Thoracoscopic sleeve resection—the better approach?
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In the past, thoracoscopic sleeve resection has been
reserved for the most adventurous and capable minimal
invasive thoracic surgeons. However, with improvements
in thoracoscopic competency, greater exchange of
knowledge and technical know-how, and advances in
equipment, increasing number of centers are able to
perform sleeve resections thoracoscopically. Jianxing He’s
team from China, a group known for their innovation
and thoracoscopic excellence, has recently published their
experience of bronchial sleeve resections (1). Among the 49
patients, 20 (41%) received the bronchial sleeve lobectomy
thoracoscopically, with one patient requiring half-carinal
reconstruction in combination with right upper sleeve
lobectomy. A 3-port VATS technique was used, with the
utility thoracotomy placed anteriorly, and the camera port
inferiorly. In just under half of their initial cases, a modified
interrupted suture anastomosis technique of closing the
membranous posterior wall of the bronchus with continuous
4-O polypropylene followed by alternating figure-of-eight
and mattress with 4-O single-strand absorbable suture for
the cartilaginous anterior wall was used. For the subsequent
remaining cases, a continuous suture technique was used
for both the posterior and anterior bronchial walls. Neither
covering nor buttressing techniques were needed for the
anastomoses, and no postoperative anastomotic leakage was
detected. With no perioperative mortality and excellent
immediate results, this study seem to further support the
relative safety and efficacy of thoracoscopic sleeve resection
in experienced thoracoscopic surgery centers. In addition,
the study has highlighted the evolution in thoracoscopic
bronchial anastomotic technique from the traditional
emphasis on the security of interrupted suturing (2), to the
increasing use of the more convenient continuous suturing
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techniques over recent years (1,3,4). Evidently, continuous
suturing techniques will result in less suture tangling
and may be quicker, while proponents of interrupted
suturing have emphasized the potential advantages of less
anastomotic site ischemia and security of their technique.
It seems impossible to have a meaningful comparison
of clinical outcomes between the different anastomotic
approaches for thoracoscopic sleeve lobectomy because of
the relatively low case numbers, patient heterogeneity and
the wide variations in technique within each anastomotic
approach, for example, suture size and type used, or stitch
spacing, just to mention a few. In thoracic surgery, perhaps
more so in thoracoscopic surgery, it is often the technique
which the surgeon has been trained and is most comfortable
with which produces the best results. The bronchial
anastomotic technique chosen should be the one most
familiar to the surgeon.

Doing less for more

Although there are no randomized trials comparing
outcomes following thoracoscopic sleeve resection
lobectomy with thoracoscopic pneumonectomy in patients
suitable for both procedures, it is well known that the
latter is associated with a higher perioperative mortality
rate and complications, including pleural space infection,
bronchopleural fistula, atrial fibrillation and respiratory
failure (5). Furthermore, less clinically apparent parameters
such as right ventricular strain and pressure are likely to be
higher following thoracoscopic pneumonectomy compared
with thoracoscopic sleeve resection lobectomy. Therefore,
despite the improving outcomes following thoracoscopic
pneumonectomy over the years (6,7), few would argue
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against sleeve resection lobectomy being the procedure of
choice for those patients with suitable anatomy, to achieve
better lung preservation, and lower morbidity and mortality.

There is currently no prospective study comparing
outcomes between thoracoscopic and open sleeve
lobectomy. However, we know that the thoracoscopic
approach to major lung resection has been associated with
attenuated inflammatory cytokine response (8), better
preserved postoperative immune function (9,10), attenuated
postoperative angiogenic environment (11), less impairment
of lung function (12), reduced postoperative pain and
less disturbed shoulder dysfunction (13) amongst other
advantages, when compared with their open counterparts.
Of greater importance is the positive effect of minimizing
surgical access trauma through thoracoscopic lung cancer
resection on patient survival. Several studies have shown
a small 5S-year survival advantage in those who underwent
thoracoscopic lobectomy for early stage lung cancer when
compared with open approach (14,15). Interestingly, a
similar survival advantage can be detected in other cancers,
such as colon cancer, when resections were performed
laparoscopically rather than by open laparotomy (15).
Another often forgotten advantage of a quicker postoperative
recovery from the thoracoscopic approach is earlier
commencement and higher tolerance to adjuvant therapy
for advance lung cancer patients (16). Future studies may
be needed to determine if similar advantages can be found
following minimally invasive thoracoscopic sleeve lobectomy
when compared with open approach.

The new horizon

Thoracoscopic sleeve lobectomy, and indeed the whole of
minimal invasive thoracic surgery, is undergoing a major
evolution (17), from hybrid mini thoracotomy procedures
with video-assistance (18), to the 2-port thoracoscopic
technique (19), and more recently the single port
approach (20). The challenges of thoracoscopic sleeve
lobectomy, particularly when the surgery is increasingly
being performed through smaller and fewer incisions,
are achieving good visualization, utilizing endoscopic
instruments for tissue dissection and manipulation, and
reducing the difficulty associated with thoracoscopic
bronchial anastomosis. Specialized thoracoscopic
instruments continue to undergo refinement by producing
angulated double hinged and narrower shafted instruments
which significantly improves ergonomics and minimize
fencing when placed through small surgical incision(s) (21).
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Another recent advancement is the development of variable
wide angled thoracoscopes that allow up to 120 degrees
of vision by either flexible scope tip or rotating prism
mechanism. These thoracoscopes improve the surgeon’s
visual field and flexibility, even when the scope movement
and position is limited within the confines of a small single
incision (22). The laborious task of intracorporeal knot tying
for bronchial anastomosis can now be significantly simplified
by using an endoscopic “knot tying” device, such as TK
Ti-KNOT® (LSI Solutions, Rochester, USA), that
conveniently tightens and then secures the suture using
a titanium crimp (23). Also, rapid development in
barbed suture technology may soon obviate the need for
intracorporeal knot tying. On the horizon will be endoscopic
robotic arm devices that open inside the thoracic cavity
capable of tissue recognition and precision automated
micro-suturing (24). Until that day, many of us flesh and
bone mortals will need to continue to strive for technical
excellence, and be acquainted with the latest and best
equipment for our endeavours.
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