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Intestinal autotransplantation: the next level of complexity in
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Pancreatic ductal adenocarcinoma (PDAC) remains a
devastating disease, and selecting patients who might benefit
from complex arterial resection continues to be a challenge.
However, in the era of modern multimodal treatments,
surgery for pancreatic cancer has become increasingly safe.
Neoadjuvant chemotherapy regimens such as modified-
FOLFIRINOX (mFOLFIRINOX) and nab-paclitaxel/
gemcitabine are effective in a significant proportion of
patients. This made complex vascular resections possible
and have provided meaningful prognostic benefits from
an oncologic perspective for patients with borderline and
locally advanced PDAC. Venous resections, which were once
considered a criterion of unresectability in the past, are now
routinely performed in most surgical departments treating
pancreatic cancer (1). On the other hand, arterial resections
still pose a challenge and are not widely carried out.

The study published by Liang et al. in Annals of Surgery
in 2023 addresses the possibility and safety of performing
radical resections in patients with PDAC by combining
intestinal autotransplantation with mFOLFIRINOX
neoadjuvant chemotherapy, with or without anti-PD-1
antibodies. The authors have to be congratulated for
this innovative and challenging approach. The described
technique involves the removal of the intestine followed
by en-bloc multivisceral tumor resection. Subsequently, the

intestinal autograft is revascularized through anastomosis of
the mesenteric artery and infrarenal aorta, and anastomosis
of the superior mesenteric vein (SMV) and the portal vein
or inferior vena cava, with or without vascular grafts. This
retrospective analysis included 36 patients with superior
mesenteric artery (SMA) involvement, with or without
coeliac trunk involvement. From a technical standpoint,
high RO resection rates were achieved (94.4%), with
confirmed histological invasion of the SMA or SMV in 89%
of the patients. Additionally, mortality and severe morbidity
were within acceptable limits at 5.5% and 33 %, respectively.
Regarding long-term outcomes, the recurrence-free survival
was 13.6 months, and the median overall survival of patients
after diagnosis and surgery were 21.4 and 14.5 months,
respectively (2).

These results are comparable to those published in the
literature for locally advanced PDAC. In a recent meta-
analysis on contemporary pancreas surgery with arterial
resection, overall morbidity and mortality rates were 66.8%
and 5.3%, respectively. Furthermore, regarding long-term
survival, the results are similar, with a weighted median
survival of 18.6 months for patients undergoing arterial
resections (3). Table 1 summarizes three meta-analyses on
arterial resections for PDAC (3-5).

Regarding operative techniques for resection and
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Table 1 Outcomes from meta-analyses on arterial resection vs. standard resection

Reference Year Mortality Morbidity

Rebelo et al. (3) 2020 OR 2.55; 95% Cl, 0.69-9.42; P=0.16 OR 1.15; 95% Cl, 0.58-2.28; P=0.69
Mollberg et al. (4) 2011 OR 5.04; 95% Cl, 2.69-9.45; P<0.0001 OR 2.17; 95% Cl, 1.26-3.75; P=0.006
Matczak et al. (5) 2020 RR 4.09; P<0.001 RR 1.4; P=0.01

OR, odds ratio; Cl, confidence interval; RR, risk ratio.

reconstruction of the SMA in pancreatic surgery, the
most commonly used technique is performing an end-to-
end anastomosis in combination with the Cattell-Braasch
maneuver after en-bloc tumor resection. In the case series by
Liang et 4., the authors describe a more complex procedure
involving vascular grafts (2). This highlights the increasing
complexity of arterial resections for PDAC to achieve
favorable outcomes. With these extended resections, the
authors reported an RO resection rate of more than 90%,
which is significantly higher than those reported in the
literature, even after neoadjuvant chemotherapy (3).

The implementation of mFOLFIRINOX and
gemcitabine plus nab-paclitaxel has been shown to have
survival benefits in patients with locally advanced pancreatic
cancer. In the case series from Liang er a4l., patients
received mFOLFIRINOX every two weeks as neoadjuvant
chemotherapy with or without anti-PD-1 antibodies.
Stereotactic body radiation therapy (SBRT) was selectively
performed. Radiological examination was performed after
every four cycles of chemotherapy, and indication to surgery
was discussed in a multidisciplinary team (2). In borderline
resectable patients, preoperative treatment can increase the
12-month overall survival rate by more than 30% compared
to upfront surgery (6). Results from the ESPAC-5 trial
revealed that short-course (8-week) neoadjuvant therapy
had a significant survival benefit compared to immediate
surgery in patients with borderline resectable PDAC,
supporting the use of neoadjuvant chemotherapy in these
patients (7). Results from the PREOPANC trial, that also
included patients with resectable PDAC, also showed
improved overall survival for patients receiving neoadjuvant
gemcitabine-based chemoradiotherapy followed by surgery
and adjuvant gemcitabine compared to patients undergoing
upfront surgery and adjuvant gemcitabine only (8).

In patients with initially locally advanced, unresectable
non-metastatic PDAC, neoadjuvant therapy followed
by surgery leads to improved overall survival compared
to those patients receiving palliative treatments. A study
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published by Del Chiaro et al., showed that despite identical
surgery-related mortality, patients undergoing palliation
had significantly lower rates of 1-, 3-, and 5-year survival (9).
The role of radiochemotherapy in patients with locally
advanced disease has also been discussed, but the LAP07
trial showed no significant difference in overall survival with
chemoradiotherapy compared to chemotherapy alone (10).

Establishing multidisciplinary teams is essential for
performing these complex resections. The standard teams
comprising oncologists, gastroenterologists, hepato-
pancreatico-biliary (HPB) surgeons, pathologists, and
anesthesiologists may need to be expanded due to the
increasing complexity of the procedures. Creating surgical
teams composed of transplant and vascular surgeons
can provide additional expertise, including hybrid and
endovascular techniques, particularly in the era of minimally
invasive robotic surgery. Furthermore, the learning curves
of these surgical procedures have a substantial impact
on outcomes (11). Developing training and fellowship
programs to learn these procedures, as those recommended
and developed for robotic pancreatoduodenectomies, may
help reduce the mortality and morbidity associated with
the learning curve of these complex surgical resections.
This will make it possible to safely take these procedures
to the next level: minimally invasive pancreas resections
with arterial reconstruction for locally advanced pancreatic
cancer (12,13).
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