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Rezumat

Tumorile situate în procesul uncinat al pancreasului sunt rezecate în 
mod tradiţional prin duodenopancreatectomie cefalică (DPC), o procedură
chirurgicală cu morbiditate ridicată şi rate de mortalitate ce nu pot fi 
neglijate. Astfel, pentru cazuri selectate de tumori benigne şi cu grad scăzut
de malignitate, au fost propuse rezecţii pancreatice mai conservatoare. 
În acest articol, descriem tehnica de rezecţie a procesului uncinat al 
pancreasului (RPU) la o pacientă în vârstă de 64 de ani, diagnosticată cu 
o tumoră neuroendocrină bine diferenţiată, cu evoluţie postoperatorie 
imediată simplă. În plus, a fost efectuată o căutare bibliografică cuprinză-
toare în bazele de date pentru a identifica lucrări referitoare la indicaţiile 
şi rezultatele RPU. În concluzie, RPU reprezintă o alternativă fezabilă şi 
sigură, totuşi de excepţie la DPC pentru pacienţi atent selectaţi cu tumori
benigne sau cu grad scăzut de malignitate ale procesului uncinat, eliminând
povara mortalităţii postoperatorii şi a insuficienţei endocrine şi exocrine 
asociate cu DPC. Cu toate acestea, RPU este o procedură chirurgicală 
complexă care necesită cunoştinţe precise ale anatomiei pancreasului. Având
în vedere numărul limitat de pacienţi raportaţi cu RPU, sunt necesare 
studii suplimentare pentru a confirma beneficiile reale ale acestei tehnici
complexe.
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Introduction

Tumors located in the uncinate process of the 
pancreas are traditionally resected by pancreatico-
duodenectomy (PD). However, PD represents a
complex surgical procedure that is widely 
considered to have high morbidity rates and non-
negligible mortality rates. Thus, severe morbidity
rates after PD vary between 20.3% and 31.5% 
(1-3), while postoperative 90-day mortality may
reach 11% (4). Furthermore, the long-term 
functional consequences of PD are also a signifi-
cant concern, particularly the morbidities related
to postoperative endocrine and exocrine insuffi-
ciencies. Thus, long-term survivors after PD can be
affected by functional impairment and the reduc-
tion of quality of life, as endocrine and exocrine
insufficiency rates after PD are pretty high: 43% -
51.6% and 87.5% - 100%, respectively (5,6). The
long-term functional consequences of PD are of
particular interest for pancreatic pathologies with
expected prolonged survival after surgery. At the
same time, a few specific pathologies of the 
uncinate process, such as benign and low-grade
malignant pancreatic pathology, where systematic
loco-regional lymph node dissection is not mandatory,
may benefit from pancreas-sparing alternative 
surgical procedures to PD (7-13); for the above-
mentioned pathologies located in the uncinate
processus, in selected cases, enucleation or resec-
tion of the uncinate processus of the pancreas
(RUP) is a viable alternative, when appropriate.
Nevertheless, in a few cases of tumors located in

the uncinate process of the pancreas, negative
resection margins cannot be achieved by enucleation.
In these particular cases, RUP represents the single
parenchyma-sparing alternative to PD (12). 

Herein, we describe the RUP technique and
review the indications and outcomes of previously
published similar cases. 

Case Report 

A 64-year-old female patient, with a medical history
of cholecystectomy for lithiasis (20 years ago) and
arterial hypertension, was investigated for 
recurrent episodes of upper abdominal pain and
recent weight loss. Laboratory studies showed no
abnormalities, including CA 19-9 levels. The 
contrast-enhanced computed tomography scan
showed a hypervascular lesion measuring 27 x 19
mm within the uncinate process of the pancreas,
with no other abnormalities (Fig. 1). Magnetic 
resonance imaging confirmed the presence of the
lesion in the pancreas (Fig. 2). Furthermore, an
endoscopic ultrasound was performed with fine
needle biopsy showing a neuroendocrine G1 tumor,
with Ki67 of 2%. 

With the diagnosis of neuroendocrine tumor of
the uncinate process of the pancreas, the patient
was referred for surgery in April 2025. The indica-
tion for surgery was made based on the persistent
pain symptoms, recent weight loss, and tumor
diameter of more than 20 mm. The initial pre-
operative plan was to perform either a pancreatic
enucleation or a PD, depending on the intra-
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operative aspects, including achievement of 
negative resection margins. 

Surgical Technique

A vertical midline incision was made, followed by
abdominal exploration and full mobilization of the
pancreatic head with the duodenum (Kocher
maneuver). The root of the transverse mesocolon
and the further uncinate process were exposed,
quite similar to an uncinate-first approach PD (14).
The uncinate processus with the tumor was dis-

sected from the superior mesenteric vein, with
careful ligations of the draining veins, and also
from the duodenum. Both the anterior pancreatico-
duodenal arcade and the inferior pancreatico-
duodenal artery were carefully spared. A complete
RUP was preferred over simple enucleation, as
enucleation alone would not ensure negative 
resection margins. RUP was performed using 
bipolar electrocautery, following a transection
plane parallel to the Wirsung duct, with careful 
ligation of the vessels to the remaining pancreatic
head and duodenum using 4/0 polypropylene
sutures. A hemostatic sealant was placed in the
remnant cut surface of the pancreatic head, and
two drains were left in place at the resection site
(Fig. 3).  The operative time was 120 minutes, con-
sidering also associated viscerolisys for adherence
from a previous open cholecystectomy. Intra-
operative blood loss was minimal (50 mL). 

The patient received subcutaneous injections of the
somatostatin analog octreotide, both intra- and
postoperatively (200 micrograms, three times daily
for up to 7 days). The postoperative course was
uneventful; the patient was discharged on post-
operative day 10. 

The final pathological examination of the 
operative specimen revealed a 25 x 20 mm well-
defined and encapsulated tumor of the uncinate
process of the pancreas (Fig. 4), with a histopatho-
logical and immunohistochemical diagnosis of a

Figure 1. Contrast-enhanced axial computed tomography scan in
arterial phase showing a 27 x 19 mm hypervascular, 
well-circumscribed tumor (*), with smooth margins, in the
uncinate process of the pancreas, displacing but not 
invading the superior mesenteric vein (SMV); the superior
mesenteric artery (SMA) is at a distance from the tumor.

Figure 2. Magnetic resonance imaging showing a nodular lesion of the uncinate process of the pancreas measuring 22 x 21 mm,
with a hypointense signal in T1-weighted images (A–C), a discrete hyperintense signal in T2-weighted images (D),
gadophilic (c), with light restricted diffusion (E–F). 
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well-differentiated (G1) neuroendocrine tumor,
pT2, pN0, with a Ki-67 Index of 1-2%. Large 
negative resection margins were also obtained. It is
worth mentioning that the removal of lymph nodes
of the posterior surface of the pancreatic head
reveals no metastatic disease. 

At 8 months after surgery, the patient remains
symptom-free with no clinical signs of pancreatic
exocrine insufficiency, endocrine pancreatic insuffi-
ciency, or imaging signs of disease recurrence.

However, magnetic resonance imaging at 3 months
after surgery revealed an asymptomatic 65 x 40 mm
postoperative pseudocyst, which was conservatively
managed and reduced to 35 x 30 mm at 8 months
after surgery (Fig. 5). It is worth mentioning that
preoperative imaging examinations showed the
tumor was at a distance from the Wirsung duct
(Fig. 6, A), while the postoperative ones showed the
close relathionship of the pseudocyst with the
Wirsung duct (Fig. 6, B). 

Literature Review

A comprehensive literature search was performed
across databases, including Scopus, Web of
Science, and PubMed, to include English-language
reported relevant papers using the following terms:
“uncinate process resection”, “uncinatectomy”, and
“ventral pancreatectomy”. The search included
studies, case reports, and reviews published up 
to October 2025 (Fig. 7). The references of the 
identified papers were also screened for additional
relevant studies or case reports. 

Results

A total of 23 full-text papers were retrieved 
that addressed RUP/ventral pancreatectomy 
techniques (Fig. 7) (7-9,11-13,15-31). However, only
15 papers (11-13,18-28,31) reported both indica-
tions and outcomes in 76 patients who underwent
RUP/ventral pancreatectomy (Table 1). 

Figure 3. Intraoperative aspects (A) before the resection of the uncinate process, showing the tumor (T) (the arrows mark the 
delimitation of the tumor from the normal pancreas; D2 – duodenum 2; D3 – duodenum 3; MCV – middle colic vessels); 
(B-C) after the resection of the uncinate process, showing postoperative aspects, including using hemostatic agents (C)
(D1 – duodenum 1; D2 – duodenum 2; D3 – duodenum 3; SMV – superior mesenteric vein). 
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Figure 4. Operative specimen (transected, macroscopic
appearance) (T – tumor). 
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Figure 5. (A) Magnetic resonance imaging at 3 months after surgery showing a hypointense T1 lesion (65 x 40 mm), highly 
suggesting a postoperative pseudocyst; (B) contrast-enhanced computed tomography showing the reduced pancreatic
pseudocysts (35 x 30 mm) at 7 months after surgery. 
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Figure 6. Magnetic resonance imaging showing the Wirsung duct at a distance from the tumor (T) in the preoperative setting (A); 
at 3 months after surgery, the Wirsung duct can be observed at a distance from the postoperative pseudocyst too (B) (white
arrows mark the Wirsung duct; cbd – common bile duct; P – postoperative pseudocyst; D2 – duodenum 2; D3 – duodenum 3).
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Table 1. Studies reporting indications and outcomes of patients undergoing RUP/ventral pancreatectomy, including the patient presented above.

Author, year N Pathology Negative C-R POPF Severe LOH, Follow-up, Exocrine/ Technique
margins complications days mo endocrine 

insufficiencies

Nakagohri, 1996 (21) 1 Malignant IPMN Yes No No 36 14ɸ No VP§

Ryu, 1996 (26) 3 Cystadenoma 100% 33% No 48 19ɸ NR VP§

Sharma, 2006  (27) 1 IPMN Yes No No 8 12ɸ NR RUP§

Machado, 2009 (18) 1 SPTP Yes No No 4 2ɸ No RUP†

Paik, 2009 (23) 9 IPMN 100% 33% 11% 21 17ɸ NR RUP§ (?)

Poves, 2009 (24) 1 Ganglioneuroma Yes No No 6 NR NR RUP§

Nakagohri, 2010 (22) 15 IPMN (2 pts malignant) 80% 47% 13% NR 81ɸ No VP§

Rotellar, 2011 (25) 1 NET Yes No No 3 12ɸ No RUP†

Tsai, 2011 (31) 1 SPTP Yes No No 4 20ɸ No RUP†

Surjan, 2017 (28) 1 NET Yes No No 4 8ɸ No RUP†

Machado, 2018 (19) 1 NET Yes No No 3 NR NR RUP¥

Machado, 2022 (20) 29 NET (16 pts), IPMN (10 pts), 100% 3.4% No 5 62ɸ No RUP1

SPTP (3 pts)

Bell-Allen, 2023 (11) 5 NET (2 pts), IPMN (3 pts) 100% 40% 40% 6 6ɸ No RUP¥

Bejarano, 2023 (12) 7 NET (4 pts), IPMN (2 pts), 100% 86% 57% 18 1153 No RUP§

paraganglioma (1 pt)

Lim, 2024 (13) 3 NET Yes 0% No 4 NR NR RUP2

Present case, 2025 1 NET Yes N0 No 10 8ɸ No RUP§

CR-POPF – clinically relevant postoperative pancreatic fistulae; LOH – postoperative hospital stay; IPMN – intrapapillary mucinous neoplasm; NET – neuroendocrine tumor; SPTP – solid
pseudopapillary tumor; VP – ventral pancreatectomy; RUP – resection of the uncinate process of the pancreas; ɸ no evidence of disease recurrence; § open surgery; † laparoscopic
approach; ¥ robotic approach; 1 6 robotic, 14 laparoscopic, 9 open; 2 1 robotic, 2 laparoscopic; 3 no evidence of disease recurrence except of 1 patient (86%); NR – not reported
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Discussions

Approaching tumors of the uncinate process of the
pancreas is difficult due to its key anatomical 
position and close relationships with major 
vascular structures such as the superior mesen-
teric artery and vein, and inferior vena cava 
(Fig. 1, 2), making negative resection margins
more challenging to achieve than in tumors located
in the pancreatic head (32-34). The presence of
abnormal arterial variants, including replaced or
accessory right hepatic arteries arising from the
superior mesenteric artery, may further increase
the complexity of uncinate process dissection even
during PD (34).  

Partial resection of the pancreas, including
RUP, is technically feasible based on embryological
fundamentals (35-44). A plane between the two
pancreatic buds (dorsal and ventral) was described
as an embryological fusion plane, allowing safe 
segmental resection of the pancreas (38,42-44),
which might also be favored by the presence of 

pancreas divisum (20,29,40). Thus, the lower part
of the pancreatic head, including the uncinate
process, arises mainly from the ventral pancreatic
bud (32,39,43). That is why, for a few authors, RUP
is also considered a ventral pancreatectomy.
However, there are a few significant differences
between RUP and ventral pancreatectomy: the 
latter includes exposure to, or even resection of, the
Wirsung duct (21,26,29,36,38,42), whereas RUP
does not (8,19,20,23,27). Furthermore, in autopsy
studies, Uchida and colleagues have shown that in
62.5% of cases, the uncinate process included both
the ventral and dorsal pancreas (35). Nevertheless,
a few macroscopic, histological, and imaging 
differences were described between the ventral and
dorsal pancreas (35,43). The lack of precise
anatomical and surgical landmarks for the 
uncinate process of the pancreas (12,19,26,32) 
contributes to the confusion between ventral 
pancreatectomy and RUP techniques. The 
uncinate process of the pancreas is usually defined
as the leftward projection from the right lateral

Figure 7. Flowchart illustrating 
the literature search and
study selection process. 
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margin of the superior mesenteric vein. However,
this definition primarily serves research purposes,
particularly for imaging studies (33), as intra-
operative aspects are more complex (Fig. 3).
Sauvanet and co-workers proposed that for the
RUP technique, the parenchymal transection
should be parallel to the Wirsung duct, in order to
differentiate this technique from other parenchyma
sparing surgical procedures such as ventral 
pancreatectomy, inferior pancreatic head resection
or simple enucleation (8). The same parenchymal
transection plane for RUP is also sustained by
Bejarano and co-workers (12), as was the case in
the above-presented patient. 

According to Sakamoto and co-workers, the first
RUP was reported by Watanabe and co-workers 
in 1991 in a Japanese journal (38). However, 
confusion may have arisen, as the technique
described by Watanabe and co-workers is more
appropriately termed a ventral pancreatectomy
(26,38), a procedure also performed in 1991 by
Takada (29). The term ventral pancreatectomy, as
described by Watanabe and co-workers in 1991 and
by Takada in 1993, is contested by Sakamoto and
co-workers, who argue that there is no evidence
that the removed parenchyma belongs to the 
former ventral pancreatic bud (38). Based on our
English-language literature review, the RUP 
technique was first described by Sharma and 
colleagues in 2006 – the open approach (27) - and
by Machado in 2009 and 2018 - the laparoscopic
(18) and, respectively, the robotic approach (19).  

During RUP, special attention should be made to
the ductal branches that drain the uncinate process,
which may join not only the main pancreatic duct
but also the accessory duct (37,45). The use of
sealant agents, as in the above-reported patient
(Fig. 3), may occlude small branches, aiming to
reduce the burden of postoperative pancreatic 
fistula (24,27,46). Furthermore, given the difficul-
ties in identifying the anatomical limits of the 
RUP technique, careful intraoperative evaluation
(including higly recommended intraoperative ultra-
sound) is mandatory to avoid injury to the distal
common bile duct and the Wirsung duct (11,12,19,
20,23-25,28); the addition of indocyanine green 
fluorescence to intraoperative ultrasound may
potentially increase the safety of RUP by a more 
precise tumor demarcation (19,47). Preoperative
identification of the relationship between the tumor
and the main pancreatic duct is also of particular
importance to avoid intraoperative injuries (12,20,
31) (Fig. 6). Preoperative pancreatic duct stents
were proposed to be used to reduce the risk of

Wirsung duct injuries with secondary postoperative
pancreatic fistula after RUP (11,30). Meticulous 
dissection of the uncinate process along the right
and posterior side of the superior mesenteric vein,
with identification and ligation of the venous 
tributaries, is also mandatory to avoid unpleasant
bleeding (19,20) and is definitely facilitated by an
anterior approach, as in the uncinate-first PD (14)
or by an inframesocolic approach (25), as was the
case in the above-presented patient. Additionally,
preservation of the vascular supply to the second
and third parts of the duodenum should be 
considered to avoid duodenal ischemia and its 
secondary perforation (8,18-21,24,28,30). 

Regarding the utility of the Kocher maneuver
during RUP, the literature studies reached 
conflicting results. Surgeons who refrain from
using the Kocher maneuver during RUP claim 
better preservation of the retroperitoneal vessels
supplying the duodenum (21,29). In contrast, a 
few other surgeons stress the usefulness of fully
mobilizing the pancreatic head with the duodenum
during RUP (11-13,15,18-20,27,31,38), as was the
case in the above-mentioned patient. 

A minimally invasive approach, including both
laparoscopic and robotic techniques, has been
demonstrated to be feasible and safe for uncinate
process tumors, despite their complexity and close
relationship to major vascular structures (7,11,13,
16,18-20,25,28,31,48). A minimally invasive RUP
was associated with significantly fewer hospital
days than the open approach (20). 

Regarding the indications, RUP should be 
performed whenever negative resection margins
cannot be achieved by enucleation. A few surgeons
suggest using RUP rather than enucleation for
lesions in the uncinate process, especially for 
larger tumors (> 2 cm) located closer to the main or
accessory pancreatic duct, to avoid devitalized 
pancreatic tissue resulting from dissection to 
facilitate access to the area (11), as was the case in
the aforementioned patient. It is worth noting that
RUP represents an exceptional type of pancreatic
resection (0.6%) even at high-volume centers (12). 

Based on our English-language literature
review, 50 patients with documented RUP were
identified (Supplementary Table S1) (11-13,18-20,
24,25,27,28,31). The patients who underwent 
ventral pancreatectomy were excluded from the
analyses (21,22,26), as were the series by Paik and
co-workers, in which the resection technique is
unclear (23). A previous review published in 2023
identified only 29 patients with RUP; however, the
review by Bejarano and co-workers also included
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patients who underwent ventral pancreatectomy
or uncinate process enucleation (12). As mentioned
above, our present review includes only documented
RUP. 

As shown in Supplementary Table S1, the 
primary indication for RUP was NET (28 patients;
56%), followed by IPMN (16 patients; 32%) and
SPTP (4 patients; 8%). Negative resection margins
were achieved in all patients with RUP. Regarding
the approach, 19 patients underwent RUP via 
open (38%), 19 via laparoscopic (38%), and 12 via
robotic (24%). A CR-POPF was observed in 9
patients (18%) after RUP, with severe complica-
tions in 6 patients (12%), and no mortality (11-
13,20,24,25,27,28,31). A clinically relevant delayed
gastric emptying was reported in 2 patients (4%)
(12,13). The median postoperative hospital stay
was 6 days (3-18 days)(11-13,20,24,25,27,28,31). 

In the long term, no patient developed exocrine
or endocrine insufficiency, with a median follow-up
time of 12 months (6-115 months) (11,12,20,25,27,
28,31). A postoperative persistent pancreatic
pseudocyst requiring further late surgery was
reported in the series of Machado and co-workers
(20). In our patient, the postoperative pseudocyst
did not require any therapy at this time. A 
duodenal stricture was also observed in one patient
in the literature reports (23). 

Considering analyses of the literature-retrieved
patients, one might conclude that NET and IPMN
remain the main indications for RUP (88%), with
the majority of patients undergoing minimally
invasive surgery (62%), achieving negative resec-
tion margins, and showing no functional endocrine
or exocrine impairments in the long-term.
Although a POPF remains a significant concern
after parenchyma-sparing pancreatic resections,
the reported rate in the present series of RUP is
acceptable for such a complex technique, along
with other complication rates such as severe 
morbidity or delayed gastric emptying, and short
hospital stays. The nil mortality rate represents
another asset of RUP. 

Conclusions

RUP is an exceptional yet feasible and safe 
alternative to PD for carefully selected patients
with non-enucleable benign or low-grade malig-
nant tumors of the uncinate process of the 
pancreas, preserving the pancreas parenchyma,
bile duct, and duodenum. Although the burden of
postoperative mortality and long-term endocrine
and exocrine insufficiency in PD is overcome by the

RUP, the RUP is a complex surgical procedure that
requires precise knowledge of pancreas anatomy. It
is particularly challenging to identify the transec-
tion plane without injuring the Wirsung duct.
Considering the limited number of patients 
reported with RUP, further studies are needed 
to confirm the real benefits of this provocative 
technique. 

none.

The patient consented to the use of the data, 
imaging, and publication, subject to anonymization.
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Supplementary Table S1. Studies reporting the indications and outcomes of patients undergoing documented RUP, including the patient 
presented above.

Author, year N Pathology Negative C-R POPF Severe LOH, Follow-up, Exocrine/ Technique
margins complications days mo endocrine 

insufficiencies

Sharma, 2006  (27) 1 IPMN Yes No No 8 12ɸ NR RUP§

Machado, 2009 (18) 1 SPTP Yes No No 4 2ɸ No RUP†

Poves, 2009 (24) 1 Ganglioneuroma Yes No No 6 NR NR RUP§

Rotellar, 2011 (25) 1 NET Yes No No 3 12ɸ No RUP†

Tsai, 2011 (31) 1 SPTP Yes No No 4 20ɸ No RUP†

Surjan, 2017 (28) 1 NET Yes No No 4 8ɸ No RUP†

Machado, 2018 (19) 1 NET Yes No No 3 NR NR RUP¥

Machado, 2022 (20) 29 NET (16 pts), IPMN (10 pts), 
SPTP (3 pts) 100% 3.4% No 5 62ɸ No RUP1

Bell-Allen, 2023 (11) 5 NET (2 pts), IPMN (3 pts) 100% 40% 40% 6 6ɸ No RUP¥

Bejarano, 2023 (12) 7 NET (4 pts), IPMN (2 pts), 
paraganglioma (1 pt) 100% 86% 57% 18 1153 No RUP§

Lim, 2024 (13) 3 NET Yes 0% No 4 NR NR RUP2

Present case, 2025 1 NET Yes N0 No 10 8ɸ No RUP§

CR-POPF – clinically relevant postoperative pancreatic fistulae; LOH – postoperative hospital stay; IPMN – intrapapillary mucinous neoplasm; 
NET – neuroendocrine tumor; SPTP – solid pseudopapillary tumor; RUP – resection of the uncinate process of the pancreas; ɸ no evidence of disease 
recurrence; § open surgery; † laparoscopic approach; ¥ robotic approach; 16 robotic, 14 laparoscopic, 9 open; 21 robotic, 2 laparoscopic; 3no evidence of
disease recurrence except of 1 patient (86%); NR – not reported
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