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Clinical transplantation of a tissue-engineered airway

Paolo Macchiarini, Philipp Jungebiuth, Tetsubiko Go, M Adek
Sivia Belini Pier Paclo Parmigatto, Sally  Dickinsan, Ant hor

te Asnaghi, Louisa Rees, Tristan A Cogan, Amanda Dodson, Jaume Martorel]
P Hollander, SaraM antero, Maria Teresa Conconi, Martin A Birchall

Summary
Background The loss of a normal ainway is devastating. Attempis to replace large airways have met wi

epithelial cells and mesenchymal stem-cell-derived chondrocytes that had been cultur
recipient (a 30-year old woman with end-stage bronchomalacia). This graft was then us;
‘main bronchus,

Findings The graft immediately provided the recipient with a functional airw
a normal appearance and mechanical properties at 4 months. The patient
on immunosuppressive drugs.

ith mechanical properties

Interpretation The results show that we can produce a cellular, tissue-en}
i suggest that autologous

that allow normal functioning, and which is free from the risks of rejec
cells combined with appropriate biomaterials might provi
disorders.

Funding Ministerio e Sanidad y Consumo, Instin
Charles Courtenay-Cowlin Fund, University
Foundation.

Introduction

large airway defects present a The recipient

A 30-year-old woman presented in 2004 with dysphonia
and cough due to tuberculous infiltration of the cervical
trachea and entire left main bronchus. A CT scan showed
a dircumferential, nearocclusive 3 cm airway stenosis
starting 2 cm subglottically, and a hypoplastic left main
bronchus with expiratory collapse. The mycobacterial
infection was successfully treated over the next 6 months
but severe dyspnoea persisted. Histology showed
‘squamous metaplasia without residual infection, and we
‘made a diagnosis of post-tuberculous chronic tracheitis
and secondary severe bronchomalacia of the left main
bronchus. Subsequently, the tracheal stenosis was
successfully treated with a subglottic resection with
primary end-to-end anastomosis, followed by placement

non-biological matrices.' We have used mouse and pig
models to develop a streamlined process in which
autologous epithelial and mesenchymal stem-cell-derived
chondrocytes are seeded onto a decellularised donor
tracheal scaffold and matured in a novel bioreactor
system. Encouraged by the in-vitro generation of short
but vital tracheal matrices' and by the absence of an
immunological response to allografted and xenografted

trachaal camsrcts in amimale S e aimad tn hinaninoor

of a Dumon stent in the patient’s left main bronchus.
‘The stent was poorly tolerated and, despite multiple
endoscopic toilet, replacement or  repositioning
procedures, recurrent episode of pneumonitis in her left
lower lobe, untreatable cough, and mucous retention
occurred; therefore, we removed the stent. In March, 2008,
the patient was admitied with severe dyspnoea that
rendered her unable to do simple domestic chores, We
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