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Abstract

Background Videothoracoscopic thymectomy is an

alternative surgical procedure for patients with nonthym-

omatous myasthenia gravis. The aim of this study is to

present our experience and to analyze the factors contrib-

uting to the operative morbidity.

Methods Ninety myasthenia gravis patients were operated

through right-sided videothoracoscopy from June 2002 to

September 2006. Prospective data recording was performed.

Surgeon-related conversion to open surgery, length of the

operation, chest tube duration time, duration of hospital stay,

amount of drainage, pain score, and complications were

evaluated. Factors contributing to longer operation time and

longer postoperative stay were studied.

Results The mean length of chest tube duration and post-

operative hospital stay was 26.7 ± 18.6 hours and 2.2

days ± 1.1 days respectively. Visual analogue scale (VAS)

values for pain evaluation were 2.0 ± 1.4. Surgeon-related

open conversion occured in two patients (2.2%). Body mass

index (BMI) was the sole significant factor for longer oper-

ation time. (23.04 ± 2.93 versus 25.61 ± 2.70 (p = 0.001).

The amount of pyridostigmine was the only significant factor

for longer hospital stay (213.3 ± 101.5 mg versus 270.

0 ± 122.6 mg (p = 0.044).

Conclusions This study demonstrates the right-sided vid-

eothoracoscopy is a safe procedure. The only contributing

factors were: BMI >25.61 for longer operation time, and

pyridostigmine level >270 mg for duration of postoperative

stay.

Keywords Videothoracoscopy � Thymectomy �
Myasthenia gravis

Currently, the most common surgical approach to the thymus

gland for myasthenia gravis (MG) is a median sternotomy,

either partial or total. Other techniques, namely the trans-

cervical approach and the more-radical approach that com-

bines a median sternotomy with a transcervical incision also

have their advocates [1, 2]. Surgical technique of thoraco-

scopic thymectomy has been well described [3]. However,

the videothoracoscopic thymectomy literature still does not

have enough articles describing a large number of patients

and the experience of high-volume centers. In this article, we

present our experience on 90 MG patients and analyze the

factors contributing to longer operation time and longer

postoperative hospital stay.

Material and methods

Patient characteristics

The perioperative and long-term results of the two thy-

mectomy techniques (videothoracoscopic thymectomy and

thymectomy through partial upper sternal splitting) were
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explained to all patients undergoing videothoracoscopic

thymectomy at the Istanbul Medical Faculty between June

2002 and September 2006. Ninety patients who chose

videothoracoscopic thymectomy technique were included

in this study. Patient age, gender, duration of disease, body

mass index (BMI), medication, length of the operation,

chest tube duration time, duration of hospital stay, the

amount of drainage, pain score, and complications were

recorded prospectively. Patient myasthenic condition was

graded according to modified Osserman classification as 0:

asymptomatic, 1: ocular sign and symptoms, 2: mild gen-

eralized weakness, 3: moderate generalized weakness,

bulbar dysfunction or both and, 4: severe generalized

weakness, respiratory dysfunction, or both. Reasons for

conversion to open surgery were noted. Conversion to open

surgery occurred due to two main factors: surgeon-related

conversion due to hemorrhage (two patients) and patient-

related factors (nine patients). These patients were ex-

cluded from the study. Indepentent sample t tests were used

in the analyses.

Diagnosis, preoperative care, and referral

The diagnosis of MG was based on the history of fatiguable

weakness, a positive response to anticholinestherase test,

and abnormal repetitive nerve stimulation or single-fiber

electromyography studies. Detection of AChR antibodies

by radioimmune assay was performed routinely. After the

diagnosis was confirmed and MG symptoms were medi-

cally controlled, patients were referred for surgery. A

course of five intravenous immunoglobulin treatment was

started in patients with severe bulbar symptoms and severe

generalized weakness. All patients were evaluated by a

single surgeon (AT) and operations were performed by the

same surgeon. Age was not considered as a factor for

limiting the operation for MG unless the patient was a

candidate for video-assisted thoracic surgery (VATS). For

others, we limited the upper age limit to 60 years. We

excluded patients with thymoma from the study group,

although the presence of thymoma smaller than 2 cm on

computed tomography was not considered a contraindica-

tion for VATS.

Exclusion criteria

Nine patients who had patient-related conversions and se-

ven patients who were opererated with VATS but had

thymomas were excluded from the study. Patient-related

conversions included an unexpected thymoma with inva-

sion to surrounding structures (three patients), inability to

have a single-lung ventilation (one patient), intolerance to

single-lung ventilation (four patients) and natural pleu-

rodesis (one patient).

Perioperative management

Anesthetic and final neurological assessments were per-

formed at the ward on the day before surgery by specialists

accustomed to myasthenic patients. Patients took their

morning doses of pyridostigmine and/or corticosteroids

perorally with a small amount of water. If surgery was

delayed until the afternoon further doses of pyridostigmine

were given. No other premedication was used. Anesthesia

was induced with propofol 2–2.5 mg/kg and fentanyl 1 lg/

kg. Muscle relaxation was achieved with mivacurium 0.1

mg/kg (1 x ED95 dose). The trachea was intubated with a

left double-lumen tube (Mallinckrodt, Ireland; no. 39 for

male and no. 37 for female patients). The position of the

tube was confirmed with both auscultation and fiberoptic

bronchoscopy (Karl Storz Company, Germany). Anesthe-

sia was maintained with propofol infusion and supple-

mental doses of fentanyl. One-lung ventilation was applied

throughout the thoracoscopic procedure. Muscle relaxation

was monitored by both the train-of-four monitoring and

observation of diaphragmatic movement. Supplemental

doses of mivacurium 2 mg were applied if the TOF ratio

was >25% or a diaphragmatic movement was observed

through the thoracoscope.

Operative technique

We prefer the right side because of the important land-

marks of the right chest cavity (superior vena cava and left

innominate vein) and because the space is larger in the

right chest.

The patient is positioned supine with the table rotated

30� to the surgeon’s side. Additional support must be added

so that the patient remains secure and supine on the table.

Typically, three thoracoports of 5 mm, 10 mm and 11 or 15

mm are used above and middle around the mammary gland

(Fig. 1). We prefer to use the ports according to the size

and shape of the mammary gland. The surgeon corrects the

place of the right mammary gland and opens the thoraco-

port holes around the mammary tissue without entering the

gland. A combination of both blunt and sharp dissection is

used to dissect out the gland without violating the capsule.

One must pay careful attention to the phrenic nerve and

avoid both direct and indirect injury. Superior vena cava

and the phrenic nerve over it are the landmarks in the right-

sided approach (Fig. 2).

Initially the right side of the mediastinal pleura is in-

cised and the plane between the anterior gland and the

sternum is fully developed. The contralateral pleura into

the left hemithorax is then opened. At the time the left

pleural space is entered, the endotracheal tube is tempo-

rarily disconnected to allow the left lung to collapse. With

this maneuver incision along the left mediastinal pleura can
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be safely completed under the left side of the sternum and

the left mediastinal pleura is taken into the specimen.

Next, the right inferior pole of the thymus is separated

from the pericardium. By pushing the gland up towards the

sternum, the plane is developed along the anterior peri-

cardium, across the mediastinum and again entering the left

pleural space. Next, two planes are connected through a

combination of both blunt and sharp dissection and the

entire inferior left pole is released.

One of the most difficult parts of the dissection is the

venous tributaries to the brachiocephalic vein. The superior

vena cava is mobilized away from the gland to expose the

left brachiocephalic vein. Small thymic veins are dissected

and clipped. These venous tributaries can be avulsed easily

and can lead to troublesome bleeding. To facilitate the

dissection, small gauses, peanuts, and conventional forceps

are used. Retracting the thymus inferiorly allows exposure

of the superior poles. The superior pole is retracted using a

moderate amount of tension. Flexing the patient’s head at

this juncture can augment the exposure. After releasing the

right upper pole, the thymic vein can be seen and should be

divided by clipping both sides (Fig. 3). We prefer to double

clip the proximal side. The left upper pole is also dissected

in a similar fashion. Once entirely free, the gland is placed

in a specimen bag and removed through the superior port.

The rest of the mediastinum is inspected for ectopic thymic

tissue. The brachiocephalic vein is elevated and inspected

to remove any posterior tissue. The brachiocephalic vein,

superior vena cava, aorta, and pulmonary arteries should be

clearly visualized.

Fatty tissue in the right cardiophrenic angle is dissected

completely and left cardiophrenic angle partially. After

careful hemostasis, both lungs are collapsed by discon-

necting the ventilator and a Jackson Pratt drainage system

is placed across the mediastinum so that both pleural

spaces are drained. A positive end expiratory pressure of 7–

8 cm H20 is applied to the endotracheal tube to resolve any

residual atelectasis. Pain management is standardized as

intraoperative intercostal blockage with 5 ml of bupiva-

caine 0.5% (Marcaine, AstraZeneca, Istanbul) to all port

sides and additional nonsteroid anti-inflammatory agents.

Results

Perioperative period

The study group consisted of 76 (84.4 %) female and 14

(15.5 %) male patients with a mean age of 30.9 years

(standard deviation 13.7 years). Preoperative medications

consisted of pyridostigmine bromide and corticosteroids

with an average of 229.89 ± 110.5 mg and 15.89 ± 21.19

mg, respectively. Mean operation time was 64.3 ± 27.4

Fig. 1 The place of the ports for a right-sided thoracoscopy

Fig. 2 Superior vena cava and the phrenic nerve over it are the

landmarks

Fig. 3 After releasing the right upper pole, the thymic vein could be

divided by clipping both sides
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minutes. The mean amount of chest tube drainage was

146 ± 138 ml. The mean length of chest tube duration and

postoperative hospital stay were 26.7 ± 18.6 hours and 2.2

days ± 1.1 days, respectively. VAS for pain evaluation

revealed values of 2.0 ± 1.4. Complications were noticed

in two patients (2.2%). Two patients experienced intensive

care unit stay with 18 hours and 48 hours. There was no in-

hospital or 30-day mortality.

Factors contributing to longer operation time and longer

hospital stay

Age, BMI, Osserman stage, gender, age, medications

(corticosteroids/day, pyridostigmine bromide/day), and

duration of disease were analyzed to evaluate their effects

on longer opeation time (>64 minutes) and longer hospital

stay (>2.2 days).

The factor affecting longer operation time was BMI

p = 0.001 (23.04 ± 2.93 versus 25.61 ± 2.70).

The factor affecting longer hospital stay was the amount

of pyridostigmine (p = 0.044) (213.3 ± 101.5 mg versus

270. 0 ± 122.6 mg)

Discussion

In this study, we observed a mean operation time of 64.3

minutes and 146 ml of chest tube drainage. Chest tube

duration time was 26.7 hours and postoperative hospital

stay was 2.2 days. VAS for pain scored 2.0. Complications

were seldomly noticed.

The factor affecting longer operation time was BMI

(p = 0.001). The factor affecting longer postoperative

hospital stay was the amount of pyridostigmine

(p = 0.044).

During our initial surgical experience with 32 VATS

patients, we performed a study to compare the immediate

postoperative results after thymectomies performed

through partial upper splitting and VATS [4]. This study

demonstrated that videothoracoscopic thymectomy patients

had a shorter duration of chest tube drainage (48.8 versus

29.8 hours, p < 0.001), less amount of drainage (264.4 vs.

178.6 mL, p = 0.001), shorter hospital stay (5.6 versus 2.3

days, p = 0.000) and lower visual analogue scale score (4.8

versus 3.1, p < 0.001) [4]. Other reports seemed to support

our data with even better results [3, 5, 6]. In the past few

years, the longest median postoperative stay and chest tube

duration in VAT thymectomy were presented as four days

(range 2–6 days) and two days (range 1–3 days) [7],

respectively. In a large retrospective series presented lately,

mortality was 0% and morbidity was 9.34 %. The mean

operative time was found to be 90 ± 45 minutes [16]. The

mean length of hospitalization was 2.3 days (range 2–6

days) [8]. In another smaller series that included 18 pa-

tients, the average chest tube drainage time was 2.1 days,

and the mean hospitalization time was 6.3 days. Three of

the 18 patients needed temporary mechanical ventilation

for less than 72 hours, and two needed re-intubation due to

either myasthenic or cholinergic crises [9]. As could be

noted from these studies, greater experience shortens

postoperative stay and decreases the number of complica-

tions. We believe these benefits are a positive impetus for

earlier thymectomy.

We noticed that some operations took longer time and

some operations were easier even through the same sur-

geon carried out the procedures. No variable except BMI

affected operation time. Length of hospital stay was di-

rectly correlated with pyridostigmine dose, which reflected

the severity of MG. We did not notice a similar study in the

literature that studied the factors affecting the perioperative

period during thymectomy with VATS.

We did not present our data concerning post-thymec-

tomy results because we wanted to present a large data set

with longer follow-up times; our aim was to present our

results at least three years after the last procedure studied in

the group. Although the rate of complete remission in the

long term is certainly the most important result of surgery

to determine the efficiency of the procedure, it is difficult to

compare the series. The complete remission rate in patients

who were followed up with a mean of 3.3 to 5.4 years

showed the crude complete remission rate to be around

45% [10–12].

Videothoracoscopic thymectomy allowed better preser-

vation of lung functions perioperatively when compared to

median sternotomy [13]. We noticed a very fast and

smooth recovery period. Although we did not have specific

data for postoperative pulmonary functions, it is obvious

that VATS had a pulmonary function-sparing effect. The

cosmetic benefit supplied by VATS thymectomy is cur-

rently superior to other techniques since the incisions are

around the mammary gland. The cosmetic benefit is also

thought to be a positive impetus for earlier thymectomy,

which has been shown to allow rapid and durable clinical

benefit and may prevent the use of aggressive immuno-

suppressive treatment [14–17].

The VATS approach to the thymic gland has also been

described as: left thoracoscopy, bilateral thoracoscopy, and

bilateral thoracoscopy combined with cervicotomy. We

believe the endoscopic choice of the surgeon should fit

with the type of thymectomy procedure advocated. If the

team performs maximal thymectomy, endoscopic proce-

dure should be cervicotomy plus bilateral thoracoscopy,

which could be considered a more-aggressive approach

compared to unilateral techniques. Bilateral thoracoscopy

should be the only choice for extended thymectomy be-

cause it cannot be employed by unilateral intervention. If
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the procedure of choice for the thymic gland is simple

thymectomy, unilateral interventions should be advocated.

In these circumstences we prefer the right side because the

right hemithoracic cavity is larger and the superior vena

cava with the phrenic nerve is an important landmark.

We conclude that this surgical technique, which was not

proven to be the standard method of treatment based on

randomized studies, should still be used along with tech-

niques that do not interfere with the original disease and its

consequences. This means safer and minimally invasive

operation with maximal tissue extraction.
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