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Transcervical thymectomy
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Background: The aim of this article is to describe the technique of minimally invasive extended
thymectomy performed through the transcervical video-thoracoscopic (VATS) approach with elevation of
the sternum for the thymic tumors with/without myasthenia gravis (MG).

Methods: The operation is done through the collar incision in the neck of a length of 4-8 cm. To
facilitate an access to the mediastinum a one-tooth hook connected to the Zakopane bar (Aesculap-Chifa,
Nowy Tomysl, Poland) is inserted under the sternal notch for elevation of the sternum. Careful anatomical
dissection of the structures of the lower neck region is done with preservation from injury of the thyroid
gland, the parathyroid glands and both laryngeal recurrent nerves. The thymus gland is resected en-bloc
with the surrounding fatty tissue of the lower neck and the anterior superior mediastinum. The blood vessels
supplying the thymus are secured and divided—these are inferior thyroid veins and the thymic veins. For
better control, a video-thoracoscope (VATS) is inserted to the mediastinum through the cervical incision.
The lowers poles of the thymus are separated from the pericardium and the specimen is removed. Usually,
the right lower pole is dissected first and the left lower pole is managed during further dissection of the
aortopulmonary window is a difficult, but very important part of transcervical thymectomy.

Results: There were 18 patients (2 for MG with associated thymic tumors and 16 for the tumors/cysts of
the anterior mediastinum without MG) in the period 1/1/2009 to 31/12/2017. The morbidity was 5.6%,
with no mortality. The mean time of the procedure was 105.4 min (45-150 min).

Conclusions: The transcervical approach combined with VATS and lifting of the sternum facilitates
thymectomy in case of small thymic tumors with/without MG. This technique is more difficult and less

extensive that subxiphoid thymectomy.
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Introduction

Historically, transcervical thymectomy was the first
technique of intentional resection of the thymus in patient
suffering from myasthenia gravis (MG). Such procedure was
performed in 1911 by Sauerbruch, the father of thoracic
surgery, who performed transcervically a partial thymectomy
and a partial thyroidectomy in the patient suffering from
the Graves-Basedow disease associated with MG, with
subsequent clinical improvement of MG (1). Afterwards,
the transsternal approach for thymectomy of thymomas
and MG was introduced by Blalock in 1939 (2). However,
transcervical thymectomy was restored by Crile and the
other surgeons from 1965 as a less invasive procedure than a
transsternal thymectomy, which was a standard in that time
(3-5). Thymectomy performed through a cervical approach
was a partial/subtotal resection of the gland (6). A further
step was of development of the technique of transcervical
extended thymectomy with lifting of the sternum with the
Cooper retractor (7). This procedure enabled complete
resection of the thymus together with the fatty tissue
surrounding the gland. However, transcervical thymectomy
never gained a wider acceptance, despite the claims of the
proponents of this procedure, that late results of treatment
in terms of complete remission rate of MG have been
equivalent to transternal extended thymectomy (8,9). The
possible advantages of the transcervical thymectomy are an
extremely short hospital stay, no need for chest drainage
and lack of long-lasting pain caused by the incision placed
in the neck (10). Besides, transcervical approach may also be
a part of a combined procedure as was described by Jaretzki,
who used a transsternal incision supplemented with cervical
incision to enable complete radical resection of the superior
poles of the gland and removed the adipose tissue of neck,
possibly containing ectopic thymic centers for increased
chance for complete remission of MG (11). Maggi ez al.
performed a collar incision in the neck with an upper partial
sternotomy hidden behind the dissected flap of soft tissue of
the anterior chest to gain a better access to the thymus (12).
Novellino et al combined cervical incision with lifting of
the sternum and three-port video-thoracoscopy (VATS) on
each side of the chest. This procedure was later described
as a Video-Assisted Thoracoscopic Extended Thymectomy
(VATET) (13). Our team introduced a technique of
transcervical-subxiphoid-VATS maximal thymectomy
combining transcervical and subxiphoid approaches with
lifting of the sternum from above (the manubrium) and
from below (the lower sternal angle) supplemented with
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bilateral one-port VATS (14). Similar technique was
described by Takeo et al. (15). Shiono et al. recognized the
value of transcervical approach as a supplementation of
a VATS thymectomy due to incompleteness of resection
of the superior thymic poles by VATS (16). Cooper and
Keshavjee introduced the technique of transcervical
thymectomy under control of VATS, with introduction
of the thoracoscope through the cervical wound (17,18).
Sukumar et 4/. combined transcervical thymectomy with
deliberate opening of pleural cavities for introduction
of VATS through the transcervical incision to facilitate
dissection under VAT control (19).

Methods
Patient selection and workup

At our institution only selected patients with small thymic
tumors without MG (little risk of thymoma) or high
operative risk due to severe co-morbidities are candidates
for transcervical thymectomy.

For all patients with nonthymomatous MG with
or without thymomas our procedure of choice is the
subxiphoid-VATS extended thymectomy. For patients with
advanced stage III thymomas we choose the transsternal
approach.

At some other institutions transcervical thymectomy is
used for patients’ small thymomas with/without MG.

The contraindications for transcervical thymectomy
include excessive obesity, stiffness of the cervical spine,
prior mediastinal surgery (e.g., cardiac operation). Another
limitation for this kind of procedures are dimensions of the
thymic tumor above 4-5 centimeters (5,10). For patients
with MG without thymoma an option of direct thymectomy
is possible in patients with a mild or moderate disease (the
MGFA class I-1IIb; mild to moderate ocular, bulbar and
extremities muscles affected) (20). In patients with severe
MG symptoms the optimal solution is to defer the time
of surgery to giver the patient enough time to get better
after therapy these steroids, immunosuppressive drugs,
plasmapheresis or immunoglobulins.

Description of the approach (pre-operative preparation
and equipment preference card):

(I) The Zakopane bar with a single-tooth hook

(BBraun, Aesculap-Chifa, Nowy Tomysl, Poland);

(I) The advanced cautery device—Bi-clamp, Harmonic

knife or Ligasure;

(III) The Cameleon videothoracoscope (KARL STORZ
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Figure 1 The computer tomography scan of the thymic tumor in
the presented patient.
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Figure 2 The procedure of transcervical thymectomy (21).
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GmbH & Co. KG, Tuttlingen, Germany);
(IV) Standard open-surgery and VAT instruments.

Procedure

The case of 82 years old patients with a thymic tumor
(Figure I) with associated MG is presented below.

Technique of transcervical thymectomy

A collar 8 cm incision in the neck was done in the crease,
little above the sternal notch. The anterior jugular veins
were cut and secured with suture-ligation. The median

raphe between the strap muscles was cut and the muscles
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were retracted laterally. The thyroid gland was bluntly
dissected and both laryngeal recurrent nerves are shown
with much attention paid to avoid their injury (Figure 2).
A one-tooth hook attached to the Zakopane bar (BBraun,
Aesculap-Chifa, Nowy Tomysl, Poland) was introduced
under the manubrium of the sternum in aim to elevate it
for several centimeters to facilitate an adequate access to
the anterior mediastinum. The thymus gland is resected
en-bloc with the surrounding fatty tissue of the lower
neck and the anterior superior mediastinum. The inferior
thyroid veins and the thymic veins draining blood from
the thymus to the left innominate vein are secured with
vascular clips and divided—the other methods to secure
these vessels are a harmonic knife or ligasure. For better
control, a video-thoracoscope (VATYS) is inserted to the
mediastinum through the cervical incision. The lowers
poles of the thymus are separated from the pericardium
and the specimen is removed. Usually, the right lower
pole is dissected first and the left lower pole is managed
during further dissection of the aortopulmonary window
is a difficult, but very important part of transcervical
thymectomy. Hemostasis was checked and pieces of
Spongostan were inserted to the mediastinum for additional
security. No drain was left in the mediastinum and the
patient was extubated directly after surgery. In most of cases
the postoperative course is usually uneventful. However, the
presented patient had a difficult postoperative course and
necessitated intubation and the use of ventilator for 7 days
for myasthenic crisis. Subsequently the patients recovered.
There were no surgical complications. On final pathology
there was no thymoma.

Tips, tricks and pitfalls

Complete or extended transcervical thymectomy is virtually
impossible without elevation of the sternum.

(I)  The main advantages of a transcervical thymectomy
are a lack of persistent pain after procedure, no
necessity for chest drainage and no violation of the
pleural cavities.

(II)  The disadvantages include:

(i) Poor cosmetic result due a scar in a visible
place in the neck, especially important in the
population including mainly young women.

(i) More serious drawback is a low extensiveness
of a transcervical thymectomy, which precludes
radical resection of the adipose tissue of the
middle and lower anterior mediastinum.
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(iii) The use of VATS technique in the superior
mediastinum approached from the neck is
very difficult due to the limited space created
during dissection. These difficulties, which are
especially pronounced in obese patients with
short neck and barrel-shaped chest, are very
clearly seen on the attached video.

(iv) For the transcervical approach it is virtually
impossible to excise mediastinal tissue from
the level of the thoracic outlet down to the
diaphragm without opening of the pleural
spaces and introduction of a thoracoscope.

(v) In case of deliberate wide opening of the
unilateral or bilateral mediastinal pleura
insertion of the chest tube to one or both
pleural cavities is necessary, which eliminates
one of the potential advantages of transcervical
approach (see above).

(vi) Overall, transcervical thymectomy is much
inferior to the subxiphoid one, both in terms
of extensiveness and technical ease of the
procedure.

Results

There were 18 patients (2 for MG with associated thymic
tumors and 16 for the tumors/cysts of the anterior
mediastinum without MG) in the period 1/1/2009 to
31/12/2017. The morbidity was 5.6%, with no mortality. The
mean time of the procedure was 105.4 min. (45-150 min).

Conclusions

The transcervical approach combined with VATS and
lifting of the sternum facilitates thymectomy in case of small
thymic tumors with/without MG. This technique is more
difficult and less extensive that subxiphoid thymectomy.
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