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The views expressed in this talk are those of the author(s) and not those of the
Thoracic Surgery Directors Association (TSDA). Reference herein to any
specific commercial products, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, or recommendation, by TSDA. This talk is presented for TSDA
educational purposes only and cannot be redistributed or sold. The author(s)
Is responsible for any and all warranties regarding permissions, originality of
work, and all related issues. Continuing Medical Education (CME) credit is
not offered for viewing this talk.
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ODbjectives

« General VATS considerations

» Anatomy of Thymus

» Myasthenia definitions

e Thoracoscopic Techniques

e Outcomes (MG & Thymoma)
—Short and Long-term
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Relevant Controversies

» Extent of resection for Myasthenia
Gravis

» Transpleural Approach for Thymic
Neoplasms

» Oncologic validity of less invasive
approaches

— 35 year recurrence documented

after Stage | thymectomy*
*Awad, Ann Thorac Surg 1998;96:2106-8 ROSWELL
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Factors Influencing Decision

Anatomy

PRoloBy Technology

Patient
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Balance of OQutcomes

Approach

Selection/
Preparation

Complication
avoidance

Anesthesia
Post-op care

 Dissection
required

* Propensity of
complications

« Reduction In
organ reserve
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Learning Curve Paradigm Paths

Low Risk “Healthy” High Risk “Frail”
Favorable Anatomy Difficult Anatomy
Conversion time limit “Conversion not an option”

« Advantages
— Learning curve completion
— Uniform steps
— Bleeding/conversion tolerated

« Disadvantages

— Relative advantage less
(adverse event rate lower)

— ? Greater oncologic risk :
—~ ion con n

— ? Slower to conquer advanced Conversion consequences

greater

Ses ROSWEILL
PARK
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« Advantages
— Learning curve density
— Advanced comes faster
— Benefits easier to measure

« Disadvantages
— Tedious dissections
— Case duration




Special Populations “Frontier”
Amplifying Salutary Effects

* Pulmonary « Advanced age
Compromise . Vascular Problems

« Cardiac dysfunction. Recent or Impending

« Extrathoracic Major operations
malignancy » Psychologic/Neurologic

» Poor Physical » Immunosuppression
Performance /Impaired wound

* Rheumatologic/ healing

Orthopaedic
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Potential Advantages

* Avoid muscle division

* Less bony trauma
 Different angles of exposure
e Less blood loss

e Less inflammatory effects
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Thymic Tissue Distribution

| Accessory cervical lobes

2 ) V (8%) _
s i oo o - W A Jaretzki 3d , et al.

‘/ c«vu\wmgﬁ,,; Journal of Thoracic
S

(,; ut al to Phrenic
/ erves  (72%)
i\

Attached by cord % ! I
(20% — R >

and Cardiovascular
Surgery, Vol 95,
747-757, Copyright
© 1988

. ROSWEILL
PARK
CANCER
TSDA Curriculum 2010




Osserman Classification

Stage Description

Occular myasthenia gravis: involvement of extraocular
Stage | muscles only

Mild generalized myasthenia gravis: generalized weakness
Stage IIA without respiratory muscle involvement

Moderately generalized myasthenia gravis: significant
Stage 11B manifestation of weakness with exercise tolerance

Acute fulminating myasthenia gravis: rapid onset (within 6
Stage |1 months) of respiratory muscle involvement

Late severe myasthenia gravis: progressive in severity for
Stage IV 2 Or more years

J Thorac Cardiovasc Surg 1996;112:1352-1360
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MGEFA (Myasthenia Gravis Foundation
of America) Clinical Classification 1

« | Any ocular muscle/eye closure weakness; all other muscle strength
normal

« |1 Mild weakness other than ocular — ocular weakness any severity

— a Predominantly limb or axial muscles or both; no or lesser
Involvement of oropharyngeal muscles

— b Predominantly oropharyngeal/respiratory muscles; lesser or equal
Involvement of limb or axial muscles or both

« |1l Moderate weakness other than ocular; ocular muscle weakness any
severity

— a Predominantly limb or axial muscles or both; no or lesser
Involvement of oropharyngeal muscles

— b Predominantly oropharyngeal/respiratory muscles; lesser or equal

iInvolvement of limb or axial muscles or both

G5
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MGEFA (Myasthenia Gravis Foundation
of America) Clinical Classification 2

» |V Severe weakness other than ocular; ocular weakness any
severity

— a Predominantly limb and/or axial muscles; may also
nave lesser involvement of oropharyngeal muscles

— b Predominantly oropharyngeal or respiratory muscles or
poth; may also have lesser or equal involvement of limb or
axial muscles or both

» V Defined by intubation, with or without mechanical
ventilation, except routine postoperative management;
the use of a feeding tube without intubation places the

patient in class Vb

G5
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DeFilippi postoperative
classification

Class Description

Complete remission, no medications

Asymptomatic, decreased medications

Improved, decreased symptoms or
decreased medications

No change
Worsening symptoms

J Thorac Cardiovasc Surg 1996;112:1352-1360
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Follow | Complete

Series Technigue| (mo) remission | Improved

Jaretzki et al., 1 1988 (n = 95) TS+ TC 40 36 (37.9%) |88 (92.6%)
Lennquist et al., 1* 1990 (n =30) TS+ TC 50 6 (20%) |29 (96.7%)
Total TS + TC (n = 125) 42 (33.6%) [117 (93.6%)

Frist et al., 21994 (n = 46) TS 75 13 (28.2%) | 40 (87%)
Hatton et al., 1° 1989 (n = 52) TS 46 14 (28%) |30 (57.7%)
Nussbaum et al., 1992 (n = 48) TS 51 20 (41.7%) | 45 (93.8%)
Mulder et al., 17 1989 (n = 84) TS 36 30 (35.7%) |67 (79.8%)
Kay et al., 18 1994 (n = 36) TS 49 12 (24.5%) | 26 (72.2%)
Total TS (n = 266) 89 (33.5%) |208 (78.2%)

Cooper et al., 21988 (n = 65) TC 41 34 (52.3%) | 62 (95.4%)
DeFilippi et al., 12 1994 (n = 53) TC 51 9 (17%) |43 (81.1%)
Total TC (n = 118) 43 (36.4%) | 105 (89%)

Mack study (n = 33) VATS 23 6 (18.2%) |29 (87.9%)

TS, Transsternal: TC, transcervical: TS + TC, combined transsternal + transcervical.

e 2

PDYA

ROSWELL
PARK
CANCER
INSTITUTE}



VATS Outcomes Compared
to Gold Standard Series

—@— Jaretzki (No Thymoma)

B Mack (All Patients)
A. Mack (No Thymoma)

—
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~
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Follow-up (months)

Mack M. J. et al.; J Thorac Cardiovasc Surg 1996;112:1352-1360
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Category Definition
No Sx or signs of MG on careful exam for at least 1 yr, and patient
CSR (no MG) [received no therapy. Isolated eyelid closure weakness accepted.
Pharmacologic [Same as CSR, except some MG therapy continues--cholinesterase
remission Inhibitors excluded as it suggests weakness.
Minimal No symptoms of functional limitations but some muscle weakness

manifestations

on examination.

MM-0

No MG treatment for at least 1 yr.

Some form of immunosuppression but no cholinesterase inhibitors

MM-1 or other Sx therapy.

Only low-dose cholinesterase inhibitors (pyridostigmine, < 120
MM-2 mg/d) for at least 1 yr.

Cholinesterase inhibitors/ other Sx therapy and
MM-3 Immunosupression during the past year.

e 2

ROSWELL
PARK
CANCER

INSTITUTEe®]

DA V10



Status Definition
A substantial decrease in pretreatment Sx or MG medications.
Improved Specific decrease in quantitative MG score.
No substantial change in pretreatment clinical manifestations or
Unchanged |medications or MG score.
A substantial increase in pretreatment clinical manifestations or
Worse medications or MG score.

Exacerbation

Patients who have fulfilled criteria of CSR, pharmacologic
remission, or minimal manifestation but subsequently had clinical
findings.

Death

e 2

Patients who died of MG, of complications of MG therapy, or within

30 days after thymectomy.
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Various minimally invasive
approaches

» TC-Sx-VATS = transcervical subxiphoid
videothoracoscopic

« SXVATET subxiphoid video-assisted
thoracoscopic extended thymectomy

« VATET video-assisted thoracoscopic
extended thymectomy

« TC transcervical thymectomy
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VATS
VS
Open

Ann Thorac Surg 2009;87:385-391
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Potential sites of ectopic
thymic tissue that are
routinely dissected through
left-sided VATS approach:
1 = thymic gland

2 = pretracheal fat

3 = under phrenic nerves VATS

4 = Behind innominate VS
vein

5 = aortopulmonary Open
window

6 = aortocaval groove
7/ =anterior mediastinal fat
8 = cardiophrenic fat.

Ann Thorac Surg
2000;69:1537-41

G5

ROSWELL
PARK
CANCER _
INSTITUTE{|B

TSDA Curriculum 2010



VATS Operative Technique 1

‘ Clip branches to
% Innominate Vein

Mack M. J. et al.; J Thorac Cardiovasc Surg 1996;112:1352-1360
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VATS Operative Technique 2

Clip branches
from Internal
Thoracic Artery

V'

Mack M. J. et al.; J Thorac Cardiovasc Surg 1996;112:1352-1360
B

CANCER
INSTITUTE« P18

TSDA Curriculum 2010



VATS Approach after
Sternotomy

Ann Thorac Surg 2009;88:1371-3
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Subxiphoid VATS
Thymectomy

European Journal of Cardio-thoracic Surgery 15 (1999) 861-863
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Subxiphoid VATS
Thymectomy

European Journal of Cardio-thoracic Surgery 35 (2009) 1063—1069
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Robotic Thymectomy

surgeon

table-site surgeon

anesthetist

scrub nurse

instruments

conv. monitor

Ann Thorac Surg 2008;85:768-771
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Robotic Thymectomy




VATS with Sternal Lift

Ann Thorac Surg 2001;71:1721-3
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“Maximal” Transcervical,
SubX|ph0|d Thoracoscopic (n=100)

Zielinsky, Ann Thorac Surg 2004;78:404 -10
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VATS through mid-sternotomy (n=8)

TSDA Curriculum 2010

J Thorac
Cardiovasc Surg
2005;130:912-3
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Learning Curve in Thoracoscopic
Thymectomy

e No *“Success” =

. 100
— long operation time
—surgeon open £ 80
conver_sm_ns <§ 70
— readmissions S o5
—complications 50
« BMI associated with S1-o0

longer op erative times
European Jo rnal of Cardio-thoracic Surgery 34 (2008) 155—158
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VATS vs Open

Trans-
Variables sternal VATS [p Value

| Femalegender

Preop duration of
myasthenia gravis
(months) 20 £ 45 27 +44 0.43

surgery time (minutes) |118.7 +27.0 128 1+ 34. 3

Need for Postop
ventilation 16.20% 4, 20%

Postop length of stay
(days) 4.6%4.2 1.9+2.6 <0.001
Ann Thorac Surg 2009;87:385-391 ROSWELL

CANC ER
INSTITUTE«*(}

TSDA Curriculum 2010



OR times

Ann Thorac Surg
2008;85:768-771
Manluluf19) | 107 | |

Augustin [25]

Tomulescuf2o| 0 | |
el |20 | Tokerfy] | 1017 | s27 | NS
-_

chenglez) | 193 | aors | w5

Median |159.4] 158.55

Also Cakar , RATS 110 (42—152) min vs Sternal 154 (94—312) min, p < 0.05, European
Journal of Cardio-thoracic Surgery 31 (2007) 501—505

G5
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Blood Lo0ss

lablonskii
[16] 82.5 557.1 <0.05

Hiratsuka
[17] 68.6 154.1 <0.05

Ann Thorac Surg 2008;85:768-771
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VATS vs Open

VATS (n = 38)

ICU stay

2.1+1.3

Ventilator
support time

0.9+£0.8

Hospital stay

5.6 2.2

Operative time
(min)

177.0 + 36.9

169.2 + 59.7

Blood loss
amount (ml)

186.8 + 140.3

125.7 + 233.5

Receiving
transfusion

M.-W. Linetal. EurJ CT Surgery 37 (2010) 7—1

G5
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Hospital Stay (days)

| Wagner[15] | 15 | | 106 | 013
| Ln[i8] | 61 | | 268 | 0001
| Manluupe] | 03 | | ]
| Tomulescu[20] | 23 | | |

| Toker[2l] | 23 | | 56 | <0001
 Mantegazzaf2g] | 5 | | |
| saittfe] | | 2 | |
| Reafer] | |26 | |
| Cakarf29] | | 5 | 10 | <005
__Median | 265 | 26 | 103 |

Ann Thorac Surg 2008;85:768-771
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Ann Thorac Surg 2000;70:1656-61
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Technigue

D IThx

|_ | EThx

Day?

Ann Thorac Surg 2000;70:1656-61
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VATS vs Open (PFTs)

Operabive
Technique 12 Hours Day 1 Day 2

tThx 0.42 (0.12) 0.27 (0.15)* 0.09 {0.13)*
sThx 0.56 (0.17) 0.49 (0.18) 0.30 (0.18)

Operative
Technique Day 3 Day 4 Day 5 Day 6

tThx NER MNE NE MNE
sThx 0.1610.11) 0.09 {0.09) 0.03 (0.03) 0.06 (0.05)

Ann Thorac Surg 2000;70:1656-61

ROSWEILL

PARK

CANCER
TSDA Curriculum 2010




Myasthenia Improvement

| Wagner[15] | 833 | | 833 | NS
| Ln[18] | NA | | NA | 0574
| Chang[30] | NA | | NA | NS
Mantegazza[28]a| 506 | | 487 | NS

| Manluufte] | e6 | | |
| Reafer] | joe7r | |
| Cakarf29] | | 100 | 78 | NS
| Wagner[15] | 833 | | 83 | NS
_ Granone* | 8 | | |

Ann Thorac Surg 2008;85:768-771

*n=60, Eur J CT Surg 15 (1999) 861-863 ROSWELL
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Myasthenia Improvement

Source Approach Remission, % | Improve %

Yim VATS 22.2 91.6
Zielinski 2004 | TC-Sx-VATS 32 83.3
Hsu 2004 SXVATET 37 NA
Mantegazza 2003 VATET 33.3 NA
de Perrot 2003 TC 41 NA
Shrager2002 TC 39.7 NA
Savcenko 2002 VATS 14 83
Wright 2002 VATS 27 81
Uchiyama 2001 | Infrasternal
Mineo 2000 VATS 36 96
Calhoun 1999 TC 35 85

CHEST 2005; 128:3454-3460 IlgoSWELL
INSTITUTEe "I
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Myasthenia Improvement

Patients

Follow-up
time (mo)

Hospital
stay

Morbidity

Conversion

Mineo et
al. [8]

39.5+15

5.2+2.8

3%

0%

Savcenko
et al. [9]

53.2+32.6

1.6

0%

3%

Wright et
al. [10]

19.5

4

4%

4%

Manlulu et
al. [11]

69 + 33

3

11%

0%

Tomulescu
etal. [12]

36.4

2.3

9%

0%

Lin et al.
(2009)

38.5+24.3

2%

0%

M.-W. Linetal./Eur J CT Surgery 37 (2010) 7—1 Zw=rwsns
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VATS vs Open

Medication Usage | Transsternal | VATS

Stopped 65.4% 77.8%
prednisone (17/26) (14/18) 0.38

Stopped 42.5% 65.2%
pyridostigmine (17/40) (15/23) 0.08
Stopped Immuno 54.6%
suppressives (6/11) |100% (0/0)] 0.46

Ann Thorac Surg 2009;87:385-391 ROSWELL
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VATS vs Open

—
17 (77%) | 34(90%)

Complete stable
remission (36%) 12 (32%) O 52

Unchanged 5 (23%) (8%)

- 1(3%) o 44

e
Morbidity (%) | 1(5%) | 2(5%) | 0.9

~ Mortality (%) | 0(0%) | 00% |

M.-W. Linetal. EurJ CT Surgery 37 (2010) 7—12

ROSWEILL
PARK
@ : INSTITUTEe " &
TSDA Curriculum 2010




100 7 %
90 1 CSR + PR
80 - /
70 4
59.5%
o CSR _ ~
L -
50 y / v
40 1 -
_______ PR o o
30 1 - remission
20 4
10 4
years.
o T L T Al T L Ll L T Ll 1
1 1.5 2 2.5 3 3.5 4 4.5 5 55 6

|— = CSR = =PR ——CSR+PR |

(mid-term results N=107, right and left
approaches)

Tomulescu, Ann Thorac Surg 2006;82:1003— 8
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Subxiphoid VATS
Thymectomy n=180

Complete
Stable
Remission
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Follow up months

Meacci, European Journal of Cardio-thoracic Surgery 35 (2009) 1063—1069
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VATS vs Open - Thymoma

 lutsT(n=22)|TsT(n=18
Duration of surgery (min)| 194.0+61.8 | 180.9 + 43.3
Blood loss (ml) 100.6 + 76.5 |208.1 + 236.4]  0.05 |

" umege ) | 20810 | 41513 | <01
drainage (days) 2.0+£1.0 41+1.3 <0.01
o | 4517 | 11236 | 001
stay (days) 46%1.7 11.2+ 3.6 <0.01
I D D e

Converted to open
surgery T
Bloodtransfusion | 0 | 1 |

Postoperative
complications 4

Odaka, et al, European Journal of Cardio-thoracic Surgery xxx (2009

ROSWELL
@ i

CANCER
INSTITUTE.” &

TSDA Curriculum 2010



VATS for Thymoma

* Roviaro, CHEST 2005; 128:3010-3012
—Stage | , N=22, 1-75 mo f/u
— One 4 year recurrence

* Cheng, CHEST 2005; 128:3010-3012
— Stage |1, N=22, 34 mo mean f/u
— Less blood than open
— NO recurrences

ROSWEILL
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VATS for Thymoma —
Stage | and 11

mean follow-up: 34.8 Thoracoscopic Open Approach
months Approach (n = 16) (n =22)

Stage | 5(31.3%) 9(40.9%)

Stage Il 11 (68.7%) 13( 59.1%)

RO Resection 15/16 (93.8%) | 20/22 (90.9%)

Median Stay (Days) 2.5 5

Recurrence 0/16 (0%) 2/22(9.1%)

Estimated Overall 5 100% 100%
Year Survival

http://www.aats.org/annualmeeting/Abstracts/2009/45.html
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Robotic Thymectomy

Overall Costs Thymectomy @ Costs daVinci

Ann Thorac Surg 2008;85:768-771 O Fixed Costs 95,10%

. @ Personnel Costs

| B Costs of material Anesthesia

W
E
N
-~
0
O
o
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Summary 1
Thoracoscopic Thymectomy for MG

* While controversy regarding extent of
resection persists, appears equivalent to
open subtotal techniques and with
modifications may replicate maximal

thymic resections

« May have short-term advantages In
morbidity and pulmonary function

ROSWELL
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Summary 2
Thoracoscopic Thymectomy for Thymic Neoplasms

« Because of potential for delayed
recurrence, just beginning to gain
acceptance for selected patients

e Caution needs to be exercised based on
patient anatomy and comorbidities

ROSWEILL
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