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Abstract

Endobronchial tumours requiring sleeve resection have been usually considered a contraindication for video-assisted thoracoscopic surgery
(VATS). However, with new technical advances and the experience gained in VATS, sleeve lobectomy has been performed by thoracoscopy in
experienced VATS centres. Right-sided sleeve anastomoses are easier to perform by VATS than left-sided ones because of the presence of the
pulmonary artery and aortic arch on the left side. Most surgeons use a 3 to 4 incision VATS technique for sleeve anastomosis but the surgery
can be performed by using only one incision. This is the first report of a left-sided sleeve lobectomy by uniportal approach.
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INTRODUCTION

Left lower lobectomy with sleeve bronchial resection is one of the
most complex resections that can be performed by video-assisted
thoracic surgery (VATS). There are few cases reported in the litera-
ture describing this thoracoscopic anastomosis in the left side.
Here, we present the technique for left lower lobectomy with a
sleeve resection by uniportal (single incision) VATS approach.

SURGICAL TECHNIQUE

A 71-year old female was admitted for surgery. Computed tomog-
raphy (CT) scan revealed a carcinoid tumour in the left lower lobe
(LLL) associated with bronchial occlusion of the main bronchus.
Bronchoscopy confirmed the carcinoid tumour nearly occluding
the left main bronchus. Following this VATS, resection was per-
formed. The patient was placed in a right lateral decubitus pos-
ition. A VATS approach using a single 5-cm incision was made in
the fifth intercostal space with no rib spreading (no soft tissue re-
tractor and no direct visualization). The camera was placed in the
posterior portion of the incision with instruments inserted parallel
to and below the camera. A left lower lobectomy was performed
leaving the bronchus as the last step of the procedure. The left
upper lobe bronchus was dissected and exposed. The mainstem
and the upper lobe bronchi were cut circumferentially with a
knife on a long handle and scissors, and the lobe was removed in
a protective bag (Fig. 1, Supplementary Video 1).

After careful retraction of the artery stump and pericardium
(with a endoscopic peanut), we initiated the end-to-end

anastomosis with a posterior 3–0 absorbable suture in the
cartilaginous-membranous junction (Fig. 2A) to help appose the
upper lobe bronchi and mainstem bronchi, and then proceeded
with interrupted sutures in the posterior wall of airway (the most
difficult part of anastomosis). Once the posterior wall of the anas-
tomosis was completed (from cranial to caudal), we placed a 3–0
interrupted absorbable suture at the angle of the anterior portion
of the bronchial cartilage. Both sutures were tied with the help of
a thoracoscopic knot-pusher (Scanlan International, Inc., St. Paul,
MN, USA). We continued with a simple continuous absorbable
suture for the membranous portion of the bronchial membrane
(running from caudal to cranial). The cartilaginous portion of the
anterior bronchial wall was sutured with 3–0 interrupted sutures
and a knot was formed between the last simple interrupted suture
and the membranous continuous suture (Fig. 1, Supplementary
Video 2).
The anastomosis was not buttressed. The remaining lung was

re-expanded and the anastomosis was checked for an air leak
under water. A single chest tube was placed through the incision
(Fig. 2B). The total surgical time was 250 min. The patient was dis-
charged home on postoperative day 6. Pathological examination
revealed a 2.5 cm carcinoid tumour with no lymph node involve-
ment (T1bN0M0). The follow-up bronchoscopy and CT scan con-
firmed no stenosis and no signs of recurrence.

DISCUSSION

Bronchoplastic resections with preservation of parenchyma
should be attempted whenever possible when treating centrally
located endobronchial carcinoid tumours rather than performing
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a pneumonectomy. With skills and experience obtained from per-
forming complex VATS procedures, these operations can be per-
formed by thoracoscopy [1]. Most surgeons use a 3 to 4 incision
VATS technique, but the surgery can be accomplished by only one
port [2].

There have been a few series of cases published in the litera-
ture of VATS total sleeve resection [3–5]. Most cases reported are
right upper lobe anastomoses which are easier to perform due
to the lateral distribution of the anastomosis. The left lower
sleeve lobectomy is technically somewhat more difficult because
of the presence of the pulmonary artery (which should be
retracted), the atrium and upper lobe vein [4]. The orientation to
perform the anastomosis is also difficult because the upper lobe
bronchus needs to be reimplanted on the main bronchus from
an anterior view, and the main bronchus is usually deeply
located.

The placement of the incision is crucial for a thoracoscopic
sleeve procedure [6], especially when performing on the left side.

Figure 1: Sequence of sleeve resection and anastomosis. (A) Exposure of left upper, lower and main bronchi. (B) Transection of left upper lobe bronchus.
(C) Transection of main bronchus. (D) Retraction of artery and apposition of main and upper lobe bronchi with a 3–0 interrupted suture. (E) Posterior wall of anasto-
mosis. (F) Interrupted 3–0 absorbable suture at the angle of anterior portion of the bronchial cartilage. (G) Continuous and interrupted sutures tied with the help of a
thoracoscopic knot-pusher. (H) Continuous suture for the membranous portion of the bronchial membrane. (I) Use of endoscopic knot-pusher to tie the continuous
suture with the last interrupted cranial suture to complete the anastomosis.

Supplementary Video 1: Sleeve resection.
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We made the incision through the fifth intercostal space in a more
lateral position than for conventional VATS (posterior axillary line).
By using this location, the anastomosis can be completed in a
manner similar to the traditional approach in anterior thoracot-
omy. The camera through the utility incision provides a direct stereo-
scopic view of the operative field and this incision provides a
broader space in which to handle the instruments with bimanual in-
strumentation.

The success in performing uniportal complex VATS lobectomies
is a result of skills and experience accumulated over time from
performing uniportal VATS surgery [7]. The advantage of using the
camera in coordination with the instruments through the same in-
cision is that we can obtain an angle of view similar to that
obtained in open surgery directed to the target tissue and we are
bringing in the instruments to accomplish the anastomosis from a
straight perspective. Instruments inserted parallel and underneath
the videothoracoscope also mimic inside the chest manoeuvers
performed during open sleeve surgery. Furthermore, we believe

that by avoiding the use of the trocar, the possibility of an inter-
costal nerve injury could be minimized in comparison with con-
ventional VATS.
The management of the instruments and sutures is more im-

portant in VATS than in an open thoracotomy. It is very important
to keep tension and tie the interrupted sutures once they are
placed. For left lower sleeve anastomosis, the posterior bronchial
wall is deep and difficult to access, making it the most challenging
part of the surgery. We used both continuous and interrupted
suture techniques for the membranous and cartilaginous portions
of the bronchus, respectively.

SUPPLEMENTARYMATERIAL

Supplementary material is available at ICVTS online.
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Figure 2: (A) Surgical image of uniportal instrumentation during sleeve anastomosis. (B) Postoperative result with the chest tube placed in the posterior part
of the incision.

Supplementary Video 2: Sleeve anastomosis.

B
R
IE
F

C
O
M
M
U
N
IC
A
TI
O
N

D. Gonzalez-Rivas et al. / Interactive CardioVascular and Thoracic Surgery 239

http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivt441/-/DC1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


