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Comparison of awake and intubated video-assisted thoracoscopic surgery in
the diagnosis of pleural diseases: A prospective multicenter randomized trial
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torakoskopik cerrahinin karsilastinimasi: Prospektif cok merkezli randomize bir ¢alisma
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ABSTRACT

Background: This study aims to compare the safety and diagnostic accuracy of awake and
intubated video-assisted thoracoscopic surgery in the diagnosis of pleural diseases.

Methods: This prospective randomized study was conducted between October 2016 and
April 2018 and included 293 patients (201 males, 92 females; mean age 53.59 years;
range, 18 to 90 years) from five medical centers experienced in video-assisted thoracoscopic
surgery. The patients were randomized into two groups as awake video-assisted thoracoscopic
surgery with sedoanalgesia (non-intubated) and video-assisted thoracoscopic surgery with
general anesthesia (intubated). Patients with undiagnosed pleural effusions and pleural
pathologies such as nodules and masses were included. Conditions such as pain, agitation, and
hypoxia were indications for intubation. The groups were compared in terms of demographic
data, postoperative pain, operative time, complications, diagnostic accuracy of the procedures,
and cost. All patients completed a follow-up period of at least 12 months for samples that were
non-specific, suspicious for malignancy or inadequate.

Results: Awake video-assisted thoracoscopic surgery was performed in 145 and intubated
video-assisted thoracoscopic surgery was performed in 148 patients. Pleural disease was
unilateral in 83% (243/293) and bilateral in 17% (50/293) of the patients. There was no
difference between the groups in terms of presence of comorbidity (p=0.149). One patient
in the awake video-assisted thoracoscopic surgery group (0.6%) was converted to general
anesthesia due to refractory pain and agitation. As postoperative complications, fluid drainage
and pneumonia were observed in one patient in the awake video-assisted thoracoscopic surgery
group (0.6%) and fluid drainage was detected in one patient in the video-assisted thoracoscopic
surgery group (0.6%). There were no differences in pain intensity measured with visual analog
scale at postoperative 4, 8, 12, or 24 hours (p>0.05). Distribution and rates of postoperative
pathological diagnoses were also similar (p=0.171). Both operative cost and total hospital
cost were lower in the awake video-assisted thoracoscopic surgery group (p<0.001, p=0.001).

Conclusion: Our study showed that awake video-assisted thoracoscopic surgery is safe, has
similar reliability and diagnostic accuracy compared to video-assisted thoracoscopic surgery
performed under general anesthesia, and is less costly. Awake video-assisted thoracoscopic
surgery can be the first method of choice in all patients, not only in those with comorbidities.
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0z
Amag: Bu calismada, plevral hastaliklarin tanisinda uyanik ve entiibasyonlu video-yardimli
torakoskopik cerrahinin givenligi ve tanisal dogrulugu karsilagtirildi.

Caligma plani: Bu prospektif randomize ¢aligma Ekim 2016 ve Nisan 2018 tarihleri arasinda
yapildi ve galigmaya video-yardimli torakoskopik cerrahide deneyimli beg tibbi merkezden
293 hasta (201 erkek, 92 kadin; ort. yag 53.59 yil; dagilim, 18-90 yil) dahil edildi. Hastalar
sedoanaljezi ile uyanik video-yardimli torakoskopik cerrahi (entiibasyonsuz) ve genel anestezi
ile video-yardimli torakoskopik cerrahi (entiibasyonlu) olarak iki gruba randomize edildi.
Tanist konulmamis plevral efizyonlari ve nodiller, kitleler gibi plevral patolojileri olan
hastalar dahil edildi. Agri, ajitasyon ve hipoksi gibi durumlar entuibasyon i¢in endikasyon idi.
Gruplar demografik veriler, ameliyat sonrasi agri, ameliyat suresi, komplikasyonlar, islemlerin
tanisal dogrulugu ve maliyet agisindan karsilastirtldi. Tam hastalar nonspesifik, malignite
sipheli veya yetersiz ornekler igin en az 12 aylik takip suresini tamamladi.

Bulgular: Uyanik video-yardimli torakoskopik cerrahi 145, entiibasyonlu video-yardimli
torakoskopik cerrahi 148 hastada uygulandi. Hastalarin %83’unde (243/293) plevral hastalik
tek tarafli iken %I17’sinde (50/293) iki tarafli idi. Gruplar arasinda komorbidite varhg:
agisindan farklilik yoktu (p=0.149). Uyanik video-yardimli torakoskopik cerrahi grubunda
bir hasta (0.6%) direngli agr1 ve ajitasyon nedeniyle genel anesteziye gegirildi. Ameliyat
sonrasi komplikasyonlar olarak uyanik video-yardimli torakoskopik cerrahi grubunda bir
hastada sivi drenaji ve pnomoni gozlemlendi (0.6%) ve video-yardiml torakoskopik cerrahi
grubunda bir hastada sivi drenaji saptandi (0.6%). Ameliyat sonrasi 4, 8, 12. veya 24. saatte
gorsel analog olcegi ile olciilen agr1 yogunlugunda farklilik yoktu (p>0.05). Ameliyat sonrasi
patolojik tanilarin dagilimi ve oranlari da benzerdi (p=0.171). Hem ameliyat maliyeti hem de
toplam hastane maliyeti uyanik video-yardimli torakoskopik cerrahi grubunda daha dusiik idi
(p<0.001, p=0.001).

Sonu¢: Calismamiz uyanik video-yardimli torakoskopik cerrahinin guvenli, genel anestezi
altinda uygulanan video-yardimli torakoskopik cerrahiye kiyasla benzeri guvenilirligi ve
tanisal dogrulugu ve daha dusuk maliyetli oldugunu gosterdi. Uyanik video-yardimli
torakoskopik cerrahi sadece komorbiditesi olan hastalarda degil, tim hastalarda tercih edilen
ilk yontem olabilir.

Anahtar sizciikler: Uyanik, lokal anestezi, plevral efuizyon, torakoskopi, video yardiml torakoskopik cerrahi.
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Awake and intubated VATS

The first use of anesthesia during a surgical
procedure was by William T.G. Morton in 1846, using
ether. The first non-intubated thoracic surgery (NITS)
procedures were reported by Vischnevski using local
anesthesia and Buckingham using thoracic epidural
anesthesia.? Single-lung ventilation in thoracic
surgery was implemented by Carlens in 1952.5! The
use of double-lumen endobronchial tubes permitting
single-lung ventilation has facilitated lung preparation
and provided room to maneuver surgical instruments.
In addition, the development of thoracoscopic screening
and endoscopic devices has also contributed to the
increasing popularity of NITS in recent years.

Although the risks of general anesthesia have
decreased, they are still important. Awake surgery,
which is performed under spontaneous breathing
with mild to moderate levels of anesthetic agents,
further minimizes the potential risks of anesthesia.
For this reason, awake video-assisted thoracoscopic
surgery (AVATS) is now gaining popularity. Awake
VATS procedures are usually employed for pleural
disease, wedge resections, and mediastinal biopsies.*”!
Coughing and poor maneuverability due to diaphragm
and lung movements limit its use for major surgical
procedures. The experience of the surgical team can
also be a factor.® In this study, we aimed to compare
the safety and diagnostic accuracy of AVATS and
intubated VATS in the diagnosis of pleural diseases.

PATIENTS AND METHODS

This prospective, randomized study was performed
between October 2016 and April 2018 with the
participation of five centers, namely, Dicle University
Medical Faculty, Trakya University Medical Faculty,
Ondokuz Mayis University Medical Faculty, and the
thoracic surgery departments of the Health Sciences
University Kartal Chest Diseases and Thoracic
Surgery Training and Research Hospital and Yedikule
Chest Diseases and Thoracic Surgery Training and
Research Hospital. The study included 293 patients
(201 males, 92 females; mean age 53.59 years; range,
18 to 90 years). The study protocol was approved
by the Ethics Committee (version no. 3148/2016). A
written informed consent was obtained from each
patient. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Patients who had undiagnosed pleural fluid or mass/
nodule/thickening in the parietal pleura were included.
Patients under 18 years old, those with pathologies of
the visceral pleura or lung parenchyma, and those who
did not consent to undergoing AVATS or did not have
capacity to consent to the planned procedure were not

included. In addition, patients with pleural pathology
for whom AVATS was preferred due to the high risk
associated with their comorbidities were also excluded.

All patients were examined preoperatively by
a pulmonologist and their routine laboratory tests,
electrocardiograms, pulmonary function tests, chest
X-rays, and thoracic computed tomography scans were
evaluated. Cytologic, pathologic, microbiological, and
biochemical evaluations of the pleural fluid samples
were not diagnostic. Fiberoptic bronchoscopy and
closed pleural biopsy were also performed on some
patients but a diagnosis could not be established.

All cases were reviewed by a multidisciplinary
council and the decision was established to perform
biopsy for diagnosis. During the study period, patients
with undiagnosed pleural pathologies had preoperative
anesthesia consultation. Additional consultations
were performed when needed and in the presence
of comorbidities, and it was ensured that all patients
could receive general anesthesia if required. Patients
considered high-risk for general anesthesia were not
included in the study.

The operating surgeon explained the study in detail
to patients who were evaluated as candidates for both
anesthetic methods. Patients were assigned sequentially
to the two groups as 145 patients in AVATS and 148 in
VATS groups. Oral intake was suspended for six hours
before and for six hours after the operation. A single
dose of 1.5 g cefuroxime axetil (Zinnat®) was given
approximately 30 min before surgery as antibiotic
prophylaxis.

Procedures were performed in the operating room
with an anesthesiologist and anesthesia technician in
attendance. Patients were placed in lateral decubitus
position, the surgical site was cleaned three times with
iodine, the entire area was covered with sterile drapes,
and a sterile surgical field was prepared prior to the
procedure. The surgeon performed aseptic surgical
scrub and gowning, and preparations were made to
enable conversion to general anesthesia if needed.

Patients underwent sedation induced by 0.05 mg/kg
midazolam (Dormicum®), followed by remifentanil
(Ultiva®) 0.5 mg/kg bolus and 6 mg/kg/h infusion
or propofol (Diprivan® 0.5 mg/kg bolus and
3 mg/kg/h infusion. As a local anesthetic, 2.5 mL
of 0.5% bupivacaine (Marcaine®) was applied to the
incision site. Using a VATS approach, the pleural
fluid was completely drained through a single incision
approximately 2 cm in length and samples were
obtained for cytologic, microbiologic, and biochemical
analyses. A biopsy sample was then obtained from the
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area of the pleura with apparent pathology, and a chest
tube was placed through the existing incision. After
all procedures, 2.5 mL 0.5% bupivacaine was applied
to the port incision for local anesthesia. The mild
sedation allowed communication between the patient
and surgical team to be maintained periodically.

Patients in both groups underwent the same surgical
procedures using the same surgical technique. The
only difference between the procedures was that
patients in the AVATS group had local anesthesia
and sedoanalgesia while those in the conventional
VATS group had general anesthesia. Patients who
underwent general anesthesia were intubated using a
double-lumen endobronchial tube.

In all patients, it was decided to immediately
discontinue the procedure and terminate the operation
if a life-threatening cardiac arrhythmia was detected
intraoperatively. In the event of massive bleeding
complication, thoracotomy under general anesthesia
was planned for both groups to prevent life-threatening
complications. For AVATS patients, intubation and
conversion to general anesthesia were planned in the
event of intraoperative severe pain, noncompliance,
agitation, and hypoxia that would prevent proper
completion of AVATS.

Postoperative pain was assessed using a visual
analog scale (VAS) at 4, 8, 12 and 24 h after surgery.
Postoperatively, patients were given tenoxicam once
a day and 10 mg paracetamol infusion solution twice
a day as analgesics and a weight-based dose of

Table 1. Baseline characteristics of patients

enoxaparin sodium was given subcutaneously as an
antithrombotic agent.

Awake VATS and VATS patients were compared
in terms of operative time, reason for conversion to
general anesthesia, complications, diagnostic accuracy,
procedure cost, and patient satisfaction. Preoperative
tests and analyses were not included in the calculation
of cost. Operative cost included costs associated with
the procedure performed and materials used in the
operating room. In addition, postoperative cost was
calculated based on the cost per bed-day and all
procedures performed and medical materials used
between surgery and discharge.

Statistical analysis

Descriptive statistics were used in comparisons of
demographic and clinical characteristics between the
groups, while chi-square test, t-test, Mann-Whitney
U test, and Kruskal-Wallis test were used to compare
operative data, postoperative pathology, VAS values,
and operative and total hospital costs. Statistical
analyses were performed using the IBM SPSS version
22.0 software (IBM Corp., Armonk, NY, USA) with
p value <0.05 accepted as statistically significant.

RESULTS

One hundred eighty-six (63.4%) patients had at least
one comorbidity (hypertension, ischemic heart disease,
diabetes mellitus, chronic obstructive pulmonary
disease, renal failure). There was no difference between
the groups in terms of presence of comorbidity (p=0.149).

Awake VATS VATS
n % Mean+SD n % Mean+SD p

Total patients 145 148
Age (year) 55.1x17.2 52.2+15.7 0.112
Gender

Male 93 64.1 108 73 0.103
Comorbidities 47 324 60 40.5 0.149
Pleural disease 0.312

Unilateral 117 80.7 126 85.1

Bilateral 28 19.3 22 14.9
ASA score 0.172

1 31 21.4 37 25

2 64 44.1 59 39.9

3 42 29 50 33.8

4 8 5.5 2 1.4

VATS: Video-assisted thoracoscopic surgery; SD: Standard deviation; ASA: American Society of Anesthesiologists.
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Table 2. Comparison of operation characteristics of groups and visual analog scale pain scores

Awake VATS (n=145)

VATS (n=148)

Mean+SD Mean+SD p

Duration of surgery (min) 20.8+10.0 35.0+24.1 <0.001
Duration of anesthesia (min) 32.2+15.3 54.3+28.8 <0.001
Resected pleural tissue (cm?) 12.2+12.1 17.0+15.9 <0.001
VAS pain score

at 4 hour 4.8+1.5 4.6x1.7 0.229

at 8 hour 3.7+1.7 3.5+1.4 0.910

at 12 hour 3.2+1.7 3.3x1.5 0.207

at 24 hour 2.5x1.7 2.7+1.7 0.144

VATS: Video-assisted thoracoscopic surgery; SD: Standard deviation; VAS: Visual analog scale (1-10).

American Society of Anesthesiologists (ASA) scores of
physical performance were also similar between the
groups (p=0.172). Pleural disease was unilateral in
83% (243/293) and bilateral in 17% (50/293) of the
patients (Table 1).

Operative time and anesthesia time were shorter
in the AVATS group (p<0.001 for both). Mean
amount of pleura removed was 12.2 cm? (0.5-54 cm?)
in the AVATS group and 16.97 cm? (1-90 cm?) in the
VATS group (p<0.001). In the AVATS group, one
patient (0.6%) was converted to general anesthesia
due to refractory pain and agitation. Other than this
case, there were no intraoperative complications
in either group. As postoperative complications,

fluid drainage and pneumonia were observed in
one patient in the AVATS group (0.6%) and fluid
drainage was detected in one patient in the VATS
group (0.6%). There were no differences in pain
intensity measured with VAS at postoperative 4, 8,
12, or 24 h (Table 2).

The most common postoperative diagnosis in both
groups was nonspecific pleuritis, in 54.6% (160/293)
of the patients. This was followed by malignancies in
29.6% (87/293), tuberculous necrotizing pleuritis in
12.6% (37/293), and non-necrotizing granulomatous
pleuritis in 2.7% (8/293) (p=0.171) (Table 3). Both
operative cost and total hospital cost were lower in the
AVATS group (p<0.001, p=0.001) (Table 4).

Table 3. Postoperative diagnosis between two groups

Awake VATS (n=145)

VATS (n=148)

n % n % p
Postoperative diagnosis
Non-specific pleuritis 88 60.7 72 48.6
Malign disease 36 24.8 51 344
Tuberculosis 18 12.4 19 12.8 0.171
Granulomatous disease 3 21 5 34
Suspicious for malignancy - - 1 0.6

VATS: Video-assisted thoracoscopic surgery.

Table 4. Cost analysis of surgical procedures and total hospital stay

Awake VATS (n=127)

VATS (n=166)

Mean+SD (TL) Mean+SD (TL) p
Surgical cost 135354 246.2+374.8 <0.001
Total hospital cost 589+448.8 911.2+893.6 0.001

VATS: Video-assisted thoracoscopic surgery; SD: Standard deviation; TL: Turkish lira (I Turkish lira = 0.2 USD).
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DISCUSSION

Video-assisted thoracoscopic surgery is a diagnostic
and therapeutic tool used in the management of
pleural, parenchymal, and mediastinal diseases.
Although the risks of general anesthesia have been
reduced to a minimum, AVATS has been reported to
have significant cost advantage and offer a valuable
alternative for patients with poor tolerance for general
anesthesia.*”!

In our study, we considered it appropriate to use
the term “awake VATS” for the surgical procedure
we performed without general anesthesia. Terms such
as “medical thoracoscopy” (MT) found in various
publications are preferred by authors working in
the field of interventional pulmonology. In some
Turkish centers as well, AVATS is referred to as MT
and performed by pulmonary medicine specialists.
However, as the procedure is completely surgical, we
believe using the term “medical” may be misleading.
The term “medical” is used for noninterventional and
noninvasive therapies. “Local anesthetic thoracoscopy”
or “pleuroscopy” are other terms proposed for the
procedure.”

A guideline published by the British Thoracic
Society stated that because there are few thoracic
surgeons in the UK and patients face long waiting
times for surgery, thoracoscopy under local
anesthesia can be performed by pulmonary medicine
specialists on patients with pleural effusion who are
awaiting diagnosis. This would reduce diagnostic
delays and allow patients to undergo palliative
treatments such as pleurodesis.” A report from
the Mayo Clinic stated that collaboration between
pulmonologists and thoracic surgeons is key in
AVATS and the indication should be decided in
conjunction with surgeons, and it was concluded that
this technique can accelerate diagnosis and reduce
the burden on the surgical ward.!""

In Turkey, lack of thoracic surgeons is not an
issue; in fact, it could be said that we have a surplus.
Thoracic surgeons are easily accessible throughout
Turkey, and waiting times for examination and surgery
are not long. However, it is against legal, ethical, and
medical principles for a doctor not trained in surgery
to perform VATS, which is a surgical procedure. The
doctor performing the procedure must be trained on
how to respond to the potential complications and have
both theoretical education and technical training. The
Pulmonary Medicine Core Training Program of the
standard Turkish medical curriculum does not include
any training on this subject.!!

554

Although the procedure seems simple, fatal
complications can develop at any time. There are
more risks and limitations if the AVATS procedure
is performed outside the operating room. When a
life-threatening complication occurs, interventions
cannot be performed anywhere but in an operating
room. In some publications, it is noteworthy that the
pulmonologist performing the procedure is called the
‘operator’.'? In a study performed in Turkey in 2013, a
41.4% complication rate was described as safe for this
procedure. The authors stated that the complication
rate and the fact that even minor complications require
additional treatment increased the total procedure
cost, and that high-risk cases must be handled by
experienced physicians.!"’!

In a meta-analysis including 47 studies, major
complications (empyema, hemorrhage, port-site
metastasis, bronchopleural fistula, postoperative
pneumothorax, prolonged air leak, and pneumonia)
were reported in 86 patients and death in 16 patients in
a series of 4736 thoracoscopic procedures performed
under local anesthesia. Minor complications included
emphysema, minor hemorrhages, surgical site infection,
intraoperative hypotension, fever, and atrial fibrillation
reported in 177/2411 patients in 31 studies.”!

When a port incision is performed in AVATS
under spontaneous ventilation, intrapleural pressure
and atmospheric pressure are equalized, causing a
decrease in lung volume to the level of functional
residual capacity. The intrapleural space resulting from
this volume reduction provides adequate space for
maneuvering surgical instruments. However, this space
should not be expected to be as large as the total lung
collapse created in general anesthesia. Diaphragmatic
and mediastinal movements that can occur due to
coughing and pain can make the procedure difficult.
Moreover, the presence of dense pleural adhesions
may make the procedure even more challenging.®
Constant communication between the surgeon and
anesthesiologist during the procedure is critical.!'¥

The presence of extensive and dense pleural
adhesions is considered the main contraindication for
some awake surgical procedures.' Although some
AVATS studies in the literature reported no need to
convert to general anesthesia,'”! the conversion rate
usually ranges between <1% and 9% (mean 2.4%).1'!7)
In a series of 101 patients who underwent AVATS due
to pleural effusion, conversion to general anesthesia
was required due to refractory cough in three patients
and dense pleural adhesions in one patient."8! Pompeo
et al.l” cited patient’s refusal of awake anesthesia and
radiologic evidence of extensive pleural adhesions with
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pleural scarring and calcifications as contraindications
for awake bullaplasty, and reported conversion to
general anesthesia in one of 39 patients due to severe
adhesion. We also observed similar situations in our
cases but encountered no complications because the
procedure involved only pleural biopsy and all of the
operating surgeons were experienced. No patients in
our study required conversion to general anesthesia
due to pleural adhesion; only one patient was converted
due to intraoperative anxiety and pain.

Although the application of local anesthetic to
the pleural cavity to alleviate pain during AVATS
has been reported, it is not recommended because
its analgesic effect is still controversial.*® Another
factor that limits the use of local anesthetic is that its
absorption in the pleural cavity is not uniform, which
can lead to toxicity.?!! We attribute our low conversion
rate (0.8%; 1/127) to the fact that pleural biopsy is
a relatively simple procedure compared to the other
AVATS procedures in the literature.

Awake VATS has been proposed as the method of
choice for older patients and those with comorbidities,
particularly ASA III-IV patients.['7?21  AVATS
involves less surgical stress and faster postoperative
recovery.>%1 These are clear advantages in patients
of advanced age. The technique was also reported
to have more positive effects on the immune
system, lymphocytes, and natural killer cells.?%
Considering that lymphocytes provide resistance
against postoperative infections and natural killer
cells likely play a role in first-line defense against
neoplasia, we can say that awake surgery is much
less traumatic for the immune system and enables
more rapid healing.

In a study by McDonald et al.’> comparing AVATS
and VATS in the diagnosis of pleural effusion, rates
of nonspecific pleuritis diagnosis were 43.8% and
24.2%, respectively. The authors defined nonspecific
biopsy results as acute or chronic inflammation,
reactive mesothelial cells, pleural fibrosis, organizing
fibrinous pleuritis, and normal pleura. They reported
that malignant disease was detected in 10-20% of
patients diagnosed with nonspecific pleuritis within
24 months of follow-up, emphasizing the importance
of clinical follow-up. In the present study, we did
not observe transformation to malignant or specific
disease in any patients with nonspecific pleuritis
during at least 12 months of clinical follow-up.
Patients with malignant pleural effusion usually have
comorbidities and therefore, intubation can be risky
in these patients.”s! Based on our experience, AVATS
can easily be performed in these patients because lung

collapse accompanies a chronic process in patients
with malignancy.

Our study has some limitations. Because it was a
multicenter study, the procedures were performed by
multiple surgeons. Furthermore, extending clinical
follow-up time in patients with nonspecific pleuritis
may have led to specific diagnoses.

In conclusion, our study showed that awake video-
assisted thoracoscopic surgery is safe, has similar
reliability and diagnostic accuracy compared to video-
assisted thoracoscopic surgery performed under general
anesthesia, and is less costly. Therefore, it can be the
first choice not only in patients with comorbidity, but
in all patients.

Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research
and/or authorship of this article.

REFERENCES

1. Vischnevski AA. Local anesthesia in thoracic surgery: lungs,
heart and esophagus. Minerva Anestesiol 1954;20:432-5.
[Abstract]

2. Buckingham WW, Beatty AJ, Brasher CA, Ottosen P. The
technique of administering epidural anesthesia in thoracic
surgery. Dis Chest 1950;17:561-8.

3. Carlens E. Endobronchial
1952;47:1090-3.

4. Al-Abdullatief M, Wahood A, Al-Shirawi N, Arabi Y,
Wahba M, Al-Jumah M, et al. Awake anaesthesia for major
thoracic surgical procedures: an observational study. Eur J
Cardiothorac Surg 2007;32:346-50.

5. Katlic MR, Facktor MA. Video-assisted thoracic surgery
utilizing local anesthesia and sedation: 384 consecutive
cases. Ann Thorac Surg 2010;90:240-5.

6. Pompeo E, Tacconi F, Mineo D, Mineo TC. The role of
awake video-assisted thoracoscopic surgery in spontaneous
pneumothorax. J Thorac Cardiovasc Surg 2007;133:786-90.

7. LiulJ,CuiF, LiS, Chen H, Shao W, Liang L, et al. Nonintubated
video-assisted thoracoscopic surgery under epidural anesthesia
compared with conventional anesthetic option: a randomized
control study. Surg Innov 2015;22:123-30.

8. Pompeo E, Sorge R, Akopov A, Congregado M, Grodzki T.
Non-intubated thoracic surgery-A survey from the European
Society of Thoracic Surgeons. Ann Transl Med 2015;3:37.

9. Rahman NM, Ali NJ, Brown G, Chapman SJ, Davies RJ,
Downer NJ, et al. Local anaesthetic thoracoscopy: British
Thoracic Society Pleural Disease Guideline 2010. Thorax
2010;65:54-60.

10. DePew ZS, Wigle D, Mullon 1J, Nichols FC, Deschamps C,
Maldonado F. Feasibility and safety of outpatient medical

intubation. Nord Med

555



Turk Gogus Kalp Dama
2019;27(4):550-556

11.

12.

13.

14.

15.

16.

17.

18.

556

thoracoscopy at a large tertiary medical center: a collaborative
medical-surgical initiative. Chest 2014;146:398-405.

Tipta uzmanlik kurulu mifredat olusturma ve standart
belirleme sistemi (TUKMOS). Gogus hastaliklari uzmanlik
egitimi ve c¢ekirdek miufredati. Available at: https:/tuk.
saglik.gov.tr/TR,53295/gogus-hastaliklari.html. [Accessed:
February 26, 2019].

Medford AR, Bennett JA, Free CM, Agrawal S. Current status
of medical pleuroscopy. Clin Chest Med 2010;31:165-72.
Metintas M, Ak G, Yildirim H, Danacioglu S, Dundar E,
Metintas S. The safety of medical thoracoscopy in a group at
high risk for complications. J Bronchology Interv Pulmonol
2013;20:224-31.

Pompeo E, Mineo D, Rogliani P, Sabato AF, Mineo TC.
Feasibility and results of awake thoracoscopic resection of
solitary pulmonary nodules. Ann Thorac Surg 2004;78:1761-8.
AlGhamdi ZM, Lynhiavu L, Moon YK, Moon MH, Ahn S,
Kim Y, et al. Comparison of non-intubated versus intubated
video-assisted thoracoscopic lobectomy for lung cancer. J
Thorac Dis 2018;10:4236-43.

Akopov A, Egorov V, Deynega I, Ionov P. Awake video-
assisted thoracic surgery in acute infectious pulmonary
destruction. Ann Transl Med 2015;3:100.

Mineo TC, Tacconi F. From “awake” to “monitored anesthesia
care” thoracic surgery: A 15 year evolution. Thorac Cancer
2014;5:1-13.

Karadayi S, Findikcioglu A, Kilic D, Akin S, Canpolat ET,
Aribogan A, et al. The role of VATS performed in awake

19.

20.

21.

22

23.

24.

25.

26.

patients for the diagnosis and the treatment of pleural
effusions. Turk Toraks Derg 2013;14:103-5.

Pompeo E, Tacconi F, Frasca L, Mineo TC. Awake
thoracoscopic bullaplasty. Eur J Cardiothorac Surg
2011;39:1012-7.

Metintas M, Ak G, Cadirci O, Yildirim H, Dundar E, Metintas
S. Outcome of patients diagnosed with fibrinous pleuritis
after medical thoracoscopy. Respir Med 2012;106:1177-83.
Silomon M, Claus T, Huwer H, Biedler A, Larsen R, Molter
G. Interpleural analgesia does not influence postthoracotomy
pain. Anesth Analg 2000;91:44-50.

. Tacconi F, Pompeo E. Non-intubated video-assisted

thoracic surgery: where does evidence stand? J Thorac Dis
2016;8:364-75.

Pompeo E, Rogliani P, Tacconi F, Dauri M, Saltini C, Novelli
G, et al. Randomized comparison of awake nonresectional
versus nonawake resectional lung volume reduction surgery. J
Thorac Cardiovasc Surg 2012;143:47-54.

Vanni G, Tacconi F, Sellitri F, Ambrogi V, Mineo TC,
Pompeo E. Impact of awake videothoracoscopic surgery
on postoperative lymphocyte responses. Ann Thorac Surg
2010;90:973-8.

McDonald CM, Pierre C, de Perrot M, Darling G, Cypel M,
Pierre A, et al. Efficacy and Cost of Awake Thoracoscopy and
Video-Assisted Thoracoscopic Surgery in the Undiagnosed
Pleural Effusion. Ann Thorac Surg 2018;106:361-7.

Pompeo E. State of the art and perspectives in non-intubated
thoracic surgery. Ann Transl Med 2014;2:106.



	21. Huseyin Ulas Cinar
	


