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The title of this paper can be read in two ways. Many
readers will first think it is meant to say “these are the
reasons that one should not perform subxiphoid VATS”.
Another reading is that “these should not be the reasons for
one to perform subxiphoid VATS”. The authors’ intention
is decidedly in line with the latter.

There is no doubt that video-assisted thoracic surgery
(VATYS) is the greatest step forwards in general thoracic
surgery in the past quarter of a century (1,2). The
introduction of minimally invasive surgical approaches to
operations in the chest has not only reduced morbidity
for each individual patient, but allowed safe, effective
surgery to be offered to patients previously deemed unfit or
unwilling to undergo open thoracotomy. Since the gradual
establishment of VAT in the 1990s, thoracic surgeons have
endeavoured to look for the next big breakthrough. First,
robotic-assisted surgery gathered much interest, but rates of
adoption worldwide have been limited by issues of cost (3).
Subsequently, ‘next generation” VATS approaches have
been introduced—including needlescopic and 2-port VATS
techniques (2). Uniportal VATS in particular has created
much enthusiasm around the globe, with thoracic surgeons
in many countries now keen to learn this approach (4).
The ability to restrict surgical access trauma to just one
small incision via one single intercostal space appealed to
many—even if the clinical evidence supporting this as being
advantageous has so far not been consistent (5).

One of the newest attempts to produce a novel technical
innovation has been to perform single port VATS via a
subxiphoid approach. This was first described for thymic
resections (6), and has since been developed to permit
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anatomical and bilateral lung resections (7-9). Even though
this approach may seem technically challenging to perform,
its proponents claim many benefits. It allows great access
to the anterior mediastinum for thymectomy, and access
to both sides of the chest with only a single incision. Most
importantly, it is claimed that by avoiding the intercostal
space altogether, the subxiphoid approach completely
negates trauma and compression to the intercostal nerves:
often quoted as the major source of post-operative pain and
paresthesia after thoracotomy and VAT (9,10).

Is there evidence to support the claims?

The theoretical benefits of subxiphoid VATS sound very
attractive. Is this now the time to start jumping on the
bandwagon? The answer to that certainly requires a look at
the current evidence. As with Uniportal VAT, it is prudent
to look beyond the hype and bold claims regarding any
new surgical technique, and see whether boasts of clinical
advantage are supported by hard clinical data (5,11).

To this end, the authors undertook a simple search
of the PubMed database using the National Center for
Biotechnology Information website on October 7, 2018.
Searching for the word “subxiphoid” in the article title, 67
unique articles were identified that pertained to subxiphoid
VATS for pulmonary and mediastinal/thymic surgery (those
dealing with cardiovascular and pericardial indications were
excluded). These are listed in Supplementary files. These
papers included 42 papers on pulmonary surgery, and 25 on
mediastinal/thymic surgery.

On closer scrutiny, the vast majority of the papers on
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subxiphoid VAT for pulmonary surgery were simple case
reports, commentaries, reviews, how-to-do-it technique
articles, and animal studies. Such papers provide little or
no original clinical data on the outcomes of the technique.
There were only 8 papers reporting case series that gave
clinical data on the use of this approach, and only 2 papers
that compared this to conventional VATS. The latter
2 comparative studies suggested that subxiphoid VATS
gave lower post-operative pain scores (10,12)—but such
scores are not necessarily reliable given the small cohorts,
subjectivity of pain reporting, and lack of standardized pain
control protocols used in these studies (5,11). No other
differences favouring the subxiphoid approach were found.
Moreover, 22 (52%) of the 42 papers were produced by
merely 3 centers alone. This reflects the likelihood that
subxiphoid VATS is currently being practiced only by a
handful of specialists, high-volume centers.

Regarding the 25 papers on subxiphoid VATS
thymectomy, there were 6 papers reporting case series
that gave clinical data on the use of this approach, and 3
papers that compared this to conventional VATS or open
sternotomy. The latter 3 comparative papers reported
results that favoured the subxiphoid approach (13-15), but
all were small retrospective studies in which peri-operative
management was not well standardized and bias has not
been excluded. Of the 25 papers, 15 (60%) were produced
by 3 centers alone.

What the above simple analysis shows is that there
is currently very little hard clinical data illustrating the
use of the subxiphoid VATS approach. Two issues arise
from this. First, the reasonable number of case series
published apparently suggests that the technique can be
feasibly performed. However, with so many subxiphoid
papers coming from only a few centers, it is open to
question whether there was overlap of the patient numbers
reported between the papers, and whether the fairly good
results reported were only achievable by those few high-
volume centers that particularly focused on developing
this technique. Indeed, other VATS experts have already
questioned the reproducibility of such results by the
‘average’ thoracic surgeon (16,17). Second, with only a few
very limited comparative studies available, there is actually
insufficient volume of evidence to convincingly support
superiority (or even non-inferiority) of the subxiphoid
approach over other approaches.

It is appropriate at this time to mention the work of Dr.
Jodo Carlos Das-Neves-Pereira’s team. Using a bespoke
peri-operative regime that includes a novel topical analgesic
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solution, dietary control, massage, aromatherapy, and other
simple techniques, this team was able to achieve oral feeding
and full ambulation within the first hour in over 90% of
patients (18). Remarkably, these results were attained in
patients who received lobectomy exclusively via an open
incision and with full general anesthesia. Such recovery is
at least as good as anything reported after any minimally
invasive approach. This would cast doubt on whether it is
reasonable to attribute any ‘advantages’ solely to the use of
subxiphoid VAT'S—or any other approach for that matter.

The news is not all bad for proponents of subxiphoid
VATS. There is similarly little evidence to support the
criticisms of opponents of the technique (16). Their
concerns about safety and of inadequacy of resection
(including lymph node dissection) have thus far not been
confirmed. It is also too early to tell if this is a result of most
of the data coming from leading specialist centers only,
too little overall data accumulated thus far, or bias against
submitting/publishing negative results.

It is customary in such situations to suggest that “future
randomized studies are needed”. However, what would this
really achieve? In the history of VATS itself, only a few such
randomized trials have ever been completed (19,20), and
their impact has been limited due to misjudged inferences
being drawn or their confirming only what surgeons already
knew. That has not stopped VATS becoming established in
clinical practice today. It has been argued that randomized
trials to compare minimally invasive thoracic surgical
approaches are not feasible, expensive, and have little to
no impact on actual clinical practices (21). Clearly, more
clinical evidence on subxiphoid VATS is required to define
its place in thoracic surgery—although randomized trials
may not be the panacea many think they are.

Are we forgetting to care about the evidence?

However, it is perhaps of even greater importance to
appreciate another more worrying trend. That is that
clinical evidence itself seems to be increasingly ignored
by many thoracic surgeons today. The fever-pitch fervour
for Uniportal and now perhaps subxiphoid VATS appears
to continue in spite of the lack of good clinical evidence
supporting claims of advantage (5,11).

Conventional VATS lobectomy was first described in
the early 1990s, and yet it was not until the last 10 years
or so that it became established as the preferred approach
for early stage lung cancer management (2,5). Along the
way, the pioneers of VATS overcame widespread initial
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scepticism by producing ever better quality of clinical
evidence to validate their approach (5). Regrettably, it
appears that this lesson is becoming forgotten. Many are
rushing to embrace the ‘next generation’ VATS approaches
today without responding to constructive criticism with
good clinical research. Worryingly, proponents of the latest
techniques have a tendency to portray potential advantages
as actual advantages (22). Many unsuspecting followers then
mistakenly believe them to be proven advantages despite the
lack of good comparative studies to show this. In this way,
‘fake news’ is born about how ‘good’ a new technique is.

The dangers of falling for such news that is ‘too good
to be true’ have been witnessed in cardiothoracic surgery
before. In the 1990s, reduction left ventriculoplasty (the
‘Batista operation’) received international attention as an
exciting new ‘cure’ for end-stage dilated cardiomyopathy (23).
Many around the world (including this author as a young
surgeon) were caught up by the hype and rushed to learn
about this fantastic new technique that promised to offer
so much to patients (24), until later studies confirmed that
the procedure was associated with high early and late failure
rates (25). In more recent times, reports of using a patients'
own stem cells to grow trachea transplants on biological
and synthetic scaffolds received global attention (26).
This ‘breakthrough’ was feted and widely hailed when
reported at surgical meetings around the world. The hype
reached a crescendo amongst ‘fans’ of the approach, before
the scandalous—and sadly terrible—truth was finally
revealed (27). The authors by no means suggest that
subxiphoid VATS would lead to such unpleasant outcomes!
However, the message is that surgeons can easily get caught
up by the latest ‘fashionable’ techniques, and sometimes
become too mesmerized to evaluate them objectively.

Part of the reason that surgeons fall for the alluring
siren call of a new surgical technique is that its advocates
are often very prolific in their speech-giving and article-
writing (28). The exposure that a new technique receives
at international meetings and in the pages of journals often
misleads surgeons into thinking that ‘everyone else is doing
it’ and hence ‘so should I. In reality, as shown above, many
if not most of the reports come from just a few specialist
centers. The average surgeon may not appreciate that a
technique is ‘safe and feasible’ only in the expert hands at
such centers, and may mistake potential benefits for proven
ones as said above. If the average surgeon then proceeds to
try such a technique because of an “if they can do it, why
can’t I” attitude, it is the patient who may be put at risk.
This is when hype can lead to harm.
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The authors wish to emphasize that the intent of this
article is not to discourage all surgeons from exploring
new surgical techniques—including subxiphoid VATS.
On the contrary, the need for more clinical evidence
requires that pioneers must first boldly innovate with their
operations (28). The authors suggest that perhaps 5% of
the surgical community are true pioneers, with innovative
ideas and the proven operative and research skills needed to
explore new ways to advance patient care. We believe such
pioneers with good track records should be applauded for
their pathfinding efforts and amply supported with research
funding. But we also appreciate another 5% of the surgical
community who are inevitably conservative sceptics, whose
voices of caution should be duly respected and not casually
dismissed by the pioneers. Our concern is rather with the
remaining 90% of surgeons. This majority of surgeons need
to remember that the surgeon’s first obligation is to offer
the safest, evidence-proven practices for their patients at all
times. Recognizing whether you yourself are a true pioneer
or a lemming-like follower of fashions is a keen test of
insight versus ego, but nonetheless a vital step whenever a
surgeon contemplates pursuing any new surgical technique.

Surgery as a drug

Perhaps the problem with new operative techniques exposes
an inherent flaw in how surgery is governed.

In medicine, when a new pharmaceutical drug is
developed, it must first undergo three phases of clinical
trials to determine: the safety and dose-ranging; the
biological activity versus side-effects profile; and the clinical
effectiveness compared to current ‘gold standard’ therapy,
respectively (29). At every step, the trials are governed by
Institutional Review Boards (IRB) to ensure safety and
ethical practice at the centers where they are conducted.
Following trials, governmental regulatory bodies scrutinize
all aspects of the evidence before allowing the drug to be
made available for public consumption. A classic example
is the cancer immunotherapy drug pembrolizumab (30).
This was invented in 2006. Phase I trials were conducted
in 2011. Results were first published in the New England
Fournal of Medicine in 2013 (28). It was only after that
that the US Food and Drug Administration (FDA)
provisionally approved pembrolizumab under the FDA
Fast Track Development Program. In 2015, the FDA
approved pembrolizumab for treating metastatic lung
cancer patients in whom other chemotherapeutic agents
have failed (30). Finally, in 2017, it was approved for use

jovs.amegroups.com 7 Vis Surg 2018;4:214



Page 4 of 5

in any unresectable tumor with DNA mismatch repair
deficiencies or a microsatellite instability-high state, with no
limitation on the site of the cancer or the kind of tissue in
which it originated. This entire process took over 10 years
to progress from bench to bedside, reflecting the care with
which a new therapy was handled to ensure patient safety
and well-being.

In contrast, any new surgical approach receives no such
rigorous oversight. The first operations using the approach
and any prospective study may undergo IRB assessment,
but generally any new idea can be tried by a surgeon almost
immediately. There is today little to stop a surgeon watching
a video of a subxiphoid VATS operation on the Internet,
and then deciding to try it out the next day. If a surgeon
decides to learn a new technique, there is often no certified
course to teach it, no defined benchmarks to demonstrate
he/she has attained a ‘required level of competence’, no
process of accreditation to show that the institute’s program
has reached recognized safety standards, and very little
government regulatory oversight in most countries. In other
words, there is relatively little to protect the patient from
a surgeon’s personal belief that a new-fangled technique is
‘safe’ and ‘has advantages’. In the UK, the British National
Formulary (BNF) operates a central body to which all
adverse reactions from pharmaceutical drugs in the country
must be reported. There is no equivalent national agency
to which adverse events from surgery need to be similarly
reported.

As surgeons, we must ask ourselves why each new
surgical technique in this day and age is not subject to the
same scrutiny as each new drug. The potential for harm
with a major thoracic procedure is certainly no less than
with a pharmaceutical agent, and yet the difference in terms
of governance can be very great. What harm could be
caused—and what harm may be avoided—if the subxiphoid
(or any other) approach was required to undergo thorough
trials before being made generally available to the public?

Conclusions

In conclusion, the authors reiterate that it is not our intent
to dissuade readers from practicing the subxiphoid VATS
approach. Indeed, it is important for pioneer surgeons
to constantly seek ways to improve their practice, and
each new idea has the potential to bring great rewards for
patients. Both authors themselves are also exploring the
subxiphoid approach.

The key message is rather that if any surgeons do
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decide to explore subxiphoid VATS, they must be under
no illusions about what that decision is based on. It is
not a decision based on the subxiphoid approach being
irrefutably ‘safe and feasible’, because most case series
data come from only a handful of very specialized centers.
It is not a decision based on the so-called ‘advantages’ of
the approach, because any such ‘advantages’ are—at the
time of this writing—only theoretical ones, and have not
yet been validated by a body of robust clinical evidence.
Whether such potential advantages may outweigh the
potential disadvantages remains to be determined by future
studies. Until then, surgeons should be careful not to tell
patients that a subxiphoid strategy is being used because it is
necessarily ‘better’ surgery.

If a surgeon proceeds with subxiphoid VAT in the spirit
of a pioneer, it is still prudent to view it as a new technique
that requires more clinical data to define its proper place
in thoracic practice. With this exploratory mindset, it is
advisable to consider framing one’s early experience as a
clinical trial with IRB oversight. This would provide some
degree of regulatory protection for surgeon and patient,
reduce the chance of the surgeon ‘over promising, under
delivering’, and increase the likelihood that the experience
may get properly collected and shared with the thoracic
surgical community. That experience may (or may not)
one day provide the reasons for why one should perform
subxiphoid VATS.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Journal of Visualized Surgery. The
article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/jovs.2018.10.05). ADLS serves as an editor-
in-chief of Journal of Visualized Surgery. The other author
has no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

jovs.amegroups.com 7 Vis Surg 2018;4:214


http://dx.doi.org/10.21037/jovs.2018.10.05
http://dx.doi.org/10.21037/jovs.2018.10.05

Journal of Visualized Surgery, 2018

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Sihoe AD, Yim AP. Video-Assisted Pulmonary Resections.
In: Patterson GA, Cooper JD, Deslauriers J, et al. (eds).
Pearson’s Thoracic & Esophageal Surgery (3rd Edition).
Philadelphia, USA: Elsevier, 2008:970-88.

2. Sihoe ADL. The evolution of minimally invasive thoracic
surgery: implications for the practice of uniportal
thoracoscopic surgery. ] Thorac Dis 2014;6:S604-17.

3. Novellis P, Alloisio M, Vanni E, et al. Robotic lung
cancer surgery: review of experience and costs. ] Vis Surg
2017;3:39.

4. Sihoe ADL, Gonzalez-Rivas D, Yang TY, et al. High-
volume intensive training course: a new paradigm for
video-assisted thoracoscopic surgery education. Interact
Cardiovasc Thorac Surg 2018;27:365-71.

5. Sihoe AD. Reasons not to perform uniportal VATS
lobectomy. ] Thorac Dis 2016;8:S333-43.

6. Suda T, Sugimura H, Tochii D, et al. Single-port
Thymectomy through an Infrasternal Approach. Ann
Thorac Surg 2012;93:334-6.

7. Liu CC, Wang BY, Shih CS, et al. Subxiphoid single-
incision thoracoscopic left upper lobectomy. ] Thorac
Cardiovasc Surg 2014;148:3250-1.

8. Chiu CH, Chao YK, Liu YH. Subxiphoid approach for
video-assisted thoracoscopic surgery: an update. ] Thorac
Dis 2018;10:51662-5.

9. Hernandez-Arenas LA, Lin L, Yang Y, et al. Initial
experience in uniportal subxiphoid video-assisted
thoracoscopic surgery for major lung resections. Eur ]
Cardiothorac Surg 2016;50:1060-6.

10. Wang BY, Chang YC, Chang YC, et al. Thoracoscopic
surgery via a single-incision subxiphoid approach is
associated with less postoperative pain than single-
incision transthoracic or three-incision transthoracic
approaches for spontaneous pneumothorax. ] Thorac Dis
2016;8:5272-8.

11. Sihoe ADL. Uniportal Lung Cancer Surgery: the State

© Journal of Visualized Surgery. All rights reserved.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 5 of 5

of the Evidence. Ann Thorac Surg 2018. [Epub ahead of
print].

Li L, Tian H, Yue W, et al. Subxiphoid vs intercostal
single-incision video-assisted thoracoscopic surgery for
spontaneous pneumothorax: A randomised controlled trial.
IntJ Surg 2016;30:99-103.

Suda T, Hachimaru A, Tochii D, et al. Video-assisted
thoracoscopic thymectomy versus subxiphoid single-

port thymectomy: initial results. Eur ] Cardiothorac Surg
2016;49 Suppl 1:154-8.

Lu Q, Zhao J, Wang ], et al. Subxiphoid and subcostal
arch "Three ports" thoracoscopic extended thymectomy
for myasthenia gravis. ] Thorac Dis 2018;10:1711-20.
Shiomi K, Kitamura E, Ono M, et al. Feasible and
promising modified trans-subxiphoid thoracoscopic
extended thymectomy for patients with myasthenia gravis.
J Thorac Dis 2018;10:1747-52.

Terzi A, Viti A. Subxiphoid video-assisted major

lung resections: the skeptic’s speech. J Thorac Dis
2016;8:E1741-2.

Licht PB. Subxiphoid uniportal lobectomy. Eur J
Cardiothorac Surg 2016;50:1067.

Das-Neves-Pereira JC, Bagan P, Coimbra-Israel AP, et al.
Fast-track rehabilitation for lung cancer lobectomy: a five-
year experience. Eur J Cardiothorac Surg 2009;36:383-91;
discussion 391-2.

Kirby TJ, Mack MJ, Landreneau RJ, et al. Lobectomy
video-assisted thoracic surgery versus muscle-sparing
thoracotomy: a randomized trial. ] Thorac Cardiovasc
Surg 1995;109:997-1001; discussion 1001-2.

Bendixen M, Jargensen OD, Kronborg C, et al.
Postoperative pain and quality of life after lobectomy

via video-assisted thoracoscopic surgery or anterolateral
thoracotomy for early stage lung cancer: a randomised
controlled trial. Lancet Oncol 2016;17:836-44.

Korst RJ, Lee BE. Robotic Assisted Thoracic Surgery
Lobectomy versus Video Assisted Thoracic Surgery
Lobectomy: Is a Randomized Trial Really Necessary?
Semin Thorac Cardiovasc Surg 2016;28:193-4.

Guido Guerrero W, Hernandez Arenas LA, Jiang G, et
al. Subxiphoid mediastinal lymphadenectomy. ] Vis Surg
2016;2:105.

Franco-Cereceda A, McCarthy PM, Blackstone EH, et al.
Partial left ventriculectomy for dilated cardiomyopathy: is
this an alternative to transplantation? ] Thorac Cardiovasc
Surg 2001;121: 879-93.

Sihoe AD, Wan IY, Izzat MB, et al. Early experience

with partial left ventriculectomy for end-stage dilated

jovs.amegroups.com 7 Vis Surg 2018;4:214



Page 6 of 5

25.

26.

27.

cardiomyopathy. Hong Kong Med J Suppl 1998;4:67.
Tennessen T, Knudsen CW. Surgical left ventricular

remodeling in heart failure. Eur ] Heart Fail 2005;7:704-9.

Macchiarini P, Jungebluth P, Go T| et al. Clinical
transplantation of a tissue-engineered airway. Lancet
2008;372:2023-30

Cyranoski, D. Artificial-windpipe surgeon committed
misconduct. Nature 2015;521:406-7.

doi: 10.21037/j0vs.2018.10.05
Cite this article as: Sihoe AD, Dunning J. Reasons not to

perform subxiphoid video-assisted thoracic surgery. ] Vis Surg
2018;4:214.

© Journal of Visualized Surgery. All rights reserved.

28.

29.

30.

jovs.amegroups.com

Journal of Visualized Surgery, 2018

Dunning J. Pioneers, sceptics and those who seek the
truth. ] Thorac Dis 2016;8:E1017-8.

DeMets D, Friedman L, Furberg C. Fundamentals of
Clinical Trials (4th ed). New York, USA: Springer, 2010.
Hamid O, Robert C, Daud A, et al. Safety and tumor
responses with lambrolizumab (anti-PD-1) in melanoma.
N Engl ] Med 2013;369:134-44.

7 Vis Surg 2018;4:214



Supplementary

A crude literature search for articles related to “subxiphoid VATS”

10.

11.

12.

13.

14.

15.

16.

17.

Date of search: 7 Oct 2018

Search database: Medline (accessed via Ovid SP search engine)

Search terms: “subxiphoid” in Title

Selection: inclusion—all articles relevant to pulmonary, mediastinal surgery; exclusion—articles related to cardiac,
pericardial, chest wall, non-thoracic surgery

J Thorac Dis. 2018 Jul;10(7):4464-4471. doi: 10.21037/jtd.2018.06.139. Subxiphoid pneumonectomy: the new frontier? Ali
JM[1][2], Kaul P[1], Jiang L[2], Yang C[2], Chen J[2], Zhang Y[2], Zhang Z[2], Aresu G[1][2].

Interact Cardiovasc Thorac Surg. 2018 Aug 17. doi: 10.1093/icvts/ivy239. [Epub ahead of print]. Subxiphoid uniportal video-
assisted thoracoscopic lung volume reduction surgery. Nashaat A[1][2], Aresu G[1], Peryt A[1], Coonar AS[1].

J Thorac Dis. 2018 Jun;10(6):E473-E475. doi: 10.21037/jtd.2018.06.10. Subxiphoid approach with sternum retractor for
mediastinal tumor cephalad to brachiocephalic vein. Shi Y[1], Sun F[1], Jin Y[1], Jiang W[1], Zhan C[1], Ding J[1], Wang Q[1].

J Thorac Dis. 2018 Jun;10(Suppl 14):51662-51665. doi: 10.21037/jtd.2018.04.01. Subxiphoid approach for video-assisted
thoracoscopic surgery: an update. Chiu CH[1], Chao YK[1], Liu YH[1].

Ann Thorac Surg. 2018 Jul 17. doi: 10.1016/j.athoracsur.2018.06.012. pii: S0003-4975(18)30990-1. [Epub ahead of print].
Uniportal Subxiphoid Video-Assisted Thoracoscopic Anatomical Segmentectomy: Technique and Results. Ali J[1], Haiyang
F[2], Aresu G[1], Chenlu Y[3], Gening J[3], Gonzalez-Rivas D[4], Lei J[5].

Surg Today. 2018 Jun 22. doi: 10.1007/500595-018-1686-z. [Epub ahead of print]. Thymothymectomy with pulmonary partial
resection using the subxiphoid approach: how to do it? Okuda K[1], Haneda H[2], Yokota K[2], Tatematsu T[2], Sakane T[2],
Oda R[2], Watanabe T[2], Nakanishi R[2].

Ann Thorac Surg. 2018 May 24. doi: 10.1016/j.athoracsur.2018.04.061. pii: S0003-4975(18)30706-9. [Epub ahead of print].
Nonintubated Subxiphoid Bilateral Redo Lung Volume Reduction Surgery. Elkhouly A[1], Pompeo E[2].

J Thorac Dis. 2018 Mar;10(3):1747-1752. doi: 10.21037/jtd.2018.01.168. Feasible and promising modified trans-subxiphoid
thoracoscopic extended thymectomy for patients with myasthenia gravis. Shiomi K[1], Kitamura E[2], Ono M[1], Kondo Y[1],
Naito M[1], Mikubo M[1], Matsui Y[1], Nishiyama K[2], Suda T3], Satoh Y[1].

J Thorac Dis. 2018 Mar;10(3):1711-1720. doi: 10.21037/jtd.2018.02.11. Subxiphoid and subcostal arch "Three ports"
thoracoscopic extended thymectomy For myasthenia gravis. Lu Q[1], Zhao J[1], Wang J[1], Chen Z[1], Han Y[1], Huang L[1],
Li X[1], Zhou Y[1].

Rev Port Cir Cardiotorac Vasc. 2017 Jul-Dec;24(3-4):141. Uniportal VATS Lobectomy: Subxiphoid Approach. Carvalheiro
C[1], Gallego-Poveda J[1], Gonzalez-Rivas D[2], Cruz J[1].

J Vis Surg. 2017 Dec 13;3:186. doi: 10.21037/jovs.2017.11.11. Subxiphoid uniportal video-assisted bilateral surgery: right upper
lobectomy and left upper wedge resection S3. Giraldo Ospina CF[1], Mongil Poce R[1], Arrabal Sianchez R[1], Medina Sinchez
R[1], Sinchez Martin N[1], Gonzalez Rivas D[2][3].

Interact Cardiovasc Thorac Surg. 2018 Jun 1;26(6):1049-1050. doi: 10.1093/icvts/ivk436. Robotic right middle lobectomy with
a subxiphoid utility port. Jayakumar S[1], Nardini M[1], Papoulidis P[1], Dunning J[1].

Ann Thorac Cardiovasc Surg. 2018 Apr 20;24(2):65-72. doi: 10.5761/atcs.0a.17-00128. Thoracoscopic Thymectomy Using a
Subxiphoid Approach for Anterior Mediastinal Tumors. Numanami H[1], Yano M[1], Yamaji M[1], Taguchi R[1], Furuta C[1],
Nakanishi R[2], Haniuda M[1].

J Vis Surg. 2017 Nov 17;3:171. doi: 10.21037/jovs.2017.09.13. Subxiphoid uniportal VATS thymectomy. Zielinski M[1], Rybak
M][1], Solarczyk-Bombik K[1], Wilkojc M[1], Czajkowski W[1], Kosinski S[2], Fryzlewicz E[2], Nabialek T1[2], Szolkowska
M[3], Pankowski J[4].

J Vis Surg. 2017 Nov 17;3:169. doi: 10.21037/jovs.2017.10.16. Uniportal subxiphoid video-assisted thoracoscopic approach for
thymectomy: a Case series. Weaver H[1], Ali JM[1], Jiang L[2], Yang C[2], Wu L[2], Jiang G[2], Aresu G[1].

J Vis Surg. 2017 Oct 27;3:147. doi: 10.21037/jovs.2017.10.03. Subxiphoid single incision thoracoscopic surgery approach for
thymectomy: a case report. Karunanantham J[1], Fok M[1], Ali JM[1], Peryt A[1], Coonar A[1], Aresu G[1].

J Vis Surg. 2017 Oct 27;3:146. doi: 10.21037/jovs.2017.10.02. Subxiphoid approach for spontaneous bilateral pneumothorax: a



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.
38.

case report. Fok M[1], Karunanantham J[1], Ali JM[1], Concina S[2], Jayakumar S[2], Peryt A[1], Coonar A[1], Aresu G[1].

J Vis Surg. 2017 Aug 21;3:101. doi: 10.21037/jovs.2017.06.06. Subxiphoid approach for a combined right upper lobectomy and
thymectomy through a single incision. Argueta AJO[1][2], Caiias SRR[1][2], Abu Akar F[2][3][4], Gonzalez-Rivas D[2][5][6].
Postgrad Med. 2018 Jan;130(1):142-145. doi: 10.1080/00325481.2018.1398048. Subxiphoid uniportal video-assisted
thoracoscopic surgery for synchronous bilateral lung resection. Yang X[1], Wang L[1][2].

J Vis Surg. 2017 Jul 26;3:93. doi: 10.21037/jovs.2017.06.02. Subxiphoid complex uniportal video-assisted major pulmonary
resections. Gonzalez-Rivas D[1][2], Lirio F[3], Sesma J[3], Abu Akar F[2].

J Vis Surg. 2017 Jul 26;3:92. doi: 10.21037/jovs.2017.06.08. Unusual case of subxiphoid uniportal VAT right upper lobectomy
in a patient with interrupted inferior vena cava with azygous continuation. Abu Akar FE[1][2][3], Yang C[1], Zhou Y[1], Lin
L[1], Gonzalez-Rivas D[1], Jiang L[1].

J Vis Surg. 2017 May 26;3:75. doi: 10.21037/jovs.2017.05.07. Subxiphoid thymectomy: single-port, dual-port, and robot-
assisted. Suda TT1].

J Vis Surg. 2017 Mar 8;3:24. doi: 10.21037/jovs.2016.12.05. Subxiphoid uniportal lobectomy. EISaegh MMM][1], Ismail NA[2],
Mydin MI[1], Nardini M[1], Dunning J[1].

J Vis Surg. 2017 Jan 5;3:2. doi: 10.21037/jovs.2016.12.02. The Zakopane Pulmonary Hospital experience on subxiphoid
thymectomy. Zielinski M[1], Rybak M[1], Solarczyk-Bombik K[1], Wilkojec M[1], Czajkowski W[1], Kosinski S[2], Fryzlewicz
E[2], Nabialek T[2], Szolkowska M[3], Pankowski J[4].

J Vis Surg. 2016 Dec 2;2:172. doi: 10.21037/jovs.2016.11.07. The Shanghai Pulmonary Hospital uniportal subxiphoid approach
for lung segmentectomies. Aresu G[1][2][3], Weaver H[1], Wu L[2], Lin L[2], Jiang G[2], Jiang L[2].

J Vis Surg. 2016 Nov 30;2:170. doi: 10.21037/jovs.2016.11.02. Uniportal subxiphoid video-assisted thoracoscopic bilateral
segmentectomy for synchronous bilateral lung adenocarcinomas. Aresu G[1][2][3], Weaver H[3], Wu L[2], Lin L[2], Sponga
S[1], Jiang GI2], Jiang L[2].

J Vis Surg. 2016 Sep 9;2:157. doi: 10.21037/jovs.2016.09.02. Video-assisted thoracoscopic extended thymectomy using the
subxiphoid approach. Chen H[1], Xu G[1], Zheng W([1], Chen C[1].

Thorac Surg Clin. 2017 Nov;27(4):381-386. doi: 10.1016/j.thorsurg.2017.06.006. Subxiphoid Uniportal Video-Assisted
Thoracoscopic Surgery Procedure. Suda TT1].

J Thorac Dis. 2017 Jun;9(6):E565-E569. doi: 10.21037/jtd.2017.05.82. Robotic trans-subxiphoid extended thymectomy in a
patient with thymoma-associated pemphigus. Zheng Y[1], Cai YZ[2], Zhang HL[1], Wang ZH[1], Wang Y[1].

J Thorac Dis. 2017 Apr;9(4):E387-E389. doi: 10.21037/jtd.2017.03.161. Subxiphoid video-assisted major lung resections: the
Believers' speech. Aresu G[1][2], Jiang L[2], Bertolaccini L[3].

Interact Cardiovasc Thorac Surg. 2017 Nov 1;25(5):834-835. doi: 10.1093/icvts/ivx134. Subxiphoid approach for extracting a
giant solitary fibrous tumour of the pleura. Hatooka S[1], Shigematsu Y[1], Nakanishi M[2], Yamaki K[2].

Postgrad Med. 2017 Jun;129(5):513-516. doi: 10.1080/00325481.2017.1324229. Combination of subxiphoid and intercostal
uniportal video-assisted thoracoscopic surgery for bilateral lung lesions: report of two cases and review of the literature. Wang
L[1][2], Ge L[3], Yang X[2].

J Thorac Dis. 2016 Dec;8(12):E1741-E1742. doi: 10.21037/jtd.2016.12.07. Subxiphoid video-assisted major lung resections: the
skeptic's speech. Terzi A[1], Vit A[1].

J Thorac Dis. 2016 Dec;8(12):E1602-E1604. doi: 10.21037/jtd.2016.12.48. Non-intubated subxiphoid uniportal video-assisted
thoracoscopic thymectomy using glasses-free 3D vision. Jiang L[1], Liu J[1], Shao W[1], Li J[1], He J[1].

World J Surg. 2017 Mar;41(3):763-770. doi: 10.1007/s00268-016-3783-8. The Subxiphoid Approach Leads to Less Invasive
Thoracoscopic Thymectomy Than the Lateral Approach. Yano M[1], Moriyama S[2], Haneda H[2], Okuda K[2], Kawano O[2],
Oda R[2], Suzuki A[2], Nakanishi R[2], Numanami H[3], Haniuda M[3].

J Thorac Dis. 2016 Sep;8(9):E970-E973. doi: 10.21037/jtd.2016.09.05. A case of anterior mediastinitis and bilateral multiple
lung abscesses occurring after trans-subxiphoid video-assisted thoracoscopic extended thymectomy for thymoma with
myasthenia gravis. Zhang H[1], Geng Y[1], Zheng Y[1], Wang Y[1].

Eur J Cardiothorac Surg. 2016 Dec;50(6):1067. doi: 10.1093/ejcts/ezw221. Subxiphoid uniportal lobectomy. Licht PB[1].

J Vis Surg. 2016 Aug 4;2:135. doi: 10.21037/jovs.2016.07.09. The Shanghai Pulmonary Hospital subxiphoid approach for
lobectomies. Aresu G[1](2][3], Wu L[2], Lin L[2], Jiang G[2], Jiang L[2].



39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

J Vis Surg. 2016 Jul 22;2:123. doi: 10.21037/jovs.2016.07.03. Uniportal subxiphoid video-assisted thoracoscopic thymectomy.
Suda TT1].

J Vis Surg. 2016 Jul 22;2:118. doi: 10.21037/jovs.2016.07.02. Robotic subxiphoid thymectomy. Suda T[1].

J Vis Surg. 2016 Jul 18;2:117. doi: 10.21037/jovs.2016.06.10. Learning curve and subxiphoid lung resections most common
technical issues. Hernandez-Arenas LA[1], Guido W(2], Jiang L[1].

Eur J Cardiothorac Surg. 2016 Dec;50(6):1060-1066. doi: 10.1093/ejcts/ezw189. Initial experience in uniportal subxiphoid
video-assisted thoracoscopic surgery for major lung resections. Hernandez-Arenas LA[1], Lin L[1], Yang Y[1], Liu M[1], Guido
WI[1], Gonzalez-Rivas D[1][2], Jiang G[1], Jiang L[3].

J Vis Surg. 2016 Jul 1;2:112. doi: 10.21037/jovs.2016.06.08. Subxiphoid single-port video-assisted thoracoscopic surgery. Liu
CC[1][2], Shih CS[1], Liu YH[3], Cheng CTJ[2][4], Melis E[5], Liu ZY[4].

J Vis Surg. 2016 Jun 21;2:107. doi: 10.21037/jovs.2016.06.05. Subxiphoid approach, a new prospective to see the minimally
invasive thoracic surgery. Aresu G[1][2].

J Vis Surg. 2016 Jun 7;2:105. doi: 10.21037/jovs.2016.05.05. Subxiphoid mediastinal lymphadenectomy. Guido Guerrero W/[I1]
[2], Hernandez Arenas LA[1], Jiang G[1], Yang Y[1], Gonzalez-Rivas D[1][3], Jiang L[1].

Int J Surg. 2016 Jun;30:99-103. doi: 10.1016/j.ijsu.2016.04.035. Subxiphoid vs intercostal single-incision video-assisted
thoracoscopic surgery for spontaneous pneumothorax: A randomised controlled trial. Li L[1], Tian H[2], Yue W[1], Li S[1],
Gao C[1], Si L[1].

J Vis Surg. 2016 Apr 27;2:90. doi: 10.21037/jovs.2016.04.08. Subxiphoid uniportal video-assisted thoracoscopic
trisegmentectomy. Hernandez-Arenas LA[1], Lin L[1], Wu L[1], Aresu G[1][2], Jiang G[1], Jiang L[1].

J Thorac Dis. 2016 Mar;8(3):540-3. doi: 10.21037/jtd.2016.02.63. Subxiphoid uniportal video-assisted thoracoscopic middle
lobectomy and anterior anatomic segmentectomy (S3). Gonzalez-Rivas D[1], Yang Y[1], Lei J[1], Hernandez L[1], Jiang G[1].

J Thorac Dis. 2016 Mar;8(Suppl 3):5272-8. doi: 10.3978/j.issn.2072-1439.2016.02.33. Thoracoscopic surgery via a single-
incision subxiphoid approach is associated with less postoperative pain than single-incision transthoracic or three-incision
transthoracic approaches for spontaneous pneumothorax. Wang BY[1], Chang YC[1], Chang YC[1], Wang KM[1], Lin CH[1],
Lin SH[1], Lin WC[1].

J Thorac Dis. 2016 Mar;8(Suppl 3):5265-71. doi: 10.3978/j.issn.2072-1439.2016.02.34. Thymectomy via a subxiphoid approach:
single-port and robot-assisted. Suda T[1], Kaneda S[1], Hachimaru A[1], Tochii D[1], Maeda R[1], Tochii S[1], Takagi Y[1].

J Thorac Dis. 2016 Mar;8(Suppl 3):S258-64. doi: 10.3978/j.issn.2072-1439.2016.02.42. Subxiphoid and subcostal arch
thoracoscopic extended thymectomy: a safe and feasible minimally invasive procedure for selective stage III thymomas. Zhao
J[1], Wang J[1], Zhao Z[1], Han Y[1], Huang L[1], Li X[1], Lu Q[1], Zhou Y[1].

J Thorac Dis. 2016 Mar;8(Suppl 3):5251-7. doi: 10.3978/j.issn.2072-1439.2016.02.32. Subxiphoid uniportal video-assisted
thoracoscopic surgery (VATS) for lobectomy: a report of 105 cases. Song N[1], Zhao DP[1], Jiang L[1], Bao Y[1], Jiang GN[1],
Zhu YM[1], Ding JA[1].

J Thorac Cardiovasc Surg. 2016 Jul;152(1):278-9. doi: 10.1016/j.jtcvs.2016.01.044. Thymectomy using the subxiphoid approach.
Yano M[1], Moriyama S[2], Haneda H[2], Nakanishi R[2].

Ann Cardiothorac Surg. 2016 Jan;5(1):56-8. doi: 10.3978/j.issn.2225-319X.2015.08.02. Single-port thymectomy using a
subxiphoid approach-surgical technique. Suda TT[1].

J Thorac Dis. 2015 Nov;7(11):2010-7. doi: 10.3978/j.issn.2072-1439.2015.11.44. Physiologic and immunologic effects of
subxiphoid pulmonary lobectomy compared with transthoracic pulmonary lobectomy in a canine survival model. Wen CTT[1],
Chu Y[1], Wu YC[1], Hsieh MJ[1], Liu CY[1], Liu CC[1], Ko PJ[1], Liu YH[1], Liu HP[1].

Ann Cardiothorac Surg. 2015 Nov;4(6):564-6. doi: 10.3978/j.issn.2225-319X.2015.10.04. Subxiphoid video-assisted thorascopic
thymectomy for thymoma. Zielifiski M[1], Rybak M[1], Wilkojc M[1], Fryzlewicz E[1], Nabialek T[1], Pankowski J[1].

J Thorac Dis. 2015 Sep;7(9):1658-60. doi: 10.3978/j.issn.2072-1439.2015.08.31. Subxiphoid uniportal thoracoscopic extended
thymectomy. Wu L[1], Lin L[1], Liu M[1], Jiang L[1], Jiang G[1].

Surg Innov. 2016 Jun;23(3):229-34. doi: 10.1177/1553350615615441. Feasibility of Subxiphoid Anatomic Pulmonary
Lobectomy in a Canine Model. Hsieh MJ[1], Yen-Chu[1], Wu YC[1], Yeh CJ[2], Liu CY[3], Liu CC[4], Ko PJ[1], Liu YH[5].
Eur J Cardiothorac Surg. 2016 Jan;49 Suppl 1:154-8. doi: 10.1093/ejcts/ezv338. Video-assisted thoracoscopic thymectomy
versus subxiphoid single-port thymectomy: initial resultst. Suda T[1], Hachimaru A[2], Tochii D[2], Maeda R[2], Tochii S[2],



60.

61.

62.

63.

64.

65.

66.

67.

Takagi Y[2].

J Surg Res. 2016 Jan;200(1):324-31. doi: 10.1016/j.jss.2015.08.012. Subxiphoid video-assisted thoracoscopic surgery versus
standard video-assisted thoracoscopic surgery for anatomic pulmonary lobectomy. Nan YY[1], Chu Y[1], Wu YC[1], Hsieh
M][1], Liu CY[2], Chao YK[1], Wu CY[1], Liu YH[3], Liu HP[1].

Wideochir Inne Tech Maloinwazyjne. 2015 Apr;10(1):125-8. doi: 10.5114/wiitm.2015.48572. Subxiphoid single-incision
thoracoscopic surgery for bilateral primary spontaneous pneumothorax. Liu CY[1], Lin CS[2], Liu CC[3].

Interact Cardiovasc Thorac Surg. 2015 May;20(5):669-71. doi: 10.1093/icvts/ivv001. Trans-subxiphoid robotic thymectomy.
Suda TT[1], Tochii D[2], Tochii S[2], Takagi Y[2].

Interact Cardiovasc Thorac Surg. 2015 Jul;21(1):119-20. doi: 10.1093/icvts/ivv073. Subxiphoid single-incision thoracoscopic
bilateral ablative sympathectomy for hyperhidrosis. Chen JT[1], Liao CP[2], Chiang HC[1], Wang BY[3].

J Thorac Cardiovasc Surg. 2014 Dec;148(6):3250-1. doi: 10.1016/j.jtcvs.2014.08.033. Subxiphoid single-incision thoracoscopic
left upper lobectomy. Liu CC[1], Wang BY[2], Shih CS[3], Liu YH[4].

Ann Thorac Surg. 2014 Feb;97(2):718-9. doi: 10.1016/j.athoracsur.2013.06.123. Single-incision subxiphoid approach for
bilateral metastasectomy. Suda T[1], Ashikari S[2], Tochii S[2], Sugimura H[2], Hattori Y[2].

Gen Thorac Cardiovasc Surg. 2014 Sep;62(9):570-2. doi: 10.1007/s11748-013-0337-y. Dual-port thymectomy using subxiphoid
approach. Suda TT[1], Ashikari S, Tochii D, Tochii S, Takagi Y.

Eur J Cardiothorac Surg. 2013 Aug;44(2):e113-9; discussion e119. doi: 10.1093/ejcts/ezt224. Resection of thymomas with use
of the new minimally-invasive technique of extended thymectomy performed through the subxiphoid-right video-thoracoscopic
approach with double elevation of the sternum. Zielinski M[1], Czajkowski W, Gwozdz P, Nabialek T, Szlubowski A, Pankowski J.



