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Thymectomy for oncological reasons

Thymectomy in myasthenic patients

Thymic surgery



RATIONALE FOR THYMECTOMY IN MG

The thymus may play a role in pathogenesis of myasthenia (possible source of 
antigen to drive this autoimmune disease)

Most patients with MG and autoantibodies directed against the acetylcholine 
receptor (AChR) have thymic abnormalities: hyperplasia is found in 60 to 70% and 
thymoma in 10 to 15%

The disease often improves or disappears after thymectomy (Blalock 1936)



EXPECTED BENEFITS OF THYMECTOMY IN MG

- CLINICAL BENEFITS 

(REMISSION-IMPROVEMENT OF SYMPTOMS)

- REDUCTION OF MEDICATIONS 

(ADVERSE EFFECTS – COSTS)

- MINIMAL INVASIVENESS AND LOW COMPLICATIONS 

(RISK-BENEFIT BALANCE)



• The time-weighted average Quantitative Myasthenia Gravis score over a three-
year period was significantly lower for the thymectomy group compared with 
the prednisone-alone group (6.15 versus 8.99, estimated difference 2.85, 95% 
CI 0.47-5.22).

• The average requirement for alternate-day prednisone over three years was 
significantly lower for the thymectomy group (44 versus 60 mg, estimated 
difference 16 mg, 95% CI 7-25).

• The proportion of subjects requiring immunosuppression with azathioprine was 
significantly lower for the thymectomy group (17 versus 48 percent, estimated 
difference 31 percent, 95% CI 16-47).

• The proportion of subjects hospitalized for MG exacerbations was significantly 
lower for the thymectomy group (9 versus 37 percent, estimated difference 28 
percent, 95% CI 14-42).

• The proportion of subjects who achieved minimal manifestation status was 
significantly greater in the thymectomy group at 12 months (67 versus 37 
percent) and at 36 months (67 versus 47 percent).





TRANS-STERNAL THYMECTOMY

ADVANTAGES

DISADVANTAGES

•Optimal exposition of the operative field

•Thymectomy easier and extended to the perithymic tissue

•Low probability of nervous and vascular injuries

•Invasive technique

•Longer hospitalization than minimally invasive techniques

•More complications

•Lesser acceptability by young patients



TRANS-CERVICAL THYMECTOMY

ADVANTAGES

DISADVANTAGES

•Minimally invasive technique

•Short hospitalization and low costs

•Good cosmetic results

•Easily accepted by young patients

•Few complications, low pain and early improved pulmonary function

•Small surgical access

•Crowding of surgical instruments

•Impossibility to perform an extended thymectomy (thymus plus 
perithymic tissues)



THORACOSCOPIC  THYMECTOMY

ADVANTAGES

DISADVANTAGES

•Minimally invasive technique

•Short hospitalization and low costs

•Optimal cosmetic results

•Easily accepted by young patients

•Minimal thoracic trauma and early improved lung function

•2-D view of the operative field

•Arms do not articulate making difficult the dissection of the neck and the access to
the contralateral mediastinum

•Needs in some cases, of a cervical incision

•Impossibility to perform an extended thymectomy (thymus plus perithymic tissues)



• Enhanced visualization (intuitive 3-D view)

• High dexterity of surgical instruments (360° of rotation and 7 degrees of
freedom in the articulated movements)

• Tremor filtering

•Safe and comfortable dissection of vascular and nervous structures

•Better dissection in remote, fixed and difficult to reach areas of the neck and
mediastinum

Robotic Thymectomy



Initial high costs

Early increased operative time 
(learning curve)

Absence of tactile feedback

DISADVANTAGES OF ROBOTIC 
THORACOSCOPIC THYMECTOMY





It is difficult to compare the outcomes of the
different operative techniques (confounding
factors influenced both the controlled and the
uncontrolled studies) but outcomes are
probably similar (class iii evidence).

(Meyer et al., 2009)

IDEALLY, THE LESS INVASIVE  SURGICAL 
TECHNIQUES ARE DESIRABLE, ASSUMING  
THE RESULTS ARE EQUIVALENT



Thymectomy for oncological reasons

Thymectomy in myasthenic patients



SIGNS AND SYMPTOMS:

Asymptomatic in 30-50% (incindental finding in ChestXR)

• anterior thoracic pain (tumor necrosis);
• cough;
• dyspnoea and/or impaired swallowing;
• superior Vena Cava Syndrome;
• supraventricular tachyarrhythmias;
• dyspnoea (← diaphragmatic palsy← phrenic nerve involvement);
• dysphonia (← recurrent nerve involvement).

Local symptoms and signs:

• fever;
• weight loss;
•Paraneoplastic syndromes

Systemic signs:

THYMOMA



WHO CLASSIFICATION

THYMOMA-THYMIC CARCINOMA 



Koga et al: Pathol.Int. 1994; 44: 359-367

Masaoka Staging System



SURGICAL PRINCIPLES

 Exploration of entire mediastinum.
 Complete resection of tumor and thymus (including cervical 

horns) with en-bloc resection of any involved  structures.
 Pleura, pericardium, lung, SVC, etc.

 Resection of pleural implants, if possible.
 If involved, resection of one phrenic nerve is usually 

tolerated. 
 Diaphragm plication recommended.

 Areas of any residual disease should be marked with radio-
opaque clips

Port and Ginsberg, Chest Surg Clin N Amer 2001; 11: 421-37



RADICALITY

MOST IMPORTANT PROGNOSTIC FACTOR

R0 RESECTION MAY BE ACHIEVED IN 100% OF STAGE I, 85% OF STAGE II,
47% OF STAGE III AND 26% OF STAGE IVa.

SURVIVAL AFTER R0 RESECTION IS SIGNIFICANTLY HIGHER THAN R1/2
OR BIOPSY. NOT CLEAR YET IF DEBULKING IS SUPERIOR TO BIOPSY
(Detterbeck, 2004)



MASAOKA EARLY STAGES (I-II)

 SURGERY IS THE CORNERSTONE OF TREATMENT

CONTROVERSIAL ISSUES:

ROLE OF MINIMALLY INVASIVE THYMECTOMY

 THYMECTOMY VS THYMOMECTOMY

ROLE OF ADJUVANT RT FOR STAGE II



SURGICAL TECHNIQUE

 intraoperative evaluation (no invasion of contiguous structures, no 
macroscopic gross transcapsular invasion)

 “no-touch” technique 
“en-bloc” resection of thymus and perithymic fat tissue (plus mediastinal fat 
tissue for MG pts)

Toker A, Sonett J, Zielinski M, Rea F, Tomulescu V, Detterbeck FC. Standard terms, definitions, and policies for minimally
invasive resection of thymoma. J Thorac Oncol 2011; 6:S1739-42.



 location of the tumor in the anterior mediastinum
 tumor encapsulation
dimension < 3 cm
 a distinct fat plane between the tumor and surrounding structures
 no mass compression effect 
 existence of residual normal appearing thymic tissue
 unilateral tumor predominance

Preferred radiological characteristics to be eligible for 
thoracoscopic/robotic thymectomy 

CHENG YJ - SURG TODAY 2007 



GOOD RESULTS BUT LACK OF LONG TERM FOLLOW-UP!!



Thymectomy vs Thymomectomy

 Improvement rate of MG higher after thymectomy 
than thymomectomy

 10-yrs OR and RR similar in the two groups

 In pts wth Masaoka 2 thymoma, reccurrence was 
significantly less after thymectomy than 
thymomectomy (2,9% vs 14,5%, p=0,001)



NO CLEAR EVIDENCE OF BENEFIT YET!

Ajuvant radiotherapy for Stage II Thymoma



Stage III Thymomas
RESECTABLE TUMORS:
Surgery + post-operative 
CT-RT

UNRESECTABLE TUMORS:
Surgical biopsy + induction CT-RT +
possible surgery + postoperative CT-RT



MASAOKA STAGE III

TYPE OF INVASION

 PERICARDIUM/ NERVES
 LUNG
 SVC/ ANONIMOUS VEINS
 PULMONARY ARTERY
 AORTA/ SUPRAORTIC BRANCHES
 TRACHEA
CHEST WALL

 INDUCTION TREATMENT

 SURGICAL ACCESS 

 TYPE OF VASCULAR RESECTION AND RECONSTRUCTION

 CIRCULATORY SUPPORT AND MANAGEMENT

RADICALITY IS THE MOST IMPORTANT PROGNOSTIC FACTOR IN THYMIC TUMORS AND
SHOULD BE THE AIM OF SURGICAL RESECTION

R
A
D
I
C
A
L
I
T
Y



Pericardium and mediastinal pleura
are easily resected, without
the need of any replacement



Phrenic nerve can be resected
en bloc with the thymoma
Care should be done in MG patients



Wedge resections are the commonest
procedures; sometimes lobectomy is

also performed



VASCULAR INVASION

NEGATIVE PROGNOSTIC FACTOR

R0 RESECTION LOCAL RECURRENCE
DISTANT M1

Results of surgical treatment of thymomas with special reference to the involved organs.

CONCLUSION: Although the Masaoka staging system is a valuable prognostic factor, the 
category of stage III is heterogeneous and consists of 2 groups with distinct prognoses 
depending on involvement of the great vessels.

J Thorac Cardiovasc Surg. 1999 Mar;117(3):605-13.





SURGICAL ACCESS

MEDIAN STERNOTOMY HEMICLAMSHELL CLAMSHELL



SUPERIOR VENA CAVA SYSTEM RECONSTRUCTION

Options to allow reconstruction

• DIRECT SVC CROSSCLAMPING 

• VASCULAR SHUNTS

•CARDIOPULMONARY BYPASS



LONGITUDINAL SUTURE OF SVC



SVC RECONSTRUCTION WITH PERICARDIAL PATCH





TRUNCULAR REVASCULARIZATION OF SVC



SVC AND RIGHT INNOMINATE ARTERY INVOLVEMENT



DOUBLE PROSTHETIC REPLACEMENT OF SVC AND RIGHT INNOMINATE 
ARTERY



PROSTHETIC REPLACEMENT OF SVC AND INNOMINATE VEINS AND 
INNOMINATE ARTERY



TRACHEAL INVOLVEMENT



TRACHEAL RESECTION AND ANASTOMOSIS



THEORETICAL ADVANTAGES
a) facilitate and increase the surgical resection by reducing the

mass and downstaging the tumor;

b) prevent local and systemic relapses;
c) better assess the activity and the efficacy of

the drugs;
d) improves survival?

INDUCTION THERAPY



Thymoma: state of the art
Thomas CR, Wright CD, Loehrer PJ.

J Clin Oncol 1999, 17: 2280

Platinum based CT

Shrinkage    50 - 80%







RESECTABLE TUMORS:
CT +Surgery + postoperative CT-RT

UNRESECTABLE TUMORS:
Surgical biopsy + CT-RT

Stage IV Thymomas











Summary

• Mini-invasive thymectomy has an important role in 
myasthenia gravis patients.

• Surgery remains the mainstay of therapy for Stage I –
III thymic tumors

• Minimally invasive techniques probably reasonable for 
stage I tumors, but long-term follow up lacking

• Complete thymectomy / en-bloc tumor resection 
required

• For advanced stages recommended treatment in high 
volume centers with multidisciplinary approach



Padova Padova Grazie
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