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INTRODUCTION: Acute mesenteric ischemia is the most severe gastrointestinal complication of acute
aortic dissection. The timing of diagnosis is of major importance, in fact the recognition of acute mesen-
teric ischemia often occurs too late due to the presence of unspecific symptoms and lack of reliable
exams. Recently, indocyanine green fluorescence angiography has been adopted in order to measure
blood perfusion and microcirculation.

PRESENTATION OF CASE: We decided to perform a diagnostic laparoscopy with the support of intra-
operative near-infrared indocyanine green fluorescence angiography, in order to detect an initial
intestinal ischemia in a 68-year-old patient previously treated with a TEVAR procedure for a type-B
aortic dissection. The fluorescence system demonstrated an hypoperfused area in the ascending colon,
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angiography
Case report therefore an ileocholic resection was thus performed. Opening the operatory specimen, the mucosa of
Laparoscopy the colon appeared totally ischemic, whilst the serosa was normal.

DISCUSSION: When ischemia occurs, the oxygen supply is interrupted, hence the necrosis of the enteral
mucosa occurs within 3 h, whilst the necrosis of the full thickness of the bowel wall occurs within 6 h. A
diagnosis during these “golden hours” is of major importance for a successful treatment.
CONCLUSION: The combination of laparoscopy and UV light and fluorescein dye should be considered as
an invaluable diagnostic procedure for the diagnosis of early stage acute bowel ischemia which is not
visible at instrumental examinations nor with diagnostic laparoscopy.
© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction diagnostic laparoscopy has taken a leading role as a less invasive

alternative to laparotomy for the early diagnosis of acute mesen-

Acute mesenteric ischemia is the most severe gastrointestinal
complication of acute aortic dissection with a significant mor-
tality rate ranging from 45 to 87%. The timing of the diagnosis
is undoubtedly of major importance, in fact the recognition of
acute mesenteric ischemia often occurs too late due to the pres-
ence of unspecific symptoms and lack of reliable exams [1]. CT
scan could be considered as the gold standard for the diagnosis of
acute mesenteric ischemia, although, in case of delayed recognition
or non-exhaustive exams, many patients undergo an exploratory
laparotomy [2]. With the advent of minimally invasive surgery,

Abbreviations: TEVAR, Thoracic Endovascular Aortic Repair; VAC, Vacuum
assisted closure; CT, Computed Tomography; ICG, Indocyanine Green; ICU, Intensive
Care Unit.
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teric ischemia, especially if we also consider the possibility to
perform it at the bedside.

In patients with intestinal ischemia, the exact assessment of
intestinal perfusion is mandatory, in fact all clinical findings of the
intestine such as the serosa surface color, pulsation and bleeding
from the marginal arteries have been adopted, but all such clinical
findings, if based solely on the experience of the surgeon, may be
deceptive.

Indocyanine green (ICG) fluorescence angiography has been
adopted in order to measure blood perfusion and microcirculation
during open surgery [3,4], and, recently, to assess bowel perfusion
during laparoscopic colorectal resection [5].

2. Case report

We decided to adopt this technique in order to early detect and
treat an intestinal ischemia in a 68-year-old patient, previously
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Fig. 1. A-B: CT scan showed no signs of intestinal ischemia. Moreover, the celiac artery and superior mesenteric artery were pervious.

Fig. 2. A: Intraoperative laparoscopic view of the ascending colon with the standard light. The serosa surface color of the bowel appeared normal. B: The fluorescence system
evidenced an hypo-perfused area at the level of the ascending colon. Perfused tissues are, in fact, highlighted with the bright yellow-green dye, whilst the ischemic tissues
remain dark. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

treated with a Thoracic Endovascular Aortic Repair (TEVAR) pro-
cedure for a type-B aortic dissection with an intimal flap from the
thoracicaorta up to the internaliliac artery (the dissection involved,
also, the renal arteries and the superior mesenteric artery).

The day following the TEVAR procedure, the patient complained
about pain in the abdomen, with the onset of melena. Intra-
abdominal pressure, measured via the endo-bladder pressure, was
17 mmHg, and laboratory tests showed anincrease in lactates. After
a surgical evaluation, a CT scan was performed, but there were
no signs of intestinal ischemia and the celiac artery and superior
mesenteric artery were pervious (Fig. 1A-B). However, after 2 h
the abdomen appeared distended, the diuresis stopped and lac-
tates suddenly increased. Following the informed consent from the
patient, we decided to perform a diagnostic laparoscopy with the
supportof intra-operative near-infrared indocyanine green fluores-
cence angiography, in order to detect an initial intestinal ischemia.
The laparoscopic SPIES system (KARL STORZ GmbH & Co. KG, Tut-
tlingen, Germany) and high-end full high definition camera system
(IMAGE 1 SPIESTM, KARL STORZ) were used. In the operating the-
ater, after the first laparoscopic entry in the abdomen according to
the open Hasson technique, an exploratory laparoscopy was per-
formed. The serosa surface color of the bowel was normal and,
apparently, no signs of intestinal ischemia were present (Fig. 2A).
After exploratory laparoscopy, 25mg of ICG diluted in distilled
water to a concentration of 2.5 mg/ml were injected into a periph-
eral vein. The fluorescence system demonstrated an hypo-perfused
area at the level of the ascending colon (Fig. 2B). An ileocolic resec-
tion was thus performed, leaving intact approximately %2 of the
ascendant colon. The anastomosis was not immediately performed,
according to a damage-control-like strategy, and the abdomen was
left open with a VAC system. Opening the operatory specimen, the

Fig. 3. Opening the operatory specimen, the mucosa of the colon appeared totally
ischemic, whilst the serosa was normal.

mucosa of the colon appeared totally ischemic, whilst the serosa
was normal (Fig. 3). After 24 h the patient underwent a second look
operation: the remaining ascending colon mucosa appeared well
perfused, and therefore an ileo-colic anastomosis was performed
and the abdominal wall was eventually closed.

3. Discussion

Intestinal ischemia and reperfusion is a challenging and
life-threatening clinical issue whereby a delayed diagnosis and
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treatment definitely contribute to the high in-hospital mortality
rate. 70% of the mesenteric blood flow is directed to the mucosa
and sub-mucosa layers of the bowel, and 30% to the muscle and
serosa layers [6]. When ischemia occurs, the oxygen supply is inter-
rupted, hence the necrosis of the enteral mucosa occurs within 3 h,
whilst the necrosis of the full thickness of the bowel wall occurs
within 6h. A diagnosis during these “golden hours” is of major
importance for a successful treatment [7]. Oftentimes, diagnostic
methods such as CT scan, laboratory tests or clinical findings at
diagnostic laparoscopy may be misleading and consequently delay
the diagnosis and the subsequent surgical treatment.

Despite diagnostic laparoscopy is an invaluable tool and can be
conducted at bedside in ICU patients, it has unfortunately a reduced
sensitivity in the early stages of intestinal ischemia, due to the fact
that the mucosa can be extensively ischemic while the bowel might
still appear normal at external inspection. This drawback can be
overcome by using fluorescein-assisted laparoscopy, with which
even early stages of ischemia can be identified [8].

ICG is a water-soluble tricarbocyanine dye which, follow-
ing intravenous administration, binds intensely to high-density
lipoprotein (HDL) and moderately to low-density lipoprotein (LDL),
resulting in very low to zero uptake of the dye in all tissues
except for blood [9]. Tissues have two main light absorbers, namely
hemoglobin, which absorbs waves below 650 nm, and water, which
absorbs infrared light above 900 nm. The main feature of ICG is the
capacity of penetrating into tissues and to absorb waves in the near
infrared spectrum around 800 nm. Furtermore, it has a short half-
time (2.5-3.0 min) and is exclusively secreted by the liver into the
bile [10,11].

When administered intravenously and observed under long-
wave UV light, it is possible to see the luminescence of the perfused
tissues. This markedly differentiates the perfused tissues high-
lighted with the bright yellow-green dye, from the ischemic tissues
that remain dark.

Intestinal perfusion, in case of early intestinal ischemia, is a
difficult parameter to evaluate. Undoubtedly, a near-infrared ICG
angiography can intraoperatively provide more useful informa-
tion than conventional clinical assessment, mostly in case of a
non-diagnostic CT scan. Moreover, this method, which comprises
the addition of 2 filters to the standard laparoscopic equipment,
enables surgeons to make the diagnosis of intestinal ischemia with-
out having to rely on the assistance of other specialists.

4. Conclusion

By means of conclusion, the combination of laparoscopy and
UV light and fluorescein dye should be considered as an invalu-
able diagnostic procedure for the diagnosis of early stage acute
bowel ischemia which is not visible at instrumental examina-
tions nor with diagnostic laparoscopy. We expect that the use
of this tool to assess bowel perfusion will improve timing in
diagnosis of intestinal ischemia, as well as reduce the number
of unnecessary small bowel resections and decrease anastomotic
leak rates.
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