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Introduction

Single Incision Thoracoscopic Surgery (SITS) aims to provide effective surgical treatment for
thoracic disease within the thoracic cavity; it strives to minimize access-related morbidity while
maximizing the cosmetic advantage [1]. Since Rocco first reported uniportal Video-Assisted
Thoracic Surgery (VATS) pulmonary wedge resection in 2004 [2], Gonzalez-Rivas has shown the
feasibility of uniportal VATS lobectomy as a routine practice since 2010 [3]. Within the past 5
years, SITS has steadily extended its clinical applicability as a treatment for a wide range of thoracic
conditions [4-6]. The Asian single port VATS symposium has been held annually since 2013, and
the number of thoracic surgeons participating in SITS has been increasing [7]. As the number of
SITS cases grew, new developments in surgical approaches were also introduced to avoid intercostal
neuralgia. The examples of these novel techniques are subxiphoid approach [8,9] and transumbilical-
transdiaphragmatic approach [10]. Furthermore, non-intubated uniportal VATS was introduced to
reduce the adverse effects of double lumen endotracheal intubation and general anesthesia.

SITS is expected to have less postoperative pain and paresthesia, in addition to favorable
cosmetic wound compared with multi-port VATS [11-13]. To achieve these advantages, it is
essential to minimize access wound trauma and use distinctive wound closure method. Single port
surgeons are always challenged to make further progress in reducing wound trauma and improve
cosmetic outcome, because unless this end is achieved, patient satisfaction will inevitability decline.
This mini-review will be helpful to raise the advantages of SITS to a higher level.

How to minimize wound trauma in SITS?

Incision

A reduction in the length of surgical incision is closely correlated with wound trauma and
cosmesis. For SITS lobectomy, it usually requires a 4 to 6¢cm skin incision [14], but the current
surgical techniques and instruments allow for skin incision to 2.5cmin length [15]. Recently, SITS
segmentectomy with 2cm incision was reported [16]. However, in the case of malignancy, specimen
extraction through a small incision may be a problem. There should be further studies on a new
and safe extraction method without tumor cell spillage for cases that faces difficulty in specimen
extraction as a whole.

The location of skin incision can also affect the degree of wound pain. The preferred position is
between anterior-axillary line and mid-axillary line, which has a wider intercostal space compared
with the posterior axillary approach. Therefore, it makes a better use of the space and is helpful
in reducing intercostal trauma. A different concept for avoiding intercostal nerve and chest wall
muscle injuries has been reported as subxiphoid SITS. This subxiphoid approach has proven to be
less invasive than conventional VATS [8].

Pain control

There is still an ongoing debate concerning the appropriate pain control method for minimally
invasive surgeries. We believe that SITS must be treated as a cutting edge minimally invasive
surgery. Our strategy for pain management is an intraoperative pre-emptive bupivacaine wound
infiltration with postoperative regular oral pain killers with intermittent intravenous analgesia,
as needed [17] (Figure 1). Theoretically, pre-emptive bupivacaine wound infiltration reduces the
degree of sensitization produced in the nervous system by incision, retraction, and trocar insertion.
The nociceptive system perceives less pain compared with analgesia given postoperatively [18].
Another advantage is that it can be applied in specific areas, such as incision and chest tube insertion
site. Above all, we have to keep in mind as caregivers that “an ounce of prevention is worth a pound
of cure”.
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Figure 1: Regular oral pain killers with intermittent intravenous analgesia.

Figure 3: Chest tube tagging.

Wound protector

A wound protector is utilized to maintain a single wound window,
which is helpful in preventing optical lens contamination from
wound bleeding; also reducing the pain stimuli evoked by movement
of surgical instruments (Figure 2). Especially in SITS, air venting is
another important role for wound protector. For examples, smoke
generated by electrocautery can be easily evacuated through this
aperture and coming-up of the collapsed lung is prevented during
the procedure.

Thoracoscope

Selecting an appropriate thoracoscope may also reduce wound
trauma in SITS; this may be commonly overlooked. Usually, a 10mm
rigid videoscope has been used most widely in VATS because it offers
a wide range of clear vision. However, we prefer a 5mm videoscope
with long working length. Although the 5mm videoscope with a long
shaft may have a narrow view compared with the conventional 10mm
videoscope, it can minimize instrument conflict, especially within a
small port, and can also reduce the intercostal pain caused by the

hinge effect of a rigid videoscope. These may contribute to minimal
use of opioid drug and thoracic pain control in SITS. Furthermore, if
an implantable video camera system becomes commercially available
in the near future, it can eliminate blind spots and minimize-to some
degree-instrument conflict and intercostal hinge pain.

Chest drain

Chest tube is a major disturbance to patients undergoing SITS.
The most common cause of prolonged chest tube indwelling is
persistent air leak. Meticulous interlobar and hilar dissection, careful
intraoperative air leak test, and prevention of air leak from the lung
surface are all essential steps to accomplish a fast track recovery. We
routinely cover the hilar structure and fissural lung parenchyma
with fibrinogen, thrombin, and calcium gluconate solution after
SITS lobectomy. If possible, the usage of a small bore chest tube is
helpful to reduce wound trauma. In our experience, a 20Fr chest tube
is sufficient for when there is nearly no air leak through the water
submersion test; a 28Fr chest tube is rarely used. Son et al. [19]
suggested a novel chest tube fixation method to make more favorable
cosmetic wound and reduce skin injury. In brief, subcutaneous suture

Figure 2: Wound protector.

Figure 4: Skin bond.
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and ligation are performed with a 2-0 polyglactin in close proximity
to the chest tube, and a 2-0 nylon is then anchored through the knot.
And then, tube fixation is performed by the already prepared nylon
suture (Figure 3). When the chest tube is removed, the use of a skin
stapler once or twice is sufficient with mild gauze compression for
two days.

Wound closure

A great amount of time is spent in the closure process to get a
perfect, single wound. Our strategy is as follows: 1) Interrupted
sutures are performed with a 2-0 polyglactin on the muscle layer and
fascia layer; 2) a 4-0 barbed sutures are used on the subcuticular layer
to make a superficial knotless state; and 3) finally, skin bond is used
to prevent wound dehiscence. This durability may also attribute to
decrease wound pain as well as more cosmetic effect (Figure 4).

Conclusion

SITS is continuously evolving, with the development of various
techniques and instruments in efforts to minimize wound trauma.
Since a small change can have a huge impact, we should all individually
strive to contribute to the development of SITS, which would facilitate
patient satisfaction, further perpetuating SITS development.

Acknowledgement

We thank Soyoung Chung and Sung Lee for assistance with
editing this manuscript.

References

1. Rocco G. Single-Port Video-Assisted Thoracic Surgery (Uniportal) in the
Routine General Thoracic Surgical Practice. Operative Techniques in
Thoracic and Cardiovascular Surgery. 2009; 14: 326-335.

2. Rocco G, Martin-Ucar A, Passera E. Uniportal VATS wedge pulmonary
resections. Ann Thorac Surg. 2004; 77: 726-728.

3. Gonzalez-Rivas D, Paradela M, Fernandez R, Delgado M, Fieira E, Mendez
L, et al. Uniportal video-assisted thoracoscopic lobectomy: two years of
experience. Ann Thorac Surg. 2013; 95: 426-432.

4. Song IH, Yum S, Choi W, Cho S, Kim K, Jheon S, et al. Clinical application
of single incision thoracoscopic surgery: early experience of 264 cases. J
Cardiothorac Surg. 2014; 9: 44.

5. Rocco G, Martucci N, La Manna C, Jones DR, De Luca G, La Rocca A, et
al. Ten-year experience on 644 patients undergoing single-port (uniportal)
video-assisted thoracoscopic surgery. Ann Thorac Surg. 2013; 96: 434-438.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Xie D, Wang H, Fei K, Chen C, Zhao D, Zhou X et al. Single-port video-
assisted thoracic surgery in 1063 cases: a single-institution experience.
European Journal of Cardio-Thoracic Surgery. 2016; 49: i31-i36.

Ng CS. Uniportal VATS in Asia. J Thorac Dis. 2013; 5: S221-225.

Suda T, Hachimaru A, Tochii D, Maeda R, Tochii S, Takagi Y. Video-assisted
thoracoscopic thymectomy versus subxiphoid single-port thymectomy: initial
results dagger. Eur J Cardiothorac Surg. 2015.

Liu CC, Wang BY, Shih CS, Liu YH. Subxiphoid single-incision thoracoscopic
left upper lobectomy. The Journal of thoracic and cardiovascular surgery.
2014; 148: 3250-3251.

Zhu LH, Chen W, Chen L, Yang S, Lu ZT. Transumbilical thoracic
sympathectomy: a single-centre experience of 148 cases with up to 4 years
of follow-up. European Journal of Cardio-Thoracic Surgery. 2016; 49: i79-i83.

Yang HC, Cho S, Jheon S. Single-incision thoracoscopic surgery for primary
spontaneous pneumothorax using the SILS port compared with conventional
three-port surgery. Surg Endosc. 2013; 27: 139-145.

Tamura M, Shimizu Y, Hashizume Y. Pain following thoracoscopic surgery:
retrospective analysis between single-incision and three-port video-assisted
thoracoscopic surgery. J Cardiothorac Surg. 2013; 8: 153.

Jutley RS, Khalil MW, Rocco G. Uniportal vs standard three-port VATS
technique for spontaneous pneumothorax: comparison of post-operative pain
and residual paraesthesia. European Journal of Cardio-Thoracic Surgery.
2005; 28: 43-46.

Gonzalez-Rivas D, Fieira E, Delgado M, Mendez L, Fernandez R, de la Torre
M. Uniportal video-assisted thoracoscopic lobectomy. J Thorac Dis. 2013; 5:
S234-245.

Yang HC, Noh D. Single incision thoracoscopic lobectomy through a 2.5 cm
skin incision. J Thorac Dis. 2015; 7: E122-125.

Han KN, Kim HK, Lee HJ, Choi YH. Single-port video-assisted thoracoscopic
pulmonary segmentectomy: a report on 30 cases. European Journal of
Cardio-Thoracic Surgery. 2016; 49: i42-i47.

Yang HC, Lee Jy, Ahn S, Cho S, Kim K, Jheon S, et al. Pain control of
thoracoscopic major pulmonary resection: is pre-emptive local bupivacaine
injection able to replace the intravenous patient controlled analgesia? Journal
of thoracic disease. 2015; 7: 1960.

Woolf CJ. Evidence for a central component of post-injury pain hypersensitivity.
Nature. 1983.

Son BS, Park JM, Seok JP, Kim do H. Modified incision and closure
techniques for single-incision thoracoscopic lobectomy. Ann Thorac Surg.
2015; 99: 349-351.

Citation: Yang HC, Moon DH, Jeon JH, Kim MS and Lee JM. How to Minimize Wound
Trauma in Single Incision Thoracoscopic Surgery. SM J Pulm Med. 2016; 2(3): 1022.

Cpees 35


http://www.optechtcs.com/article/S1522-2942(09)00094-4/abstract
http://www.optechtcs.com/article/S1522-2942(09)00094-4/abstract
http://www.optechtcs.com/article/S1522-2942(09)00094-4/abstract
https://www.ncbi.nlm.nih.gov/pubmed/14759479
https://www.ncbi.nlm.nih.gov/pubmed/14759479
https://www.ncbi.nlm.nih.gov/pubmed/23219257
https://www.ncbi.nlm.nih.gov/pubmed/23219257
https://www.ncbi.nlm.nih.gov/pubmed/23219257
https://www.ncbi.nlm.nih.gov/pubmed/24607000
https://www.ncbi.nlm.nih.gov/pubmed/24607000
https://www.ncbi.nlm.nih.gov/pubmed/24607000
https://www.ncbi.nlm.nih.gov/pubmed/23790399
https://www.ncbi.nlm.nih.gov/pubmed/23790399
https://www.ncbi.nlm.nih.gov/pubmed/23790399
https://www.ncbi.nlm.nih.gov/pubmed/26764416
https://www.ncbi.nlm.nih.gov/pubmed/26764416
https://www.ncbi.nlm.nih.gov/pubmed/26764416
https://www.ncbi.nlm.nih.gov/pubmed/24040529
http://www.jtcvsonline.org/article/S0022-5223(14)01185-4/abstract
http://www.jtcvsonline.org/article/S0022-5223(14)01185-4/abstract
http://www.jtcvsonline.org/article/S0022-5223(14)01185-4/abstract
http://mdlinx.pdr.net/surgery/news-article.cfm/6412498/0/transumbilical-endoscopic-thoracic-sympathectomy-hyperhidrosis/next/21/?source=scroller
http://mdlinx.pdr.net/surgery/news-article.cfm/6412498/0/transumbilical-endoscopic-thoracic-sympathectomy-hyperhidrosis/next/21/?source=scroller
http://mdlinx.pdr.net/surgery/news-article.cfm/6412498/0/transumbilical-endoscopic-thoracic-sympathectomy-hyperhidrosis/next/21/?source=scroller
https://www.ncbi.nlm.nih.gov/pubmed/22692464
https://www.ncbi.nlm.nih.gov/pubmed/22692464
https://www.ncbi.nlm.nih.gov/pubmed/22692464
https://www.ncbi.nlm.nih.gov/pubmed/23759173
https://www.ncbi.nlm.nih.gov/pubmed/23759173
https://www.ncbi.nlm.nih.gov/pubmed/23759173
https://www.ncbi.nlm.nih.gov/pubmed/15927479
https://www.ncbi.nlm.nih.gov/pubmed/15927479
https://www.ncbi.nlm.nih.gov/pubmed/15927479
https://www.ncbi.nlm.nih.gov/pubmed/15927479
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3771611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3771611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3771611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4454860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4454860/
http://ejcts.oxfordjournals.org/content/49/suppl_1/i42.abstract
http://ejcts.oxfordjournals.org/content/49/suppl_1/i42.abstract
http://ejcts.oxfordjournals.org/content/49/suppl_1/i42.abstract
http://jtd.amegroups.com/article/view/5730/html
http://jtd.amegroups.com/article/view/5730/html
http://jtd.amegroups.com/article/view/5730/html
http://jtd.amegroups.com/article/view/5730/html
https://www.ncbi.nlm.nih.gov/pubmed/6656869
https://www.ncbi.nlm.nih.gov/pubmed/6656869

	Title
	Introduction
	How to minimize wound trauma in SITS?
	Incision  
	Pain control  
	Wound protector
	Thoracoscope
	Chest drain
	Wound closure

	Conclusion
	Acknowledgement
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

