
 

 

 

 

 

 

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia 

 +381 11 4092 776, Fax: +381 11 3348 653 

  E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs 

Paper Accepted*        ISSN Online 2406-0895 
 

Case Report / Приказ болесника 
 

Ivana Đurošev1,, Emilija Nestorović2,3, Marko Čubrilo1, Mikan Milošević4, Duško Terzić1,3 

 

Successful heart transplantation following long-term left ventricular assist 

device support in a patient with peripartum cardiomyopathy:  

the first case in Serbia 

 

Успешна трансплантација срца након дуготрајне потпоре уређајем за леву 

срчану комору (LVAD) код пацијента са перипарталном кардиомиопатијом:  

први случај у Србији  
 

1University Clinical Center of Serbia, Clinic for Cardiac Surgery, Belgrade, Serbia; 
2University Clinical Center of Serbia, Department for Heart Transplantation, Ventricular Assist Device, and 

Extracorporeal Membrane Oxygenation, Belgrade, Serbia; 
3University of Belgrade, Faculty of Medicine, Belgrade, Serbia; 
4Čačak General Hospital, Čačak, Serbia 

 

 

Received: October 8, 2024 

Revised: June 15, 2025 

Accepted: June 18, 2025 

Online First: June 20, 2025 

DOI: https://doi.org/10.2298/SARH241008050D  

 
*Accepted papers are articles in press that have gone through due peer review process and have been 

accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet 

been copy-edited and/or formatted in the publication house style, and the text may be changed before 

the final publication. 

Although accepted papers do not yet have all the accompanying bibliographic details available, they 

can already be cited using the year of online publication and the DOI, as follows: the author’s last name 

and initial of the first name, article title, journal title, online first publication month and year, and the 

DOI; e.g.: Petrović P, Jovanović J. The title of the article. Srp Arh Celok Lek. Online First, February 

2017. 

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be 

removed and the final version will appear in the associated published volumes/issues of the journal. 

The date the article was made available online first will be carried over. 
 

Correspondence to: 
Ivana ĐUROŠEV 

University Clinical Center of Serbia, Clinic for Cardiac Surgery, Koste Todorovića 8, 11000 Belgrade, Serbia 

ivana.djurosev@gmail.com   

http://www.srpskiarhiv.rs/
mailto:ivana.djurosev@gmail.com


Srp Arh Celok Lek 2025│Online First June 20, 2025│DOI: https://doi.org/10.2298/SARH241008050D 

DOI: https://doi.org/10.2298/SARH241008050D  Copyright © Serbian Medical Society 

2 

Successful heart transplantation following long-term left ventricular assist 

device support in a patient with peripartum cardiomyopathy: the first case 

in Serbia 

 

Успешна трансплантација срца након дуготрајне потпоре уређајем за леву 

срчану комору (LVAD) код пацијента са перипарталном кардиомиопатијом: први 

случај у Србији  

 
SUMMARY 

Introduction Peripartum cardiomyopathy  

(PPCM) is a rare and potentially life-threatening 

cause of heart failure occurring during late 

pregnancy or the early postpartum period.  

While medical therapy remains the first-line 

treatment, refractory or end-stage heart failure may 

necessitate surgical intervention, including 

mechanical circulatory support (MCS) or heart 

transplantation. 

Case outline We report the first case in  

Serbia of a young woman with PPCM who 

successfully underwent left ventricular assist  

device (LVAD) implantation followed by  

orthotopic heart transplantation. A 25-year-old 

woman presented with severe biventricular heart 

failure 3.5 months postpartum.  

Despite optimal medical management, her condition 

deteriorated, necessitating LVAD implantation as 

bridge-to-transplant (BTT) therapy.  

She remained on LVAD support for five years, 

achieving excellent quality of life, until a suitable 

donor heart became available. Heart transplantation 

was performed using the bicaval technique, with no 

perioperative complications or early graft rejection. 

The patient was discharged in stable condition. 

Conclusion This case highlights the feasibility and 

success of a multidisciplinary approach combining 

LVAD support and heart transplantation in managing 

advanced PPCM.  

Timely recognition of disease progression and 

individualized surgical planning are critical to 

achieving favourable outcomes in this high-risk 

population. 

Keywords: peripartum cardiomyopathy; left 

ventricular assist device; heart transplantation; 

mechanical circulatory support; bridge-to-transplant 

САЖЕТАК 

Увод Перипартална кардиомиопатија (ППКМ) 

представља редак и потенцијално животно угро-

жавајући узрок срчане инсуфицијенције, који се 

јавља у касној трудноћи или у раном постпорођај-

ном периоду. Иако је медикаментозна терапија 

првог избора, у случајевима рефракторне или тер-

миналне срчане инсуфицијенције неопходна је 

хируршка интервенција, укључујући механичку 

циркулаторну потпору (МЦП) или транспланта-

цију срца. 

Приказ болесника Приказујемо први случај мла-

де жене са ППКМ у Србији, која је успешно лече-

на уградњом уређаја за механичку потпору функ-

ције леве коморе (ЛВАД), након чега је изведена 

ортотопијска трансплантација срца. Пацијентки-

ња, стара 25 година, примљена је са тешком биве-

нтрикуларном срчаном инсуфицијенцијом 3,5 ме-

сеца након порођаја. Упркос оптималној медика-

ментозној терапији, стање јој се погоршавало, 

што је захтевало уградњу ЛВАД-а као моста до 

трансплантације (БТТ). На ЛВАД потпори прове-

ла је пет година, одржавајући одличан квалитет 

живота, све до појаве одговарајућег донорског ср-

ца. Трансплантација срца изведена је техником 

бикавалне анастомозе, без периоперативних ком-

пликација и знакова раног одбацивања графта. 

Пацијенткиња је отпуштена из болнице у стабил-

ном стању. 

Закључак Овај случај показује изводљивост и ус-

пешност мултидисциплинарног приступа који ко-

мбинује ЛВАД потпору и трансплантацију срца у 

лечењу узнапредовале ППКМ. Правовремено 

препознавање прогресије болести и индивидуали-

зовано хируршко планирање од кључног су зна-

чаја за постизање повољних исхода у овој високо-

ризичној популацији. 

Кључне речи: перипартална кардиомиопатија; 

уређај за механичку потпору функције леве 

коморе; трансплантација срца; механичка 

циркулаторна потпора; мост до трансплантације 
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INTRODUCTION 

Peripartum cardiomyopathy (PPCM) is a rare, idiopathic form of cardiomyopathy that presents 

as heart failure during the third trimester of pregnancy or within the first five months 

postpartum. It is characterized by left ventricular (LV) systolic dysfunction with an ejection 

fraction (EF) of less than 45%, occurring in women without pre-existing cardiovascular disease 

or other identifiable causes of heart failure [1, 2, 3]. 

The standard management of PPCM primarily involves medical therapy. However, in cases of 

refractory or end-stage heart failure, surgical interventions may be required, with cardiac 

transplantation often regarded as the definitive treatment [4]. The limited availability of donor 

hearts, however, constrains this option. In response, the development of safe, durable 

mechanical circulatory support (MCS) devices has enabled bridge-to-transplant (BTT) therapy 

to become an established standard of care for patients awaiting heart transplantation [5, 6]. 

We report the first case in Serbia of a patient with pregnancy-related heart failure who 

underwent initial left ventricular assist device (LVAD) implantation, followed by successful 

heart transplantation [7]. 

 

CASE REPORT 

A 25-year-old woman with no significant prior medical history, except for gestational diabetes 

and gestational hypertension, developed malaise and intermittent cough during the first 

postpartum month. She initially disregarded these symptoms, but at 3.5 months postpartum, 

she presented with progressive dyspnea, palpitations, and lower-extremity edema, prompting 

admission to a regional hospital. 
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On examination, she was hypotensive (blood pressure 80/50 mmHg), with bilateral lower-limb 

edema, bilateral basal inspiratory crackles, and a systolic murmur at the apex on auscultation. 

Transthoracic echocardiography revealed LV dilation (end-diastolic diameter 63 mm, end-

systolic diameter 58 mm), severely reduced LVEF (15%), grade 3 mitral regurgitation, and a 

right-sided pleural effusion. PPCM was suspected and the patient was treated with fluid 

restriction, diuretics, beta-blockers, angiotensin receptor blockers, and bromocriptine. Due to 

persistent hypotension, dopamine infusion was initiated. 

Despite medical therapy, her symptoms persisted, and she was referred to the national 

cardiology centre. Further workup, including computed tomography (CT) and cardiac magnetic 

resonance imaging, excluded pulmonary embolism, aortic dissection, and myocarditis, 

confirming the diagnosis of PPCM. 

Her clinical course deteriorated, with episodes of ventricular arrhythmias and an inability to 

wean from inotropic support. The heart team opted for transfer to the cardiac surgery centre for 

evaluation for MCS, given the unavailability of a suitable donor. 

Six months postpartum, the patient underwent LVAD implantation as BTT therapy. 

Postoperatively, she was successfully weaned off inotropic support, with complete resolution 

of heart failure symptoms. Her recovery was uneventful, and she was discharged in stable 

condition. 

The patient lived with the LVAD for five years, managing the device and its associated lifestyle 

adjustments, until a suitable donor heart became available when she was 30 years old. The 

donor heart was size-matched and compatible with respect to ABO blood type and HLA 

antibodies. 
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Heart transplantation with LVAD explantation was done according to modern standards in 

surgical practice. (Figure 1)  

Intraoperative transoesophageal echocardiography (TEE) was employed to monitor for 

intracardiac air, assess biventricular function, valvular competence, and anastomotic integrity. 

Due to extensive pericardial resection during LVAD explantation, bilateral pericardial 

reconstruction was performed with bovine pericardial patches. (Figure 2)  

The total ischemic time of the heart was 140 min. The patient was weaned from CPB upon 

achieving hemodynamic stability and transferred to the intensive care unit. 

Serial endomyocardial biopsies confirmed the absence of rejection. The patient was discharged 

in stable clinical, hemodynamic, and immunobiological condition after four weeks.  

Written informed consent was obtained from the patient to publish this case report. 

 

DISCUSSION 

Heart failure (HF) is a complex syndrome characterized by the heart's inability to maintain 

adequate circulatory output. PPCM is a unique form of HF occurring during late pregnancy or 

early postpartum, with hallmark LV systolic dysfunction. [8,9] 

Medical management remains the cornerstone of PPCM treatment. The BOARD regimen 

(Bromocriptine, Oral heart failure therapies, Anticoagulants, vaso-Relaxing agents, and 

Diuretics) is commonly employed, with bromocriptine playing a pivotal role by inhibiting 

prolactin secretion. [10] 
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Reported outcomes in PPCM vary. Up to 72% of patients may experience LV functional 

recovery (EF >50%) within 12 months, [11] though some progress to advanced HF or sudden 

cardiac death. [12,13] Poor prognostic indicators include LVEF <30%, LV end-diastolic 

diameter >60 mm, and delayed postpartum diagnosis - all present in our patient. [14] 

When refractory to maximal medical therapy, surgical intervention becomes necessary. Up to 

10% of PPCM patients may ultimately require heart transplantation. [11] Given the ongoing 

mismatch between donor heart supply and demand, LVADs have emerged as critical tools in 

BTT strategies. 

LVADs significantly improve survival and quality of life in patients awaiting transplantation. 

[15] Third-generation devices, such as the HeartMate 3 (Abbott, Abbott Park, IL), are 

continuous-flow centrifugal pumps with enhanced durability, lower thrombosis and hemolysis 

rates, and improved patient outcomes. [16-19] 

Nonetheless, LVAD presence introduces technical challenges for subsequent cardiac surgery. 

Reoperative cardiac surgery carries elevated risks of morbidity and mortality, and the surgical 

approach must be meticulously planned, including preoperative CT imaging to evaluate LVAD 

positioning and outflow graft orientation. To minimize ischemic time, transplantation 

procedures in LVAD recipients require early initiation and coordinated timing between 

procurement and implantation teams. [20-22] 

The bicaval technique offers superior right atrial morphology preservation, facilitates 

physiological atrial conduction, and reduces supraventricular arrhythmia incidence. [23] 

Post-transplantation care focuses on optimizing graft function, initiating immunosuppression, 

monitoring for rejection, and preventing infections. [24] Endomyocardial biopsy remains the 

gold standard for assessing graft rejection. [25] 
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Although surgical therapy is not the primary approach for PPCM, it remains an essential option 

for patients with refractory or advanced disease. This case highlights that, despite a prolonged 

and challenging treatment course, successful heart transplantation is achievable with 

comprehensive multidisciplinary management. 

 

ACKNOWLEDGEMENT 

We extend our sincere gratitude to Mrs. and Mr. Kačar for their support and professional 

assistance in the preparation of this article. 

 

Conflict of interest: None declared. 

  



Srp Arh Celok Lek 2025│Online First June 20, 2025│DOI: https://doi.org/10.2298/SARH241008050D 

DOI: https://doi.org/10.2298/SARH241008050D  Copyright © Serbian Medical Society 

8 

REFERENCES 

 
1. Singh A, Irfan H, Ali T, Mughal S, Shaukat A, Jawwad M, et al. Precision medicine in peripartum 

cardiomyopathy: advancing diagnosis and management through genomic and phenotypic integration. Ann Med 

Surg (Lond). 2024;86(8):4664–7. [DOI: 10.1097/MS9.0000000000002329] [PMID: 39118717] 

2. Michimata H, Sumi T, Nagayama D, Koshino Y, Watanabe H, Yamada Y, et al. Severe heart failure due 

to peripartum cardiomyopathy. Respirol Case Rep. 2023;11(5):e01137. [DOI: 10.1002/rcr2.1137] [PMID: 

37051303] 

3. Arany Z. Peripartum Cardiomyopathy. N Engl J Med. 2024;390(2):154–64. [DOI: 

10.1056/NEJMra2306667] [PMID: 38197818] 

4. Jawad K, Koziarz A, Dieterlen MT, Garbade J, Etz CD, Saeed D, et al. Long-Term Follow-Up of 

Mechanical Circulatory Support in Peripartum Cardiomyopathy (PPCM) Refractory to Medical Management: A 

Multicenter Study. Life (Basel). 2022;12(1):87. [DOI: 10.3390/life12010087] [PMID: 35054480] 

5. Goldstein DJ, Naka Y, Horstmanshof D, Ravichandran AK, Schroder J, Ransom J, et al. Association of 

Clinical Outcomes With Left Ventricular Assist Device Use by Bridge to Transplant or Destination Therapy 

Intent: The Multicenter Study of MagLev Technology in Patients Undergoing Mechanical Circulatory Support 

Therapy With HeartMate 3 (MOMENTUM 3) Randomized Clinical Trial. JAMA Cardiol. 2020;5(4):411–9. 

[DOI: 10.1001/jamacardio.2019.5323] [PMID: 31939996] 

6. Antonopoulos M, Bonios MJ, Dimopoulos S, Leontiadis E, Gouziouta A, Kogerakis N, et al. Advanced 

Heart Failure: Therapeutic Options and Challenges in the Evolving Field of Left Ventricular Assist Devices. J 

Cardiovasc Dev Dis. 2024;11(2):61. [DOI: 10.3390/jcdd11020061] [PMID: 38392275] 

7. Putnik S, Terzic D, Nestorovic E, Markovic D, Ristic M. Successful surgical treatment of terminal heart 

failure in an adolescent - left ventricular assist device implantation and subsequent heart transplantation. Srp arh 

celok lek 2019, 147, 78–80, [DOI:10.2298/sarh170223155p] 

8. Melchiorre K, Sharma R, Thilaganathan B. Cardiovascular implications in preeclampsia: an overview. 

Circulation. 2014;130(8):703–14. [DOI: 10.1161/CIRCULATIONAHA.113.003664] [PMID: 25135127] 

9. Bauersachs J, König T, van der Meer P, Petrie MC, Hilfiker-Kleiner D, Mbakwem A, et al. 

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart 

Failure Association of the European Society of Cardiology Study Group on peripartum cardiomyopathy. Eur J 

Heart Fail. 2019;21(7):827–43. [DOI: 10.1002/ejhf.1493] [PMID: 31243866] 

10. Arrigo M, Blet A, Mebazaa A. Bromocriptine for the treatment of peripartum cardiomyopathy: welcome 

on BOARD. Eur Heart J. 2017;38(35):2680–2. [DOI: 10.1093/eurheartj/ehx428] [PMID: 28934838] 

11. McNamara DM, Elkayam U, Alharethi R, Damp J, Hsich E, Ewald G, et al. Clinical Outcomes for 

Peripartum Cardiomyopathy in North America: Results of the IPAC Study (Investigations of Pregnancy-

Associated Cardiomyopathy). J Am Coll Cardiol. 2015;66(8):905–14. [DOI: 10.1016/j.jacc.2015.06.1309] 

[PMID: 26293760] 

12. Elkayam U, Tummala PP, Rao K, Akhter MW, Karaalp IS, Wani OR, et al. Maternal and fetal outcomes 

of subsequent pregnancies in women with peripartum cardiomyopathy. N Engl J Med. 2001;344(21):1567–71. 

[DOI: 10.1056/NEJM200105243442101] Erratum in: N Engl J Med 2001;345(7):552. [PMID: 11372007] 

13. Barone-Rochette G, Rodière M, Lantuejoul S. Value of cardiac MRI in peripartum cardiomyopathy. 

Arch Cardiovasc Dis. 2011;104(4):263–4. [DOI: 10.1016/j.acvd.2010.07.006] [PMID: 21624795] 

14. Honigberg MC, Givertz MM. Peripartum cardiomyopathy. BMJ. 2019;364:k5287. [DOI: 

10.1136/bmj.k5287] [PMID: 30700415] 

15. Mikic A, Nestorovic E, Bilbija I, Terzic D, Putnik S. Left ventricular assist device implantation and 

concomitant aortic valve replacement. Srp arh celok lek 2019, 147, 758–61 [DOI:10.2298/sarh180614066m] 

16. Vaidya Y, Riaz S, Dhamoon AS. Left Ventricular Assist Devices. In StatPearls; StatPearls Publishing 

Copyright © 2025, StatPearls Publishing LLC.: Treasure Island (FL), 2025. 

17. Suarez-Pierre A, Zhou X, Fraser CD 3rd, Grimm JC, Crawford TC, Lui C, et al. Survival and Functional 

Status After Bridge-to-Transplant with a Left Ventricular Assist Device. ASAIO J. 2019 Sep/Oct;65(7):661–7. 

[DOI: 10.1097/MAT.0000000000000874] [PMID: 30281540] 

18. Ripoll JG, Orjuela RB, Ortoleva J, Nabzdyk CS, Dasani S, Bhowmik S, et al. HeartMate 3: Analysis of 

Outcomes and Future Directions. J Cardiothorac Vasc Anesth. 2024;38(12):3224–33. [DOI: 

10.1053/j.jvca.2024.08.016] [PMID: 39214797] 

19. Nestorovic E; Terzic D, Putnik S, Ristic A, Ristic M. HeartMate 3 fully magnetically levitated left 

ventricular assist device for advanced heart failure: Initial Serbian experience. Srp arh celok lek 2018, 146, 584–

7, [DOI:10.2298/sarh170719202n] 

20. Tarola C, Fremes S. Commentary: Redo cardiac surgery: Striving for the best but prepared for the worst. 

J Thorac Cardiovasc Surg. 2022;164(6):1767–8. [DOI: 10.1016/j.jtcvs.2021.01.068] [PMID: 33674064] 



Srp Arh Celok Lek 2025│Online First June 20, 2025│DOI: https://doi.org/10.2298/SARH241008050D 

DOI: https://doi.org/10.2298/SARH241008050D  Copyright © Serbian Medical Society 

9 

21. Garbade J, Meyer AL. Cardiac Transplantation After HeartMate 3 Implantation Inclusive Implantation 

Tips: Step by Step. Operative Techniques in Thoracic and Cardiovascular Surgery 2019, 24, 187–203, 

[DOI:10.1053/j.optechstcvs.2019.09.001] 

22. Cheng A, Slaughter MS. Heart transplantation. J Thorac Dis. 2014;6(8):1105–9. [DOI: 

10.3978/j.issn.2072-1439.2014.07.37] [PMID: 25132977] 

23. Weiss ES, Nwakanma LU, Russell SB, Conte JV, Shah AS. Outcomes in bicaval versus biatrial 

techniques in heart transplantation: an analysis of the UNOS database. J Heart Lung Transplant. 2008;27(2):178–

83. [DOI: 10.1016/j.healun.2007.11.003] [PMID: 18267224] 

24. Hwang NC, Sivathasan C. Review of Postoperative Care for Heart Transplant Recipients. J Cardiothorac 

Vasc Anesth. 2023;37(1):112–26. [DOI: 10.1053/j.jvca.2022.09.083] [PMID: 36323595] 

25. Sinphurmsukskul S, Ariyachaipanich A, Siwamogsatham S, Thammanatsakul K, Puwanant S, 

Benjacholamas V, et al. Endomyocardial Biopsy and Prevalence of Acute Cellular Rejection in Heart 

Transplantation. Transplant Proc. 2021 Jan-Feb;53(1):318–23. [DOI: 10.1016/j.transproceed.2020.08.014] 

[PMID: 33041079] 

  



Srp Arh Celok Lek 2025│Online First June 20, 2025│DOI: https://doi.org/10.2298/SARH241008050D 

DOI: https://doi.org/10.2298/SARH241008050D  Copyright © Serbian Medical Society 

10 

 
 

Figure 1. A – Donor’s heart final preparation; B – recipient’s heart with left ventricular assist 

device (marked with black arrows) after removal 
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Figure 2. Reconstruction of pericardium with bovine patches (marked with white arrows) 

 


