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ABSTRACT

Myocarditis is a known extraintestinal manifestation of 
inflammatory bowel diseases, but it rarely leads to acute car-
diac pump failure. We report a case of fulminant myocarditis 
associated with ulcerative colitis treated successfully with an 
extracorporeal membrane oxygenator.

INTRODUCTION

Inflammatory bowel diseases (IBDs) are associated with 
extraintestinal manifestations involving almost every organ 
system in the body. Cardiac disease is an infrequent extrain-
testinal manifestation of IBDs; the most common are peri-
carditis (70%) and myocarditis (10%) [Abid 1990; Dubowitz 
2001]. The use of a mechanical ventricular support device for 
fulminant myocarditis (FM) with severe ventricular failure is 
well established [Wilmot 2011].

CASE REPORT

After a recent trip abroad, a 31-year-old man presented 
with a sudden onset of chest pain and breathlessness and col-
lapsed at his residence. His history was significant for ulcer-
ative colitis diagnosed at the age of 17, which was unrespon-
sive to medical therapy and required a panproctocolectomy 
at the age of 23 years. Even after surgery, the patient experi-
enced several exacerbations that were treated with steroids. 
The last occurred 2 weeks before the current illness.

On the patient’s arrival, we noted a systolic blood pressure 
of 50 mm Hg, sinus tachycardia (120 beats/minute), tachy-
pnea, and a lactate concentration of 12 mmol/L. An elec-
trocardiogram showed ST elevation in the chest leads, and 
his cardiac enzymes were increased significantly. A coronary 
angiography examination showed normal vessels and poor 
biventricular function, which prompted an endomyocardial 

biopsy. An echocardiogram showed large left and right ven-
tricles with severe global dysfunction (ejection fraction, 
10%; tricuspid annular plane systolic excursion, 5 mm). A 
chest x-ray showed a bilateral pleural effusion. The patient’s 
urine output decreased, and his creatinine concentration 
began increasing. He developed complete heart block and 
required pacing through temporary wires. He was awake and 
fully conscious. In addition to high doses of adrenaline, nor-
adrenaline, and milrinone, an intra-aortic balloon pump was 
inserted. His condition continued to deteriorate, however, 
with a worsening of renal and liver function markers (cre-
atinine, 285 mmol/L; bilirubin, 78 mmol/L) over the next 24 
hours. A venoarterial extracorporeal membrane oxygenator 
(ECMO) was inserted through right femoral vessels via a 19F 
arterial and 33F venous cannula with a Levitronix CentriMag 
pump (Levitronix, Waltham, MA, USA) and a Medos Hilite 
7000 LT oxygenator (Medos, Stolberg, Germany) with a 
flow rate of 4.5 to 5.5 L/minute. A 10F arterial sheath was 
introduced into the right femoral artery for distal limb perfu-
sion that could supply a flow rate of 0.6-0.8 L/minute. The 
procedure was carried out with the patient under local anes-
thesia with conscious sedation with fentanyl administered in 
the intensive therapy unit. In view of the acute renal failure, 
continuous venovenous hemodiafiltration) was started. An 
endomyocardial biopsy showed multiple foci of myocyte 
necrosis with patchy lymphoid infiltrate indicating lympho-
cytic myocarditis.

The patient’s condition began improving within 12 hours 
of ECMO implantation. He began producing urine, and 
we weaned the patient off inotropes. The serum creatinine 
returned to normal in 24 hours; liver enzymes required 3 days 
to normalize. The hemofilter was stopped on day 3, when the 
patient was able to produce 2 L of urine. The mixed venous 
saturation was improved and stayed above 70%. His arterial-
pressure trace showed signs of a return of cardiac function, 
which was confirmed by echocardiogram on the fifth day. The 
echocardiogram showed a left ventricle of normal size with 
mild impairment in function (ejection fraction, 58%). This 
finding prompted gradual weaning of ECMO. The fraction of 
inspired oxygen (Fio2) in ECMO was reduced to 50%, which 
was followed reducing gas flow to 2 L/minute. The arterial 
Pao2, Paco2, the lactate concentration, and mixed venous 
saturation were monitored every 2 to 3 hours during weaning, 
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and the values of these parameters remained well above the 
normal range. The pump flow in the ECMO was reduced by 
1 L every 6 hours and was maintained at 2 to 2.5 L/minute 
for 12 hours. The patient was given a loading dose of levose-
mendan, and an intra-aortic balloon pump was maintained at 
1:1 with full augmentation. Another echocardiogram revealed 
similar findings. In view of the good cardiac function detected 
in the echocardiogram and acceptable levels of Pao2, Paco2, 
lactate, and mixed venous saturation with minimal flows in 
the ECMO, we decided to remove it. The cannulas were 
removed, and bleeding was controlled with deep silk sutures 
over the cannula insertion site. A FemoStop mechanical 
pressure device (RADI Medical Systems, Uppsala, Sweden) 
provided  continuous pressure over the groin, and the pres-
sure was reduced gradually over 12 hours. The patient was 
awake, conscious, and oriented to time and place throughout 
ECMO therapy. The intra-aortic balloon pump was weaned 
and removed after 24 hours.

DISCUSSION

Extraintestinal manifestations are common complications 
of IBDs. Patients with IBDs have an increased risk of myocar-
ditis, but its incidence is low [Sørensen 1997]. In the course of 
IBD, myocarditis may occur as an extraintestinal manifesta-
tion or as a complication of therapy with mesalamine [Stelts 
200]. Our patient was on mesalamine therapy until he under-
went total proctocolectomy, so the myocarditis could be due 
to an extraintestinal manifestation. Giant cell myocarditis has 
been associated with ulcerative colitis in cases that have been 
reported thus far; however, the patient in the present case 
seemed to have the appearance of lymphocytic myocarditis 
[McKeon 1986; Nakamura 2006].

FM is characterized clinically by a distinct onset of car-
diac symptoms in otherwise healthy young patients. These 
symptoms rapidly lead to severe ventricular dysfunction and 
cardiogenic shock. Mortality rates of up to 30% have been 
reported for FM [Dec 1985]. Myopericarditis may produce an 
array of symptoms, ranging from shortness of breath to chest 
pain. They may resolve without specific therapy, or they may 
evolve rapidly and progress to cardiogenic shock and death 
[Cooper 2009]. In the present case, the patient presented with 
chest pain and shortness of breath that rapidly progressed to 
cardiogenic shock.

Mechanical circulatory support is a well-established ther-
apy for the treatment of FM with ventricular failure [Wilmot 
2011]. This support can be provided by ECMO or short-term 
use of a ventricular assist device (VAD). Patients with the 
acute forms of myocarditis can be expected to be on circula-
tory support for a long time, so short-term use of a VAD is 
more appropriate. A patient with FM is expected to recover 
within a short time, however, and the device is indicated as a 
bridge to recovery; hence, the use of an ECMO seems logical 
[Wilmot 2011]. ECMO has the advantage of the capability to 

be placed via peripheral access, thereby avoiding a sternotomy 
and the potential of reexploration for bleeding and tampon-
ade, which are inherent risks of VAD implantation. Further-
more, an ECMO can be used at the bedside and sometimes 
during cardiac arrest with ongoing cardiopulmonary resusci-
tation [Mohite 2011]. In the present case, FM led to severe 
ventricular failure, and an ECMO was placed at the bedside 
through the right groin. Our strategy of ECMO therapy in 
FM is to allow the heart to recover over a period of 7 to 10 
days. Serial echocardiograms should be performed every 2 to 
3 days to assess cardiac function. If the heart does not recover 
during this period and the functions of other end-organs (kid-
neys, liver, lungs, and brain) are preserved or recover with 
ECMO, the use of an ECMO should be converted to a VAD.

CONCLUSION

FM related to ulcerative colitis is a rare condition that 
may lead to rapidly progressing heart failure. Patients not 
responding to maximum inotropic support and an intra-
aortic balloon pump should be considered for extracorporeal 
life support. A peripherally inserted venoarterial ECMO is an 
efficient short-term circulatory support that can be done at 
the bedside in a conscious patient.
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