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Complications septiques 

¤ Mortalité (très) élevée

¤ Durée d’hospitalisation prolongée +++

¤ Diminution ++ de la qualité vie

¤ Perte de chance de bénéficier d’un traitement adjuvant 
si nécessaire



Différentes possibilités de prise en charge

¤ Thoracoscopie



Différentes possibilités de prise en charge

¤ Thoracoscopie
¤ Empyème précoce
¤ Sans fistule
¤ Le poumon restant remplit la cavité pleurale
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¤ Thoracoscopie

¤ VAC intra-thoracique
(avec ou sans fistule)
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Différentes possibilités de prise en charge

¤ Thoracoscopie

¤ VAC intra-thoracique
(avec ou sans fistule)

¤ Myoplastie
(fermeture d’une fistule)

¤ Thoracostomie / thoracoplastie



VAC intra-thoracique, buts

¤ Accélérer la guérison de l’infection

¤ Stimuler le processus de granulation 



VAC intra-thoracique, buts

¤ Accélérer la guérison de l’infection

¤ Stimuler le processus de granulation 

¤ Permettre une fermeture définitive plus rapide qu’avec 
une thoracostomie, 

¤ Fermeture sans nécessité de reconstruire la paroi 
thoracique



VAC intra-thoracique, buts

¤ Faisable avec ou sans fistule, dans toutes les indications 
d’infections de la cavité pleurale
¤ Après chirurgie d’exérère pulmonaire, y compris après 

pneumonectomie

¤ Après chirurgie oesophagienne (résection, dilatation, Nissen, 
Boerhaave, By-Pass, etc…)

¤ Suite à infection nécrosante



VAC intra-thoracique, principes

¤ Nettoyage, contrôle de l’infection, débridement des 
zones nécrosées.

¤ Fermeture de la fistule (oesophagienne ou bronchique)
¤ Myoplastie

¤ VAC changé en moyenne 6 fois pour une durée totale 
de 23 jours

¤ Fermeture de la paroi thoracique chez tous les patients 
avec solution de Clagett (polymyxine, neomycine et 
garamycine)









Risques / complications

¤ Hémorragie

¤ Protection des voies aériennes !

¤ Bronchoaspiration (PR !)



Accelerated treatment of postpneumonectomy
empyema: A binational long-term study
Didier Schneiter, MD,a Tomasz Grodzki, MD,b Didier Lardinois, MD,a Peter B. Kestenholz, MD,a Janusz Wojcik, MD,b

Bartosz Kubisa, MD,b Jaroslaw Pierog, MD,b and Walter Weder, MDa

Objective: Postpneumonectomy empyema remains a clinical challenge. We proposed
an accelerated therapy without an open chest window 5 years ago. This concept was
evaluated on a larger scale in 2 centers in 2 different countries.

Methods: Between July 1995 and October 2005, 75 consecutive patients with post-
pneumonectomy empyema were treated in Szczecin, Poland (n 5 35), and Zurich,
Switzerland (n 5 40). The therapy consisted of repeated open surgical debridement
of the pleural cavity after achievement of general anesthesia, a negative pressure
wound therapy of the temporarily closed chest cavity filled with povidone-iodine–
soaked towels, and continuous suction and systemic antimicrobial therapy. If present,
bronchopleural fistulae were closed and reinforced either with a muscle flap or the
omentum. Finally, the pleural space was filled with an antibiotic solution and defini-
tively closed.

Results: Of 75 patients (63 men; median age, 59 years; age range, 19–82 years), post-
pneumonectomy empyema was present on the right in 46 patients (32 with broncho-
pleural fistula) and in 29 patients (12 with bronchopleural fistula) on the left. Median
time between pneumonectomy and postpneumonectomy empyema was 131 days
(range, 7–7200 days). Bronchopleural fistulae have been closed and additionally re-
inforced by means of different methods (omentum, 18; muscle, 11; pericardial fat,
5; azygos vein, 1). The chest was definitively closed within 8 days in 94.6% of pa-
tients. The median hospitalization time was 18 days (range, 9–134 days). Postpneu-
monectomy empyema was successfully treated in 97.3% of patients, including 10
(13%) patients who needed a second treatment cycle. Three (4%) patients died within
90 days. The median follow-up time was 29.5 moths (range, 3–107 months).

Conclusions: Treatment of postpneumonectomy empyema with the accelerated treat-
ment is effective and safe. Our results are superior compared with those in reported
series using a (temporary) chest fenestration. Patients appreciate the physical integrity
of the chest.

T
reatment of postpneumonectomy empyema (PPE) remains a serious problem,
with a reported mortality of up to 10% to 20% and a failure rate with persis-
tently open window thoracostomy of 20% or more, even in recent reports.1-4

Recommended procedures include a wide spectrum from single-stage lavage per-
formed by means of video-assisted thoracoscopy for early empyemas to repeated
cleaning of the cavity through a temporary or persistently open window thoracostomy
and various modifications for different empyema stages. Furthermore, transposition
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Myoplastie de couverture de fistules 
bronchiques, principes

¤ Contrôle de l’infection, avivement du moignon 
bronchique 

¤ Choix du lambeau musculaire

¤ Suture du lambeau au niveau bronchique

¤ VAC



Lambeaux thoraciques



Suture du lambeau



Vue endoscopique (J6)



Indications

Fistule

Résection 
pulmonaire 
avec résection 
carinal

Résection 
trachéale Fistule 

oeso 
trachéale



Résultats à long terme
¤ Epithélialisation du substitut trachéobronchique

¤ Stabilité des reconstructions

LMB
LMB

IB

LMB

LMB RMB
MB

LB



Expérience initiale 

Meyer A et al. Closure of large intrathoracic airway defects using extrathoracic muscle flaps. Ann Thorac Surg 2004
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Closure of Large Intrathoracic Airway Defects
Using Extrathoracic Muscle Flaps
Antoine J. H. Meyer, MD, Thorsten Krueger, MD, Domenico Lepori, MD,
Michael Dusmet, MD, John-David Aubert, MD, Philippe Pasche, MD, and
Hans-Beat Ris, MD
Thoracic Surgery Unit, Department of Radiology, Division of Pulmonary Medicine, Department of Head and Neck Surgery,
CHUV, University of Lausanne, Lausanne, Switzerland

Background. Prospective assessment of pedicled ex-
trathoracic muscle flaps for the closure of large intratho-
racic airway defects after noncircumferential resection in
situations where an end-to-end reconstruction seemed
risky (defects of > 4-cm length, desmoplastic reactions
after previous infection or radiochemotherapy).

Methods. From 1996 to 2001, 13 intrathoracic muscle
transpositions (6 latissimus dorsi and 7 serratus anterior
muscle flaps) were performed to close defects of the
intrathoracic airways after noncircumferential resection
for tumor (n ! 5), large tracheoesophageal fistula (n ! 2),
delayed tracheal injury (n ! 1) and bronchopleural
fistula (n ! 5). In 2 patients, the extent of the tracheal
defect required reinforcement of the reconstruction by
use of a rib segment embedded into the muscle flap
followed by temporary tracheal stenting. Patient fol-
low-up was by clinical examination bronchoscopy and
biopsy, pulmonary function tests, and dynamic virtual
bronchoscopy by computed tomographic (CT) scan dur-
ing inspiration and expiration.

Results. The airway defects ranged from 2"1 cm to 8"4
cm and involved up to 50% of the airway circumference.
They were all successfully closed using muscle flaps with
no mortality and all patients were extubated within 24
hours. Bronchoscopy revealed epithelialization of the
reconstructions without dehiscence, stenosis, or recur-
rence of fistulas. The flow-volume loop was preserved in
all patients and dynamic virtual bronchoscopy revealed
no significant difference in the endoluminal cross surface
areas of the airway between inspiration and expiration
above (45 # 21 mm2), at the site (76 # 23 mm2) and below
the reconstruction (65 # 40 mm2).

Conclusions. Intrathoracic airway defects of up to 50%
of the circumference may be repaired using extrathoracic
muscle flaps when an end-to-end reconstruction is not
feasible.

(Ann Thorac Surg 2004;77:397–405)
© 2004 by The Society of Thoracic Surgeons

The increasing use of complex reconstructions of the
intrathoracic airways and neoadjuvant therapy fol-

lowed by resection for thoracic malignancies have re-
newed an interest in extrathoracic muscle flaps for me-
diastinal reinforcement after surgery [1]. The
intrathoracic transposition of the serratus anterior or the
latissimus dorsi muscle have been described in the
treatment of infected residual spaces [2–7], postpneumo-
nectomy empyema with or without bronchopleural fis-
tula [8], prosthesis infection after superior vena cava
replacement [9], tracheal erosion caused by posttrau-
matic aortic aneurysm [10], nonmalignant tracheoesoph-
ageal fistula [11], prophylactic mediastinal reinforcement
after complex tracheobronchial reconstructions [12], and
after radiotherapy [13]. The latissimus dorsi and serratus
anterior muscle can be harvested easily through a pos-
terolateral thoracotomy incision and their intrathoracic
transposition is not associated with a significant addi-
tional morbidity [12].

Several reports have described the use of intrathoracic

transposition of chest wall muscles for the closure of
postpneumonectomy bronchial stump insufficiency
where a primary suture of the debrided stump seemed
unwise [8, 14]. The muscle was sutured into the bronchial
defect without attempting a primary closure of the
stump. We have extended this technique to close in-
trathoracic airway defects of variable localization and
extent after noncircumferential resections in situations
where an end-to-end reconstruction seemed risky. This
study focuses on the functional and morphologic results
using extrathoracic muscle flaps for the closure of large
intrathoracic airway defects after noncircumferential
resection.

Patients and Methods

All patients who underwent closure of intrathoracic air-
way defects after noncircumferential resection using an
extrathoracic muscle flap (latissimus dorsi or serrratus
anterior muscle) between 1996 and 2001 were the subject
of this study. Patient follow-up was prospectively by
clinical and radiologic examination, repeated bronchos-
copy and biopsy, pulmonary function tests including

Accepted for publication July 21, 2003.
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Tracheo-carinal reconstructions using extrathoracic muscle flaps§
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Abstract

Objectives: Prospective evaluation of tracheo-carinal airway reconstructions using pedicled extrathoracic muscle flaps for closing airway
defects after non-circumferential resections and after carinal resections as part of the reconstruction for alleviation of anastomotic tension.
Methods: From January 1996 to June 2006, 41 patients underwent tracheo-carinal airway reconstructions using 45 extrathoracic muscle flaps
(latissimus dorsi, n = 25; serratus anterior, n = 18; pectoralis major, n = 2) for closing airway defects resulting from (a) bronchopleural fistulas
(BPF) with short desmoplastic bronchial stumps after right upper lobectomy (n = 1) and right-sided (pleuro) pneumonectomy (n = 13); (b) right
(n = 9) and left (n = 3) associated with partial carinal resections for pre-treated centrally localised tumours; (c) partial non-circumferential
tracheal resections for pre-treated tracheal tumours, tracheo-oesophageal fistulas (TEF) and chronic tracheal injury with tracheomalacia
(n = 11); (d) carinal resections with the integration of a muscle patch in specific parts of the anastomotic reconstruction for alleviation of
anastomotic tension (n = 4). The airway defects ranged from 2 ! 1 cm to 8 ! 4 cm and involved up to 50% of the airway circumference. The
patients were followed by clinical examination, repeated bronchoscopy, pulmonary function testing and CTscans. The minimum follow-up time
was 6 months. Results: Ninety-day mortality was 7.3% (3/41 patients). Four patients (9.7%) sustained muscle flap necrosis requiring re-operation
and flap replacement without subsequent mortality, airway dehiscence or stenosis. Airway dehiscence was observed in 1/41 patients (2.4%) and
airway stenosis in 1/38 surviving patients (2.6%) responding well to topical mitomycin application. Follow-up on clinical grounds, by CTscans and
repeated bronchoscopy, revealed airtight, stable and epithelialised airways and no recurrence of BPF or TEF in all surviving patients.
Conclusions: Tracheo-carinal airway defects can be closed by use of pedicled extrathoracic muscle flaps after non-circumferential resections
and after carinal resections with the muscle patch as part of the reconstruction for alleviation of anastomotic tension.
# 2007 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

Keywords: Tracheal resections; Carinal resections; Extrathoracic muscle flaps; Tumours; Tracheo-oesophageal fistulas; Tracheal injury

1. Introduction

Intrathoracically transposed extrathoracic muscle flaps
have been used for the treatment of infected pleural spaces
with and without associated lung resection [1—7], as well as
for the mediastinal reinforcement after pneumonectomy
following neoadjuvant radio-chemotherapy [8,9]. They have
also been used for the separation of the airway and adjacent
mediastinal structures in the context of the treatment of
infected vena cava superior prostheses, aortobronchial
fistulas and non-malignant tracheo-oesophageal fistulas
[10—12].

Recently, successful closure of post-pneumonectomy
bronchopleural fistulas (BPF) was described using muscle
flaps in the presence of a short bronchial stump with
desmoplastic reactions [6,7,13,14]. In these situations, the
muscle flap was not used to reinforce the bronchial suture
line but was sutured as a muscle patch in the airway defect
without attempt to approximate the bronchial margins in
order to alleviate undue tension and the risk of recurrent
fistulas.

We adopted the technique of extrathoracic muscle flaps as
airway substitute for closing tracheo-carinal defects for
various indications and reported on 13 patients who under-
went repair of tracheo-carinal airway defects by muscle flaps
for non-circumferential tumour resections, large tracheo-
oesophageal fistulas, delayed tracheal injuries and bronch-
opleural fistulas [15]. The airway defects ranged from
2 ! 1 cm to 8 ! 4 cm and involved up to 50% of the airway
circumference. All patients underwent successful airway
reconstruction with no mortality and were extubated within
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Conclusions

¤ Thoracoscopie

¤ VAC intra-thoracique
(avec ou sans fistule)

¤ Myoplastie
(fermeture d’une fistule)





Three patients revealed tracheomalacia due to a flaccid
intrathoracic membranous part of the trachea after delayed
and unrecognised tracheal injury. They underwent right-
sided posterolateral thoracotomy, dissection of the trachea
and the oesophagus protruding into the trachea, resection of
a virtually inexistent pars membranacea and tracheal
reconstruction by a LD flap. The airway defects ranged from
6 ! 2 cm to 8 ! 2 cm.

3.4. Integration of muscle flaps in complex tracheo-
carinal reconstructions

Two patients underwent sleeve bilobectomy associated
with partial resection of the carina and the lateral trachea
for centrally localised NSCLC pre-treated by radioche-
motherapy. After hilar release, direct hemi-circumferential
approximation of the right lower lobe bronchus and the
carina was performed on the medial aspect of the

reconstruction. The remaining lateral airway defect between
the trachea and the lobar bronchus was closed by a LD patch
without direct approximation of the proximal and distal
airway for alleviation of anastomotic tension (Fig. 3a). The
bridged airway defects measured 2 ! 2 and 2 ! 3 cm. Both
patients had R0 resections.

One patient underwent resection of the distal trachea and
carina together with both main stem bronchi and the right
upper lobe for an adenoid—cystic carcinoma of the carina.
Reconstruction was performed by re-implantation of the
distal left main stem bronchus and the intermediate
bronchus into the distal trachea. Direct approximation of

H.-B. Ris et al. / European Journal of Cardio-thoracic Surgery 33 (2008) 276—283 279

Fig. 4. Muscle flap necrosis detected at control bronchoscopy 3 days after
closure of post-pneumonectomy BPF by a SA flap.

Fig. 2. Repair of tracheo-oesophageal fistulas by muscle flaps: (a) repair of the
oesophagus by interrupted sutures, (b) closure of the tracheal defect by a
muscle flap and interposition of the muscle flap between the repaired airway
and oesophagus.

Fig. 1. Pattern of tracheo-carinal airway defects closed by muscle flaps: (a)
closure of a chronic BPF after right upper lobectomy, (b) closure of chronic
right-sided post-pneumonectomy BPF with a short desmoplastic bronchial
stump; closure of lateral tracheo-carinal defects after (c) right-sided and
(d) left-sided pneumonectomy and partial tracheo-carinal wedge resection for
centrally located pre-treated tumours; (e) closure of tracheal defects after
non-circumferential resection for non-circumferential pre-treated tumours,
non-malignant tracheo-oesophageal fistula and chronic tracheal injury.

Fig. 3. Integration of muscle flaps in tracheo-carinal reconstructions after
carinal resection for alleviation of anastomotic tension: (a) closure of lateral
airway defects after right upper sleeve bilobectomy and partial carinal
resection; closure of a lateral airway defect after carinal resection associated
with (b) right sleeve lobectomy and (c) right pneumonectomy.



¤ Management: 

- Sponaneous resolution with observation (n= 1)

- Bronchoscopic dilatation and mitomycin application (n=1)

¤ Résultat: 
¤ 1 cas avec re-sténose à long terme

Sténose à J90 (n=2)



LD closure of tracheal defect after carinal wedge resection 
and sleeve lobectomy (3 months) 



LD closure of tracheal defect after carinal wedge resection 
and sleeve lobectomy (3 months)



LD closure of tracheal defect after right sleeve 
pneumonectomy (3 months)



Tracheal defect after carinal resection and RU sleeve 
lobectomy followed by RT (4 months)

Intermediate

LLL

LUL



¤Traitement:
- Remplacement musculaire (Dentelé/Pectoral, n=5) 
- Débridement (n=1)
- VACthérapie dans tous les cas

¤Résultats
- favorable
- Pas de déhiscence/sténose à long terme

Nécrose musculaire à J90 (N=6 / 68)



¤ Management: 

- stents endobronchiques (n=2) 

- Re-suture/VAC (n=2)

¤ Résultat: 
¤ Pas de déhiscence/sténose à long terme 

Déhiscence à J90 (n=4)


