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Rezumat

Duodenopancreatectomia totală (DPT) realizată exclusiv pe cale
laparoscopică este considerată una dintre cele mai complexe
intervenţii chirurgicale abdominale. DPT cu prezervarea vaselor
splenice (operaţia Kimura) este o variantă tehnică mai solicitantă
pentru chirurg, dar cu beneficii pentru cazurile bine selecţionate. În
timp ce unele centre cu volum mare au câştigat experinţă în 
pancreatectomii prin abord minim invaziv, chirurgia laparoscopică
rămâne o recomandare pentru cazuri bine selecţionate de pacienţi
prezentând tumori pancreatice benigne sau cu grad redus de
malignitate şi ar trebui să fie realizată cu precauţie, doar de către
chirurgi HPB experimentaţi. În acest articol, vă prezentăm cazul
unui pacient ce a beneficiat în serviciul nostru de duodeno-
pancreatectomie totală cu prezervarea vaselor splenice şi a
splinei, efectuată pe cale pur laparoscopică, pentru diagnosticul
de IPMN difuz. Articolul ilustrează principalii timpi operatori. 
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Background

Total duodenopancreatectomy (TDP), per-
formed exclusively by laparoscopic approach is
considered one of the most complex abdominal
surgical procedures. While some high-volume
centres have gained experience in minimally-
invasive pancreatectomies, most recommen-
dations advise caution when choosing a
laparoscopic approach for a well-selected
group of patients (1-3). Current recommenda-
tions advice for a laparoscopic approach mostly
for benign or low-grade malignant tumours (3).

Despite the fact that the literature indi-
cates that this surgery is feasible and can be
as safe as the open approach DP (4,5), because
of the technical complexity and the risk of com-
plications, this technique was not embraced 
as a standard one, and multiple centres still
perform hybrid (laparoscopic-open) techniques,
in particular to facilitate the reconstructive time
(6-8).  

Although there is no need for pancreato-
digestive anastomosis, few cases of pure
laparoscopic total duodenopancreatectomy
(TDP) or laparoscopically-assisted TDP have

been reported in the literature, most of which
are case reports or limited series of cases 
(8-12). 

More technically demanding, preservation
of spleen and spleen vessels (Kimura tech-
nique) can be facilitated by the contribution of
robotic surgery (13–16)., with some series
showing the non-inferiority of the robotic
approach compared to the open approach
regarding occurrence of severe post-operative
complications (17). As an alternative to 
maximise function preserving of organs, some
authors proposed laparoscopic duodenum and
spleen-preserving total pancreatectomy with
favourable postoperative outcomes (18).

Methods

In this report, we present a spleen preserving,
splenic vessels spearing, pure laparoscopic TDP
on a 40-year-old patient diagnosed with diffuse
IPMN, followed by hepatico-jejunal anasto-
mosis by ''in situ'' ascended loop and precolic
gastro-jejunal anastomosis. We will emphases
the main operative steps, illustrating both the
resection and the reconstruction aspects.

mucinoasă pancreatică intraductală, pancreatectomie cu prezervarea splinei, prezervarea vaselor
splenice 

Abstract
Total duodenopancreatectomy (TDP), performed exclusively by laparoscopic approach is considered
one of the most complex abdominal surgical procedures. TDP with preservation of spleen vessels
(operation Kimura) is a more technically-demanding procedure, but is beneficial in selected
cases. While some high-volume centers have gained experience in minimally-invasive pancrea-
tectomies, laparoscopic approach remains a recommendation for well selected patients with
benign or low-grade malignant tumors and should be performed with caution, by experienced
HPB surgeons. In this paper, we present a spleen preserving, splenic vessels spearing, pure
laparoscopic TDP on a 40-year-old patient diagnosed with diffuse IPMN performed in our 
center, illustrating the operative steps.
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Case Report and Technique

We present the case of a 40-year-old patient
with associated diabetes mellitus and acute
pancreatitis in the medical history, with the
diagnosis of diffuse main-duct IPMN.

Diagnosis was established after US and
contrast-enhanced CT examinations and was
confirmed by guided echo-endoscopic biopsy;
the cytologic exam didn’t reveal any signs of
malignancy. Pre-operative liver function, 
pancreatic enzymes, as well as all the other
blood tests were normal. Although the benign
biopsy, due to the diffuse imagistic aspect of
the disease, with cysts larger than 3 cm,
according to international consensus and after
informing the patient about the evolutive
risks of the disease, surgical treatment was
indicated. 

In this case, spleen preserving, splenic 
vessels spearing, pure laparoscopic total duo-
denopancreatectomy was performed.

The patient was positioned in dorsal decubitus,
inferior limbs in abduction, main operator in
between the patients’ legs, with ports placed
according to have access form pancreatic area
(Fig. 1).

General exploration of the abdomen was
performed, we accessed  the bursa omentalis
through the gastro-colic ligament using an
advanced tissue sealing device. The right 
gastroepiploic pedicle was sectioned between
clips to facilitate a better exposure of the
cephalopancreatic region.

The Kocher maneuver was performed and
the IVC exposed. This was done using the
ultrasonic dissector. The main surgeon’s and
first-hand assistant’s traction were particularly
important on this time of surgery. The dissec-
tion continues towards D3-D4 segments of the
duodenum.

Dissection of the inferior margin of the 
pancreas was done with the monopolar hook,

with the identification of the middle colonic
vein, whose sectioning between the clips
makes the identification of the porto-mesen-
teric complex much easier in this patient. Once
the superior mesenteric vein is identified, the
dissection is carried out on its anterior 
surface, along the portal vein using the
monopolar hook (Fig. 2). Small postero-
pancreatic venous tributaries are identified
and sectioned with the ultrasound dissector.

The dissection continues towards the left,
with the identification of the splenic vein and
its’ dissection from the corporeo-caudal 
pancreatic segment (Fig. 3). The dissection is
done with the monopolar hook, the posterior

Figure 1. Trocar placement (* optic port)

Figure 2. Dissection of the inferior border of the pancreas, exposing
the superior mesenteric vein (SMV) and portal vein (PV)
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pancreatic venous branches being identified,
dissected, and sectioned between clips or
directly with the ultrasound dissector. Again,
an important role in this dissection is the 
traction-countertraction exerted on the tissues
by the main surgeon and first assistant.

The splenic artery is identified at the level of
the pancreatic tail, dissected, and preserved
(Fig. 4). Dissection is facilitated by the right
tilting of the corporeo-caudal pancreatic 
segment.

Dissection continues and the right flank of
the portal vein and inferior pancreatico-
duodenal venous pedicles are identified, 
isolated and sectioned between clips (Fig. 5).

Sectioning of the gastric antrum with an
Endo GIA green cartridge stapler will 
facilitate the exposure and dissection of the
hepatic pedicle. 

The common hepatic artery is identified at

the level of the superior pancreas margin,
removal the fat tissue at this level being 
performed with the monopolar hook and ultra-
sound dissector. Since we had no preoperative
signs of malignancy, an extended lympha-
denectomy was not considered. The other
lymph nodes aimed for a standard lympha-
denectomy were removed together with the
surgical specimen at the end of resection time.
Gastro-duodenal artery is identified and 
sectioned between clips with the Harmonic
scalpel. We preferred mounting Hem-o-Lok
clips on the proximal segment of the artery
(Fig. 6).

Since we had a diffuse intrapancreatic neo-
plasia and we had no tumoral proximity with
the superior mesenteric artery (SMA), we
used a posterior approach of this vessel; no
artery first approach needed.

Cholecystectomy is performed in the antero-

Figure 3. Dissection of the inferior border of the pancreas, exposing
the splenic vein (SV)

Figure 4. Dissection of splenic artery (SA)

Figure 5. Dissection of right side of the porto-mesenteric axis, 
exposing the inferior pancreato-duodenal vein (IPDV)

Figure 6. Dissection of the hepatic artery (HA) and the isolation of
gastroduodenal artery (GDA), with clips
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grade manner. The cystic duct is dissected till
the cystic-hepatic junction, its’ sectioning
being performed superior to this area, with the
ultrasound dissector; at the reconstruction
time, recutting the bile duct with scissors 
(to remove the distal scar of the ultrasound
dissector) is mandatory to avoid the complica-
tions consecutive to thermic lesions. In that
idea, using clips is better to prevent leakage of
the bile into the peritoneal cavity.

The duodeno-jejunal angle and the distal 
segment of D4 is mobilized using the ultra-
sound dissector.

After sectioning the first jejunal loop with
the Endo GIA stapler, the dissection of the
resection piece is completed by cutting the
adhesions at the level of the uncinated process
and mesopancreas. The small vessels at this
level are clipped, the tissue being cut with the
Harmonic scalpel (Fig. 7).

After the removal of the surgical specimen
and standard lymphadenectomy, the preserved
splenic vessels, porto-mesenteric complex and
hepatic pedicle can be seen. A narrow CBD is
observed (Fig. 8).

The first jejunal loop is ascended in situ, 
posterior to the mesenteric vessels. Recon-
struction time begins with the hepatico-
digestive anastomosis. The anastomosis was
performed with separate Vicryl 4/0 threads
after certifying macroscopically that the 
resection margins of the CBD were free of any
electrocautery marks, the recutting of the duct
being done with scissors. The maneuvers done
at this time of surgery are of great importance;
the first-hand assistant must maintain in 
position the first jejunal loop without applying
too much pressure on the anastomosis, 
ensuring this way an intact biliary wall (Fig. 9).

The gastro-jejunal anastomosis is performed

in a precolic manner, side-to-side, with an
Endo GIA 60 mm green cartridge stapler. The
closure of the entero-gastric breach was done
with 3-0 barbed suture, absorbable thread, in
continuous suture, double layer (Fig. 10).

Figure 7. Sectioning the retroportal tissue (‘‘mesopancreas’’); 
HA=hepatic artery; PV=portal vein; 
SMA=superior mesenteric artery;

Figure 8. Retroperitoneal subhepatic space after removing the surgical
specimen; HA=hepatic artery; SV=splenic vein; PV=portal
vein; GDA=gastroduodenal artery

Figure 9. End to side hepatico-jejunal anastomosis
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After the surgical specimen was extracted
through a mini-laparotomy, Pfannenstiel type,
the surgery concluded with the drainage of the
peritoneal cavity (Figs. 11, 12).

Resumption of per os nutrition was done early
and progressively with first flatus on post-
operative day 3 with good digestive tolerance.
Blood glucose was monitored 4 times a day and
subcutaneous insulin was administered as
needed. The postoperative evolution was
marked by the occurrence of an obstructive
jaundice in the fifth postoperative day, possi-
bly due to an inflammatory stenosis at the
level of the bilio-jejunal anastomosis, consid-
ered the preoperative narrow CBD. In these
conditions, on the 12th postoperative day,
because of biliary hyper pressure, a biliary fis-
tula occurred. The fistula was drained exter-

nally through the subhepatic drainage tube. A
surgical procedure was performed through a
right subcostal mini-laparotomy and a sepa-
rate thread suture plasty was made at the
level of the anterior wall of the bilio-jejunal
anastomosis. 

The postoperative outcome was favorable
with discharge form hospital on postoperative
day 16.

On the surgical resection specimen, the
histopathological examination confirmed the
presence of main-duct IPMN with low- and
intermediate-grade dysplasia on chronic 

Figure 10. Stapled gastro-jejunal
anastomosis (A); Closing the entero-
gastric breach (B)

AA BB

Figure 11. Surgical specimen

Figure 12. Abdomen aspect after finishing the procedure, 
with peritoneal drains in place
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pancreatitis parenchyma. 
Postoperative controls performed to date

have not shown recurrent signs or any other
intraabdominal pathological processes.

Discussions

Total duodenopacreatectomy is proposed 
when the pancreatic parenchyma is affected 
multicentrically or diffuse and high risk of recur-
rence is estimated in the remaining organ. Such
clinical situations would include IPMN, ductal
adenocarcinomas or multifocal neuro-endocrine
tumors, especially if associated with refractory
chronic pancreatitis, in which case correct
assessment of other synchronous pancreatic
tumors could be extremely difficult (19-24).

The oncological advantage of increasing the
resectability, with potentially higher chances
of obtaining a R0 resection, was for many
teams the main argument for performing total
duodenopancreatectomy (25). Spleen preserva-
tion with resection of spleen vessels (Warshaw
technique) can also be safely performed when
tumoral invasion imposes vascular resection,
with similar morbidity and mortality compared
to the conventional TDP and splenectomy 
strategy (26). In addition to that, the elimina-
tion of pancreatic fistula risk (especially for
extraordinary high-risk pancreatic texture),
which is the main cause of postoperative 
mortality, was thought to increase the overall
outcomes (25,27).

Nevertheless, TDP has high impact on the
quality of life, with insulin-dependent 
diabetes mellitus and malnutrition due to
malabsorption and diarrhea, all these 
factors heavily influencing long-term post-
operative outcomes (28). Total pancreatectomy
with islet autotransplantation (TPIAT) has
shown good long-term results in pain relieve
and reducing narcotic usage (especially for
patients with chronic pancreatitis), but long-
term insulin indepen-dence is yet to be
achieved (22). However, pharmacological
improvements have been made, with long-
acting insulin, insulin pumps and improve-
ments in pancreatic enzyme formulas, with
major role in ameliorating the quality of life

post total duodenopancreatectomy (29).
Laparoscopic approach in TDP could poten-

tially offer the general benefits of laparoscopic
techniques, such as faster recovery after 
surgery, decreased need of drugs and cosmetic
benefits, with similar outcomes in terms of
safety, effectiveness or operative efficiency
when compared to open TDP with islet auto-
transplantation (30).

Even though, dissection of the pancreatic
neck during laparoscopic TDP, with separation
into two specimens (cephalic duodenopancrea-
tectomy and distal pancreatectomy) has been
described as an alternative to facilitate the
retropancreatic dissection, it does not respect
the oncological principle of ‘no touch’ and en-
bloc resection, which is the reason why most
teams, ours included, recommend en-bloc 
resection and extraction of the specimen (21).

The absence of a mechanical jaundice, with
a non-pathological, narrow CBD could lead to
a more exposed to complications biliary-
digestive anastomosis, like the stenosis 
followed by biliary leak, as in our situation. In
these cases, a better solution than a direct
anastomosis with 4-0 resorbable sutures (like
we used in our case) could be represented by
intraoperative protection of the anastomosis
by a CBD stent or tube (spontaneously
expelled Nelaton tube or transparietal trans-
jejunal CBD stenting) and using thinner
sutures (5-0/ 6-0 resorbable sutures).

Conclusions

Pure laparoscopic approach is feasible for 
radical surgery of the pancreas, a very impor-
tant aspect being the careful selection of
patients, their anatomic particularities (non-
dilated bile ducts), surgical technique and the
experience of the surgical team in advanced
laparoscopic procedures. All this can influence
the outcome of the surgery.

Adrian Bartoş, Dana Iancu, Cornel Iancu has
the same contributions, being main authors of
this article. 
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