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Abstract 

Background Lung transplantation for situs inverse is considered technically challenging because of the reverse 
positioning of the organs. By providing a detailed description of the surgical procedure, perioperative care, and post-
transplant follow-up, we aim to contribute valuable information to the existing knowledge base. We presented two 
cases of successful bilateral sequential lung transplantation in situs inverse patients.

Case presentation Our first patient was a 28-year-old, non-smoking woman with Kartagener syndrome 
and advanced bronchiectasis that developed into pneumonia and required repeated hospital admissions. She 
underwent double lung transplantation. During the lung transplant procedure, venoarterial extracorporeal mem-
brane oxygenation (VA ECMO) support was provided. The recipient’s morphologically right (anatomically left) lung 
was explanted. The right main bronchus was anastomosed, followed by the pulmonary artery and left atrial anasto-
moses. Afterward, we proceeded with the left side. Similar to the right side, left pneumonectomy and implantation 
were performed using the same methods. The duration of VA ECMO support was 147 min with a 328-min ischemic 
time. Because of the significant size mismatch, nonanatomic lung volume reduction over the right middle and left 
upper lobes was necessary. The patient had no complications postoperatively and was discharged on post-operative 
day (POD) 12. Our second patient was a 51-year- old man with scleroderma-associated interstitial lung disease 
with situs inversus. Bilateral sequential lung transplantation was performed. Similar to case 1, a clamshell incision 
was made at the fourth intercostal space entry. The patient then received VA ECMO support identical to that in case 
1. The total VA ECMO support time was 155 min with 295 min of ischemic time. The patient recovered uneventfully 
and was discharged on POD 13.

Conclusions Lung transplantation for situs inverse can be a viable treatment option without modifying established 
transplantation procedures.
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Background
Lung transplantation is a well-established and life-saving 
procedure for patients with end-stage lung disease. Situs 
inversus, a rare congenital condition characterized by the 

reverse positioning of organs, poses unique challenges 
for surgical interventions, including lung transplantation. 
The scarcity of reported cases involving lung transplan-
tation in  situs inversus reflects the limited understand-
ing of this complex condition. And, literature on lung 
transplantation in situs inversus remains sparse. Existing 
reports have documented a handful of cases, each pre-
senting its own set of challenges and outcomes. Despite 
the limited number of reported cases [1–6], there are sig-
nificant gaps in our knowledge regarding lung transplan-
tation in situs inversus. Addressing these gaps is crucial 
for optimizing patient outcomes and refining surgical 
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techniques in this unique scenario. The uniqueness of 
these cases lies not only in its rarity but also in the oppor-
tunity to gain insight into surgical techniques for lung 
transplantation in situs inversus. By providing a detailed 
description of the surgical procedure, perioperative care, 
and post-transplant follow-up, we aim to contribute valu-
able information to the existing knowledge base.

Case presentation
Case 1
Our first patient was 28-year old, non-smoking woman 
with Kartagener syndrome and advanced bronchiecta-
sis that developed into pneumonia requiring repeated 
hospital admissions (Fig. 1). She underwent a bilateral, 
sequential lung transplant. During the lung transplant 
procedure, a clamshell incision was made at the fourth 
intercostal space entry. We then inserted a Medtronic 
EOPA 18F arterial cannula (Medtronic, Dublin, Ire-
land) and a triple-stage venous cannula (Medtronic, 
Dublin, Ireland) into the ascending aorta and right 
atrium, respectively. Venoarterial extracorporeal mem-
brane oxygenation (VA ECMO) support was provided 
using a Quadrox-iD adult (7.0) oxygenator (MAQUET 
Holding B.V. & Co. KG, Germany) and rotaflow pump 

(MAQUET Holding B.V. & Co. KG, Germany). The 
recipient’s morphologically right (anatomically left) 
lung was explanted. The right main bronchus was anas-
tomosed using 4-0 monofilament nonabsorbable suture 
and corner sutures were tied down so to avoid the 
purse-string effect. The PA was centrally clamped and 
then stapled were excised. The PA donor and recipient 
were anastomosed using 5-0 monofilament nonabsorb-
able suture. Last, PVs were clamped centrally and the 
vein stumps were excised. The bridge between the vein 
stumps were excised and then the recipient cuff was 
created. The donor and the recipient cuffs were then 
anastomosed using 4–0 monofilament nonabsorbable 
suture in an imbricating manner. During anastomosis, 
carefully assessed the tension on the anastomosis site. 
Afterward, we proceeded with the left side. Similar to 
the right side, a left pneumonectomy and implanta-
tion were performed using the same methods (Fig.  2). 
The duration of VA ECMO support was 147 min with 
328  min ischemic time. Because of the significant size 
mismatch, nonanatomic lung volume reduction over 
the right middle lobe and left upper lobe was necessary. 
(This is due to recipient and donor size mismatch, not 
from situs inverse). The patient had no complications 

Fig. 1 Chest X-ray and computed tomographic images (A–C), obtained prior to the lung transplantation, showing evidence of interstitial lung 
disease changes with situs inversus totalis

Fig. 2 Intra-operative findings of pre- (A) and post-anastomosis (B) in left lung. PA pulmonary artery, PV pulmonary vein
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post-operation and was discharged on the post-opera-
tive day (POD) 12.

Case 2
Our second patient was a 51-year-old man who had scle-
roderma-associated interstitial lung disease with situs 
inversus. His lung condition had deteriorated progres-
sively, leading to a home oxygen therapy requirement in 
the past year. A bilateral, sequential lung transplant was 
performed. Similar to case 1, a clamshell incision was 
made at the fourth intercostal space entry. The patient 
then received VA ECMO support identical to case 1. The 
total VA ECMO support time was 155 min with 295 min 
ischemic time. The patient recovered uneventfully and 
was discharged on POD 13.

Discussion
Our case report adds to the existing literature on lung 
transplantation in  situs inversus by providing valuable 
insight into the surgical management and outcomes of 
this rare scenario. Prior reports specified the necessity of 
anastomosing the donor pulmonary artery to the side of 
the recipient pulmonary artery [6], or performing end-
to-end anastomosis by swapping the donor pulmonary 
artery between the epibronchial and prebronchial loca-
tions [3]. A previous study strongly stated the importance 
of preserving a longer donor bronchus to mitigate any 
tension [1, 7]. However, in our cases, it was not necessary 
to apply such surgical modifications. We used the usual 
surgical techniques including hilum dissection, graft 
placement, and anastomosis techniques to the reversed 
anatomy. During the lung transplant procedure, we used 
VA ECMO to establish a stable, hemodynamic state in 
both of our patients. Our interpretation of the surgi-
cal results emphasizes the feasibility and efficacy of lung 
transplantation in situs inversus’ patients when the surgi-
cal team is equipped with a comprehensive understand-
ing of the anatomical intricacies. By adapting established 
transplantation procedures to suit the reversed organ 
positions, we demonstrate that lung transplantation can 
be a viable treatment option for patients with situs inver-
sus and end-stage lung disease without modifying estab-
lished transplantation procedures.

Conclusions
In conclusion, our case report showed that by adapting 
established transplantation procedures to accommodate 
the reversed organ positions. Our findings align with previ-
ous reports and contribute to the growing body of literature 
on lung transplantation in situs inversus. The insight gained 
from our surgical approach provides clinicians, involved in 
the care of these unique patients, proper guidance for pre-
operative planning and intra-operative decision making. By 

addressing the challenges posed by anatomical variations, 
we aim to improve outcomes and enhance patient care in 
this specific patient population.

Acknowledgements
The authors are thankful to Mrs. Kweli Pryor for formatting and submitting this 
manuscript to the Journal.

Author contributions
CK acquired data. CK and TK drafted the manuscript. CK and AB contributed to 
critical review of the manuscript.

Funding
This work was supported by the National Institutes of Health, NIH HL145478, 
HL147290, and HL147575 (to AB).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board (STU00207250 and 
STU00213616), and they approved waiver of consent.

Consent for publication
Consent to publish must be obtained from those patients.

Competing interests
The authors declare that they have no conflict of interest.

Received: 19 November 2023   Accepted: 4 January 2024

References
 1. Macchiarini P, Chapelier A, Vouhe P, Cerrina J, Ladurie FL, Parquin F, Brenot 

F, Simonneau G, Dartevelle P. Double lung transplantation in situs inversus 
with Kartagener’s syndrome. Paris-Sud University Lung Transplant Group. J 
Thorac Cardiovasc Surg. 1994;108:86–91.

 2. Yazicioglu A, Alici IO, Karaoglanoglu N, Yekeler E. Pitfalls and challenges of 
lung transplant in a patient with Kartagener syndrome and scoliosis. Exp 
Clin Transplant. 2018;16:237–41.

 3. Lucius Lee KF, Michael Hsin KY, Alva Sit KY, Cally Ho KL, Timmy Au WK. Bilat-
eral sequential lung transplantation in Kartagener syndrome. JTCVS Tech. 
2020;3:406–8.

 4. Brioude G, D’Journo XB, Reynaud-Gaubert M, Thomas PA. Bronchial fistula 
after lobar size reduction for bilateral lung transplantation in Karta-
gener’s syndrome: a surgical challenge. Interact Cardiovasc Thorac Surg. 
2013;17:184–6.

 5. Marro M, Leiva-Juarez MM, D’Ovidio F, Chan J, Van Raemdonck D, Ceule-
mans LJ, Moreno P, Kindelan AA, Krueger T, Koutsokera A, Ehrsam JP, Inci I, 
Yazicioglu A, Yekeler E, Boffini M, Brioude G, Thomas PA, Pizanis N, Aigner C, 
Schiavon M, Rea F, Anile M, Venuta F, Keshavjee S. Lung transplantation for 
primary ciliary dyskinesia and Kartagener syndrome: a multicenter study. 
Transpl Int. 2023;36:10819.

 6. Gauthier JM, Takahashi T, Bierhals AJ, Brody SL, Hachem RR, Witt CA, Byers 
DE, Yusen RD, Trulock EP, Aguilar PR, Nava RG, Kozower BD, Meyers BF, Pat-
terson GA, Kreisel D, Puri V. Technical considerations for lung transplantation 
in Kartagener’s syndrome. Ann Thorac Surg. 2019;107:e337–9.

 7. Mentzer SJ, Aranki SF, Reilly JJ, DeCamp MM, Hartigan P, O’Donnell W, Sug-
arbaker DJ. Single-lung transplantation in situs inversus. Ann Thorac Surg. 
1994;58:1176–8.

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


	Unveiling the complexities of lung transplantation in situs inversus
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Acknowledgements
	References


