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SUMMARY

Introduction/Objective Besides sternotomy, video-assisted thoracoscopic surgery (VATS) is used for
thymus tumors treatment.

The objective of our study was to compare oncological and perioperative outcomes in patients with |-l
stage of thymic tumors treated with VATS or standard sternotomy procedures.

Method The study included only primary |-l thymoma according to the Masaoka classification, treated
between May 2006 and February 2018. Out of 116 treated patients that had pathohistologically verified
stage, 100 (86.2%) were matched by propensity score for sex, age, body mass index, myasthenia, tumor
size, Masaoka classification stage. Oncological (direct post-operative survival, recurrence) and periopera-
tive outcomes (intraoperative and postoperative complications, length of hospitalization) that affect the
efficacy and safety of surgical techniques have been analyzed and compared between the two groups.
Results Among 50 patients operated by VATS, 34 patients (68%) were treated by uniportal approach, 13
(26%) by biportal and three (6%) by threeportal approach. The VATS intervention had shorter interven-
tion time (p < 0.001), duration of hospitalization (p < 0.001), and usage of thoracic drainage (p < 0.001).
There was a significant difference in terms of late control (p < 0.001). There was no significant difference
between the groups regarding visual analogue scale score, as well as in terms of the time of recurrence
(p=0.305, p = 0.268).

Conclusion Compared to standard sternotomy, VATS thymectomy is an equally effective and significantly
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safer method with a minimum rate of intra and postoperative complications.
Keywords: thymoma; video assisted thoracoscopy; open thymectomy

INTRODUCTION

Thymus carcinomas belong to the group of epi-
thelial tumors of the thymus, mainly located in
the anterior mediastinum [1]. They belong to
the group of rare and invasive malignancies and
make up to 1.5% of all malignant tumors, and
only 0.06% of all tumors of thymus in general
[1, 2]. They most commonly occur between
the age of 30 and 60, but they can also occur
in early childhood and elderly life, without
significant predilection by gender [2, 3]. It is
important to underline that a few patients have
systemic symptoms including autoimmune dis-
ease [4]. Approximately 30% of patients with
thymoma have myasthenia gravis [5]. Post-
thymectomy myasthenia gravis is registered in
around 1-3% of the operated patients, and this
disorder progresses after extensive thymectomy
mostly characterized for open surgery [5, 6, 7].

In surgery, Masaoka Koga staging system is
commonly used as the most important deter-
minant of long-term prognosis after surgical
resection [8]. Resection/surgery is the first and

most important modality for treating tumors
of the thymus; the possibility of implement-
ing a complete resection is the most important
parameter that defines a long-term prognosis
[9, 10]. The rate of relapse ranges from 1-5%
for non-invasive to 20% for invasive complete
resuscitative tumors [11, 12]. There are contro-
versial attitudes considering surgery, surgical
approach, the place of thoracoscopic methods,
and the extent of thymoma resection [4].
Nowadays, the majority of thymoma pa-
tients have VATS surgery at the Military Med-
ical Academy. Numerous reports show that
patients with Masaoka stage I-II thymoma
underwent VATS [4, 12]. The minimally inva-
sive approach is the recommended option in
the I-1II stage of the tumor, while for stage III
there are no data on patient’s long-term sur-
vival, so that open surgery is represented as a
therapeutic approach [8, 13-16]. The invasion
to the innominate vein, phrenic nerve, or other
major vessels should be a contraindication to
VATS [13]. It is widely accepted that VATS is
technically safe and feasible for thymoma with
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a diameter < 50 mm [14]. VATS mostly in-
cludes unipolar technique by one-sided ap-

Inclusion criterias: patients with primary thymus tumors. treated in Clinic for thoracic

and cardiac surgery in the period from 2006 to 2018,

proach (right or left side) with respect to the
anatomical localization of the thymus. The
right-side approach is more secure because
of the relationship with the brachiocephalic
vein [4]. Although the definitive guidelines
have not yet been established regarding
the extent of thymoma resection, it is well
known that extensive resection of the thy-
mus may increase the potential risk of the
intra and post-operative complications [4].

By developing minimally invasive sur-

| 280 patients I
| 156 patlents |

| 116 patients |

Exclusion criterias: incomplete medical documentation (56
pts or 20%), comorbidities that did not allow anesthesia ( 25
pts or 8.92%), advanced malignant discase(35 pts or
12.5%). coagulopathy(6 pts or 2.14%). alcoholism ( 1 pts or
0.36 %) . the use of psychoactive substances ( 1 pts or 0.36
%)

40 pts or 14. 4% either died because of complication
during the intervention ( intra and perioperative ) ( 4 pts
ot 1.44%) or had a stage III-IV thymoma according to
the Masaoka classification { 36 pts or 12.96%)

Using propensity score based on 6 variables (sex, age, body

gery, video-assisted thoracoscopic surgery mass mdcx myasthenia, tumor size, Masaoka classiﬁf:alion
. stage), patients were matched: 16 pts or 5.76 % did not

(VATS) is imposed as an excellent alter- matched

native to sternotomy procedures [1, 16,

17]. However, the safety of VATS and the 100 patients — End of the study

achievement of a complete stable remission

as an efficiency measure and evaluation cri-
terion in assessing the radicalism of resec-
tion remain insufficiently examined, since
most of the previously cited studies, as well as the studies
included in the aforementioned analysis, encompassed a
relatively small number of patients.

The study was based on analysis and comparison of on-
cological outcomes (direct post-operative survival, recur-
rence), as well as analysis and comparison of the type and
frequency of perioperative outcomes (intra and postopera-
tive complications, duration of hospitalization) in patients
with I-II stage of thymic tumors treated with VATS and
standard sternotomy procedures.

METHODS

The retrospective cohort study included 156 patients with
primary thymus tumors, operated at the Clinic for thoracic
and cardiac surgery in the period from 2006 to 2018. Cri-
teria for exclusion from the study were incomplete medical
documentation (56 patients or 20%), comorbidities that
did not allow anesthesia (25 patients or 8.92%), advanced
malignant disease (35 patients or 12.5%), coagulopathy (six
patients or 2.14%), alcoholism (one patient or 0.36%) and
the use of psychoactive substances (one patient or 0.36%).
A total of 116 treated patients have the pathohistologi-
cally verified stage I-II thymoma according to the Masaoka
classification. The remaining 40 patients or 14.4% either
died because of complication during the intervention (four
patients or 1.44%) or had a stage III-IV thymoma accord-
ing to the Masaoka classification (36 patients or 12.96%).

Using propensity score based on six variables (sex, age,
body mass index, myasthenia, tumor size, Masaoka clas-
sification stage) each patient in the VATS-treated group
was “matched” with a patient in a group treated with a
standard thymectomy with the same propensity score. Of
total number of patients included in study (116), 100 pa-
tients (86.2%) were matched, resulting in the formation of
two identical groups with similar sociodemographic and
clinical features (Figure 1).
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Figure 1. Design of the study

All epidemiological (sex, age) and anthropometrical
data (height, body mass, body mass index derived as (body
mass/height® (kg/m?)) were recorded in medical docu-
mentation, as well as the number comorbidities and the
Charlson Comorbidity Index. In hospital medical abstracts
we have also found the data considering comedications
(number of drugs and daily doses of drugs) and tumor size.

Among 156 patients underwent surgery, 98 patients
(62.8% of the operated) were treated with standard thy-
mectomy. Those from the group who survived the inter-
vention and had the stage I-II thymoma according to the
Masaoka classification, were included in matching (58 pa-
tients or 59% of all treated with the standard procedure, or
37.5% of all surgery patients).

Since 2012, VATS thymectomy has become a standard
surgical technic for thymectomy. VATS technic by one-
sided approach (to the right or left side) respects to the
anatomical localization of the thymus. All patients treated
with VATS were familiar with the surgical approach, poten-
tial risks, and complications, and they signed a standard-
ized consent at the Military Medical Academy.

All procedures performed in study involving human
participants were in accordance with the ethical standards
of the Ethical Commission of Belgrade University of De-
fense (Ethical Approval from October 30, 2018)

Oncological and perioperative outcomes (intraopera-
tive and postoperative) that affect the efficacy and safety
of surgical techniques have been analyzed and compared
between the two groups. The following variables were in-
cluded: duration of the surgical intervention, the length
of hospitalization and thoracic drainage, the late control,
recurrence.

The first follow-up was one month after the surgery.
The patients had the thorax multislice computed tomog-
raphy done before the control. After six months, they were
also checked by the operator and a neurologist. The late
control followed after the six-month follow up, regularly
planned 12 months after the intervention, but it occurred
early if the patient has some late complication of the
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intervention (intercostal neuralgia, psychiatric
problems linked with the treatment, neurologi-
cal exacerbation). The time of the late control
was expressed in months. Initially, the patient
was checked by the operator, who indicated the
next procedures and consultations. The visual
analogue scale was used for evaluation of post-
surgical pain.

Complete statistical analysis of data was made
using commercial statistical software SPSS Statis-
tics for Windows, Version 18.0. (SPSS Inc., Chica-
go, IL, USA). In the case of continuous variables,
the data are presented as median, min-max, and
interquartile range (IQR) (25-75th percentile).
The distribution of data was checked using the
Shapiro-Wilk test. Depending on the results
of this test, statistical significance between the
groups was tested using a t-test for independent
groups or alternatively Mann-Whitney test. Some
variables are presented in the form of frequencies
of particular features (categories) and statistical
significance will be determined using the x* test.
A statistically significant difference is assessed at
the minimum level p < 0.05.

RESULTS

Of the total number of patients included in the
study (116), 100 patients (86.2%) were matched.
There was no statistically significant difference in
distribution in terms of sex between two groups
(p = 0.316). The study results did not show sig-
nificant difference in distribution and type of
comorbidities between the groups. The most
frequent associated disease in each group was
hypertension (VATS vs. thoracotomy: 16% vs.
18%, p = 1.000) (Tables 1 and 2).

There was no statistically significant difference
in age (p = 0.588), body mass index (p = 0.424),
number of comorbidities and Charlson Comor-
bidity index (p = 0.735 and p = 0.828 successive-
ly), number of drugs (p = 0.676) and tumor size
(p = 0.566) between the group treated with VATS
and the group treated with standard technique
(Table 2). There was no statistically significant
difference in the daily dose of drugs (Pronison®,
Imuran®, proton pump inhibitors (IPP), vita-
min D (Alpha D3), CaCO,) between the groups
(successively p = 0.597, p = 0.111, p = 0.832,
p = 0.664, p = 0.664) (Table 3).

Among the 50 patients treated with VATS, uni-
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Table 1. Gender and comorbidities of the study population

Parameters VATS (n = 50) Th?r:ai%t(%my p values*
Gender: Male 30 (55.6%) 24 (44.4%) 0.316
Gender: Female 20 (43.5%) 26 (56.5%) 0316
Comorbidities (no/yes) 40(80) /10 (20) | 41(82)/9(18) 1.000
Hypertension (no/yes) 42(84)/8(16) | 41(82)/9(18) 1.000
Iron deficiency (no/yes) 50(100) /- 49(98)/1(2) 1.000
Diabetes mellitus (no/yes) 48(98) /2 (4) 50(100) /- 0.495
Ischemic brain disease (no/yes) | 49(98)/1 (2) 50(100) / - 1.000
ggg;g (‘r’f(’)s/;'e“:)t"’e pulmonary | 4q(9g)/2(4) | 50(100)/- | 0495
Chronic kidney disease (no/yes) | 49 (98)/1 (2) 50(100) /- 1.000
Eé’gg::mz,ssr?“atae 49(98)/1(2) | 49(98)/1(2) | 1.000
Other diseases (no/yes) 47 (94) /3 (6) 50(100) /- 0.242

* X2 test; data are presented as absolute numbers (%)

Table 2. Epidemiological and clinical features of the patients treated with VATS

and standard surgery

Epdemioogel s el vsin=0) | TR | v
Age (years) 39.5 (27-59.25) |39.5(33-55.75) 0.588
Body mass index (kg/m?) (22.?53:296.4) (22.27?)'—2216.8) 0.424
Number of comorbidities 0 (0-0) 0 (0-0) 0.735
Charlson Comorbidity Index 0(0-0) 0(0-0) 0.828
Number of drugs 0(0-2.25) 0(0-2) 0.676
Tumor size (mm) 60 (50-80) 60 (50-95) 0.566

Data are presented as median (IQR - 25-75th percentile);

* Mann-Whitney test

Table 3. Comedication in the group treated with VATS and with the open surgery

Comedication VATS (n = 50) Thc()r:aic;tg)my p values*
Pronison® (mg) 0(00-20) 0 (0-20) 0.597
Imuran® (mg) 0 (0-0) 0 (0-0) 0.111
Proton pump inhibitors-IPP (mg) 0 (0-40) 0 (0-40) 0.832
Vitamin D-Alpha D3 (mcg) 0 (0-50) 0 (0-50) 0.664
Number of drugs 0 (0-5) 0 (0,00-5) 0.664

Data are presented as median (IQR - 25-75th percentile);

* Mann-Whitney test

Table 4. Surgical outcomes compared between the patients treated with VATS

and with open thymectomy

Surgical outcomes A IOl ey p values*
(n=50) (n=50)
Duration of operation (min) 50 (45-60) 120 (90-150) < 0.001
Duration of hospitalisation (days) 4 (3-6) 9(7-10.25) < 0.001
Thoracic drainage (days) 2(1-3) 4 (3-5) < 0.001
Late control (months) 12(12-12) 11(9-12) <0.001
Visual analogue scale (0-10) 2(1-3) 2(2-3) 0.305
Reccurrence time (months) 0(0-0) 0(0-1.50) 0.268

Data are presented as median (IQR - 25-75th percentile);

*Mann-Whitney test

portal approach was used in 34 patients (68%), biportal in
13 patients (26%) and threeportal in tree patients (6%).
The duration of VATS intervention was significantly
shorter compared to the standard intervention, as well
as hospitalization stay and thoracic drainage (p < 0.001,
p <0.001, p < 0.001). All the patients achieved the late
control, but the thoracotomy-treated patients came

‘ DOI: https://doi.org/10.2298/SARH190716038K

significantly earlier (11 months vs. 12 months after the
surgery, p < 0.001). The patients underwent thoracotomy
who came earlier to the late control (five patients or 10%
thoracotomy-treated) had the intercostal neuralgia (two
patients or 4% thoracotomy-treated), psychiatric problems
linked with the treatment (one patient or 2% thoracotomy-
treated) and neurological exacerbation (two patients or 4%

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):548-553
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thoracotomy-treated). There was no difference in regard to
visual analogue score, as well as in the time of recurrence
between the groups (p = 0.305, p = 0.268) (Table 4).

DISCUSSION

Our study results obtained from the analyzing and com-
paring oncological and perioperative outcomes of the
VATS thymectomy and standard thoracotomy support
VATS as the recommended approach in the I-II stage of
the thymus tumor.

Consistently with our results is the recommendation of
the VATS technique as a “gold standard” for the I-II stage
of the tumor [9, 14, 15, 16]. For ITII-IV thymoma there
are no data on long-term survival of the patients, so that
open surgery is suggested as a therapeutic approach [9,
14, 15, 16]. Based on the previous cited recommendations
and ethical principles, our study design did not include
stage ITI-IV thymoma, also excluding other comorbidities’
influence upon treatment decision among study patients.

Numerous studies confirm the equal efficacy of VATS
thymectomy compared to standard sternotomy, compa-
rable radicalism, and long-term survival, with a better
cosmetic effect, lower intensity of postoperative pain and
blood loss, reduced hospitalization time, lower early and
late postoperative morbidity [7, 16-30].

Besides thymoma, some study data referred the impor-
tance of VATS surgery in myasthenia gravis treatment.
Thymectomy in patients with myasthenia gravis sup-
ported stable clinical course, leading to clinical remission
and reduce the dose of comedications used in conserva-
tive treatment [7]. A 12-year-long study that monitored
the long-term efficacy of VATS thymectomy as part of the
treatment of non-myomatosal myasthenia gravis suggests
an improvement in 91.6% of surgical cases and a stable
remission of 22.2% [18]. There was no measurable differ-
ence between the study groups in the daily dose of come-
dications used in conservative treatment of myasthenia
gravis and its side effects (osteoporosis, acute gastritis),
supporting previous data considering comparable radical-
ism. It seems to be important; having in mind that post-
thymectomy myasthenia gravis is reported in almost 3%
of the operated patients, mostly after standard procedure
[5,6,7].

Assessing efficacy through the mass of the removed tis-
sue, Lee et al. [19] stated that there is no difference between
VATS and open surgery in terms of radicalism of the pro-
cedure. Comparable oncological outcomes also refer to Ye
etal. [20]. Wang et al. [21] report that there is no difference
in terms of a five-year survival between the patients sub-
jected to VATS and open surgery as part of the treatment
of thymoma. The same conclusions arise from the studies
of Chao et al. [22], as well as Qi et al. [23].

Zahid et al. [24] point out the equivalent postopera-
tive mortality and achieve a stable remission of VATS
compared to open surgery. In addition, their study results
highlight the superiority of VATS in terms of duration
of hospitalization, bleeding, cost of surgery, intensity of
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pain, and cosmetic effect [24-27]. Ashleigh et al. [25] in
meta-analysis underlined the results that are consistent
with the referred data. Our study data supported previous
cited reports considering duration of VATS procedure and
hospitalization, thoracic drainage, with the equal intensity
of pain objectified by the visual analogue scale. In addi-
tion, recurrences occur with a frequency 0-6.7%, which is
comparable to open thymectomy [15, 26, 27]. The recently
published meta-analysis, which involved about 1200 pa-
tients, points out that VATS is superior in terms of safety
(lower incidence of complications and myasthenic crisis)
compared to open surgery and equally effective in achiev-
ing a complete stable remission [28].

Our results are in accordance with previous referred
study findings, especially in the term of late control. The
group treated with VATS had the third (late) control later
than the group treated with standard thymectomy because
they had fewer complications with the comparable time
of recurrence.

In Serbia, the first VATS thymectomy was applied in
2012. The Military Medical Academy data referred 70
VATS thymectomies done by three-, two-, and uniportal
approach until the end of 2018 [7]. With the improvement
of surgical technique, VATS uniportal approach becomes
standard and dominant in the Clinic for Thoracic Surgery
of the Military Medical Academy in the treatment of stage
I-IT thymus tumors.

Our study, involving 116 patients, presents a respectable
contribution to the further analysis of clinically significant
data on VATS thymectomy as an alternative operating path-
way for treating I-II patients with thymic tumor compared
to standard thymectomy. Results obtained in this study
indicate the benefit of VATS thoracoscopy compared to
standard thymectomy, which is reflected in greater safety
and equal or greater efficacy of VATS, as well as in a lower
incidence of postoperative complications and faster recov-
ery. VATS thymectomy is far less invasive and represents
an equally effective solution compared to standard ster-
notomy. Postoperative procedure includes a low-intensity
pain, while the scar is small. In addition, the intervention
itself can be well presented and documented. Recovery is
significantly shorter, and the costs of treatment are lower.
The length of home treatment and absence from work is
also significantly shorter in patients treated with VATS. Pos-
sible complications of VATS thymectomy could include
intercostal neuralgia, psychiatric problems linked with the
treatment, neurological exacerbation, just like those in al-
ternative methods of thymectomy, but less frequent.

Limitations of our study are retrospective character of
the study and great number of excluded patients due to
restrictive inclusion criteria.

CONCLUSION

Compared to standard sternotomy, VATS thymectomy is
equally as effective and a significantly safer method with
a minimum rate of intra and postoperative complications.
Our findings support previous study results considering
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VATS thymectomy as a gold standard for malignant thy-
mus tumour (stage I and II). Further study on the greater
numbers of participants would be necessary to define the
effectiveness of VATS surgery for the stage ITI-IV thymo-
ma according to the Masaoka classification.

Limitation of the study

Limitations of our study are retrospective character of the
study and great number of excluded patients due to restric-
tive inclusion criteria.

Ethical approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of

REFERENCES

1. Jakovi¢ R. Anatomija i klini¢ko radioloska podela medijatinuma.

U: Jakovi¢ R. Tumori pluca-dijagnostika i hirursko lecenje.
Jugoslovenska knjiga: Beograd; 2000. p. 541-6.

2. Chung DA. Thymic carcinoma - analysis of nineteen
clinicopathological studies. Thorac Cardiovasc Surg.
2000;48(2):114-9.

3. WuJ, Fang W, Chen G. The enlightenments from ITMIG Consensus
on WHO histological classification of thymoma and thymic
carcinoma: refined definitions, histological criteria, and reporting. J
Thorac Dis. 2016;8(4):738-43.

4. Odaka M, Tsukamoto Y, Shibasaki T, Mori S, Asano H, Yamashita
M, et al. Surgical and oncological outcomes of thoracoscopic
thymectomy for thymoma. J Vis Surg. 2017;3:54.

5. Rusidanmu A, Feng M, Xu J, Wang L, He C, Hu J. Trans-sternotomy
versus video-assisted thoracic surgery for early-stage thymoma
patients: a meta-analysis. Gland Surg. 2020;9(2):342-51.

6. Kondo K, Monden Y. Myasthenia gravis appearing after thymectomy
for thymoma. Eur J Cardiothorac Surg. 2005;28(1):22-5.

7. Marti¢V, Mari¢ N, Cvijanovic V. The neurological outcome of
patients with myasthenia gravis underwent thymectomy via
sternotomy and video assisted thoracoscopic surgery (VATS).
Vojnosanit Pregl. 2020. [in press]. [DOI: 10.2298/VSP190715133M]

8. Detterbeck FC, Nicholson AG, Kondo K, Van Schil P, Moran C.

The Masaoka-Koga stage classification for thymic malignancies:
clarification and definition of terms. J Thorac Oncol. 2011;6(7 Suppl
3):51710-6.

9. Girard N, Ruffini E, Marx A, Faivre-Finn C, Peters S, ESMO Guidelines
Committee. Thymic epithelial tumors: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol.
2015;26(Suppl 5):v40-55.

10. Tianci C, Shen Z, Chen S, Lin Y, Gao L, Zhang Z, et al. Median
sternotomy versus minimally invasive thymectomy for early-
stage thymoma: A systematic review and meta-analysis protocol.
Medicine (Baltimore). 2019;98(51):e18359.

11. Okumura M, Shiono H, Inoue M, Tanaka H, Yoon HE, Nakagawa K,
et al. Outcome of surgical treatment for recurrent thymic epithelial
tumors with reference to world health organization histologic
classification system. J Surg Oncol. 2007;95(1):40-4.

12. Drevet G, Collaud S, Tronc F, Girard N, Maury JM. Optimal
management of thymic malignancies: current perspectives. Cancer
Manag Res. 2019;11:6803-14.

13. Wang GW, Tao T, Li CK, Li QC, Duan GX, Sang HW, et al. Comparison
between thoracoscopic and open approaches in thymoma
resection. J Thorac Dis. 2019;11(10):4159-68.

14. Marulli G, Rea F, Melfi F, Schmid TA, Ismail M, Fanucchi O, et
al. Robot-aided thoracoscopic thymectomy for early-stage
thymoma: a multicenter European study. J Thorac Cardiovasc Surg.
2012;144(5):1125-30.

15. Ersen E, Kilig B, Kara HV, iscan M, Sarbay |, Demirkaya A, et al.
Comparative study of video-assisted thoracoscopic surgery versus
open thymectomy for thymoma and myasthenia gravis. Wideochir
Inne Tech Maloinwazyjne. 2018;13(3):376-82.

DOI: https://doi.org/10.2298/SARH190716038K

Kostovski V. et al.

the Ethical Commission of the University of Belgrade, Fac-
ulty of Medicine, and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
All procedures performed in study involving human par-
ticipants were in accordance with the ethical standards of
the Ethical Commission of Belgrade University of Defense
(Ethical Approval from October 30, 2018) Informed con-
sent was obtained from all individual participants included
in the study.

ACKNOWLEDGMENTS
This work was not financed nor funded.

Conflict of interest: None declared.

16. Okumura M, Shintani Y, Ohta M, Kadota Y, Inoue M, Shiono H.
Minimally invasive surgical procedures for thymic disease in Asia. J
Vis Surg. 2017;27(3):96.

17. Takeo S, Shoji F, Toyokawa G, Kozuma Y, Yamazaki K. Video-assisted
thoracoscopic thymectomy for early-stage thymoma: A review.
Glob Surg. 2019;(5):1-5.

18. Manlulu A, Lee TW, Wan |, Law TY, Chang C, Garzon JC, et al. Video-
assisted thoracic surgery thymectomy for nonthymomatous
myasthenia gravis. Chest. 2005;128(5):3454-60.

19. Lee CY,Kim DJ, Lee JG, Park IK, Bae MK, Chung KJ. Bilateral video-
assisted thoracoscopic thymectomy has a surgical extent similar
to that of transsternal extended thymectomy with more favorable
early surgical outcomes for myasthenia gravis patients. Surg
Endosc. 2011;25(3):849-54.

20. Ye B, Tantai JC, Ge XX, Li W, Feng J, Cheng M, et al. Surgical
techniques for early-stage thymoma: video-assisted thoracoscopic
thymectomy versus transsternal thymectomy. J Thorac Cardiovasc
Surg. 2014;147(5):1599-603.

21. WangH, Gu Z, Ding J, Tan L, Fu J, Shen Y, et al. Perioperative
outcomes and long-term survival in clinically early-stage thymic
malignancies: video-assisted thoracoscopic thymectomy versus
open approaches. J Thorac Dis. 2016;8(4):673-9.

22. Chao YK, Liu YH, Hsieh MJ, Wu YC, Chen TP, Lu MS, et al. Long-term
outcomes after thoracoscopic resection of stage | and Il thymoma:
a propensity-matched study. Ann Surg Oncol. 2015;22(4):1371-6.

23. Qi K, Wang B, Wang B, Zhang LB, Chu XY. Video-assisted
thoracoscopic surgery thymectomy versus open thymectomy in
patients with myasthenia gravis: a meta-analysis. Acta Chir Belg.
2016;116(5):282-8.

24. Zahid |, Sharif S, Routledge T, Scarci M. Video-assisted thoracoscopic
surgery or transsternal thymectomy in the treatment of myasthenia
gravis? Interact Cardiovasc Thorac Surg. 2011;12(1):40-6.

25. Ashleigh Xie, Richard T, Kevin P, Tristan DY. Video-assisted
thoracoscopic surgery versus open thymectomy for thymoma:
systematic review. Ann Cardiothorac Surg. 2015;4(6): 495-508.

26. Kondo K, Monden Y. Therapy for thymic epithelial tumors: a
clinical study of 1,320 patients from Japan. Ann Thorac Surg.
2003;76(3):878-84; discussion 884-5.

27. Fiorelli A, Mazzella A, Cascone R, Caronia FP, Arrigo E, Santini M.
Bilateral thoracoscopic extended thymectomy versus sternotomy.
Asian Cardiovasc Thorac Ann. 2016;24(6):555-61.

28. Qi K, Wang B, Wang B, Zhang YB, Chu XY. Video-assisted
thoracoscopic surgery thymectomy versus open thymectomy in
patients with myasthenia gravis: a meta-analysis. Acta Chir Belg.
2016;116(5):282-8.

29. Mineo TC, Ambrogi V. Video-assisted thoracoscopic thymectomy
surgery: Tor Vegata experience. Thorac Cardiovasc Surg.
2015;63(3):187-93.

30. Muhammad MI. Thymectomy by video-assisted thoracoscopy
versus open surgical techniques. Asian Cardiovasc Thorac Ann.
2014;22:442-7.

Srp Arh Celok Lek. 2020 Sep-Oct;148(9-10):548-553



Comparison of video-assisted thoracoscopic surgery and standard surgical approach in treatment malignant thymus tumor stage | and Il

Nopehere BuaeoacucTMpaHe TOPaKOCKONCKE XMPYPruje u CTaHAapAHOT XMPYPLUKOT
NPUCTYNa y neyerwy ManurHnx Tymopa tumyca | u Il cragnjyma — aHanusa

,,APONEH3UTU CKopom"

Barba Koctoscki', Munena Manapu?, Anekcanaap Puctanosuh', [lejaH Crojkosuh', Hebojwa Mapuh', Bnago LisujaHosuh’,
Jby6uHko Henuh', AnekcaHpap Hukonuh', Cnobonan Munucasmesuh’

'BojHomenuLmMHCKa akafemuja, KnuHmKa 3a rpyaHy v kapavoxupyprijy, beorpaa, Cpbuja;

’BojHoMeaMLUMHCKa akagemuja, Knunuka 3a kapgronorujy, beorpag, Cpbuja;

*KnuHnuku yeHTap Kparyjesau, KnuHuka 3a onwty v rpyaHy xvpyprujy, Kparyjesau, Cpbuja

CAMETAK

YBop/Llwb XvipypLiKo fneyere Tymopa Tumyca (Tumektomuje)
MOXe Ce CMPOBECTUN KPO3 CTEPHOTOMHM MPUCTYN U BUAEACH-
CTPaHOM TOpPaKoCKOMcKkom xupyprujom (BATC).

Linmb ctyaunje je pa ynopenm oHKONOLLKE U neprionepaTuBHe
ncxoge (MHTpaonepaTviBHe U MOCTONEPATUBHE KOMIIMKaLje,
DYXVHY X0ocnuTanu3aumje) Koa 6onecHuka ca | vl ctagujymom
Tymopa Tumyca neyeHnx metogom BATC nnv ctaHgapaHOM Tu-
MEKTOMUjOM.

Mertoge Ctyauja je obyxBatiia 6onecHrKe ca MPUMapPHAM Ty-
MopoMm Tmyca, | n Il natoxmctonoLwkor ctagujyma npema Ma-
CaoKMHOj KnacmdukaLwmju, onepucaHe y nepuogy nsmehy maja
2006. n pebpyapa 2018. roguHe. Og 116 6onecHnka wux 100
(86,2%) yBpLUTEHO je y aHanu3y ,MPONeH3nT CKOPOM” npema
nony, CTapoCTy, IHAEKCY TeNecHe Mace, MujacTeHUjY, BEANYMHM
Tymopa, CTagujymy no MacaokrHoj knacmdukaumju. OHkosno-
WKW 1 MeprionepaTyBHU NCXOAMN KOjU yTYY Ha ePUKaCHOCT 1
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6e36eAHOCT XMPYpPLUKe TEXHWKE CY aHan13vpaHu 1 ynopeheHu
n3mehy ase rpyne.

Pesyntatn Of 50 6onecHuka onepurcanux BATC-om, ko 34
60onecHNKa (68%) NPUMEHEH je YHUMOPTaNHW NPUCTYN, KOg 13
6onecHuKa (26%) brnopTanHu, a Kog Tpu bonecHrKa (6%) Tpw-
noptanHu npuctyn. BATC onepaumja je 3HayajHo Kpahe Tpajana
(p < 0,001), 3axTeBana je kpahy xocnutanusauujy (p < 0,001) n
ynotpeby apeHa (p < 0,001). OnepucaHn BATC-om cy ce KacHuje
jaBmanu (p < 0,001). Huje 6uno pasnuke y nornepy BAC ckopa,
Kao HY y morneAy BpeMeHa HaCTaHKa peuuavsa nsmehy ncnu-
TBaHux rpyna (p = 0,305, p = 0,268).

3aKsbyyak Y ofHOCY Ha CTaHfapaHy ctepHoTtomujy, BATC Tu-
MeKToMMja je nogjefHako epukacHa 1 3HavyajHo 6e36epHuja
MeToZa Ca MAHMMAJIHOM CTOTMOM MHTPaorepaT!BHYIX 1 NOCTO-
nepaT!BHYX KOMMAMKaLWja.

KmbyuHe peun: TUMOM; BUAeOacMCTPaHa TOPaKOCKOMNja; OT-
BOpeHa TMMeKTOMYja
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