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Background. It remains controversial whether transcer-
vical thymectomy offers results equivalent to thymec-
tomy by way of a median sternotomy in the treatment of
myasthenia gravis. Furthermore, preoperative prognostic
factors have not been clearly defined.

Methods. This study is a retrospective chart review and
interview of 78 patients completing transcervical thymec-
tomy for myasthenia gravis between 1992 and 1999.

Results. There were 24 men and 54 women. Mean age
was 40 years (range, 13 to 78 years). Twelve patients were
in Osserman class 1, 25 in class 2, 30 in class 3, and 11 in
class 4 (mean, 2.5). There was no perioperative mortality
and 6 {7.7%) morbidities. Mean length of stay was 1.5
days and mean follow-up, 54.6 months. The crude cumu-
lative complete remission (asymptomatic off medications
for 6 months) rate was 39.7% (n = 31). Only 8 patients
(10.3%) failed to improve after transcervical thymectomy.
Kaplan-Meier estimates of complete remission were 31%
and 43% at 2 and 5 vears, respectively. Eight patients with

hymectomy is an accepted therapy in selected pa-

tients with myasthenia gravis (MG). Its salutory
effect on the natural history of the disease was first
suggested by Blalock and colleagues in 1939 [1]. Tran-
scervical thymectomy (TCT) was first performed in 1912
by Sauerbruch and reported by Schumacher and Roth
[2]. Although this was the first approach to thymectomy
to be described, it has remained controversial. The ben-
efits of TCT, including decreased morbidity and hospital
stay versus transsternal thymectomy, are relatively un-
questioned. The procedure has been criticized, however,
primarily because many believe that a complete resection
cannot be performed by this exposure and that incom-
plete resection may compromise outcome. Some investi-
gators, in fact, have advocated maximal thymectomy with
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thymoma had a 5-year estimated complete remission rate
of 75% in contrast to 43% in 38 patients with thymic
hyperplasia and 36% in 32 patients with neither thy-
moma nor hyperplasia (p = 0.01). Twelve patients with
ocular myasthenia had a 5-year estimated complete re-
mission rate of 57%, whereas patients with mild-to-
moderate {n = 55) or severe {n = 11) generalized symp-
toms had 5-year complete remission rates of 43% and
30%, respectively (p = 0.21).

Conclusions. Overall, extended transcervical thymec-
tomy offers results that are comparable to those pub-
lished for the transsternal procedure. Patients with
milder disease (including isolated ocular disease) and
taking no precoperative immunesuppressive agents ap-
pear to experience higher remission rates. In contrast to
previous studies, we also find that small thymomas
predict better responses to thymectomy.
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extensive neck and mediastinal dissection to assure com-
plete resection of all thymic tissue {3].

Inconsistency in terminology, outcome measures, and
statistical analysis has made it difficult to compare results
acress studies addressing the impact of thymectomy on
MG, including those studies attempting to compare the
results obtained by TCT versus transsternal thymectomy
[4]. Most investigators agree that sustained, complete
remission {CR) should be the primary outcome measure
in these studies. A sustained, CR must be carefully
defined as a patient who is asymptomatic without med-
ications for a minimum of 6 months to exclude those
patients who recur after initial remission, This definition
can be used to calculate the crude cumulative CR rate
(simply, the number of patients with CR/total number of
patients), which ignores differing durations of patient
follow-up postoperatively. Complete remission, how-
ever, is a time-dependent outcome, and more remissions
are expected with longer follow-up. Te account for this
time factor and thus allow comparison among studies
that report at different follow-up times, the proper sta-
tistical analysis method is life-table survival analysis
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Table 1. Modified Osserman Classification

Osserman

Score Description

0 Asymptomatic

1 Ocular signs and symptoms

2 Mild generalized weakness

3 Moderate generalized weakness

4 Severe generalized weakness, respiratory

dysfunction, or both

{Kaplan-Meier estimation). Unfortunately, there are very
few publications that report data analyzed by this statis-
tical method.

Since 1992 extended transcervical thymectomy as de-
scribed by Cooper and associates [5] has been our pro-
cedure of choice for MG patients without thymoma as
well as selected patients with small thymomas [6]. Pa-
tients who are unable to completely extend their neck,
and those with large thymomas or suspicien of invasive
thymomas are operated on through a median sternot-
omy. We retrospectively reviewed our experience in an
effort to determine, in as statistically valid 2 manner as
possible, i the less invasive transcervical approach
achieves results equivalent to those published for other
approaches to thymectomy.

Patients and Methods

We conducted a retrospective review of 121 consecutive
patients who underwent attempted transcervical thymec-
tomy between fanuary 1992 and September 1999. The
medical records, operative notes, and pathology reports
were reviewed. Of the 98 patients with MG, 92 patients
(93.8%) were available for follow-up evaluation by either
telephone contact or communication with their neurolo-
gist. Eight patients who required extension of the cervical
incision were excluded from the analysis (two underwent
thoracoscopies and six, median sternotomies), as were 6
patients who had not completed 6 months of follow-up.
Thus, 78 patients met criteria for inclusion in the study.
The patients’ disease was categorized by a modified
Osserman classification (Table 1). Because this is the
classification that was used in most patients throughout
their preoperative care and evaluations, we believe that it
was most appropriate to use this classification rather than
attempt to retrospectively reclassify patients according to
the more detailed Myasthenia Gravis Foundation of
America Clinical Classification [7].

The procedure consisted of an extended TCT, as de-
scribed by Cooper and colleagues [5], involving extracap-
sular removal of the entire gland including the cervical
and mediastinal poles as weil as the bulk of the extrathy-
mic mediastinal fat between the phrenic nerves and
down to the diaphragm. The procedure does not remove
the pleurae or fat directly apposed to the pleurae, tissue
posterior to the phrenic nerves, or other areas where
ectopic thymic tissue has been described. No drains are
left in place.
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Crude cumulative CR rate (number of patients asymp-
tomatic off medications for at least 6 months/number of
patients evaluated) was calculated. More appropriately,
the Kaplan-Meier estimate of time to CR and CR rates at
specific time points were also determined. For Kaplan-
Meier estimation [8), time to CR was defined as time from
operation to first date that CR patients were asymptom-
atic and off of all medications (start date). These patients
then had to remain asymptomatic and off of all medica-
tions for at least 6 months follow-up time from the start
date to be counted as in CR. Those who had not achieved
CR were censored and their me to CR was defined as
time from operation to mast recent patient contact. These
non-CR patients had to have at least 6 months of fol-
low-up after operation to be included in the analysis.
Univariate survival analysis using the log rank test [9]
was performed to determine the impact of various pre-
operative and operative factors on time to CR. The Cox
proportional hazards regression model [10] was used to
determine the simultaneous impact of several prognestic
factors, Statistical significance was set at the 0.05 level. All
analyses were performed in SPSS statistical package
(5PSS Inc., Chicago, IL).

Results

Patient Characteristics

Of the 78 patients with MG, there were 24 men and 54
women, mean age 4 years (range, 13 to 78 years). By the
modified Osserman classification, 12 patients had a max-
imum preoperative severity of illness placing them in
class 1, 25 in class 2, 30 in class 3, and 11 in class 4, with
a mean preoperative Osserman classification of 2.5 (Table
1). Preoperative treatments are listed in Table 2.

Operative Morbidity

Mean operative time was 96.8 minutes (range, 40 to 180
minutes). There was no perioperative mottality. There
was one late death; a 71-year-old man who died 3 years
postoperatively due to massive pulmonary embolism. Six
patients (7.7%) suffered an operative morbidity: 2 pneu-
mothoraces that required aspiration, 2 wound infections
(one of these requiring repeat transcervical exploration
for mediastinal drainage), 1 case of atrial fibrillation, and
1 case of vocal cord paralysis. Mean length of stay was 1.5
days (range, 0.5 to 4.0 days). All patients were extubated
in the operating room, and none were transfused.

Pathology

The thymus gland was normal in 32 patients and dem-
onstrated follicular hyperplasia in 38, Eight patients had
thymoma: 3 in Masaoka stage 1, 5 in stage IL

Crude Cwmulative Complete Remission Rate

With a mean follow-up of 54.6 months, CR was achieved
in 31 patients; the crude cumulative CR rate is thus 31 of
78 patients (39.7%). Fifteen patients (19.2%) were asymp-
tomatic with medications, 22 (28.2%) were symptomatic
but improved in Osserman class (all by two classes), 3
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Table 2. Preoperative Treatment Regimens

Treatment Number of Patients
None 1
Single drug treatment (n = 39)
Pyridostigmine 35
Steroid 3
Azathioprine 1
Two-drug or modality treatment (n = 26)
Pis 11
PiAa
P/pheresis 11
Alpheresis 1
PIIVIG 1
Three-drug or modality treatment (n = 8)
PISIA 4
P/S/pheresis 2
P/SITVIG 1
PiAtpheresis 1
Four-drug or modality treatment (n = 4}
Pi5/Atpheresis 2
PiSIAIIVIG 1
PiSipheresis/TVIG 1
P = pyridostigmine: S =stercid; A= mtj:\.iopri.ne: pheresis =

plasmapheresis; VIG = intravencus immunaglobalin.

(3.8%) relapsed after an improvement or CR (1 to less
than his original disease severity), and 8 (10.3%) showed
no clinical improvement, No patients deteriorated. The
crude CR rates were 50.0%, 44.0%, 36.7%, and 27.3% for
Osserman classes 1, 2, 3, and 4, respectively.

Kaplan-Meier Estimation of Time to Complete
Remission

By Kaplan-Meier analysis method, time to CR was esti-
mated for the 78 patients. The median follow-up for 47
patients yet to obtain a CR was 44 months,

Complete remission rate was 31% and 43% at 2 and 5
years, respectively (Fig 1). According to severity of dis-
ease, patients with ocular myasthenia had a 5-year CR
rate of 57%, whereas patients with mild-to-moderate or
severe symptoms had 5-year CR rates of 43% and 30%,
respectively (Fig 2). However, the difference in time to CR
among the three groups did not reach statistical signifi-
cance (p = 0.21).

Of factors evaluated by univariate analysis (Table 3),
the only ones that predicted time to CR with a p < 0.05
was thymic histology and previous azathioprine use.
According to histology, the 8 patients with thymoma had
a 5-year CR rate of 75%, in contrast to a 43% 5-year CR
rate in 38 patients with hyperplasia and 36% 5-year CR
rate in 32 patients with no hyperplasia (p = 0.01; Fig 3).
Excluding the thymoma patients, there was no significant
difference in time to CR between those with hyperplasia
and those without hyperplasia (p = 0.10).

Those without prior azathioprine use had a 5-year CR
rate of 48% versus 13% for those with prior azathioprine
use (p = 0.03). Use of prednisone also showed a trend
toward worsened outcome, but this did not reach statis-
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Fig 1. Kaplan-Meier curve for time io complete remission (CR) for
all 78 patients. (MG = myasthenia gravis.)

tical significance {p = 0.16). Patients receiving both pyri-
dostigmine and prednisone (p = 0.03) or both pyridostig-
mine and plasmapheresis (p = 0.16) had lower 5-year CR
rates than patients receiving pyridostigmine alone.

The association between thymic histology (thymoma,
hyperplasia, or no hyperplasia) and time to CR was still
statistically significant after adjusting for Osserman class
(ocular only, mild-to-moderate, or severe) using Cox
regression analysis (p = 0.03). Additional regression
analyses to adjust for prior prednisone or azathioprine
use were not performed as it was believed that prior
treatment most likely reflected severity of precperative
symptoms, which was already accounted for in Osser-
man class.
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Fig 2, Kaplan-Meier curves for time to complete remission (CR) ac-
cording to severity of preoperative disease. There is q trend that does
not reach statistical significance (p = 0.21) suggesting higher remis-
sion rates in earlier stage disease (n = 12, ocular; n = 55, mildf
moderate generalized: n = 11, severe generalized).
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Table 3. Five-Year Kaplan-Meier Complete Remission Estimates by Preoperative and Operative Factors—Univariate Analysis

Kaplan-Meier Estimates Log Rank

Variable Level N of CR Rate at 5 Years p Value
All patients 78 43% -
Age <45 yr 53 46%

45+ yr 25 36% 0.62
Sex Male 24 3%

Female 54 49% 0.12
Presurgery Osserman class 1, Vision symptoms 12 57%

2-3, Mild/moderate symptoms 55 43%

4, Severe symptoms n 30% 0.21
Thymic histology Thymoma 8 75%

Hyperplasia 38 43%

No hyperplasia 32 36% 0.01
Symptom duration <Zyr 53 50%

2t yr 22 28% 0.38
Prior pyridostigmine No 19 40%

Yes 68 43% 0.50
Prior prednisone No 53 48%

Yes 25 33% 0.16
Prior azathioprine No 67 48%

Yes 11 13% 0.03
Prior plasmapheresis No 68 46%

Yes 20 7% 0.43

Comment

Transcervical thymectomy, although it offers advantages
in terms of morbidity, patient comfort, and length of stay,
has been criticized based on the belief that total thymec-
tomy cannot be performed by this approach and the
presumption that therefore, TCT must result in lower
tates of MG remission, However, complete resection of
all thymic tissue may not be achieved even by the radical
approach of “transcervical transsternal maximal thymec-
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Lig 3. Kaplan-Meier curves showing significant difference (p =
0.01) in complete remission (CR) rates according to thymic histol-
ogy, with the patients with small thymomas having the best re-
sponse {n = 8, thymoma, n = 38, hyperplasia; n = 32, no
hyperplasia),

tomy” advocated by Jaretski and Wolff [3]. When this
more radical procedure is performed, complete remis-
sion is still obtained in only a subset of patients [11]. The
introduction of the Cooper Thymectomy Retractor (Pill-
ing Co., Fort Washington, PA) in 1988 represented a
significant improvement for exposure of the anterior
mediastinum during TCT [5], and these who have per-
formed the procedure with this device know that extra-
capsular mediastinal dissection can now be performed
transcervically. In this setting, the key question in the
surgical management of MG becomes not the radicality
of a particular procedure, but the results obtained by that
procedure,

There are few published head-to-head comparisons of
TCT versus thymectomy by median . sternotomy, and
those that have been performed are largely irrelevant to
the current era as they were carried out well before the
introduction of the Cooper retractor and thus report on
TCT without the ability to perform an extracapsular
dissection {(basic TCT) [12, 13]. We are thus left to
compare retrospective series that report on results with
one or another approach to thymectomy in the era since
extended TCT has been possible. Cooper and colieagues,
in three reports, have demonstrated excellent results for
extended TCT with crude CR rates of 52% at a mean
follow-up of 3.6 years [5], 35% at a mean of 5.0 years [14],
and 44% at a mean of 8.4 years [15]. The first two reports
[5, 14] present data from the same group of patients. This
group’s work has been criticized primarily because (1)
time-corrected complete remission rates have not been
calculated, and (2) the series were believed to include a
greater percentage of patients with milder disease as
compared to series using the sternotomy approach.
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Table 4. Published Results of Three Approaches to Thymectomy”®
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Crude Complete Mean Kaplan-Meier
Authors [Ref] Remission Rate (%) Follow-up (yr} 5-Year Remission Rate (%)

Maximal Transcervical/ Ashour et al [36]? 35 1.7 NfA
Transsternal Jaretski et al [11)° 16 3.4 50

Budde et al [19] 21 4.3 N/A

Busch et al [37] 19 7.7 NIA

Klein et al [38} L] 5.0 N/A

Transsternal Masaoka et al [23] 40§45 5.0/20.0 NiA

Mulder et al [39] 36 3.6 N/A

Stern et al [40] 50 6.8 N/A

Extended Transcervical® Bril et al [15]" 8.4 NiA

Calhoun et al {14]* s 5.0 N/A
Shrager et al (current study) 40 4.6 43

* Includes only studies in the past 20 years in the English language literature,
remisglon rates as defined herein and mean follow-up.

48 patients, that report complete

representing a pure series of one type of procedure, In aduits, with at least

" Excludes thymoma cases.  *Includes only studies

representing pure series of extended TCT using the Cooper Thymectomy Retractor.

NfA = not applicable.

In the present study, we address the impact of fol-
low-up time by estimating time to CR using Kaplan-
Meier survival analysis. The issue of preoperative sever-
ity of disease is a thornier one and may not be resolved
without a randomized clinical trial. In the report by
Calhoun and co-workers on extended TCT [14], the mean
preoperative Osserman class is in fact 3.0, only 0.25 less
than the mean Osserman class in the series of maximal
thymectomy by Jaretski and associates [11] to which the
TCT data are often compared.

In our series, the mean preoperative Osserman class of
25 does indicate that the patients had somewhat less
severe disease. This is likely a result of the fact that our
neurclegists have come to refer patients with ocular
disease for TCT. It should be emphasized, however, that
although we identified a trend toward improved results
with lower stage disease, this trend did not reach statis-
tical significance. Furthermore, there are almost as many
previous studies suggesting no difference in response to
thymectomy according to severity of disease [16-20] as
there are those suggesting that patients with less severe
disease do respond better,

Table 4 lists selected (see table legend for method of
selection), published results for thymectomy by median
sternotomy and by extended TCT, including this report.
Note that there are little, if any difference, between the
reported crude, CR rates regardless of the method of
thymectomy: for extended TCT the range is 35% to 40%;
for various transsternal techniques it is 19% to 50%; and
for the “maximal” transcervical/transsternal approach, it
is 35% to 46%. As noted in the table, the only two
publications that report Kaplan-Meier estimates of Hme
to CR that met our criteria for evaluability are ours with
TCT and the one by Jaretski and colleagues [11] with
maximal thymectomy. These 5-year CR rates of 43% and
50%, respectively, also do not differ dramatically.

There are a few other publications [17, 21] that report
Kaplan-Meier estimates of time to CR as well as crude
CR rates for MG after transsternal thymectomy; ours is

the only one reporting Kaplan-Meier estimates after
extended TCT. Such “corrected” CR rates allow more
appropriate comparison among studies with differing
lengths of follow-up. If future researchers would report
such rates, the thoracic surgical community would be in
a better position to resolve the controversy regarding
TCT versus transsternal thymectomy.,

Regarding preoperative factors that we found to be
associated with improved outcome, the strongest associ-
ation was with the pathologic findings within the re-
moved thymus. Our finding of a significantly improved
response fo thymectomy in those with thymoma is quite
in contrast with the existing literature, in which the
presence of thymoma has generally been considered a
negative prognostic factor for remission [11, 17, 22-26]. It
should be noted, however, that Papatestas and col-
leagues [27] have previously reported an association
similar to ours between small thymomas removed by
TCT and a higher remission rate.

A likely explanation for this finding is that we are
reporting on a select group of thymomas, With thymo-
mas that are invasive or more than 3 cm in diameter, we
continue to perform a median sternotomy rather than
TCT. These patients, therefore, would not have been
included in the study population. The thymomas re-
ported herein were all in stage 1 or 2. It is feasible that
small or early stage thymomas, such as those in this
study, represent a good prognostic indicator for response
of MG to thymectomy, whereas larger or stage 3 and 4
thymomas represent a negative prognostic factor.

Our data suggest a trend toward lower Osserman class
being predictive of higher CR rate, but this did not reach
statistical significance (p = 0.21), likely due to the small
number of patients in the best and worst symptom
classes. in a subsequent exploratory analysis, time to CR
was compared between patients with ocular symptoms
only and these with any generalized symptoms, This also
did not reach statistical significance, but more closely
approached it (p = 0.13). The only other evaluated vari-
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able that even approached statistical significance for
associatton with time to CR was preoperative use of
immunosuppressive drugs, which appeared to increase
time to CR: prednisone {p = 0.16), azathioprine (p = 0.03).
One interpretation of this finding is that preoperative
immunosuppressive drug usage is serving as a surrogate
for more severe disease. With this interpretation, these
findings taken together lend further support to the al-
ready entrenched notion that patients with more severe
disease are less likely to achieve a CR. Another possible
interpretation, however, is that use of immunosuppres-
sive agents somehow alters the immunologic environ-
ment in such a way as to reduce the effectiveness of
thymectomy, and that the severity of precperative dis-
ease is not an important prognostic factor.

Traditionally, thymectomy has been indicated in pa-
tients with generalized MG, and palents with ocular
myasthenia have been referred for surgical intervention
only in cases with thymoma. This bias against thymec-
tomy for ocular myasthenia results from several papers
indicating poor responses to the operation [25-31].
Schumms [32], Masaoka 23], and Nakamura [33] and their
colleagues, and most recently Roberts and associates [34],
however, have presented data suggesting that thymec-
tomy is highly effective for ocular MG. In our 12 patients
with pure ocular myasthenia, the CR rate was 50% at a
mean follow-up of 6 years, and the Kaplan-Meier esti-
mate of CR at 5 years was 57%. These results are
comparable to the results achieved by the more extended
operation. Furthermore, no patient with ecular myasthe-
nia in either our series or Shumm’s, and only one in
Roberts’, deteriorated or developed generalized disease,
whereas this is reported to occur in as many as 50% of
unoperated patients [35]. On the basis of this informa-
tion, we believe, as do other investigators, that early
operation in this group should be recommended. This is
particularly true when these results can be achieved by
the minimally merbid transcervical approach.

It has been sufficiently documented in previous studies
of TCT that this approach allows thymectomy to be
performed with low morbidity and a dramaticaily shorter
length of stay than the transsternal operation. Our data
confirm these findings, with é morbidities (7.7%}), only 2
of which (2.6%) could be considered major, and a mean
length of stay of 1.5 days.

In summary, this study represents the first from a
group other than that of the originator of extended TCT
[14] to report results comparable to transsternal thymec-
tomy in the management of MG. Furthermore, questions
that have been raised by that group’s publications due to
variations in statistical analysis should be allayed by our
reporting of both crude CR rates and CR rates estimated
by Kaplan-Meier analysis. In addition to documenting
similar results in MG by TCT versus sternotomy, other
novel findings of this study are that patients with small
thymomas appear to have improved response of MG to
thymectomy, and that patients with ocular myasthenia
have the best outcome after TCT. There is certainly a
learning curve associated with TCT, and although the
data presented herein demonstrate what we believe are
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clear benefits to the patient, these accrue only in the
hands of a surgeon who is experienced with the proce-
dure. Until the technique is more widely disseminated in
the surgical community, a surgeon with a MG patient
before him or her must perform the procedure with
which he or she is most comfortable.

References

1. Blalock A, Harvey AM, Ford FR, Lilienthal ] Ir. The treatment
of myasthenia gravis by removal of the thymus gland. JAMA
1941;117:1529-33.

2. Schumacher ED, Roth ]. Thymectomie bei einem fall von
morbus basedowi mit myasthenie. Mitteilg Grenzgebiete
Med Chir 1912:25:746.

3. Jaretzki A III, Wollf M. “Maximal” thymectomy for myasthe-
nia gravis: surgical anatomy and operative technique. § The-
tac Cardiovasc Surg 1988;96:711-6.

4. Jaretzki A III. Thymectomy for myasthenia gravis: analysis of
the controversies regarding techniques and results, Neurol-
ogy 1997:48(suppl):52-63:.

5. Cooper JD, Al-Jilaihawa AN, Pearson FG, Humphrey ]G,
Humphrey HE. An improved technique to facilitate tran-
scervical thymectomy for myasthenia gravis. Ann Thorac
Surg 1988;45:242-7.

6. Deeb ME, Brinster ], Kucharzuk ], Shrager |B, Kaiser LR.
Expanded indications for transcervical thymectomy in the
management of anterior mediastinal masses. Ann Thorac
Surg 2001;72:208-11.

7. Jaretski A IlI, Barohn R], Ernstoffi RM, et al. Myasthenia
gravis: recommendations for clinical research standards.
Ann Thorac Surg 2000;327-34.

8. Kaplan EL, Meier P. Nonparametric estimation from incom-
plete observations. ] Am Stat Assoc 1958;53:457-81.

9. Mantel N. Evaluation of survival data and two new rank
order statistics arising in its consideration. Cancer Che-
mother Rep 1966;50:163-70.

10. Cox DR. Regression models and lifetables. [R Stat Soc B
1972;34:187-220,

11. Jaretzki A I, Penn A, Younger D, Wolff M, Olarte M,
Lovelace R, Rowland L. “Maximal” thymectomy for myas-
thenia gravis: results. | Thorac Cardiovase Surg 1988;95:
747-57.

12, Papatestas A, Genkins G, Kornfeld P. Comparison of the

" results of the transcervical and transsternal thymectomy in
myasthenia gravis. Ann NY Acad Sci 1981;377:766-81.

13, Masacka A, Monden Y, Comparison of franssternal simple,
transcervical simple, and extended thymectomy. Ann N Y
Acad Sci 1981:377:755—65.

14. Calhoun RF, Ritter JH, Guthrie TJ, et al. Results of transcer-
vical thymectomy for myasthenia gravis in 100 consecutive
patients. Ann Surg 1999;230:555-61.

15. Bril V, Kojic ], Ilse WK, Cooper |D. Long-term <linical
cutcome after transcervical thymectomy for myasthenia gra-
vis. Ann Thorac Surg 1998;65:1520-2.

16, Hankins R, Mayer RF, Satterfield JR, et al. Thymectomy for
myasthenia gravis: 14 year experience. Ann Surg 1985;201:
618-25.

17. Durelli L, Magggi G, Casadio C, Ferri R, Rendine S, Ber-
gamini L, Actuarial analysis of the occurrence of remission
following thymectomy for myasthenia gravis in 400 patients.
] Neurol Neurosurg Psych 1991;54:406-11.

18. Blossom GB, Ernstoff RM, Howells GA, Bendick PJ, Glover
JL. Thymectomy for myasthenia gravis, Arch Surg 1993;128:
855-62.

19. Budde M, Morris, CD, Gal AA, Mansour KA, Miller JI Jr.
Predictors of outcome in thymectomy for myasthenia gravis.
Ann Thorac Surg 2001;72:197-202.

20. Tellez-Zenteno |F, Remes-Troche JM, Garcia-Ramos G, Es-
tanol B, Garduno-Espinoza J. Prognostic factors of thymec-




326 SHRAGER ET AL

TRANSCERVICAL THYMECTOMY FOR MYASTHENIA GRAVIS

tomy in patients with myasthenia gravis: a cohort of 132
patients. Eur Neurol 2001;46:171-7.

21. Rodriguez M, Gomez MR, Howard F, Taylor WF. Myasthe-
nia gravis in children: long term follow-up. Ann Neurol 1983;
13:504-10.

22. Papatestas A, Genkins G, Kornfeld P, Eisenkraft |, Fager-
storm R, Pozner ], Aufses A. Effect of thymectomy in myas-
thenia gravis. Ann Surg 1987,206:79-88.

23. Masaoka A, Yamakawa Y, Niwa H, et al. Extended thymec-
tomy for myasthenia gravis patients: a 20 year review. Ann
Thorac Surg 1996;62:853-9.

24. Shamji F, Pearson FG, Todd TR], Ginsberg R], Ives R,
Cooper JD. Results of surgical treatment of thymoma. | Tho-
rac Cardiovasc Surg 1984;87:43-7.

25. Monden Y, Nakahara K, Kagotani K, Fujii Y, Masaoka A,
Kawashima Y. Myasthenia gravis with thymoma; analysis of
and postoperative prognosis for 65 patients with thymoma-
tous myasthenia gravis, Ann Thorac Surg 1984;38:46-52,

26. Slater G, Papatestas AE, Genkins G, Korndeld P, Horowitz
SH, Bender A. omas in patients with myasthenia
gravis, Ann Surg 1978;188:171-4,

27. Papatestas AE, Pozner j, Genkins G, Kornfeld P, Matta R},
Prognosis in occult thymomas in myasthenia gravis follow-
ing transcervical thymectomy. Arch Surg 1987:122:1352-6.

28. Evoli A, Batocchi AP, Prevenzano C, Ricdd E, Tonali P.
Thymectomy in the treatment of myasthenia gravis: report
of 247 patients. ] Neurol 1988;235:272-6.

29. Hatton PD, Diehl JT, Daly BDT, et al. Transsternal radical
thymectomy for myasthenia gravis: a 15-year review. Ann
Thorac Surg 1989;47:838-40.

30. Kay R, Lam 5, Wong K5, Wang A, Ho J. Response to

Ann Thotac Surg
2002;74:320-7

thymectomy in Chinese patients with myasthenia gravis.
J Neurol Sci 1994;126:84-7.

31. Ali SM, Abbas F, Sonawalla A, Altafullah I, Sheikh H. Rale of
thymectomy in myasthenia gravis. ] Pak Med Assoc 1992;42:
107-11.

32. S5chumm F, Wietholter H, Fateh-Moghadam A, Dichgans J.
Thymectomy in myasthenia with pure ocular symptoms.
] Neurcl Neurosurg Psych 1985;48:332-7,

33. Nakamura H, Taniguchi Y, Suzuki Y, et al. Extended
thymectemy for myasthenia gravis patients: a 20-year re-
view. Ann Thorac Surg 1996;62:853-9.

34. Roberts PF, Venuta F, Rendina E, et al. Thymectomy in the
treatment of ocular myasthenia gravis. ] Thorac Cardiovasc
Surg 2001;122:562-8.

35. Bever CT, Aquino AV, Penn AS, Lovelace RA, Rowland LP.
Prognosis in ccular myasthenia. Ann Neurol 1983;14:516-9.

36. Ashour MH, Jain 5K, Kattan KM, et al. Maximal thymectomy
for myasthenia gravis. Eur | Cardiothorac Surg 1995;9:461-4.

37. Busch C, Machens A, Pichlmeier U, Emskotter T, Lzbicki JR.
Long-term outcome and quality of life after thymectomy for
myasthenia gravis. Ann Surg 1996;224:225-32,

38. Klein M, Granetzay A, Dauben HP, Schulte HD, Gams E.
Early and late results after thymectomy in myasthenia gra-
vis: a retrospective analysis, Thorac Cardiovasc Surg 1999,47:
170-3.

39. Mulder DG, Graves M, Hermann C Jr. Thymectomy for
myasthenia gravis: recent observations and comparison with
past experience, Ann Thorac Surg 1989;48:551-5.

40. Stern LE, Nussbaum MS, Quinlan JG, Fischer JE. Long-term
evaluation of extended thymectomy with anterior mediast-
nal dissection for myasthenia gravis, Surgery 2001;130:
774~80.

DISCUSSION

DR F. GRIFFITH PEARSON (Mansfield, Ontario, Canada): [
would just make a few comments—more historical than current.
I was introduced to the technique of transcervical thymectomy
by Paul Kirschner, who had worked with Papatestas in New
York City, and we began using this technique in Toronto in the
late 1960's. Indeed, I introduced Joel Cooper te the transcervical
technique when he came up to Toronto in 1972, Dr Cooper had
the wisdom to use a suspended, fixed retractor, instead of an
exhausted resident, o maintain elevation of the sternum and
better display the anterior mediastinum,

I can recall hearing Dr Papatestas in the mid-"70s at a meeting
in Chile with his huge experience. He was a surgeon working
with Osserman in New York City, and did many hundreds of
transcervical thymectomies, including some smafl thymomas, as
you pointed out. You may be one of the few at this meeting who
has read his papers. He died many years ago, and nothing
further has been written for several decades. He reported very
long-term follow-up information, and cbserved a centinuing
incidence of remission from myaesthenia even beyond 20 years.
Yeu do not have any trouble persuading me at the moment that
transcervical thymectomy, with whatever additional technical
aids make it easier and more complete, quite reasonable. I agree
with you; we de not have any proof that taking out every lastiota
or speck of thymic tissue adds to this remission rate in a
substantial way.

Having seen your graph of an ocular case that went for 5 years
without a remission, 1 know that our neurologist, Dr John
Humphreys, who co-authored some the original papers with
Cooper, would probably have come to us and said, “You
probably didn’t get all the thymus in that patient,” and ask us to
reexplore the patient. We didn’t have any sophisticated imaging
techniques beyond tomography. We did reexplore a number of

cases, particularly young patients with hyperplasia who did not
improve within a period of 5 years. In some of these cases,
residual thymus was found and removed—with subsequent
remission thereafter. I would like to know whether you reex-
plored any of your cases?

Thank you.

DR SHRAGER: Thank you, Dr Pearson, for the historical per-
spective.

As far as 'm aware, we have not reexplered anyone, and that
may be as much a function of the neurologists’ feeling that “you
get one shot” as anything else. Obvicusly, we do have patients whe
have not had a complete respense. If the neurologists toak the
approach that every patient who did not have a complete response
may have residual thymus Hssue, then they would likely send at
least some of those patients back. Apparently they do not believe
that. As far as T am aware, we have not reexplored anyone.

DR THOMAS R. TCDD (Abu Dhabi, United Arab Emirates): I'll
give you a further histerical perspective which will explain my
comment. I am the exhausted resident from the Cooper days.
The other comment that [ want to make is that a further
technical modification of what Dr Cooper described has been
undertaken by Dr Keshavjee in Toronto. I have watched Dr
Keshavjee do it this way, and | must say that [ am thoroughiy
impressed with what it adds to the procedure. Shaf will put the
sternal retractor in as you showed in your slide, but then he will
use a straight telescope and do it all off the screen, video
assisted. It is a fantastic way to teach the procedure, because
otherwise it is a hard procedure to teach residents and, in
addition, far more precise and faster than doing it just with the
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headlights. It is an efficient technical modification to what you
have very nicely described.

DR SHRAGER: Thank you. We have placed the scope in a few
times to try to show the residents some of the anatomy but not
specifially to help in the dissection.

DR MARK D. IANNETTONI {Ann Arbor, MI): Dr Shrager, |
have a comment and a question. The advantage to a cervical
thymectomny theoretically would be to get the patient home
sooner with less morbidity. By adding a partial sternal split, you
can get the patient home in 23 hours or less and still get full
exposure to the distal thymus and clear out all that fat, and then
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if we do find a thymoma, we will split the sternum to get all the
fat. Is the reason to do this for patient comfort or do you feel you
get the same resection with this?

DR SHRAGER: Well, I do not know a hundred percent whether
we get the same resection, but I know that we get the same
results. So either we get the same resection or it does not matter
how much of a resection you get as long as you get the bulk of
the thymus gland; and [ am not in a position to answer that
question. | guess the response would be that if you can get
equivalent results without splitting the sternum, then why split
the sternum,
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