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thetic procedure and contralateral exploration could not be
managed by any noninvasive evaluation. Furthermore, the postoperative course was uneventful.
With regard to the surgical management of peripheral carcinoids, a formal lobectomy with lymph node dissection remains
the standard procedure. However, due to its excellent results
with good long-term survival and extremely low recurrence
rates, sublobar resection seems to be justified in the case of early
peripheral typical carcinoids. In the multi-institutional cohort
carried out by Ferguson et al., there was no negative impact on
the median survival of patients treated by lesser resections [4].
Similarly, in a large uni-institutional study, patients who underwent wedge resections or segmentectomies fared no worse than
those who underwent major resections [5]. Sublobar resections
have recently gained an important role in the management of
peripheral adenocarcinomas, a scenario which favors this procedure for these “less malignant” carcinoid tumors [6]. In our case,
all three lesions were treated by wedge resection. Preoperative
evaluation revealed that they were all T1, and lymph node evaluation was negative. Furthermore, we believe that three formal
lobar resections, even if staged, would be too aggressive and pulmonary function tests would possibly prohibit such a procedure.
Due to its rarity, the exact prognostic impact of a multiplicity of
bronchial carcinoids is unknown. However, in the largest study
on this issue which included cases of multiple tumors and tumorlets, the recurrence rate was similar to that of a surgical series treating single lesions [5, 7, 8]. Furthermore, in the report on
synchronous bilateral lesions, no recurrence was detected after a
follow-up of one year [3].
In summary, the management of multiple bilateral bronchial
carcinoids can be performed in the same procedure; sublobar resections can be performed following established criteria and this
will not jeopardize the oncological outcome.
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Abstract
!

We report on a 42-year-old female who underwent right pneumonectomy for hemoptysis from an aspergilloma cavity. Several
years postoperatively she complained of increasing shortness of
breath, wheezing, and dyspnea upon exertion. Chest computed
tomography showed a counterclockwise rotation of the mediastinum with obstruction of the left lower lobe bronchus. Minimally invasive repair was carried out using an intrapleural tissue
expander for dissection and an adjustable saline prosthesis for
mediastinal centralization. Intraoperative bronchoscopy showed
complete resolution of the left lower lobe bronchial obstruction,
and postoperatively her symptoms resolved completely. This is
the first reported case of a minimally invasive approach for the
treatment of post-pneumonectomy syndrome in the United
States.
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Case Report
!

The patient was a 42-year-old Hispanic female who underwent a
right pneumonectomy six years ago for hemoptysis from an aspergilloma cavity. Three years postoperatively, the patient began
to experience shortness of breath, wheezing, dyspnea upon exertion, and dysphagia. She was treated for “adult-onset asthma”
without any improvement. Her symptoms continued to worsen
and cardiac evaluation showed normal overall heart function.
She was then referred for surgical evaluation. Chest X-ray suggested rotation of the mediastinum into the right pleural cavity
" Fig. 1) and CT scan confirmed a marked counterclockwise ro(l
tation of the heart, trachea, left main stem bronchus, and esophagus into the post-pneumonectomy space with near-complete
obstruction of the left lower lobe bronchus between the pulmo" Fig. 2 a), connary artery and the descending thoracic aorta (l
firming the diagnosis of post-pneumonectomy syndrome (PPS).
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Discussion
!

Post-pneumonectomy syndrome is a rare complication following pneumonectomy. It is most common following right pneumonectomy [1]. Grillo et al. and Shamji et al. described a similar
condition after left pneumonectomy in patients with a right
aortic arch [2, 3]. However, several cases of the syndrome after

Fig. 1 Preoperative
chest X-ray suggested
rotation of the mediastinum into the right
pleural cavity.

left pneumonectomy in patients with normal aortic arches have
been reported. The pathophysiology of the syndrome comes
from an accentuated shift of the mediastinal structures into the
post-pneumonectomy space with either a counterclockwise
(right) or a clockwise (left) rotation of these structures [1]. This
results in compression of the trachea and contralateral bronchial
structures between either the pulmonary artery and aorta
(right) or the aorta and vertebral column (left) [1]. Post-pneumonectomy syndrome has been described mostly in infants
and young adults, theoretically due to the more pliable and mobile
mediastinum in these patients. However, multiple case reports
have been published that involve adults as well [4]. The syndrome has been reported to occur anywhere from months to
years following pneumonectomy with an average time interval
of 5 to 7 years [3]. The classic symptoms include dry, progressive
cough, stridor, and difficulty clearing secretions, with recurrent

Fig. 2 a to d Pre- (a) and postoperative (b) computed tomography of the chest, and intraoperative
bronchoscopy before (c) and after (d) insertion of
the saline implant.
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Preoperative pulmonary function tests showed an obstructive
defect with a forced expiratory volume in 1 second (FEV1) of
1.52 liters (43 % predicted).
Intraoperative bronchoscopy revealed enlargement of the left
main stem bronchus and marked stenosis of the left lower lobe
bronchus in the anteroposterior plane without other endolumi" Fig. 2 c). A six centimeter incision was made in
nal pathology (l
the midaxillary line within the previous thoracotomy incision
and a segment of the seventh rib was resected. Minimal dissection was carried out within the pleural space to free the pericardium from the lateral chest wall. A tissue expander was inserted
and slowly filled with saline to produce mediastinal movement
toward the midline. The central venous pressure (CVP) was
monitored during the inflation and was terminated when the
CVP rose by 10 mmHg. Intraoperative chest X-ray confirmed
centralization of the mediastinum. The tissue expander was removed and replaced by a saline prosthesis (Mentor Siltex Spectrum Style 2400, 475 cc, Mentor Corporation, Santa Barbara, CA,
USA) with a subcutaneous port for postoperative volume adjustment as needed. Repeat bronchoscopy revealed patency of all
" Fig. 2 d). Postoperatively,
branches of the left bronchial tree (l
she experienced immediate relief of her symptoms and was discharged home on the third postoperative day without complications. Her postoperative forced expiratory volume in 1 second
(FEV1) increased to 2.25 liters (61% predicted). Six months after
the operation, she remains asymptomatic and in excellent condition.
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pulmonary infections and progressive dyspnea and dysphagia as
seen in our patient [5]. These symptoms can progress over time
with the ultimate destruction of the remaining lung or malacia
of the major airways. The diagnosis is confirmed by demonstration of a marked shift and rotation of the mediastinal structures
into the post-pneumonectomy space in conjunction with bronchial narrowing or obstruction, using either chest CT or fiberoptic bonchoscopy.
A wide variety of treatment options have been described for
post-pneumonectomy syndrome, including endobronchial
stenting, phrenectomy, mediastinal repositioning with non-expandable implants or muscle-flap transposition, aortic division
and bypass grafting, and pericardial fixation [2, 6 – 8]. Today,
however, the most widely accepted treatment modality is the insertion of expandable saline implants to achieve mediastinal repositioning and fixation [8]. This has traditionally been done by
performing a redo thoracotomy with wide lysis of all intrathoracic adhesions to achieve mediastinal repositioning before
placing the implants for fixation. The technique reported here
involves a small incision with minimal dissection within the
hemithorax.
The tissue expander is inserted into the pleural space and used
to dissect the tissue planes followed by placement of the saline
prosthesis which produces both mediastinal centralization and
fixation. This technique was first described by Macaré van Maurik et al. in the Netherlands [8]. They found that 17 of 19 patients
(90%) who underwent the procedure had rapid clinical improvement with midline or near midline repositioning of the mediastinum on postoperative imaging. Six of the 19 patients (32%)
experienced either herniation, luxation, leakage or inadequate
positioning of the prosthesis between 4 weeks and 5 years following the procedure but, in many of their cases, the expander
and prosthesis were placed in the extra-pleural space. All of
those patients, however, were successfully treated by a repeat
minimally invasive approach. This procedure, when compared
to the traditional approach, offers the advantage of a shorter operation time, less blood loss, less postoperative pain, shorter
hospital stay, and a rapid and durable functional improvement.
Intrapleural expansion should be attempted initially unless precluded by extensive intrapleural scarring. These patients should
be followed up with periodic chest imaging, and the volume of
the prosthesis can be adjusted in the outpatient setting as
needed [8]. Follow-up is also necessary in order to screen for late
complications due to implantation of the prosthetic material into the pleural space.

Conclusion
!

We report a case of post-pneumonectomy syndrome causing
near-total obstruction of the left lower lobe bronchus with progressive respiratory symptoms repaired by minimally invasive
insertion of a tissue expander and a saline prosthesis within the
pleural space for centralization and fixation of the mediastinum
without the need for reoperative thoracotomy. The patient had
immediate relief of her symptoms and remains asymptomatic
six months following the procedure. When indicated, we feel
that this should be the standard approach for this rare but potentially life-threatening complication of pneumonectomy.
Long-term results of the technique have to be validated by both
prospective and retrospective studies in order to prove its value
and safety.

References
1 Bedard EL, Uy K, Keshavjee S. Postpneumonectomy syndrome: a spectrum of clinical presentations. Ann Thorac Surg 2007; 83: 1185 – 1188
2 Grillo HC, Shepard JO, Mathisen DJ, Kanarek FR. Postpneumonectomy
syndrome: diagnosis, management, and results. Ann Thorac Surg
1992; 54: 638 – 651
3 Shamji FM, Deslauriers J, Daniel TM, Matzinger FR, Mehran RJ, Todd TR.
Postpneumonectomy syndrome with an ipsilateral aortic arch after
left pneumonectomy. Ann Thorac Surg 1996; 62: 1627 – 1631
4 Valji AM, Maziak DE, Shampji FM et al. Postpneumonectomy syndrome: recognition and management. Chest 1998; 114: 1766 – 1769
5 Kelly RF, Hunter DW, Maddaus MA. Postpneumonectomy syndrome
after left pneumonectomy. Ann Thorac Surg 2001; 71: 701 – 703
6 Wasserman K, Jamplis RW, Lash H et al. Post-pneumonectomy syndrome: surgical correction using Silastic implants. Chest 1979; 75:
78 – 81
7 Jansen JP, Riviere AB, Alting MP et al. Postpneumonectomy syndrome in
adulthood: surgical correction using an expandable prosthesis. Chest
1992; 101: 1167 – 1170
8 Macare van Maurik AF, Stubenitsky BM, van Swieten HA et al. Use of tissue expanders in adult postpneumonectomy syndrome. J Thorac Cardiovasc Surg 2007; 134: 608 – 612

received February 25, 2008
Bibliography
DOI 10.1055/s-2008-1038983
Thorac Cardiov Surg 2009; 57: 60 – 62
© Georg Thieme Verlag KG Stuttgart · New York ·
ISSN 0171-6425
Correspondence
Dr. Dimitrios Vasileios Avgerinos, MD
Beth Israel Medical Center
Surgery
1st Avenue at 16th Street
10010 New York, New York
United States
Phone: + 2 1 24 20 43 40
davgerin@chpnet.org

Avgerinos DV et al. Minimally Invasive Repair … Thorac Cardiov Surg 2009; 57: 57 – 62

Downloaded by: Cornell. Copyrighted material.

62

