42.9-57.8) 55.0 (42.8-66.8) .036
Male sex, no. (%) 47 (47.0) 53 (52.5) 482
BMI, median (IQR), kg/m? 24.8(22.3-27.9) 24.9 (22.8-29.1) .557
Diabetes mellitus, no. (%) 8(8.4) 6(6.3) 782
Tumor location, no. (%) 179
Head 31(31.0) 34(33.7)
Body 56 (56.0) 48 (47.5)
Tail 11 (11.0) 19 (18.8)
Multiple 2(2.0) 0(0.0)
Tumor functionality, no. (%) <.001
Non-functional 69 (69.0) 43 (42.6)
Insulinoma 29 (29.0) 56 (55.4)
Other functional 2(2.0) 2 (2.0
Procedure
Surgical type, no. (%) <.001
Enucleation 65 (65.0) 96 (95.0)
Central pancreatectomy 35 (35.0) 5(5.0)
Pathologic characteristics
Tumor size, median (IQR), mm  15.0 (10.0-17.0) 14.0 (10.0-17.0) 817
Tumor grade .285
G1 84 (84.0) 78(77.2)
G2 16 (16.0) 23(22.8)
RO status, no. (%) 94 (95.9) 87(87.0) .040

Note: Percentages were calculated using available-case denominators.

Abbreviations: BMI, body mass index; IQR, interquartile range; LN, lymph node.

LN positivity was highest after PD/TP (28/83, 33.7%), followed by DP
(15/137, 10.9%), with only one positive case after EN (1/65, 1.5%)
and none (0/35) after CP (Table 2 and Figure S1). RO resection was
achieved in 422/453 (93.2%) of evaluable patients and differed across
procedures, including between EN and CP (88.8% vs. 100.0%, EN
vs. CP p = .027) (Table 2).

34 | Characteristics of PSR according to LN
assessment status

Within the PSR cohort, LN assessment was performed in 100 patients
and omitted in 101; three patients with missing data were excluded
(Table 3). Patients undergoing PSR with LN assessment were younger
than those who did not (median 50.3 vs. 55.0 years, p = .036). Non-
functional tumors were more common among those with LN assess-
ment (69.0% vs. 42.6%), whereas insulinomas were more common
when LN assessment was omitted (29.0% vs. 55.4%, p < .001).

The distribution of PSR procedure types differed substantially by
LN assessment status. Among PSR cases with LN assessment, EN was
performed in 65/100 (65.0%), compared with 96/101 (95.0%) without
LN assessment (p < .001), whereas CP was more frequent when LN

assessment was performed. Tumor size and grade did not differ signif-

icantly according to LN assessment status (Table 3).

3.5 | Recurrence and survival status

Recurrence status was available for 460 patients, with a median
follow-up of 50.7 months (IQR 19.3-92.7). Recurrence occurred in
27 patients overall (5.9%) (5 after EN, 2 after CP, and 20 after SR;
overall p = .201). At the last follow-up, 23 deaths were recorded (EN:
3, 1.8%; CP: 0, 0%; SR: 20, 7.8%), including three disease-related
deaths in patients with distant metastases. Given the low number of
recurrence and disease-related death events, these outcomes were

summarized descriptively.

4 | DISCUSSION

In this multicenter cohort of resected small PanNETSs, perioperative
burden and pathologic assessment patterns varied significantly by sur-
gical procedure. These results indicate that a simple PSR-versus-SR

framework does not fully capture the complexity of small PanNET
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surgery, as the balance between short-term morbidity and pathologic
assessment differs by procedure. This distinction was particularly
notable within PSR, where EN and CP have distinct clinical profiles.

Within PSR, CP consistently showed a less favorable short-term
profile than EN. Although CP preserves pancreatic parenchyma, it was
associated with a substantial perioperative burden in our cohort. CP
should not be considered safer than DP solely because it is
parenchyma-sparing. This difference extended beyond CR-POPF to
other pancreas-related postoperative events, including DGE and PPH,
and was reflected in longer LOS. This pattern is clinically plausible
given the technical complexity of CP, which involves parenchymal
preservation, pancreatic transection, and reconstruction with two pos-
sible sites of pancreas leak. CP remains an important option for
selected lesions where EN is not technically appropriate or may be
oncologically insufficient, but its use should be weighed carefully
against its greater perioperative burden. In highly selected patients
requiring more extensive resection, function-preserving strategies
such as islet autotransplantation have been explored in specialized
centers,?” though not assessed here. In contrast, EN offers a more
favorable short-term balance when anatomically feasible and onco-
logic concerns are limited.

From a pathologic standpoint, these findings support previous
concerns that tumor size alone may not reliably identify a negligible-
risk subgroup among small PanNETs. Although all tumors were
< 20 mm, a substantial proportion was G2, and LN metastases were
found in node-assessed patients. This suggests that small size does
not always indicate low biological risk. Oncologic interpretation
should be cautious, as LN assessment was less frequent after EN than
after CP or SR. Differences in LN positivity likely reflect both tumor
biology and procedure-dependent assessment, as well as pathology
practices. The prognostic significance of LN positivity in small Pan-
NETSs also remains unclear, as LN involvement may influence staging
more than long-term survival.?®-3° Similarly, margin status differences
should not be considered definitive evidence of oncologic adequacy
without robust time-to-event outcomes.®!

The analysis within PSR further supports this interpretation. LN
assessment was more common in non-functional tumors and in cases
treated with CP, while insulinomas and EN were more frequent
among PSR cases without LN assessment. Tumor size and grade did
not differ significantly between groups. These findings suggest that, in
practice, LN evaluation within PSR was guided more by clinical judg-
ment, including tumor functionality, operative strategy, and perceived
oncologic risk, rather than by size alone. The predominance of insuli-
noma among cases without LN assessment reflects its favorable biol-
ogy and symptom-driven surgical indication.3%3%

These findings should be viewed in the context of the current
trend toward more selective surgery for small pancreatic lesions. A
conceptually similar shift has occurred in managing small pancreatic
cysts and branch-duct intraductal papillary mucinous neoplasms,
where surveillance has become standard for lesions without high-risk
features.>*%” Current evidence supports active surveillance for
selected asymptomatic sporadic nonfunctioning PanNETs <20 mm

without aggressive features.”>?° The key message is not to broaden
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surgical indications, but to clarify that EN and CP are not interchange-
able when surgery is chosen. The present study should not be inter-
preted as defining which small PanNETs should undergo resection
instead of surveillance, as detailed surgical indications such as tumor
growth, symptom burden, radiologic findings, patient preference, and
multidisciplinary judgment were not consistently recorded. For ana-
tomically suitable lesions with limited oncologic concern, EN offers a
more favorable postoperative profile than CP.

Another important consideration is the potential role of minimally
invasive, particularly robotic, approaches in parenchyma-sparing pan-
creatic surgery.>8#? These techniques may improve short-term out-
comes, especially in technically demanding procedures such as CP,
although robust procedure-specific evidence remains limited.

This study has several limitations. The retrospective design intro-
duces unavoidable heterogeneity in clinical practice, pathologic
assessment, and follow-up across institutions and time periods. Com-
prehensive data on surgical indications, such as tumor growth during
surveillance, symptoms, radiologic findings, patient preference, and
multidisciplinary input, were not consistently available. While tumor
location was recorded, detailed anatomical information, including neck
or proximal body location, proximity to the main pancreatic duct, and
technical suitability for EN or CP, was not systematically collected.
Oncologic interpretation is also limited by procedure-dependent dif-
ferences in LN assessment. Preoperative imaging, including assess-
ment of suspicious LNs, was also inconsistent, and radiologic
evaluation may not detect microscopic nodal disease. Importantly, we
lacked detailed data on long-term pancreatic function in both endo-
crine and exocrine insufficiency, as well as patient-reported outcomes,
which are central to the rationale for PSR, especially CP. Therefore,
although CP showed a substantial perioperative burden, we could not
determine whether this short-term disadvantage may be offset by a
meaningful long-term functional benefit in selected patients. The small
number of recurrence and death events, along with heterogeneity in
follow-up, limited robust time-to-event analyses. Future studies with
standardized reporting are needed to determine when the tradeoff
associated with CP is justified from a patient-centered perspective.

In conclusion, among patients selected for resection, EN and CP
are not equivalent forms of PSR in small PanNETs. CP should not be
viewed as a lower-risk procedure solely because it preserves pancre-
atic parenchyma. When surgery has been selected, procedure selec-
tion should be individualized, considering tumor function, lesion
location, technical feasibility, perioperative risk, and oncologic require-
ments rather than based on a single-size threshold.
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