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SURGICAL TREATMENT OF 
THYMIC TUMORS

INTRODUCTION

Thymic tumors are considered as the most 
common anterior mediastinal neoplasm in adults 
[1]. They vary according to their pathological 
nature into; benign: such as; thymic hyperplasia, 
thymic cysts and thymolipoma; malignant such 
as; thymoma and thymic carcinoma; and be-
nign with possible malignant association such as; 
thymic cyst associated with thymoma and thymic 
neuroendocrine tumors. This pathological typing 
in addition to tumor invasiveness and associated 
symptoms are the mainstays upon which the in-
dication for surgery and extent of resection are 
determined [2,3].

Patients with radiological signs of thymic hy-
perplasia should be investigated for associated 
symptoms of myasthenia gravis (MG) or other 
associated syndromes as this association is con-
sidered as the main indication for surgery in case 
of hyperplasia [4].

Despite being uncommon with thymic cysts, 
malignancy cannot be excluded due to the con-
fusion in differentiation between benign thymic 
cysts and invasive thymoma with cystic degen-
eration. For that, proper treatment for thymic 
cysts is debatable between follow up, aspiration 
or surgical resection. However, surgical resection 
is preferable if malignancy is suspected or in case 
of associated MG [3].

Presence of Thymolipoma may be associated 
with autoimmune systemic diseases such as MG, 
pure red blood cell neoplasia, Graves disease, 
aplastic anemia, Hodgkin disease and hypogam-
maglobulinemia. Surgical resection is indicated 
to confirm pathological diagnosis in addition to 
its value in relieving the accompanying systemic 
autoimmune symptoms [5].

THYMOMA

Thymoma account for the majority of thymic 
neoplasms [6]. About 30–50% of thymomas are 
associated with clinical MG [7]. In addition, about 
10% of thymoma cases have other paraneoplastic 
syndromes like; hypogammaglobulinemia, inap-
propriate antidiuretic hormone secretion, Cush-
ing syndrome, red blood cell aplasia and systemic 
lupus erythematosus [8]. Thymoma is considered 
potentially malignant as it has probable tendency 
for invasiveness and local recurrence [9].

PATHOLOGY

Thymic tumors are staged according to degree 
of invasiveness through Masaoka staging system 
(Table 1) [9-11] or through TNM staging (Ta-
ble 2) [11]. Also, it is classified histologically via 
WHO classification (Table 3) [12-14]. Prognosis 
is mainly depending on degree of invasiveness, 
histological typing and completeness of surgical 
resection [15].
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nosis is poor in case of distant metastasis, nodal 
involvement, high-grade histology or incomplete 
resection [80].

Thymic neuroendocrine tumors:
Thymic neuroendocrine tumors are more ag-

gressive in behavior with poorer prognosis than 
those of pulmonary origin. They are subdivided 
into typical thymic carcinoids (low-grade), atypi-
cal thymic carcinoids (intermediate-grade), Large 
cell neuroendocrine tumors and thymic small-
cell carcinomas (high-grade) [12-14]. Thymic 
small-cell carcinomas are rare with aggressive 
nature with more tendency to have metastases 
on presentation [81]. Thymic carcinoids respond 
poorly to adjuvant therapy. So, complete sur-
gical resection is the treatment of choice. If it is 
associated with endocrine syndrome (e.g., Cush-
ing syndrome or multiple endocrine neoplasia 
[MEN] syndrome), octreotide therapy may help 
to relieve symptoms. Surgical debulking is also 
indicated if the tumor is invasive as it improves 
survival and palliates symptoms [82].

REFERENCES
1.	 Girard N, Ruffini E, Marx A, Faivre-Finn C and Peters 

S. Thymic epithelial tumours: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann 
Oncol. 2015;26(suppl 5):v40-v55.

2.	 Suster S, Rosai J. Thmic carcinoma. A clinicopathologic 
study of 60 cases. Cancer. 1991;67(4):1025–1032.

3.	 Ciaran J. McNamee. Resection of Benign Anterior 
and Middle Mediastinal Cysts and Tumors. Ch:161, 
pp 1277-1286. In: David J. Sugarbaker, et al. (editors). 
Adult Chest Surgery, 2nd, 2015. McGraw-Hill Educa-
tion.

4.	 Suto Y, Araga S, Sakuma K, Nakano T, Ishiga K, Tajima 
F, et al. Myasthenia gravis with thymus hyperplasia and 
pure red cell aplasia. J Neurol Sci. 2004;224:93–95

5.	 Damadoglu E, Salturk C, Takir HB, Ertugrul M, Yilmaz 
A, Atasalihi A, et al. Mediastinal thymolipoma: an anal-
ysis of 10 cases. Respirology. 2007;12:924–927.

6.	 Detterbeck FC. Clinical value of the WHO classification 
system of thymoma. Ann Thorac Surg. 2006;81:2328-
2334.

7.	 John C.  Kucharczuk and Joseph B.  Shrager. Anterior 
Mediastinal Masses. Ch:40. In: Frank W. Sellke. Sabis-
ton & Spencer Surgery of the Chest, 7th, 2005. Saun-
ders.

8.	 Souadjian JV, Enriquez P, Silverstein MN and Pépin 
JM. The spectrum of diseases associated with thy-
moma. Coincidence or syndrome? Arch Intern Med. 
1974;134:374–379.

9.	 Detterbeck FC, Nicholson AG, Kondo K, Van Schil P 
and Moran C. The Masaoka-Koga stage classification 
for thymic malignancies: clarification and definition of 
terms. J Thorac Oncol. 2011;6(7), Suppl 3:S1710-6.

10.	 Koga K, Matsudo Y, Noguchi M, Mukai K, Asamura H, 
Goya T, et al. A review of 79 thymomas: modification of 
staging system and reappraisal of conventional division 
into invasive and non-invasive thymoma. Pathos Int. 
1994;445(5):359–367.

11.	 NCCN Clinical Practice Guidelines in Oncology. Thy-
momas and thymic carcinomas. Version 1.2020. Avail-
able at: https://www.nccn.org/professionals/ physician_
gls/pdf/thymic.pdf. Accessed November 27, 2019.

12.	 WHO Classification of Tumours of the Lung, Pleura, 
Thymus and Heart. WHO/IARC Classification of Tu-
mours. 4th ed. 2015

13.	 Marx A, Chan JK, Coindre JM, Detterbeck F, Girard N, 

Harris NL, et al. The 2015 World Health Organization 
Classification of Tumors of the Thymus: Continuity and 
Changes. J Thorac Oncol. 2015;10(10):1383–1395.

14.	 Ahmad U and Huang J. Tumors of the Thymus. Ch:166. 
In:  Shields T. R.  General thoracic surgery, 8th 2019. 
Wolters Kluwer, Philadelphia.

15.	 Okumura M, Fujii Y, Shiono H, Inoue M, Minami M, 
Utsumi T et al. Immunological function of thymoma 
and pathogenesis of paraneoplastic myasthenia gravis. 
Gen Thrac Cardiovasc Surg. 2008;56(4):143–150.

16.	 Harry J. D’Agostino, Jr. and Michael S. Nussbaum. Rad-
ical Transsternal Thymectomy. Ch:160, pp 1266-1276. 
In: David J. Sugar baker, et al. (editors). Adult Chest 
Surgery, 2nd, 2015. McGraw-Hill Education.

17.	 Ride M, Marx A, Götze A, Hamer O, Schalke B, Hof-
mann HS. State of the art: diagnostic tools and innova-
tive therapies for treatment of advanced thymoma and 
thymic carcinoma.  Eur J Cardiothoracic Surg.  2016; 
49:1545–52.

18.	 Strobel P, Bauer A, Puppet B, Kaushal T, Kiren A, Toya 
K, Gold R, Sejmik M, Kiefer R, Nix W, Schalke B, 
Müller-Hermelink HK, Marx A. Tumor recurrence and 
survival in patients treated for thymomas and thymic 
squamous cell carcinomas: a retrospective analysis.  J 
Clin Oncol. 2004;22:1501–9.

19.	 Toker A, Sonett J, Zielinski M, Rea F, Tomulescu V, Det-
terbeck FC. Standard terms, defiitions and policies for 
minimally invasive resection of thymoma. J Thorac On-
col 2011;6:S1739-42.

20.	 Toker A, Kaba E, Ayalp K, Cosgun T, Alomari MR. 
Minimally invasive resection of thymoma. Mediasti-
num 2018;2:36.

21.	 Stacey Su and Yolonda L. Colson. Overview of Benign 
and Malignant Mediastinal Diseases. Ch:155, pp 1234-
1240. In: David J. Sugarbaker, et al. (editors).Adult 
Chest Surgery, 2nd, 2015. McGraw-Hill Education.

22.	 John C.  Kucharczuk and Joseph B.  Shrager. Anterior 
Mediastinal Masses. Ch:40. In: Frank W. Sellke. Sabis-
ton & Spencer Surgery of the Chest, 7th, 2005. Saun-
ders.

23.	 Venuta F, Anile M, Disco D, Vitolo D, Rendina EA, De 
Giacomo T, et al. Thmoma and thymic carcinoma. Eur J 
Cardiothorac Surg. 2010;37(1):13–25



Advanced Thoracic Surgery194

24.	 Manoly I,  Whistance RN,  Sreekumar R,  Khawa-
ja S, Horton JM, Khan AZ,  et al. Early and mid-term 
outcomes of trans-sternal  and video assisted  thora-
coscopic  surgery for  thymoma. Eur J Cardiothorac 
Surg. 2014;45(6):e187-93.

25.	 Friedant AJ,  Handorf EA,  Su S and Scott WJ. Mini-
mally Invasive versus Open Thymectomy for Thymic 
Malignancies: Systematic Review and Meta-Analysis. 
J Thorac Oncol.  2016 Jan;11(1):30-8. doi: 10.1016/j.
jtho.2015.08.004.

26.	 Joshua Sonett and Peter Downey. Optimal Approach 
for Resection of Encapsulated Thymoma: Open Versus 
VATS. Ch:53, pp 689-698. In: Mark K. Ferguson. Diffi-
cult Decisions in Thoracic Surgery, An Evidence-Based 
Approach, 3rd, 2014. Springer-Verlag London.

27.	 Odaka M, Akiba T, Mori S, Asano H, Marushima H, 
Yamashita M, et al. Oncological outcomes of thora-
coscopic thymectomy for the treatment of stages 
I-III thymomas.  Interact Cardiovasc Thorac Surg. 
2013;17(2):285–290.

28.	 Xu N, Gu Z, Ji C, Zhang X, Chen T, Fang W. Thora-
coscopic thymectomy with partial superior vena cava 
resection for locally advanced thymomas. J Thorac Dis 
2019;11(2):438-444.

29.	 Yano M, Okuda K, Kawano O, Suzuki A, Oda R, Na-
kanishi R, et al. Thoracoscopic Thymectomy with Tan-
gential Partial Resection of the Innominate Vein. Ann 
Thorac Cardiovasc Surg. 2017;23(4):207–210.

30.	 Paul E. Van Schil , Rudy Mercelis , and Marco Lucchi. 
Extended Versus Standard Thymectomy for Myasthenia 
Gravis. Ch:52, pp 689-698. In: Mark K. Ferguson. Diffi-
cult Decisions in Thoracic Surgery, An Evidence-Based 
Approach, 3rd, 2014. Springer-Verlag London.

31.	 NCCN Clinical Practice Guidelines in Oncology. 
Thymomas and thymic carcinomas. 2014. Available 
at:  http://www.nccn.org/professionals/ physician_gls/
PDF/ thymic.pdf. Accessed February 1, 2015.

32.	 Yano M, Fujii Y, Yoshida J, Utsumi T, Shiono H, Takao 
M,  et al. A  Phase  II  Study  of  Partial  and  Subto-
tal  Thymectomy  for  Thymoma  (JART02).World J 
Surg. 2017;41(8):2033-2038.

33.	 Onuki T, Ishikawa S, Iguchi K, Goto Y, Sakai M, Inagaki 
M et al (2010) Limited thymectomy for stage I or II thy-
momas. Lung Cancer 68:460–465

34.	 Nakagawa K, Yokoi K, Nakajima J, Tanaka F, Maniwa 
Y, Suzuki M et al.Is Thymomectomy alone appropriate 
for stage I (T1N0M0) thymoma? Results of a propensi-
ty-score analysis. Ann Thorac Surg. 2016; 101:520–526

35.	 Bae MK, Lee SK, Kim HY, Park SY, Park IK, Kim DJ, et 
al. Recurrence after thymoma resection according to the 
extent of the resection. J Cardiothorac Surg. 2014;9:51.

36.	 Marulli G, Maessen J, Melfi F, Schmid TA,  Keijzers 
M, Fanucchi O, et al. Multi-institutional European ex-
perience of robotic thymectomy for thymoma.  Ann 
Cardiothorac Surg. 2016;5(1):18–25.

37.	 Kirmizi S, Kayaalp C, Karagul S, Tardu A, Ismail Ertu-
grul I, Sumer F, et al., “Comparison of Harmonic scalpel 
and Ligasure devices in laparoscopic Roux-en-Y gastric 
bypass,”  Videosurgery and Other Miniinvasive Tech-
niques. 2017;1:28–31.

38.	 LoCicero J. Ponn. Extended transsternal thymectomy. 
2233-2237 In:  Shields T. R.  General thoracic surgery, 
5th 2000. Lippincott Williams & Wilkins, Philadelphia.

39.	 Kalush SL,  Bonchek LI. Peristernal closure of median 
sternotomy using stainless steel bands. Ann Thorac 
Surg. 1976;21(2):172-3.

40.	 Raman J, Lehmann S, Zehr K, Guzman BJ, Aklog L, 
Garrett HE, et al. Sternal Closure with Rigid Plate Fix-
ation Versus Wire Closure: A Randomized Controlled 
Multicenter Trial. Ann Thorac Surg. 2012;94:1854 – 61

41.	 Allen KB,  Thourani VH,  Naka Y,  Grubb KJ,  Grehan 
J,  Patel N. Randomized, multicenter trial comparing 
sternotomy closure with rigid plate fixation to wire cer-
clage. J Thorac Cardiovasc Surg.  2017;153(4):888-896.
e1.

42.	 Pinotti KF, Cataneo DC, Rodrigues OR, Cataneo AJM. 
Closure of the sternum with anchoring of the steel 
wires: Systematic review and meta-analysis. J Thorac 
Cardiovasc Surg 2018;156:178-86.

43.	 Odaka M,  Tsukamoto Y,  Shibasaki T,  Katou D,  Mori 
S, Asano H, et al. Thoracoscopic thymectomy is a fea-
sible and less invasive alternative for the surgical treat-
ment  of  large  thymomas. Interact Cardiovasc Thorac 
Surg. 2017; 25(1):103-108.

44.	 Xie X, Gan X, Chen B, Shen Z, Wang M, Zhang H, et 
al. Left- and right-sided video-assisted thoracoscop-
ic thymectomy exhibit similar effects on myasthenia 
gravis. J Thorac Dis. 2016;8(1):124–132.

45.	 Cheng YJ, Kao EL, Chou SH. Video thoracoscopic re-
section of stage II thymoma: prospective comparison of 
the results between thoracoscopy and open methods. 
Chest. 2005;128:3010–2

46.	 Gonzalez-Rivas D, Wu CF, de la Torre M. Uniportal vid-
eo-assisted thoracoscopic thymectomy and resection of 
a giant thymoma in a patient witness of Jehova. J Thorac 
Dis 2017;9(6):E556-E559.

47.	 Abdelnour-Berchtold E, Forster C, Perentes JY, Gonza-
lez M. Resection of a large thymoma of 15 cm without 
thoracotomy nor sternotomy. J Vis Surg 2018;4:191.

48.	 Aresu G, Wu L, Lin L, Jiang G, Jiang L. The Shanghai 
Pulmonary Hospital subxiphoid approach for lobecto-
mies. J Vis Surg 2016;2:135.

49.	 Suda T, Kaneda S, Hachimaru A, Tochii D, Maeda 
R, Tochii S, et al. Thymectomy via a subxiphoid ap-
proach: single-port and robot-assisted. J Thorac Dis 
2016;8:S265-71.

50.	 Abu-Akar F,  Gonzalez-Rivas D,  Yang C,  Lin L,  Wu L 
and Jiang L. Subxiphoid Uniportal VATS for Thymic 
and Combined Mediastinal and Pulmonary Resections 
- A Two-Year Experience. Semin Thorac Cardiovasc 
Surg. 2019; 31(3):614-619.

51.	 Suda T. Uniportal subxiphoid video-assisted thoraco-
scopic thymectomy. J Vis Surg. 2016;2:123.

52.	 Suda T. Subxiphoid thymectomy: single-port, dual-port, 
and robot-assisted. J Vis Surg. 2017;3:75.

53.	 Zieliński M, Rybak M, Solarczyk-Bombik K, Wilkojc 
M, Czajkowski W, Kosinski S, et al. Subxiphoid unipor-
tal VATS thymectomy. J Vis Surg. 2017;3:171.

54.	 Ali JM, Volpi S, Jiang L, Yang C, Wu L, Jiang G, Aresu 
G. The future of minimally invasive thymectomy: the 



Surgical Treatment of Thymic Tumors 195

uniportal subxiphoid video-assisted thoracic surgery 
technique—a case series. J Vis Surg 2018;4:222.

55.	 Wu L, Lin L, Liu M, Jiang L, Jiang G. Subxiphoid un-
iportal thoracoscopic extended thymectomy.  J Thorac 
Dis. 2015;7(9):1658–1660.

56.	 Suda T, Ashikari S, Tochii D, Tochii S and Takagi Y. Du-
al-port thymectomy using subxiphoid approach. Gen 
Thorac Cardiovasc Surg 2014;62:570-2.

57.	 Hernandez-Arenas LA, Guido W, Jiang L. Learning 
curve and subxiphoid lung resections most common 
technical issues. J Vis Surg 2016;2:117

58.	 Ali J, Haiyang F, Aresu G, Chenlu Y, Gening J, Gonza-
lez-Rivas D et al. Uniportal Subxiphoid Video-Assisted 
Thoracoscopic Anatomical Segmentectomy: Technique 
and Results. Ann Thorac Surg 2018; 106(5): 1519-1524.

59.	 Weaver H, Ali JM, Jiang L, Yang C, Wu L, Jiang G, et 
al. Uniportal subxiphoid video-assisted thoracoscop-
ic approach for thymectomy: a case series. J Vis Surg 
2017;3:169

60.	 Abdellateef A, Ali JM, Jiang G, Aresu G, Jiang L. Tips 
and tricks for success in subxiphoid video-assisted tho-
racic surgery. J Thorac Dis 2019;11(1):292-301.

61.	 Suda T. Subxiphoid single-port thymectomy procedure: 
tips and pitfalls. Mediastinum 2018;2:15.

62.	 Augustin F, Schmid T, Sieb M, Lucciarini P and Bod-
ner J. Video-assisted thoracoscopic surgery versus ro-
botic-assisted thoracoscopic surgery thymectomy. Ann 
Thrac Surg. 2008;85:S768–S771.

63.	 Federico Rea and Giuseppe Marulli. Robotic Versus 
VATS Thymectomy for Encapsulated Thymoma. Ch:54, 
pp 699-707. In: Mark K. Ferguson. Difficult Decisions 
in Thoracic Surgery, An Evidence-Based Approach, 3rd, 
2014. Springer-Verlag London.

64.	 Ye B, Tantai JC, Li W, Ge XX, Feng J, Cheng M, Zhao 
H. Video-assisted thoracoscopic surgery versus robot-
ic-assisted thoracoscopic surgery in the surgical treat-
ment of Masaoka stage I thymoma. World J Surg Oncol. 
2013;11:157.

65.	 Casiraghi M, Galetta D, Borri A, Tessitore A, Romano 
R, Brambilla D, et al. Robotic-assisted thymectomy for 
early stage thymoma: a propensity-score matched anal-
ysis. J Robot Surg. 2018;12(4):719–724.

66.	 Marulli G, Rea F, Melfi F, Schmid TA, Ismail M, Fanuc-
chi O, et al. Robot-aided thoracoscopic thymectomy for 
early-stage thymoma: a multicenter European study. J 
Thrac Cardiovasc Surg. 2012;144(5):1125–1132.

67.	 Castle S, Kernstine K. Robotic-assisted thymectomy. 
Semin Thorac Cardiovasc Surg. 2008; 20(4):326:331

68.	 Özkan B, Toker A. Catastrophes during video-assisted 
thoracoscopic thymus surgery for myasthenia gravis. 
Interact CardioVasc Thorac Surg 2016;23:450–3

69.	 Amore D, Scaramuzzi R, Di Natale D, Curcio C. Hem-
orrhagic complication during robotic surgery in pa-
tient with thymomatous myasthenia gravis. J Vis Surg. 
2018;4:41.

70.	 Ried M, Neu R, Schalke B, von Süßkind-Schwendi M, 
Sziklavari Z, Hofmann HS. Radical surgical resection of 
advanced thymoma and thymic carcinoma infiltrating 
the heart or great vessels with cardiopulmonary bypass 
support. J Cardiothorac Surg. 2015;10:137.

71.	 Uchiyama A, Shimizu S, Murai H., Kuroki S., Okido M, 
Tanaka M. Infrasternal mediastinoscopic thymectomy 
in myasthenia gravis. Ann Thorac Surg. 2001; 72: 1902-
1905.

72.	 Thomas J. Post-operative brachial plexus neuroprax-
ia: A less recognised complication of combined plas-
tic and laparoscopic surgeries.  Indian J Plast Surg. 
2014;47(3):460–464.

73.	 Jackson L, Keats AS. Mechanism of brachial plexus pal-
sy following anesthesia. Anesthesiology. 1965;26:190–4.

74.	 Davenport E, Malthaner RA. The role of surgery in the 
management of thymoma: a systematic review. Ann 
Thorac Surg. 2008;86:673–84.

75.	 Detterbeck FC, Parsons AM. Thymic tumors. Ann 
Thorac Surg. 2004;77:1860–9

76.	 Koçer B, Kaplan T, Günal N, Koçer BG, Akkaş Y, Yazkan 
R, et al. Long-term survival after R0 resection of thymo-
ma. Asian Cardiovasc Thorac Ann. 2018 Jul;26(6):461-
466.

77.	 Lucchi M, Mussi A, Basolo F, Ambrogi MC, Fontanini 
G, Angeletti CA: The multimodality treatment of thym-
ic carcinoma. Eur J Cardiothorac Surg 2001; 19:566-569.

78.	 Greene MA, Malias MA. Aggressive multimodality 
treatment of invasive thymic carcinoma. J Thrac Cardio-
vasc Surg. 2003;125(2):434–436.

79.	 Litvak AM, Woo K, Hayes S, Huang J, Rimner A, Sima 
CS, et al. Clinical characteristics and outcomes for pa-
tients with thymic carcinoma: evaluation of Masaoka 
staging. J Thorac Oncol 2014;9:1810-1815.

80.	 Kondo K, Monden Y. Lymphogenous and hema-
togenous metastasis of thymic epithelial tumors. 
Ann Thrac Surg. 2003;76(6):1859–1864; discussion 
1864–1865.

81.	 Moran CA, Suster S. Neuroendocrine carcinomas (car-
cinoid tumor) of the thymus. A clinicopathologic anal-
ysis of 80 cases. Am J Clin Pathol.2000;114(1):100–110.

82.	 Best LA, Westbrook BM, Trastek VF, Payne WS and Pai-
rolero PC. Surgery in the management of mediastinal 
carcinoid. J Cardiovasc Surg (Torino). 1994;35(6 Suppl 
1):133– 135.




