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ABSTRACT

Reperfusion syndrome (RS) after revascularization of an arterial occlu-
sion of the lower leg is a well-known complication. RS after splanchnic
revascularization however, is an infrequent and less known phenomenon.
We present a patient with persisting abdominal complaints after revascu-
larization of the celiac trunk and superior mesenteric artery suggesting re-
occlusion. CT angiography showed patent splanchnic arteries but a striking
hyperperfusion state of liver and spleen. Complaints diminished steadily
with conservative therapy but RS can cause severe complications such as
liver failure and multiple organ failure. Ignorance of RS might interfere with
adequate treatment and can contribute to a high in-hospital mortality rate.

Key words: Intestine, Revascularization, Complication, Reperfusion syn-
drome, Splanchnic ischemia.

Key messages: Post procedural complaints in splanchnic revasculariza-

INTRODUCTION

Mesenteric ischemia (MI) is caused by a reduction in intestinal blood
flow and can be divided into Acute mesenteric ischemia (AMI) and
Chronic mesenteric ischemia (CMI) based upon the rapidity and degree
to which blood flow is comprised. The diagnosis of MI demands careful
exclusion of more common causes, requiring extensive testing. After the
diagnosis, revascularization is mandatory. Both endovascular and open
revascularization procedures hold the risk of severe complications. Post
interventional complaints can be hard to interpret due to a wide differ-
ential diagnosis.

This report presents a patient with CMI and persisting complaints after
Endovascular revascularization (ER) due to Reperfusion syndrome (RS).
Informed consent for publication was obtained.

Case History

Patient A, a 40-year old female, suffered from episodes of upper abdominal
and back pain accompanied by vomiting since a year before presentation.
Initially complaints presented predominantly postprandial but eventually
even in absence of any provocative factors. She had lost nine kilograms
(15% total body weight). Her medical history mentioned fibromyalgia.
Furthermore she had been smoking cigarettes for 20 years (ten pack
years), but quitted eight months before presentation. Her medication
consisted of oral contraceptives and isosorbide mononitrate 50 mg daily
on trial during a period of three months which appeared to have a positive
effect on her complaints.

The diagnosis of chronic splanchnic ischemia was by exclusion of several
other diseases and after numerous other investigations. CT angiography
(CTA) revealed a high-grade stenosis at the ostia of the superior mes-
enteric artery (SMA), the celiac trunk and the inferior mesentericartery
(IMA) (Figure 1).
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tion necessitate alertness and if in doubt immediate diagnostic imaging.
If imaging shows patent splanchnic arteries, Reperfusion syndrome (RS)
should be considered. Ignorance of RS might interfere with adequate treat-
ment and can contribute to a high in-hospital mortality rate.
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Patient was presented for splanchnic revascularization. After retro-
grade duplex-guided puncture of the right femoral artery, a diagnostic
angiography confirmed a pinpoint stenosis of the celiac trunk and SMA.
Subsequently the right brachial artery was punctured. The stenosis in
the celiac trunk was passed easily and a 5x19 mm selfexpandable stent
was placed. Subsequently a 5x15 mm selfexpandable stent was placed in
the SMA. Post-ballooning was performed after the stent placements.
The procedure was uncomplicated resulting in a technical successful
revascularization (Figure 2).

During the procedure, patient experienced an increased abdominal
tension, pain and nausea. Angiography, however, showed a patent SMA
and celiac trunk, without evidence of distal embolisation, dissection or
thrombosis of the target vessels.

Approximately seven hours after the procedure a CTA was performed
because of persisting significant abdominal complaints in epigastric
region despite administration of substantial amounts of analgesics. CTA
revealed patent stents in the SMA and celiac trunk and adequate periph-
eral blood flow. No laboratory abnormalities were detected (serum lipase
level 16 U/l, C-reactive protein 2 mg/l).

The day after the procedure pain persisted in epigastric region. No hepato-
splenomegaly was observed. A gastroscopy showed no abnormalities.
Serum lipase levels as well as liver function tests and infection param-
eters remained low. Serum lactid acid level was 1.0 mmol/lL.

Even more than 50 hours after the initial procedure complaints did not
diminish. Once again CTA was repeated, showing patent splanchnic
arteries (Figure 3A). However, a striking hyperperfusion of liver and
spleen was visualised, as well as ascites (Figure 3 B).

Symptoms were considered to be due to splanchnic reperfusion and
diminished spontaneously after a few days.
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A B

Figure 1: CTA showing high grade stenosis at the ostia of the celiac trunk (A)
and SMA (B)

A B

Figure 2: Splanchnic arteries before (A) and after (B) recanalization as seen
on digital subtraction angiography

Figure 3: Patent splanchnic arteries on CTA (A) and hyperperfusion state
of liver and spleen as evinced by strong portal venous enhancement in this
arterial phase scan (B)
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DISCUSSION

CMI (also known as intestinal angina) refers to episodic or constant
intestinal hypoperfusion, which usually develops in patients with chronic
mesenteric atherosclerotic disease. Symptoms are strongly associated
with meals provoked by increased metabolic demands associated with
digestion.

The diagnosis of MI requires careful exclusion of more common causes
and a high degree of clinical suspicion, especially in patients with known
risk factors. However, early signs are nonspecific, and definitive diag-
nosis often requires extensive testing. Duplex ultrasonography can be
used to identify high-grade stenoses in the SMA and celiac artery. A
positive study requires confirmation with an additional imaging study
prior to intervention.! CT is preferred over MR because of its lower costs
and wide availability.>* Furthermore, MRA is limited in identification
of more peripheral occlusions and non-occlusive mesenteric ischemia
(NOMI).* However, mesenteric angiography is currently considered to
be the gold standard diagnostic test for suspected arterial embolism or
thrombosis.”” Nevertheless CT and MR arteriography are preferred ini-
tial tests since they can identify stenosis and determine the preferred ap-
proach for intervention.®®

The two main treatment modalities for (chronic) MI are classical Open
revascularization (OR) and Endovascular revascularization (ER) per-
formed through Percutaneous transluminal angioplasty (PTA) either
with or without stent-graft placement. Direct comparison between OR
and ER is challenging because of inherent differences in patient charac-
teristics and lack of large RCT’s. The decision for conventional surgery or
ER is based upon the surgeon’s experience, patient’s age, comorbidity, the
number and severity of occluded vessels, and the ease of vascular access
to the occluded vessels.'®'! In CMI, OR is associated with superior long-
term vessel patency and fewer reinterventions.'*'>"> However, OR is also
accompanied by significant higher postoperative mortality and morbid-
ity and longer intensive care unit and hospital stay. ER is increasingly
regarded first choice in treatment of MI. Nevertheless, these less invasive
procedures can lead to severe complications. After ER early postoperative
symptom relief is not always experienced.'> Moreover, patients can even
experience an aggravation of abdominal complaints."* Distal embolization
and dissection and/or occlusion of the target vessel are dreaded events
and can lead to necrosis of the target organs. However, it is noteworthy
that even after technical successful revascularization severe complica-
tions can occur.

When during reperfusion oxygen is reintroduced to tissue after a pro-
longed period of hypoxia by (splanchnic) ischemia, massive mucosal
damage to the epithelial lining occurs. This causes intestinal barrier
integrity loss which is accompanied by significant translocation of intra-
luminal pathogens and endotoxins towards the circulation which can
result in a subsequent severe inflammatory response.” This phenomenon
is also known as "the oxygen paradox”.*®

Although restoration of the blood flow is imperative to improve patient
outcome, reperfusion can paradoxically result in deleterious effects and
can potentially even lead to multiple organ failure (MOF) and death.'”**
Clinical symptoms can be difficult to interpret, creating a challenge
to distinguish between the reperfusion syndrome (RS) and feared
complications such as ischemia which need to be excluded. Besides
clinical examination, laboratory testing and imaging are often warranted.
Mesenteric hyperaemia shown as strong portal venous enhancement
(in an arterial phase scan) with associated ascites, enlarged pancreatic
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vessels or even pancreatitis, can be indicative for RS. In our case, during
the subsequent CTA’, hyperperfusion of the liver and spleen became
more evident over time, with ascites as swell. No distal embolisation
could be detected. The patient recovered spontaneously from her com-
plaints after a few days. Normally RS is self-limiting within several days,
without need for additional measures. However, in more severe situa-
tions it might also cause pancreatitis, liver failure and even MOF with
associated considerable mortality rates. It is therefore that recognition
of the splanchnic RS is so essential; not only renewed ischemia has to
be ruled out, understanding of the process of reperfusion and adequate
treatment of (systemic) complications is of utmost importance.
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ABBREVIATION USED

AMI: Acute mesenteric ischemia; CMI: Chronic mesenteric ischemia;
CTA: Computed tomography angiography; ER: Endovascular revascu-
larization; IMA: Inferior mesenteric artery; mg/l: milligrams per litre;
MI: Mesenteric ischemia; mmol/l: Millimoles per litre; MOF: Multiple
organ failure; MRA: Magnetic resonance angiography; NOMI: Non-
occlusive mesenteric ischemia; OR: Open revascularization; PTA: Per-
cutaneous transluminal angioplasty; RCT: Randomized controlled trial;
RS: Reperfusion syndrome; SMA: Superior mesenteric artery; U/l: Units
per litre.

REFERENCES

. Mitchell EL, Moneta GL. Mesenteric duplex scanning. Perspect Vasc Surg

Endovasc Ther. 2006;18(2):175-83.

2. Ofer A, Abadi S, Nitecki S, Karram T, Kogan |, Leiderman M, et al. Multidetec-
tor CT angiography in the evaluation of acute mesenteric ischemia. Eur Radiol.
2009;19(1):24-30.

3. Herbert GS, Steele SR. Acute and chronic mesenteric ischemia. Surg Clin North
Am. 2007;87(5):1115-34, ix.

4. Brandt LJ, Boley SJ. AGA technical review on intestinal ischemia. American
Gastrointestinal Association. Gastroenterology. 2000;118(5):954-68.

5. Oldenburg WA, Lau LL, RodenbergTJ, Edmonds HJ, Burger CD. Acute mesenteric
ischemia: a clinical review. Arch Intern Med. 2004;164(10):1054-62.

6. Shanley CJ, Weinberger JB. Acute abdominal vascular emergencies. Med Clin
North Am. 2008;92(3):627-47, ix.

7. Chang RW, Chang JB, Longo WE. Update in management of mesenteric ischemia.
World J Gastroenterol. 2006;12(20):3243-7.

8. Savastano S, Teso S, Corra S, Fantozzi O, Miotto D. Multislice CT angiography
of the celiac and superior mesenteric arteries: comparison with arteriographic
findings. Radiol Med. 2002;103(5-6):456-63.

9. Cademartiri F, Palumbo A, Maffei E, Martini C, Malago R, Belgrano M, et
al. Noninvasive evaluation of the celiac trunk and superior mesenteric
artery with multislice CT in patients with chronic mesenteric ischaemia. Radiol
Med. 2008;113(8):1135-42.

10. Biebl M, Oldenburg WA, Paz-Fumagalli R, McKinney JM, Hakaim AG. Surgical
and interventional visceral revascularization for the treatment of chronic mesen-

52

teric ischemia—-when to prefer which?. World J Surg. 2007;31(3):562-8.

11. Atkins MD, Kwolek CJ, LaMuraglia GM, Brewster DC, Chung TK, Cambria RP.
Surgical revascularization versus endovascular therapy for chronic mesenteric
ischemia: a comparative experience. J Vasc Surg. 2007;45(6):1162-71.

12. Assar AN, Abilez OJ, Zarins CK. Outcome of open versus endovascular revas-
cularization for chronic mesenteric ischemia: review of comparative studies. J
Cardiovasc Surg (Torino). 2009;50(4):509-14.

13. Kasirajan K, O'Hara PJ, Gray BH, Hertzer NR, Clair DG, Greenberg RK,
Krajewski LR et al. Chronic mesenteric ischemia: open surgery versus percuta-
neous angioplasty and stenting. J Vasc Surg. 2001;33(1):63-71.

14. Oderich GS, Bower TC, Sullivan TM, Bjarnason H, Cha S, Gloviczki P Open
versus endovascular revascularization for chronic mesenteric ischemia: risk-
stratified outcomes. J Vasc Surg. 2009;49(6):1472-9.e3.

15. Grootjans J, Lenaerts K, Derikx JE Matthijsen RA, de Bruine AP, van Bijnen AA, et
al. Human intestinal ischemia-reperfusion-induced inflammation characterized:
experiences from a new translational model. Am J Pathol. 2010;176(5):2283-91.

16. McCord JM. Oxygen-derived free radicals in postischemic tissue injury. N Engl
J Med. 1985;312(3):159-63.

17. Fink MP, Delude RL. Epithelial barrier dysfunction: a unifying theme to explain
the pathogenesis of multiple organ dysfunction at the cellular level. Crit Care
Clin. 2005;21(2):177-96.

18. Grootjans J, Hameeteman W, Masclee AA, van Dam RM, Buurman WA, Dejong
CH. Real-time in vivo imaging of early mucosal changes during ischemia-reper-
fusion in human jejunum. PLoS One. 2012;7(6):e39638.

Journal of Cardiovascular Disease Research, Vol 7, Issue 1, Jan-Mar, 2016



