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Background: Thymectomy is an effective method of improving myasthenia gravis. Video-assisted thoracoscopic sur-
gery provides a new approach to thymectomy, for the treatment of myasthenia gravis. We present our experience using
video-assisted thoracoscopic thymectomy to treat Taiwanese patients with myasthenia gravis.

Method: From January 1997 to August 2002, 51 patients with myasthenia gravis were enrolled: 18 males and 33 fe-
males, ranging in age from 11 to 64 years (average, 37.9 years). Preoperative Osserman's classifications were: class I,
11 patients; class ITA, 18 patients; class HIB, 18 patients; class IIl, 2 patients; and class IV, 2 patients. Only 2 patients
received preoperative plasmapheresis; during surgery, all except 2, were placed supine position in the 45-degree
left-lateral decubitus position under double-lumen intubated anesthesia. Both the thymic gland and anterior mediasti-
nal adipose tissue can be harvested using the right-side approach for video-assisted thoracoscopic surgery.

Results: All procedures were performed using a right-side approach without conversion. The average operating time
was 150 minutes (range, 120 to 260 minutes). The harvested thymus gland weighed an average of 49.4 grams (range,
21.4 to 90 grams). Two patients required prolonged postoperative ventilator support. Final pathologic results were: 3
encapsulated stage I thymomas, 45 hyperplastic thymus glands, and 3 atrophic thymus glands. Complications included
I segmental atelatasis of the lung and 1 hemothorax; no surgical mortalities occurred. Mean postoperative hospital
stay was 6 days (range, 4-20 days). After a mean follow-up of 36.1 months (range, 6-60 months), 47 (92.1%) patients
experienced improvement or resolution of symptoms: 14 (27.5%) patients obtained complete remission without any
medication, 14 (27.5%) patients were categorized as class 2, 21(41.1%) patients were class 3, 2 (3.9%) patients were
class 4, and none were class 5, according to DeFilippi postoperative classification.

Conclusion: Complete thymectomy can be achieved by video-assisted thoracoscopic thymectomy, and this procedure
is technically feasible and associated with favorable outcomes. (Changhua J Med 2003;8:149-154)
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approach remain somewhat controversial. Landreneau
Introduction successfully performed video-assisted thoracoscopic
surgery (VATS) for resection of an anterior mediastinal
tumor in 1992 [14]. Since 1993, more studies have re-
ported the use of video-assisted thoracoscopic thymec-
tomy (VATT) for the treatment of myasthenia gravis
[15-22]. We report our method of thoracoscopic thy-
mectomy, using a right-side approach to treating myas-
thenia gravis.

The thymus gland is thought to play a central role
in the pathogenesis of myasthenia gravis [1]. Thymec-
tomy has long been an accepted treatment for this dis-
order, and is the treatment that offers the best chance of
complete remission [2]. A variety of surgical approaches
have been advocated, involving transcervical [3-5],
transsternal [6-10], subxiphoid approach [11] and com-
bined exposure of the anterior mediastinum [12,13]. The
appropriate timing of the operation and the best surgical

' Department of Surgery, *Division of Neurology. 3Department of Pathology, Changhua Christian Hospital, Changhua,
Taiwan, *Institute of Medicine, Chung Shan Medical University, Taichung, Taiwan

Received: February 7, 2003  Revised: April 8, 2003  Accepted: May 7, 2003

Reprint requests and corresponding to: Dr. Torng-Sen Lin, Department of Surgery, Changhua Christian Hospital, 135
Nanhsiao Street, Changhua 500, Taiwan.

Changhua J Med 2003 * Vol 8 * No 3 149



T.S. Lin, T.C. Chen, C.Y. Wu, et al

Material and Methods

From January 1997 to July 2002, 51 patients with
myasthenia gravis were referred to Changhua Christian
Hospital, Changhua city for VATT. Per our hospital's
protocols, preoperative plasmapheresis was not rou-
tinely administered. If a patient was receiving pe-
rioperative steroids, IV steroids with 1000 mg of
solumedrol diluted to 400 mL of normal saline were
infused for 4 hours during the perioperative period. As
with any surgical procedure involving a patient with
myasthenia gravis, neuromuscular blocking agents and
aminoglycoside were avoided. A left double-lumen en-
dotracheal tube was routinely used, but a bronchial
blocker, which was used instead of a double-lumen tube,

was occasionally needed for children and young females.

Blood pressure was monitored with an arterial line and
pulse oximetry was continuously monitored because 1
lung collapsed during surgery. Intraoperative pneu-
momediastinum with CO, was not necessary. All pa-
tients were placed in the supine position in the
45-degree left-lateral decubitus position. We routinely
approached the thymus gland from the right side with 3
trocars and placed the first 10-mm trocar at the 6" in-
tercostal space in the midaxillary line. A O-degree, 8-mm
rigid scope (Karl Storz, Germany) was then placed
through this trocar for visualization. Two subsequent
trocars were placed, one usually at the third intercostal
space in the midaxillary line and the other at the fifth
intercostal space in the anterior axillary line (Figure 1).
Occasionally, a fourth incision, measuring 2-3 cm in
diameter at the second or third intercostal space just
lateral to the sternum, was useful to retract a Jarger thy-
mus gland or coincident thymoma out of the chest wall.
Basically, we dissected the adipose tissue, includ-
ing pericardial fat, from the inferior-most portion of
anterior mediastinal tissue just anterior to the phrenic
nerve and above the diaphragm. The thymus gland and
anterior mediastinal tissue were bluntly dissected from
the retrosternal area until the superior vena cava and left
innominate vein were ascertained. The superior ligament
of the thymus can be easily identified, and both upper
poles of the thymus gland can be freed from the cervical
area by sharp dissection. Once the dissection was
achieved, the specimen was easily extracted from the
chest cavity by a specimen bag placed through an ante-
rior trocar site (Figure 2). A small (Fr 24 ) chest tube
was placed adjacent to the mediastinum. The lung was
reinflated under direct vision. The remaining trocar sites
were closed in 2 layers with a subcuticular suture. The
patients were usually extubated in the operating room or
postoperative room. Postoperative chest radiograph was
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routinely obtained to rule out any pneumohemothorax.
The patients’ preoperative medications (anticholinergic
agents and steroids) were initiated orally in the recovery
room.

Figure 1. During the operation, patients were placed
supine position in the 45 degree left lateral decubitus
position under double-lumen intubated anesthesia.
Usually three 1 cm incision wounds over anterior axil-
lary line at the 3™, 5" and 6™ intercostal spaces are
necessary.

Figure 2. The completely harvested thymus gland.
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Results

A total of 51 patients underwent VATT in our insti-
tution for the treatment of myasthenia gravis. The mean
duration of symptoms prior to surgery was 38.2 months.
More than 70% of patients were receiving steroids pre-
operatively. All patients were classified preoperatively
by the Osserman's classification (Table 1) [22]. All pro-
cedures were undertaken using a right VATS approach
without conversion. The average operating time was 150
minutes (range, 120 to 260 minutes). Most patients were
extubated in the operating room or recovery room. The
harvested thymus gland weighed a mean of 49.4 grams
(range, 21.4 to 90 grams). Two patients required pro-
longed postoperative ventilator support more than one
week. The final pathologic results were: 3 encapsulated
stage I thymomas, 45 cases of hyperplastic thymus, and
3 atrophic thymus glands. Surgical morbidity included 1
segmental atelatasis of lung and 1 hemothorax, no sur-
gical-associated mortalities occurred. The mean postop-

Table 1. Osserman classification of myasthenia gravis.

Video-Assisted Thoracoscopic Thymectomy

erative hospital stay was 6 days (range, 4-20 days). Af-
ter a mean follow-up of 36.1 months (range, 6-60
months), 47 (92.1%) patients demonstrated improve-
ment or resolution of clinical symptoms: 14 (27.5%)
patients obtained complete remission without any
medication, 14 (27.5%) patients were in class Class 2,
21 (42.1%) patients were in class 3, 2 (3.9%) patients
were in class 4, none were in class 5 according to De-
Filippi [4] postoperative classification (Table 2). Com-
plications included an episode of bleeding from the
junction of superior vena cava and left innominate vein,
which was successfully stopped by the suture method
using 6-O prolene without thoracotomy. One patient
with concurrent pancytopenia and poor preoperative
respiratory effort, as well as a concurrent 4-cm thymoma,
developed postoperative respiratory failure and required
prolonged ventilatory support for 7 days, despite the
administration of preoperative plasmapheresis; this pa-
tient was discharged uneventfully on postoperative day
13 and obtained complete remission without any symp-
toms or medications at 5-year follow-up.

Class Description Patient No (%)
I Ocular myasthenia gravis: involvement 11(21.6%)

of extraocular muscles only

Ha Mild generalized myasthenia gravis: generalized 18(35.3%)
weakness without respiratory muscle involvement

Itb Moderately generalized myasthenia gravis: significant 18(35.3%)
manifestation of weakness with exercise tolerance

11 Acute fulminating myasthenia gravis: rapid onset 2 (3.9%)
(within 6 months) of respiratory muscle involvement

Iv Late severe myasthenia gravis: progressive 2 (3.9%)

in severity for 2 or more years

Table 2. DeFilippi postoperative classification.

Class Description

Patient No (%)

Complete remission, no medications
Asymptomatic, decreased medications

No change
Worsening symptoms

(O N O

Improved, decreased symptoms or decreased Medications

14(27.5%)
14(27.5%)
21(41.1%)
2 (3.9%)
0( 0%)

Discussion

Myasthenia gravis is an autoimmune disease af-
fecting neuromuscular transmission [1]. Treatment of
myasthenia gravis was first described by Sauerbruch in
1912 [23]. To date, thymectomy is an effective thera-
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peutic option for treating myasthenia gravis with or
without thymoma. There are various conventional ap-
proaches for thymectomy, but the best surgical approach
remains controversial. The extent of thymectomy has
also been a matter of debate. Most authors agree that it
is important to remove the thymus as well as most of the
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adjacent fatty tissue when treating myasthenia gravis
[7,12,13].

Transsternal thymectomy is the most common op-
eration performed by thoracic surgeons today because it
is relatively easy to do, with low morbidity [6-10].
Transsternal thymectomy may provide a more complex
dissection of mediastinal adipose tissue, rather than ec-
topic thymic tissue beneath the thymus gland and poten-
tial accessory cervical lobe. Herein, Jaretzki et al sug-
gest that the maximal thymectomy allows wide exposure
in the neck and mediastinum and removal of all surgi-
cally accessible thymic tissue via a T-shape incision that
includes a transverse cervical incision and a vertical
sternal inciston {12]. The disadvantage of both the
maximal thymectomy or transsternal thymectomy is the
disfiguring scar necessitated by the procedure. Tran-
scervical thymectomy was initially encouraged due to its
lower morbidity and cosmetic effect. The best known of
these techniques, described by Cooper, DeFilippi, and
Ferguson et al [3-5], is reported to allow the removal of
as much thymus as the maximal resection. The main
concern with the transcervical approach is the inability
to completely remove the whole thymus gland and ec-
topic thymic tissue within the anterior mediastinum [9].
Henze and Fischer noted that about 27% to 32% of pa-
tients in 2 series required reoperations because residual
thymus has been found in all patients with a previously
failing transcervical thymectomy [9,10].

Although both VATT and transcervical thymectomy
can yield better cosmetic results, the former has addi-
tional advantages over the conventional transcervical
approaches in that the visualization is much better and
avoids a crowd of instruments through a single access
site. Clinical course after VATT seems to be comparable
to other series performed via the transsternal approach.
Concern has been raised whether complete or total
thymic resection is possible. In our experience, this
procedure can provide a complete dissection of the
whole thymus and complete anterior mediastinal adi-
pose tissue, except in the vicinity of the aortopulmonary
window or below the left innominate vein. Although the
procedure is technically advanced, a well-trained tho-
racic surgeon familiar with the VATS procedure should
be capable of performing thoracoscopic thymectomy.
We advocate the VATS approach and hope that
longer-term follow-up in a larger series will clarify the
role of VATT in the management of myasthenia gravis.

Rucker and colleagues recommend the left-side
approach based on the premise that most of the thymus
gland is located left of midline [18]. However, we favor
the right-side approach for the following reasons: First,
there is more space in the right thoracic cavity and fewer
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limitations on visualization or instruments imposed by
the heart and pericardium. Second, it is difficult to lo-
calize the left innominate vein or to approach the recess
between the innominate vein and the superior vena cava
from the left side of the chest. But, the right-side ap-
proach facilitates the identification of the innominate
vein by upward dissection along the superior vena cava.
Third, VATT is convenient to perform due to the direc-
tion of dissection from the level of the diaphragm to the
neck for most surgeons accustomed to using the right
hand. The only negative aspect of right-side approach is
the limitation of not being able to perform an extensive
dissection of tissue in the aortopulmonary window.
Mineo and his associates utilized an adjuvant pneu-
momediastinum with carbon dioxide insufflation to fa-
cilitate dissection into the cervical area if the cervical
area could not be well visualized [16]. However, we
never adopted it. Occasionally, a fourth trocar site
placed in the second or third intercostal space just lateral
to the right border of the sternum is helpful, especially if
there is a very large amount of mediastinal adipose tis-
sue or coincident thymoma.

Most reports indicate that marked improvement can
be expected after thymectomy in patients with a short
preoperative duration [17], but the beneficial effects of
thymectomy are usually delayed for months or years
after the procedure. DeFilippi suggests patients are more
likely to be improved or in remission if thymectomy is
performed within the first year of the onset of symptoms
[4]. The disease frequently occurs in young females and
children, and there is frequently a reluctance on the part
of these patients or their treating physicians to undergo a
major surgical procedure because of cosmetically unac-
ceptable surgical scars. Because the adverse cosmetic
results are minimized with VATT, patients and their
physicians are more willing to consider a surgical inter-
vention. Additional investigations with long-term fol-
low-up are needed to further clarify the role of VATT in
thoracic surgery.

Conclusion
Thoracoscopic thymectomy provides an effective
and safe approach to surgical intervention for patients
with myasthenia gravis. We recommend a right-sided
approach under double-lumen intubated anesthesia dur-
ing surgery.
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