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Heart-lung transplantation (HLTx) is an effective treatment 
for advanced cardiopulmonary failure. The one-year post-
transplant survival has improved over time. However, it 
was reportedly less than 75%, and the mortality rate is 
high early after transplantation. Intraoperative technical 
complications, such as massive bleeding, are the major 
cause of 30-day mortality in HLTx (1). Thus, establishing 
novel methods that lower mortality from technical issues is 
essential. 

Conventional HLTx involves making a pericardial 
phrenic pedicle, followed by remnant recipient tissue 
removal with posterior mediastinal dissection. It has been 
performed during pneumo-cardiectomy to obtain adequate 
space for implanted heart-lung block (2). Prolonged 
cardiopulmonary bypass time, extensive mediastinal 
dissection, and visual acuity disturbances during bleeding 
control in the posterior mediastinum cause massive 
bleeding (3). Thus, massive transfusion and another session 
of bleeding control surgery are necessary. Additionally, 
the complications compound on one another. The phrenic 
nerve may be damaged during the formation of pericardial 
phrenic pedicles, prolonging ventilator care and intensive 
care unit (ICU) stay (4).

An article by Xu et al. introduced an innovative HLTx 

technique named “non-in situ technique”. It was applied 
in three cases to reduce complications (5). The authors 
compared the three “non-in situ” cases with 12 conventional 
cases, treated surgically between 2015 and 2019. The non-in 
situ technique involved leaving the recipient organ residue 
[posterior left atrial (LA) wall, trachea, and bronchi below 
the transected margin], that were strongly attached to the 
posterior mediastinum during pneumo-cardiectomy. The 
donor heart and lungs were placed anterior to the native 
LA and pulmonary hila and oversewn. In this method, the 
phrenic nerves remained intact behind the donor organs. 
The implanted organs were superimposed on the native 
organs, such that they are not in situ. Alternatively, this 
technique has been described as the “minimal manipulation 
technique of the posterior mediastinum”. The patient, 
who underwent HLTx with the “non-in situ technique”, 
had a reduced total surgical time, cold ischemic time, 
intraoperative bleeding, intraoperative transfusion, ICU 
and hospital stay. However, we could hardly say it was 
statistically significant for the extremely small sample size. 
The authors concluded that “non-in situ HLTx” reduced 
posterior mediastinal bleeding and phrenic nerve damage, 
leading to rapid postoperative recovery.

This “modified technique” is not entirely novel in fact. 
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Cabrol et al. suggested leaving the recipient pulmonary 
artery, carina and the back walls of the main bronchi intact 
for lesser posterior mediastinal dissection in 1984 (6).  
In 1995, the intraoperative technical complications in 
HLTx were reportedly high at 59%, and Lick et al. refined 
Cabrol’s technique (7,8). The recipient trachea was 
transected one ring above the carina, and the distal bronchi 
were left in situ. To prevent later-onset mucocele, the 
mucosa of the recipient distal bronchi was obliterated using 
an argon beam coagulator. Phrenic nerve pedicles were 
not constructed, and the hila of the implanted graft was 
placed in front of the phrenic nerve to minimize posterior 
mediastinal wall dissection. The technique was similar to 
the “in-situ technique”, except remnant bronchial mucosa 
coagulation. It was performed in 10 patients, including two 
who underwent bleeding control. None experienced other 
iatrogenic complications, including phrenic nerve injury. 
In the same year, Icenogle et al. also reported a simplified 
method, wherein the hila of the heart-lung was positioned 
in front of the phrenic nerves (9). 

These technical trials documented clear benefits. 
However, there are some potential concerns with these 
surgical modifications. First, cases involving an oversized 
donor may experience a shortage of space for the graft in 
the remnant posterior mediastinal tissue. Second, native 
phrenic nerve injury is still possible due to the pressure 
of the graft in front and stretching. Conversely, the graft 
may also be affected by returning pulmonary venous blood 
flow from the remnant pericardium or residual native hila. 
Third, in the “non-in situ” technique, mucocele formation 
and infection may occur in the oversewn distal bronchi. 
In cases of preoperative airway infection or pneumonia, 
the mucocele can develop into an abscess, which poses 
a significant risk for immunosuppressed patients. The 
residual mucosa ablation could be considered to reduce 
these expected complications as reported previously (7).  
Nevertheless, past studies did not report any life-
threatening complications in these modified techniques.

HLTx is still a difficult and a complicated surgery that 
needs a lot of improvement to achieve better outcomes. 
It is imperative to reduce excessive bleeding and early 
complications, especially in fatal cases. This detailed 
modification to improve surgery is worthy and will be a 
foundation for better outcomes. Further studies with a 
larger sample size are warranted to obtain stronger evidence 
of advantages of this technique. 
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