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Abstract

Background: Anticoagulation control in active inflammatory bowel disease (IBD) is challenging because of
hypercoagulation and bleeding complications. The strategy for treating chronic thromboembolic pulmonary
hypertension (CTEPH) in IBD remains controversial because only a few studies have reported its successful
treatment (Kim and Lang. Eur Respir Rev 21: 27-31, 2012, Bonderman, et al. Circulation 115: 2153-8, 2007). We
describe a case of CTEPH with active Crohn’s disease successfully treated with pulmonary endarterectomy (PEA).

Case presentation: A 49-year-old man with CTEPH had undergone balloon pulmonary angioplasty four times;
however, severe pulmonary hypertension remained. Moreover, he had Crohn’s disease, and sufficient anticoagulant
therapy could not be performed because of frequent melena. He also had frequent episodes of intestinal ileus
resulting in malnutrition. After strict anticoagulant control with warfarin, PEA was performed safely with strict
control of the activated coagulation time. After PEA, his pulmonary hypertension improved to a normal range, and
he underwent abdominal surgery for the recurrent intestinal ileus.

Conclusion: PEA for CTEPH with active IBD is challenging, but feasible. The strict anticoagulant control is critical for
active IBD patients. Safety of taking direct oral anticoagulants is unclear because there are no parameters for
monitoring the level of anticoagulation.
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Background
The incidence of systemic thromboembolic events in in-
flammatory bowel disease (IBD) is higher than that in
the general population, and IBD is now recognized as
one of the risk factors for chronic thromboembolic pul-
monary hypertension (CTEPH) [1, 2]. Anticoagulant
therapeutic management in active IBD is controversial
because of the complication of severe intestinal bleeding
[3]. Furthermore, patients with active IBD should be
considered compromised hosts with malnutrition. In ac-
cordance with these factors, pulmonary endarterectomy
(PEA) for CTEPH in IBD poses a great challenge to sur-
geons [1, 4]. Balloon pulmonary angioplasty (BPA) has
been administered more frequently preoperatively and

postoperatively in patients with CTEPH; however, its ef-
fectiveness is limited to distal lesions. Here, we describe
a case of CTEPH with active Crohn’s disease successfully
treated by PEA.

Case presentation
A 49-year-old man had been receiving medical treat-
ment for CTEPH for 3 years. Although he had under-
gone BPA four times previously at another hospital
before admission to our hospital, pulmonary hyperten-
sion persisted. He had also been treated for nontubercu-
lous mycobacterial infection with antibiotics and Crohn’s
disease with mesalazine (3000 mg/day). Despite this
thorough treatment and strict nutritional control, he
often experienced high fever and melena.
When he was admitted to our institution, his anti-

coagulant control was not sufficient because of malnutri-
tion and bleeding complications. Since admission, he
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repeatedly developed high fever and melena owing to ac-
tive Crohn’s disease. Given that melena occurred more
frequently after the administration of direct oral anti-
coagulant (DOAC), the DOAC treatment was switched
to anticoagulant therapy using warfarin with strict con-
trol of the low-level prothrombin international normal-
ized ratio (range 1.5–2.0). Subsequently, melena was
relieved. Two weeks before PEA, because of frequent in-
testinal ileus, he was placed on liquid nutritional supple-
mentation to avoid intestinal inflammation.
The preoperative laboratory data indicated mild in-

flammatory changes, moderate chronic kidney disease,
low-level protein, and anemia, with the following results:
white blood cell count, 3.1 × 103/μL; C-reactive protein
level, 2.0 mg/dL; creatinine level, 1.8 mg/dL; estimated
glomerular filtration rate, 33 mL/min/1.73 m2; albumin
level, 2.8 g/dL; and hemoglobin level, 7.1 g/dL. He had
no risk factors of thrombophilia. Chest radiograph
showed cardiomegaly involving the right cavities and
notable enlargement of the pulmonary arch (Fig. 1a).

Abdominal radiograph showed a large amount of gas in
the colon due to chronic intestinal paralysis (Fig. 1b).
Electrocardiogram showed a right bundle branch block
and signs of right ventricular hypertrophy (Fig. 1c).
Echocardiogram showed severe left ventricular compres-
sion due to dilated right ventricle, and the estimated
right ventricular pressure was 105mmHg. Venous echo-
sonogram showed old thrombi in both femoral veins.
Computed tomography scan of the lung showed prox-
imal chronic pulmonary emboli (Fig. 2a), infiltrations be-
cause of nontuberculous mycobacterial infection (Fig.
2b), and recent aspiration pneumonia (Fig. 2c). Lung
perfusion scintigraphy revealed multiple segmental de-
fects (Fig. 2d), and pulmonary arterial angiography
showed a thickened proximal pulmonary arterial intima,
intimal irregularities, and abrupt narrowing of both pul-
monary arteries (Fig. 2e, f ). Findings of the right heart
catheter examination indicated severe pulmonary hyper-
tension with the following parametric values: pulmonary
artery pressure, 96/32 mmHg (mean, 53 mmHg);

Fig. 1 a Preoperative chest radiograph showing cardiomegaly involving the right cavities and notable enlargement of the pulmonary arch. b
Preoperative abdominal radiograph showing chronic intestinal paralysis. c Preoperative electrocardiogram showing a right bundle branch block
and right ventricular hypertrophy
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calculated total pulmonary resistance, 1247 dynes/sec/
cm−5; and pulmonary vascular resistance, 1012 dynes/
sec/cm−5.
After undergoing thorough treatments for active IBD,

PEA using intermittent circulatory arrest under deep
hypothermia was performed (Fig. 3). PEA was performed
through a median sternotomy using cardiopulmonary
bypass with deep hypothermic intermittent circulatory
arrest, similar to the techniques established by Jamieson
et al. [5]. During PEA, the activated clotting time was
strictly controlled between 350 and 500 s. Weaning from
cardiopulmonary bypass was uneventful, and pulmonary
hypertension improved dramatically to the following
parametric values: mean pulmonary artery pressure, 16
mmHg; calculated total pulmonary resistance, 659
dynes/sec/cm−5; and pulmonary vascular resistance, 589
dynes/sec/cm−5. After PEA, anticoagulant therapy using
warfarin was resumed with low-level control of the pro-
thrombin international normalized ratio (range 1.5–2.5).
Unfortunately, because mild melena and ileus occurred

Fig. 2 a Preoperative computed tomography scan of the lung showing showed proximal chronic pulmonary emboli. b Preoperative computed
tomography scan of the lung showing a nontuberculous mycobacterial infection. c Preoperative computed tomography scan of the lung
showing aspiration pneumonia. d Preoperative lung perfusion scintigraphy showing multiple segmental defects. e, f Preoperative pulmonary
artery angiograms showing intimal irregularities and abrupt narrowing of both pulmonary arteries

Fig. 3 Resected thromboembolism of both pulmonary arteries
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2 weeks after PEA, he was placed on liquid nutritional
supplementation again. Furthermore, the treatment for
the mild mediastinitis with lavage and closure of the
wound was needed.
Subsequently, the patient recovered completely and

was transferred to the previous hospital to undergo sur-
gical treatment for recurrent ileus. After subtotal colec-
tomy, he was still doing well without any cardiovascular
events during the 2-year follow-up.

Discussion
Thromboembolic complications in IBD were first described
in 1936 [3]. Although deep vein thrombosis of the lower
limbs and pulmonary embolism are the most common
thromboembolic phenomena, thromboembolic complica-
tions in cerebral and retinal vessels, peripheral arteries, and
portal and mesenteric veins have been reported [6, 7].
CTEPH has also been reported as a complication of IBD [1,
2]. Some factors including IBD have been recognized as risk
factors for CTEPH development [1, 2, 4].
Active inflammation is associated with the onset of co-

agulability. Cytokines play a primary role in the patho-
genesis of IBD and have a significant effect on the
coagulation cascade. The interaction between inflamma-
tion and hemostasis affects the coagulation mechanism
and platelet function [8–10]. The present patient had
suffered from multiple diseases including active IBD,
nontuberculous infection, and aspiration pneumonia
resulting in active inflammation.
Spontaneous bleeding complications in active IBD

make it difficult to treat thromboembolic phenomena.
Although unfractionated heparin has been suggested for
treating venous thrombosis in IBD, its role is controver-
sial. Massive hemorrhage which requires emergency col-
ectomy is seen in 3% of these patients [3]. The safety of
taking DOACs is also unclear because there are no pa-
rameters for monitoring the level of anticoagulation and
there are no antagonists to reverse its effects. In the
present case, frequent melena occurred after the admin-
istration of DOAC and the symptom was relieved after
changing the anticoagulant therapy to warfarin with
low-level prothrombin international normalized ratio
control. Furthermore, strict control of the activated clot-
ting time in a limited level during PEA prevented critical
bleeding complications. Even after PEA, strict anticoagu-
lation control using warfarin was necessary.
The patient in the present case frequently experienced

melena and ileus. Thus, adequate nutritional replenish-
ment including total parenteral nutrition should be con-
sidered in this case during the perioperative period.
Despite these treatments, the patient showed malnutri-
tion which made the anticoagulant therapy difficult. In-
fection control is also essential, because malnutrition is
related to compromised host, and bacterial translocation

occurs easily due to repeated intestinal paralysis in active
IBD patients.
Additionally, BPA has been known as an effective

endovascular treatment for CTEPH preoperatively and
postoperatively; however, its effectiveness is limited to
only distal lesions, and PEA is the most appropriate
treatment for CTEPH with central lesions [11]. In the
present case, BPA performed four times was not effect-
ive, and only PEA improved his severe pulmonary hyper-
tension to almost normal levels.

Conclusions
Performing PEA for CTEPH with active IBD is still chal-
lenging but feasible. Although the safety of taking
DOACs is still unclear, strict anticoagulation control and
multidisciplinary treatment including nutrition and in-
fection control are also critical.

Abbreviations
BPA: Balloon pulmonary angioplasty; CTEPH: Chronic thromboembolic
pulmonary hypertension; DOAC: Direct oral anticoagulant; IBD: Inflammatory
bowel disease; PEA: Pulmonary endarterectomy acquisition

Acknowledgements
We would like to thank the staff from Honyaku Center for reviewing and
editing the manuscript and our colleagues for their insightful comments.

Funding
We have no disclosures to make and we did not receive any financial
support for this study.

Availability of data and materials
The data availability statement is present in this article.

Authors’ contributions
All the authors equally took part in the conception of the case studies. KS,
SS, and KM contributed to the acquisition of data. KS and TF contributed to
the analysis. KS, SS, and KM contributed to the interpretation of data. KS
contributed to the drafting and revising of the paper. All authors gave the
final approval of the paper and agreed to be accountable for the integrity of
the case reports. All authors read and approved the final manuscript.

Ethics approval and consent to participate
This case report was approved by the Institutional Review Board of Tokyo
Medical University Hospital.

Consent for publication
The patient has provided permission to publish the features of his case. The
identity of the patient has been protected.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Cardiac Surgery, Aichi Medical University Hospital, 1-1
Yazakokarimata, Nagakute, Aichi 480-1195, Japan. 2Department of
Cardiovascular Surgery, Tokyo Medical University Hospital, 6-7-1,
Nishishinjuku, Shinjuju, Tokyo 160-0023, Japan.

Sugiyama et al. Surgical Case Reports            (2019) 5:59 Page 4 of 5



Received: 10 December 2018 Accepted: 29 March 2019

References
1. Bonderman D, Skoro-Sajer N, Jakowitsch J, Adlbrecht C, Dunkler D, Taghavi

S, et al. Predictors of outcome in chronic thromboembolic pulmonary
hypertension. Circulation. 2007;115:2153–8.

2. Piazza G, Goldhaber SZ. Chronic thromboembolic pulmonary hypertension.
N Engl J Med. 2011;364:351–60.

3. Kafkas NV, Deboneras CC, Babalis DK. Massive pulmonary embolism and
ulcerative colitis. Hellenic J Cardiol. 2008;49:365–70.

4. Kim NH, Lang IM. Risk factors for chronic thromboembolic pulmonary
hypertension. Eur Respir Rev. 2012;21:27–31.

5. Jamieson SW, Kapelanski DP, Sakakibara N, Manecke GR, Thistlethwaite PA,
Kerr KM, et al. Pulmonary endarterectomy: experience and lessons learned
in 1,500 cases. Ann Thorac Surg. 2003;76:1457–64.

6. Grainge MJ, West J, Card TR. Venous thromboembolism during active
disease and remission in inflammatory bowel disease: a cohort study.
Lancet. 2010;375:657–63.

7. Hatoum OA, Spinelli KS, Abu-Hajir M, Attila T, Franco J, Otterson MF, et al.
Mesenteric venous thrombosis in inflammatory bowel disease. J Clin
Gastroenterol. 2005;39:27–31.

8. Solem CA, Loftus EV, Tremaine WJ, Sandborn WJ. Venous thromboembolism
in inflammatory bowel disease. Am J Gastroenterol. 2004;99:97–101.

9. Schafer AI. Thrombocytosis. N Engl J Med. 2004;350:1211–9.
10. Werbberley MJ, Hart MT, Melikian V. Thromboembolism in inflammatory

bowel disease: role of platelets. Gut. 1993;34:247–51.
11. Inami T, Kataoka M, Ando M, Fukuda K, Yoshino H, Satoh T. A new era of

therapeutic strategies for chronic thromboembolic pulmonary hypertension
by two different interventional therapies; pulmonary endarterectomy and
percutaneous transluminal pulmonary angioplasty. PLoS One. 2014;9:e94587.

Sugiyama et al. Surgical Case Reports            (2019) 5:59 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

