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Background: Laparoscopic aortomesenteric bypass may be performed to treat the chronic
mesenteric ischemia patients who are not suitable for endovascular treatment. This study
presents an initial experience with a limited series of laparoscopic mesenteric artery revas-
cularization for the treatment of mesenteric ischemia.

Methods: Chronic mesenteric ischemia (CMI) patients with previous unsuccessful endo-
vascular treatment or with arterial occlusion and extensive calcification precluding safe
endovascular treatment were offered laparoscopic mesenteric revascularization. From
October 2015 until November 2018, nine patients with CMI underwent laparoscopic revas-
cularization. In addition to demographic data and perioperative results of the treatment, graft
patency was assessed with Duplex ultrasound at 1, 3, 6 and 12 months, and annually
thereafter. A descriptive analysis of the data was performed.

Results: All bypasses were constructed with an 8 mm ring enforced expanded polytetra-
fluoroethylene graft in a retrograde fashion (from infrarenal aorta or iliac artery) to either
superior mesenteric artery or splenic artery (2 cases). Median operation time was 356 mins
(range 247-492 mins). Five patients had a history of unsuccessful endovascular treatment.
Laparoscopic technical success was 78%, and the primary open conversion rate was 22%.
All laparoscopic revascularization procedures remained patent after discharge during a
median follow-up time of 26 months (range 18-49 months). The primary graft patency at
30 days was 78%. Primary assisted, and secondary graft patency was 78% and 100%,
respectively. Median weight gain was 2 kg (range 2—18 kg), and all patients achieved relief
from postprandial pain and nausea. No mortality was observed during the follow-up period.
Conclusion: Laparoscopic aortomesenteric revascularization procedures for chronic mesen-
teric ischemia are feasible but require careful patient selection. These procedures should only
be performed at referral centers by vascular surgeons with prior experience in laparoscopic
vascular surgery.

Keywords: mesenteric ischemia, bypass, laparoscopy, chronic mesenteric ischemia,
intestinal ischemia

Introduction

Revascularization procedures have been conducted for the treatment of mesenteric
ischemia since 1957." Although endovascular procedures for the treatment of
chronic mesenteric ischemia (CMI) have superseded the open revascularization
procedures, the comparative results on mortality and long-time patency are shown
to be better for the open procedures.’> Due to reduced perioperative morbidity,
guidelines recommend endovascular therapy as the first choice for the treatment of
CML.%” However, in case of failed endovascular therapy or in patients with occlu-
sion and extensive calcification precluding safe angioplasty and stenting, a bypass
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from aorta to either superior mesenteric artery (SMA)/
celiac artery (CA) or both is indicated.® Laparoscopic
mesenteric bypass operation techniques have been intro-
duced to achieve the advantages of a minimally invasive
surgical technique.®’ However, no study has yet been
performed to investigate the feasibility of the laparoscopic
mesenteric bypass operation technique.

This small prospective non-comparative cohort aimed
to assess the clinical results of an early experience with the
laparoscopic revascularization, in the patients with chronic
mesenteric ischemia, in addition to critically evaluate the
operative technique.

Materials and Methods

Patients with a suspicion of CMI referred to the Department
of Vascular Surgery, Oslo University Hospital, Aker, from
October 2015 to December 2018, were included in this study.
Our department is a tertiary referral hospital for the investi-
gation and treatment of mesenteric ischemia pathology.
During the same inclusion period, 72 patients with the diag-
nosis of CMI were treated with endovascular procedures at
the vascular department. All patients in this study were
investigated preoperatively with Computed Tomography
Angiography (CTA). CMI was defined and diagnosed
based on the following criteria:

1. Symptom duration > 3 months

2. CTA findings of stenosis or occlusion in one or
more mesenteric arteries

3. Exclusion of differential diagnoses (e.g., cancer dis-
ease, peptic ulcer disease, hiatus hernia, irritable
and inflammatory bowel disease, gall bladder and
pancreas pathologies)

Mesenteric arteries were defined as celiac artery (CA),
superior mesenteric artery (SMA), and inferior mesenteric
artery (IMA).° SMA was the main artery selected for
revascularization even in cases where both CA and SMA
had occlusion or stenosis. The splenic artery was chosen
for revascularization when the atherosclerotic occlusion
was only confined to CA. All patients had prior investiga-
tions (endoscopies, computed tomography, abdominal
ultrasound) to exclude other causes of their symptoms of
postprandial abdominal pain, weight loss, and changes in
food intake patterns. Only patients with a history of prior
unsuccessful endovascular treatment or extensive athero-
sclerotic lesions in the mesenteric arteries precluding safe
endovascular treatment were offered a laparoscopic

revascularization procedure. An extensive atherosclerotic
lesion was defined as a heavily calcified atherosclerotic
plaque in Fullen’s zone 1 and 2 on CTA, evaluated to be
unavailable for catheterization or stent placement.'® The
patients were followed-up postoperatively at 1, 3, 6 and 12
months and annually thereafter. In addition to clinical
follow-up, a Duplex ultrasound was used to confirm
patency of the graft, and CTA was taken to confirm graft
patency if required. Data on changes in the clinical symp-
toms, complications of the primary surgical treatment, and
secondary interventions were collected.

Completion of the laparoscopic procedure without con-
version to open surgery was defined as a technical success.
Primary patency was defined as patent revascularization at
follow-up, confirmed by Duplex ultrasound. Primary
assisted patency was defined as patent revascularization,
achieved with an intervention for a failing graft (although
asymptomatic). Secondary patency was patency achieved
after intervention on an occluded graft.

Laparoscopic Technique

All operations were performed in general anesthesia. All
patients received intravenous antibiotic prophylaxis
(Cefalotin 2g) after intubation, which was repeated every
3 hrs until a total of four doses. The patient was positioned
supined on a split-leg table, and the surgeon stood between
the legs. A surgical nurse stood on the left side of the
surgeon, and an assistant on each side of the patient.
Pneumoperitoneum was achieved with carbon dioxide
(CO2) insufflation through a trocar placed under direct
visualization of the peritoneum. A pneumoperitoneum
pressure of 12 mmHg was maintained during the surgery.
If necessary, trocars were placed at anatomical positions
suitable for safe peritoneal or omental adhesiolysis
(Figure 1A). The small intestine was gently mobilized
towards the right side of the abdominal cavity. If neces-
sary, one or two 10 mm fan retractors (Covidien Endo
Retract II Ethicon) were used to keep the intestine sepa-
rated from the surgical field.

Abdominal aorta and iliac arteries were approached
by directly opening the overlying peritoneum. The
infrarenal aorta was dissected free for a length suitable
for application of aortic clamps and the construction of
an end-to-side anastomosis (Figure 1B). In one case,
the right iliac artery and in another left graft limb, of
a previously laparoscopically operated aortobifemoral
graft, were also dissected.
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Figure | Different phases of a laparoscopic retrograde aorto-mesenteric bypass to the superior mesenteric artery. (A): Paramedian vertical lines are midclavicular and
anterior axial lines. Upper transverse is subcostal, and lower transverse is the line joining the two anterior superior iliac spines. Trocar position 6 for 30° laparoscope, | and
9 for aortic clamps and 4, 5, 7 for working instruments. The rest of the trocar positions for other helping instruments. (B): Partially dissected superior mesenteric artery (®)
and infrarenal aorta (®). Treitz ligament is divided, and duodenum mobilized distally and held under a retractor ( ). Inferior mesenteric vein (@). (C): End-to-side
anastomosis with superior mesenteric artery. (D): Completed anastomoses on superior mesenteric artery and infrarenal abdominal aorta. Ring enforced expanded
polytetrafluoroethylene graft with an end-to-side anastomosed 6 mm graft. Side graft (@) is being flushed with heparinized NaCl to check the patency of anastomoses before
the aortic and superior mesenteric artery clamps are removed. Laparoscopic bulldog artery clamp (@).

Aorto/lliac-SMA Bypass

SMA was approached in the area just below the con-
junction of superior and inferior mesenteric veins. Treitz
ligament was divided, and duodenum mobilized to free
dissect the required length of SMA. Ring enforced
(ePTFE) 8 mm
(Gore-Tex Stretch Vascular Graft) was spatulated at

expanded polytetrafluoroethylene

one end and introduced into the abdominal cavity
through a 12 mm trocar. Intravenous heparin was
given to achieve anticoagulation, and the SMA was
clamped distally with either a long vessel loop or with
a small laparoscopic bulldog artery clamp. In the case of

calcified SMA, a laparoscopic aortic clamp was used for
proximal cross-clamping of the SMA, which also helped
in keeping the greater omentum and transverse colon,
field.
Thrombendarterectomy was performed through a long-

separated from the operation
itudinal arteriotomy. A partial stent resection (distal part
of the stent) was performed in case of an occluded stent.
An end-to-side anastomosis was performed with two
hemi-circular 6-0 polypropylene sutures, each about
12-15 cm length and with a beforehand tied Teflon
pledgets to their ends (Figure 1C).'? Artery clamps

were temporarily removed from SMA and backflow
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was confirmed through the graft, before it was flushed
with heparinized NaCl. A suitable length of the graft
was used to allow a generous graft loop to avoid graft
kinking, and the rest of the graft length was excised and
discarded. The infrarenal aorta was clamped, and after
aortotomy and spatulation of the graft end, an end-to-
side anastomosis was constructed with the help of 4-0
polypropylene sutures, again with Teflon pledgets at the
ends (Figure 1D). Aortic clamps were removed, and
mesenteric circulation established through the bypass.

Aorto-Splenic Bypass

In two cases, the splenic artery was used as the site of the
distal anastomosis. Figure 2A-D illustrates the trocar’s
positions and different phases of the aorto-splenic bypass.
Nathanson liver retractor (Cook Medical) was used to
elevate the left liver lobe. The hepatogastric ligament
was excised to approach the splenic artery along the cra-
nial edge of the pancreas. The artery was dissected in
length suitable for cross-clamping and to construct an
end-to-side anastomosis. A laparoscopic iliac clamp (Carl

Figure 2 (A). Trocar positions for laparoscopic retrograde aorto-splenic bypass. Trocar positions 5 for 30° laparoscope and | for Nathanson’s liver retractor. Position 2, 4,
and 3 for working trocars for splenic artery dissection and anastomosis. Positions 7 and 6 for infrarenal aortic dissection and anastomosis. Other positions are used for
helping instruments. (B): Distal end of a tunneled ring enforced expanded polytetrafluoroethylene graft anterior to the left renal vein (@). Cross-clamped infrarenal aorta and
left gonadal vein (©). (C): Ring enforced expanded polytetrafluoroethylene graft is bein anastomosed end-to-side to a clamped splenic artery. Nathanson’s liver retractor is
elevating the left liver lobe. (D): Completed end-to-side anastomosis to the infrarenal aorta.
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Storz, Germany) was carefully passed anterior to the left
renal vein along the right side of the aorta and progressed,
cranially behind the pancreas, towards the omental bursa.
Care was taken to keep the clamp parallel with the aorta. A
spatulated 8 mm ring enforced ePTFE graft was grasped
with this clamp and carefully, tunneled from the omental
bursa, dorsal to the pancreas, towards the infrarenal aorta.

After systemic heparinization, the splenic artery was
clamped with the laparoscopic aortic clamps or small
laparoscopic bulldog artery clamps. Longitudinal arteriot-
omy was performed, and an end-to-side anastomosis was
constructed with 6-0 polypropylene sutures. The graft was
flushed with heparinized NaCl and cross clamped with a
laparoscopic aortic clamp until the anastomosis with the
aorta was constructed in an end-to-side fashion
(Figure 2D). Nathanson liver retractor was removed, and
the proximal portion of the graft was covered by the lesser
omentum and the left liver lobe. The retroperitoneum was
used to cover all grafts to the SMA.

No intra-operative imaging with either angiography or
ultrasound was performed, except in one patient.

Ethics and Trial Registration

All included patients were participating in an ongoing clin-
ical study on chronic mesenteric ischemia.'' The study was
approved by the Regional Committees for Medical and
Health Research Ethics in the South-Eastern region of
Norway (REK ser-gst B 2016/682) and registered in the
ClinicalTrials.gov Protocol Registration and Results
System (NCT02914912). The patients gave informed writ-
ten consent for inclusion in the study and the operative
procedure. The study was conducted in accordance with
the Declaration of Helsinki.

Statistical Analysis
A descriptive analysis of the data was performed. Median
and range were calculated.

Results

From October 2015 until May 2018, nine CMI patients with
a median age of 60.5 years (range 47—77 years), underwent
laparoscopic mesenteric revascularization. Eight patients
were females. The median time for symptom duration was
24 months (range 12—48 months). Three patients had con-
stant abdominal pain and could not even take peroral liquid
food. Seven patients had previous single or multiple abdom-
inal surgeries. All patients had extensive preoperative
investigations to exclude other possible causes of their

symptoms. All patients were evaluated for endovascular
therapy, and when eligible, “endovascular first practice”
was exercised.® In most of the cases (n=8), the atherosclero-
tic plaque extended through the entire length of the Fullen’s
zone 1 and 2 and incorporated origins of the inferior pan-
creaticoduodenal artery and middle colic artery. The

descriptive data of the nine patients are given in Table 1.

Table | Demographic Data, Risk Factors, Comorbidities, and
Clinical Findings in the Group of Patients with Chronic Mesenteric
Ischemia Treated with Laparoscopic Mesenteric Bypass Procedures

Total Number = 9

Median age, years (range) 60.5 (47-77)

Female gender 8

Risk factors
Diabetes mellitus
Renal failure
Smoking

Hypertension

A O 1 — N

Hypercholesterolemia

Comorbidities
Prior stroke
CAD
CVD
ASA

Class 2 |

Class 3 7

Class 4 |
Median BMI kg/m? (range) 21.2 (13.4-29.4)
Prior abdominal surgery 7

NN

Prior mesenteric PTA and Stent 6

Symptoms and findings
Postprandial pain

Changes in food intake
Weight loss

N O WV

Constant pain
Diarrhea/Nausea 3

9.5 (6-25)
24 (12-48)

Weight loss in kg, median (range)
Symptoms duration in months, median (range)
Endoscopy findings
Gastroesophagitis
Irritable bowel syndrome
Statin treatment
Antiplatelet
Anticoagulation
Proton Pump Inhibitors
Opioids

Others medicines

o N 00 — WV 08 N N

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index;
CAD, Coronary artery disease; CVD, Cerebrovascular disease; PTA, Percutaneous
Transluminal Angioplasty.
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Five laparoscopic retrograde aorto-mesenteric bypass
operations to SMA were performed (Figure 3A-C). Two
patients were operated with retrograde aorto-splenic
bypass. One patient received an iliaco-mesenteric bypass
to the SMA and another from the left graft limb of a
previously operated aortobifemoral bypass to SMA
(Figure 3B). A median hospital stay of the patients in
this study was seven days (range 5-35 days). No patient
died during the 30 postoperative days. Perioperative
details are given in Table 2.

-~

il ey,

’

A

Two patients reoperated for graft thrombosis also had
anticoagulation therapy with a daily subcutaneous, low
molecular weight heparin, for three months. The laparo-
scopic procedure could be successfully completed in 7
patients (78%). In one patient, the laparoscopic proce-
dure was converted to open surgery due to bleeding
from the mesenteric venous confluence. In another
patient, distal anastomosis on SMA was performed
with laparotomy. None of the patients with laparoscopic

bypass required postoperative epidural analgesia. The

Figure 3 (A). 3D reconstruction of a laparoscopic retrograde aorto-mesenteric bypass to the superior mesenteric artery (yellow arrow). Occluded stent in the superior
mesenteric artery (green arrow). (B): 3D reconstruction of a laparoscopic retrograde aorto-mesenteric bypass to the superior mesenteric artery (blue arrow), from the left
graft limb of a prior laparoscopic aortobifemoral bypass graft (red arrow). (C): A 6 mm expanded polytetrafluoroethylene graft, end-to-side anastomosed to an 8 mm ring
enforced expanded polytetrafluoroethylene graft with graduated length markings and spatulated end.
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Table 2 (Continued).
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Abbreviations: CA, Celiac artery; SMA, Superior mesenteric artery; IMA, inferior mesenteric artery; PTA, Percutaneous Transluminal Angioplasty; CTA, Computed Tomography Angiography.

two patients converted to laparotomy required epidural
analgesia for three postoperative days.

Primary graft patency at 30 days was 78%. Two graft
thromboses were revealed on CTA, taken on the second
postoperative day. None of these patients had any clinical
symptoms of postoperative intestinal ischemia. One of
these underwent a successful laparoscopic thrombectomy.
The other had to be operated with open graft thrombectomy.
Both patients had a patent bypass during the follow-up and
no recurrent symptoms of mesenteric ischemia.

Primary assisted graft patency and secondary graft
patency at 30 postoperative days were 78% and 100%,
respectively.

In one patient with a retrograde aorto-splenic bypass,
postoperative CTA on the second postoperative day
revealed graft stenosis. The patient did not have any
symptoms of intestinal ischemia. However, to ensure
long-term graft patency, the patient underwent a successful
laparoscopic graft length correction, as well as the revision
of aortic anastomosis on the 5th postoperative day
(Figure 4A—C). Left ureter injury was diagnosed on the
third postoperative day in the patient with a prior laparo-
scopic aortobifemoral bypass. This patient underwent
ureter repair and had after almost four years of follow-
up, no symptoms from the repaired ureter.

Duplex ultrasound at 1, 3, 6, 12 months, and annually
thereafter (n=5), confirmed graft patency in all patients.
No patient died during the median postoperative follow-up
time period of 26.5 months (range 18-49 months). All
patients reported a lasting relief from the symptoms of
CMI and had a median increase in body weight of 2 kg
(range 2-18 kg).

Discussion

This study is the first to report a series of laparoscopic
mesenteric revascularization procedures for the treatment
of CMI. To the best of our knowledge, laparoscopic
bypass to splenic artery has not been mentioned earlier
in the literature. Javerliat et al reported in 2004 a case of a
laparoscopic bypass to SMA during a planned laparo-
scopic aortobifemoral bypass for the treatment of aortoi-
liac occlusive disease.® In 2006 Bakoyiannis et al reported
a case of the bypass from infrarenal aorta to common
hepatic artery in a patient undergoing endovascular stent-
graft repair of a thoracoabdominal aortic aneurysm.” In
both these case reports the laparoscopic approach utilized
to dissect infrarenal aorta was transabdominal retro-colic.
In our study, the sole indication for the treatment was
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Figure 4 (A). 3D reconstruction of the laparoscopic retrograde aorto-splenic bypass, with graft kinking (green arrow). Hem-o-loc clips on the excised side graft (yellow
arrow). (B and C). Anterior and left lateral view of the revised laparoscopic aorto-splenic bypass.

mesenteric ischemia, and the results are followed-up sys-
tematically. Besides, we used a transabdominal direct
approach to the abdominal aorta and the mesenteric ves-
sels. This direct approach does not require dissection for
medial mobilization of the splenic flexure, descending, and
sigmoid colon. A longer length of SMA and its branches
can be free dissected by this direct approach. The trocar
positions also allow the operator to stand, if necessary, on
the right side of the patient to perform the aortic anasto-
mosis. Through a retrorenal approach, full aortic length,
from the diaphragm to the left iliac artery can be achieved
laparoscopically. However, the dissection is more exten-
sive, and the peripheral segment of SMA and CA branches
remain inaccessible.

With the patient in the supine position, the small intestine
and transverse colon may disturb the operation field. However,
we managed this problem by using two fan retractors. All our
bypasses were in a retrograde fashion, i.e., from the infrarenal
aorta or the iliac artery/graft. The results of retrograde and
antegrade mesenteric bypass have comparable patency, as
mentioned in the guidelines.® Although one can transect
SMA distal to the occlusion and construct an end-to-end
anastomosis, all anastomoses were in an end-to-side fashion
to the SMA. In our patients, the atherosclerotic plaque
extended through the entire length of Fullen’s zone 1 and 2
and incorporated the origins of the inferior pancreaticoduode-
nal artery and middle colic artery. The end-to-side anastomosis

was better suited for the preservation of these critical branches.

The free dissection of the splenic artery was without any
technical difficulty. Elevation of the left liver lobe with
Nathanson’s liver retractor provides excellent access to the
hepatogastric ligament and the tributaries of the celiac
artery. Bakoyiannis et al used a laparoscopic flexible tun-
neler and placed the graft anterior to the pancreas.’ With the
help of CTA, we carefully planned and could, successfully,
place the graft in the retroperitoneum along the aorta in two
patients. In one of these patients, we did not stretch the
flexible Gore-Tex graft properly and ended up with a long
graft besides a kinking close to the aortic anastomosis. This
long graft was considered to need an early re-laparoscopy
correction to optimize long-term patency.

Laparoscopic aortic clamps, although bulky, can be
used on the SMA and splenic artery. However, laparo-
scopic artery bulldog clamps were more appropriate and
provided functional working space for anastomosis.
Alternatively, long (30 cm) vascular loops through trocars
can be used for clamping of the mesenteric arteries. We
had two early graft occlusions and one graft stenosis,
which resulted in early redo surgery. In all these three
cases, instead of reclamping SMA or splenic artery after
flushing of the graft with heparinized NaCl, ring enforced
ePTFE was clamped, directly, with the laparoscopic aortic
clamp. Thrombendarterectomy of the mesenteric artery
and the cross-clamping time of the graft during proximal
anastomosis might also have contributed to the develop-

ment of graft thrombosis. Although the greater omentum
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could be used to cover the graft to avoid contact with the
intestine, we successfully covered the graft with the retro-
peritoneum in all the patients in this study.'® None of our
patients has so far developed any graft infection.

Due to graft thrombosis and graft stenosis, we had to
modify our technique in later cases. In vitro, a 6 mm ePTFE
graft, was anastomosed end-to-side with the main graft
(8 mm), close to the site of the distal (mesenteric) anastomosis
(Figure 3C). This side canal allowed a safe and effective route
for the flushing of the main graft during the operation. If
necessary, this side canal can be used for thrombectomy of
the main graft. One may also perform completion angiography
through this side graft and if required, even stenting of mesen-
teric arteries. After the bypass completion, Hem-o-loc polymer
clips and a large metal clip were applied close to the intergraft
anastomosis, and the rest of the 6 mm ePTFE graft was excised
and discarded. Furthermore, we avoided cross-clamping of the
graft after completion of the distal anastomosis, in the latter
cases.

One case of conversion due to venous bleeding and
another with the left ureter injury occurred in the patients
with severe peritoneal adhesions due to earlier abdominal
operations. It is estimated that 10 to 37% of patients with
elective abdominal surgery will require repeated abdominal
surgery.'* The risk of such complications in the patients
with previous multiple abdominal surgeries is high, even
with open surgery.'*!'> Use of preoperative evaluation tools
like Hostile Abdomen Index risk stratification may help to
select the right patients for laparoscopic procedures.'®

One of the significant limitations of our operative techni-
que was the failure to assess the patency of the graft during
operation. Only in one case, we used an ultrasound probe
(Mira Q Vascular, Medistim) to control the anastomosis and
confirm blood flow through the graft. The imaging probe was
bulky and not designed for laparoscopic use through a trocar.
Retrospectively, we realize that a routinely use of laparo-
scopic ultrasounds, explicitly manufactured for laparoscopic
use, should have been mandatory to confirm graft patency
during the operations. Alone, this vital step could have
helped us to avoid three major complications in our study,
with a limited number of patients included. A completion
angiography may be a better alternative, since one may also
visualize the periphery of the revascularized artery.

The present early experience with laparoscopic revascular-
ization treatment of chronic mesenteric ischemia suffered from
complications related to the technique. This is even though the
operating team has a long experience with laparoscopic aortic
surgery.'” ™' Nevertheless, the previous experience did help

during the construction of anastomosis. We experienced that
when the operative field for the anastomosis construction was
once achieved, the laparoscopic anastomosis could be per-
formed within an acceptable time, as reflected in our results
(Table 2). The operative time was long during these proce-
dures. This can be explained by the early experience with the
new technique, besides time consumption due to adhesiolysis
in most of the patients. Long operation time has also been
observed during the initial experience with laparoscopic aortic
surgery. However, the operation time for such procedures is
not significantly longer in the later experience.'”'” We can, in
the future, expect to observe a similar progression in operation
time consumption also with laparoscopic mesenteric revascu-
larization procedures. The number of trocars used is to provide
a safe peritoneal adhesiolysis and proper positioning for ana-
stomoses construction on the infrarenal aorta, iliac artery,
SMA, and splenic artery. Despite many trocars, the patients
with laparoscopy seem to have less postoperative abdominal
pain, demonstrated using postoperative epidural analgesia.

The benefits of a minimally invasive procedure like laparo-
scopic mesenteric revascularization can only be achieved by a
better patient selection, meticulous free dissection technique,
avoidance of graft cross-clamping, and mandatory use of
ultrasound during the operation or a completion angiography
in future studies. These advanced laparoscopic procedures
should only be performed at centers by vascular surgeons
with experience in laparoscopic aortic surgery.

Conclusions
Chronic mesenteric ischemia patients can be treated with
laparoscopic mesenteric bypass procedures. Careful

patient selection and meticulous operative technique are
mandatory for achieving acceptable results.

Data Sharing Statement

This small cohort is a subgroup of patients participating in the
study of chronic mesenteric ischemia. The study data will be
made available online at the completion of the main study in
2022.
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