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TO THE EDITOR

Since the first pneumonectomy for the treatment of
lung cancer, reported by Graham in 1933, and the first
sleeve lobectomy for sparing lung function in 1947, by
Thomas, an important discussion has been underway
regarding the extension of surgical treatment and the
morbimortality inherent to pneumonectomy, and the
possible complications of sleeve lobectomy for the
treatment of lung cancer.®?

Here we describe the case of a 66-year-old man, a
heavy smoker (25 pack-years and social alcoholism) with
chronic obstructive pulmonary disease, who had been
receiving treatment, without exacerbations within the
past year, and no other comorbidities. The patient sought
medical assistance due to left chest pain. Chest computed
tomography (CT) showed a contralateral central mass
along the course of the fissures, measuring 5 cm in its
longest axis, involving the lobar bronchus of the upper
lobe and contacting the bronchus of the middle lobe.
Signs of invasion of the lower lobar artery and segmental
branches of the middle and upper lobe were noted, with
apparent hilar lymph node enlargement, without pleural
effusion or other satellite lesions. Transthoracic biopsy
revealed a primary Squamous Cell Carcinoma. PET-CT
showed hypermetabolism of the mass (SUVmax 15.4)
and hilar node (SUVmax 5.9). Brain MRI without distant
metastasis. A videomediastinoscopy was performed with
sampling of lymph nodes 2R, 4R, and 7, all of which
were negative. Pulmonary function test showed FVC
2.75L - 73% of the predicted value, FEV1 1.64L - 55%
of the predicted value, and a 0.6 FEV1/FVC ratio - 75%
of the predicted value, featuring moderate obstructive
ventilatory disorder. Cardiological evaluation was within
the normal range, and the 6-minute walk test was > 400
meters without desaturation.

Given the extension of the tumor with bronchial invasion,
the magnitude of interlobar artery involvement, and the
presence of a tethering effect by the inferior pulmonary
vein, double-sleeve lobectomy seemed technically
unfeasible, while right pneumonectomy was a high-risk
procedure due to the patient’s impaired pulmonary function.
We moved onto a multidisciplinary board to propose a
lung autotransplant with right pneumonectomy, upper
and middle lobe lobectomy, and reimplantation of the
right lower lobe (RLL).

After providing consent, the patient underwent a right
posterolateral thoracotomy with heparinization of the right
pulmonary artery. A radical right pneumonectomy was
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performed, taking care to keep the pulmonary vessel stump
for as long as possible to allow for a secure anastomosis.
Radical lymphadenectomy of stations 2R, 4R, 7, 10R,
and 11R was carried out. At the back table, antegrade
and retrograde flush was conducted using pulmonary
preservation solution - Perfadex® (Vitrolife; Gothenburg,
Sweden), maintaining constant ventilation of the RLL.
Afterward, a right upper bilobectomy was performed, with
safe margins and meticulous preparation of the artery,
vein, and bronchus of the RLL for reimplantation. The
reimplant technique involved the following procedures:
end-to-end anastomosis of the right main bronchus to the
graft bronchus using polypropylene 4-0, running suture
at the membranous portion and simple stitches at the
cartilaginous portion; right pulmonary artery anastomosis
with running polypropylene 5-0, and graft of the lower
vein to the upper vein with running polypropylene 5-0;
total cold ischemic time of 210 minutes. The patient was
extubated in the operating room and sent to the ICU.
He developed hypoxemia due to pulmonary embolism,
requiring anticoagulation, and was reintubated due to
pneumonia on the 9% postoperative day (POD), undergoing
mechanical ventilation for 8 days. After this critical initial
period, he recovered and was discharged home on 34t
POD. Pathology showed invasive Squamous Cell Carcinoma
stage pT3pN1 (AJCC 8% edition), with tumor-free resection
margins including all critical anastomoses. He received
adjuvant chemotherapy, and his follow-up was uneventful
7 months later (Figure 1).

Sleeve resections have acceptable morbidity and similar
survival rates to those observed in lobectomies.(3%
However, it is also known that pneumonectomy has higher
morbimortality when compared to the two procedures
(5-7% vs. 1%), especially on the right side, which is
2-fold higher than on the left on account of bronchopleural
fistulae.®® Indeed, despite the consolidated indication
of sleeve and double-sleeve resections, which may spare
pulmonary function, in widespread lesions, the gap of
the bronchovascular stumps precludes an unchallenging
surgery due to technical issues.” Therefore, in order to
achieve a tension-free anastomosis and reconstruction of
the bronchovascular structures, a radical pneumonectomy
with ex situ dissection and autotransplantation of the
healthy graft may be the best choice. Since the 2000s, few
cases have been reported, and despite the prejudgment
beyond this method and its indications, it proves effective,
with no extra time or cost, except for the perfusion.
Regardless of no allograft rejection, with adequate
perfusion and shorter ischemic time, the complication
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Figure 1. A: Preoperative axial tomographic section; B: Surgical resection showing intimate relationship of the tumor with
the bronchovascular structures; C: Perihilar anastomosis after graft implantation; D: Late postoperative chest radiography.

of this technique is similar to double-sleeve lobectomy
with lung function preservation.©-19

Lung sparing surgery must be a priority in locally
advanced tumors and should be advocated whenever
possible. However, in cases where sleeve lobectomy
is impossible, lung autotransplantation is feasible and
should be proposed as an alternative for patients with
impaired pulmonary function. A good preoperative
evaluation, surgical team expertise with stepwise
meticulous preparation, and multidisciplinary approaches

are cornerstones for developing a surgical program for
complex cancer cases.

AUTHOR CONTRIBUTIONS

JMLTB, GLA, OGIJR, BIB, and MNS: conception and
planning of the study; data collection and tabulation;
creation of figures; drafting and revision of the
manuscript; formatting of the manuscript in accordance
with the JBP instructions for authors, and approval of
the final version.

REFERENCES

1. Graham EA, Singer JJ. Successful Removal of an Entire Lung for
Carcinoma of the Bronchus. JAMA. 1933; 101(18):1371-4. https://
doi.org/10.1001/jama.1933.02740430017005.

2. Thomas CP. Conservative Resection of the Bronchial Tree. J R Coll
Surg Edinb. Mar 1956; 1(3):169-86.

3. Okada M, Tsubota N, Yoshimura M, Miyamoto Y, Matsuoka H,
Satake S et al. Extended Sleeve Lobectomy for Lung Cancer: The
Avoidance of Pneumonectomy. J Thorac Cardiovasc Surg. Oct 1999;
118(4):710-4. https://doi.org/10.1016/s0022-5223(99)70017-6.

4. Berthet J-P, Paradela M, Jimenez MJ, Molins L, Gomez-Caro A.
Extended Sleeve Berthet JP, Paradela M, Jimenez MJ, Molins
L, Gomez-Caro A. Extended Sleeve Lobectomy: One More Step
Toward Avoiding Pneumonectomy in Centrally Located Lung Cancer.
Ann Thorac Surg. Dec 2013; 96(6):1988-97. https://doi.org/10.1016/].
athoracsur.2013.07.011.

5. Darling GE, Abdurahman A, Yi Q-L, Johnston M, Waddell TK, Pierre A
etal. Risk of a Right Pneumonectomy: Role of Bronchopleural Fistula.
Ann Thorac Surg. Feb 2005; 79(2):433-7. http://doi.org/10.1016/].
athoracsur.2004.07.009.

6. Deslauriers J, Grégoire J, Jacques LF, Piraux M, Guojin L, Lacasse

J Bras Pneumol. 2021;47(5):e20210224

Y. Sleeve Lobectomy Versus Pneumonectomy for Lung Cancer:
A Comparative Analysis of Survival and Sites or Recurrences. Ann
Thorac Surg. Apr 2004; 77(4):1152-6. https://doi.org/10.1016/].
athoracsur.2003.07.040.

7. Jiang F, Xu L, Yuan F, Huang J, Lu X. Lung Autotransplantation
Technique in the Treatment for Central Lung Cancer of Upper
Lobe. J Thorac Oncol. Jun 2008; 3(6):609-11. http://doi.org/10.1097/
JTO.0b013e31817589a8.

8. Reardon MJ, Walkes J-CM, Rice DC. Autotransplantation for Central
Non-Small-Cell Lung Cancer in a Patient with Poor Pulmonary
Function. Tex Heart Inst J. 2004; 31(4):360-2. PMID: 15745285;
PMCID: PMC548234.

9. Watanabe Y, Sato M, Nakamura Y, Hoshikawa Y, Harada A, Nagata
T et al. Right Lower Lobe Autotransplantation for Locally Advanced
Central Lung Cancer. Ann Thorac Surg. Jan 2015; 99(1):323-6.
https://doi.org/10.1016/j.athoracsur.2014.02.065.

10. Nakajima D, Ohsumi A, Hamaji M, Chen-Yoshikawa TF, Date H.
Expanded Indications for Auto-Lung Transplant Technique. Gen
Thorac Cardiovasc Surg. Aug 2020; 68(8):828-32. https://doi.
0rg/10.1007/s11748-020-01289-3.



