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Introduction

The goal of this paper is to describe the technique and 
advantages of subxiphoid approach for thymomatous and 
non-thymomatous myasthenia gravis (MG). 

The first publication on a subxiphoid thymectomy was 

made by Ito et al. (in Japanese, but abstract in English and 

very instructional photographs and figures), mentioned 

by Kido et al. (1,2). Ito et al. combined a cervical and 
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Poland). The lower hook was elevating the lower sternal angle and the upper hook was inserted through a 
puncture made above the sternal notch while the major mediastinal structures were pressed down toward the 
spine to avoid injury. 
Results: The entire group of patients in whom the subxiphoid approach was used for thymectomy included 
611 patients, overall (80 patients with thymomas, 516 patients with MG without thymoma and 15 patients 
with repeated thymectomy) operated on from Sep 2000 to Sep 2017. There were 5 uniportal subxiphoid-
VATS extended thymectomies (for non-thymomatous MG in 2 patients and for thymic tumors in 2 patients). 
The mean time of the operation 118.5 min (range, 85–130 min). For the whole group of 611 patients there 
was no mortality and less than 5% morbidity. The complete remission rate 53.1% for the transcervical-
subxiphoid-VATS maximal thymectomy approach for non-thymomatous MG was reported. 
Conclusions: The subxiphoid uniportal incision with sternal lifting facilitates performance of extended 
thymectomy for thymomas or MG without thymoma. 
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subxiphoid incision, elevated the sternum with a tape and 
removed the thymus with the anterior mediastinal fat tissue 
with aid of mediastinoscope. The operation lasted 5.5 hours 
and there was hardly any postoperative pain due to the 
sternum elevation and mediastinal maneuvers. 

There are at least two reasons to perform thymectomy 
through a subxiphoid incision, which has been also described 
as an infrasternal. First of all, contrary to unilateral video-
assisted thoracic surgery (VATS) technique, a subxiphoid 
approach allows for visualization and access to both sides of 
the mediastinum, including both phrenic nerves, which is 
critically important for radical en bloc resection of the entire 
thymus with the surrounding mediastinal—pleura and the 
fat of the mediastinum and the lower neck region. 

Due to elevation of the manubrium in a patient in a 
supine position it is feasible to continue dissection high 
up to the level of thyroid, which permits for complete 
resection of the uppermost parts of the thymic poles. Such 
completeness is rather impossible for the VATS approach 
(even with bilateral VATS). The second, very important 
advantage of a subxiphoid incision is much less pain caused 
by a subxiphoid incision in comparison to VATS, due to 
avoidance of the intercostal nerve injury during intercostal 
incisions. 

The shape of operative wound in case of the transverse 
subxiphoid incision with lifting of the lower sternal angle 
becomes round or oval spade, which enables removal of 
even quite large diameter thymic tumors through this 
incision. Contrary to the VATS intercostal incisions, in 
case of a subxiphoid incision there are no ribs, which could 
restrict an access to the chest. The biggest thymic tumor, 
which was completely removed at our institution, had a 
diameter of 14 centimeters.

There are numerous technical sub-types of the 
subxiphoid thymectomy, which include a sole subxiphoid 
access, with or without lifting of the sternum; uniportal or 
combined with VATS (with intercostal or subcostal ports) 
and/or transcervical incision; with/without the use CO2 
insufflation (3-10). A subxiphoid incision may be transverse 
or longitudinal in the midline; with/without resection of 
the xiphoid process. A procedure can be performed with a 
VATS or robotic [robotic-assisted thoracic surgery (RATS)] 
technique (11). A scope of removal of the mediastinal 
tissue surrounding of the thymus gland may decide if the 
procedure is a basic one (resection of the thymus gland, 
only), extended (resection of the gland along with the fat 
of the anterior mediastinum) or, so-called the maximally 
extended one (12). 

Methods

Patient selection and workup and pre-operative 
preparation

Every patient with MG without thymoma or with clinical 
early-stage T1–2 and some T3 thymomas is a good 
candidate for such operation (13). For the advanced stage 
T3–4 thymic tumors the optimal approach is through a 
median sternotomy, usually with use of neoadjuvant chemo-
radiotherapy. In patients with MG without thymoma 
the operation is offered in case of a stable disease (12). 
In patients with a clinically unstable myasthenia the 
operation is hold off and the myasthenia is treated with 
steroids, immunosuppressive drugs, plasmapheresis or 
immunoglobulins until a substantial clinical improvement 
in noted. Otherwise, there is high risk of postoperative 
myasthenic crisis.

Equipment preference card

(I) The Zakopane frame with two hooks;
(II) Bi-clamp, harmonic knife or ligasure;
(III) The Yankauer suction tube;
(IV) EndoCAMeleon® telescope with variable direction of 

view (Karl Storz);
(V) Standard VATS instruments.

Surgical technique of the uniportal subxiphoid-VATS 
extended thymectomy

A patient is lying supine on an operating table with 
elevation of the chest and hyperextension of the neck. 
Selective endobronchial intubation enables possibility of 
one-lung ventilation, if necessary

A or longitudinal 5–7 cm incision is done over the 
xiphoid process (Figure 1). An extent of incision is dependent 
on the build of the body. If a transverse incision is chosen 
the medial edges of the rectus muscles are divided down 
to the level of the costal arches. For a longitudinal incision 
the abdominal fascia is cut in the midline. In the presented 
video a midline longitudinal 8 cm incision was made, 
which was longer than usually done, due to the large size 
of the tumor measuring 10 cm × 7 cm × 6 cm (Figures 2,3).  
The xiphoid process is removed when is ossified (as was 
done in the presented operation) or, in case of a soft 
chondral xiphoid it is spared. Generally, a single left lung 
ventilation is commenced to cause a collapse of the right 
lung or, in some patients, a two-lung ventilation with some 
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Figure 1 Subxiphoid incision, elevation of the sternum, opening of 
the right mediastinal pleura, dissection of the right epiphrenic fat 
pad from the diaphragm and the pericardium (14). 
Available online: http://www.asvide.com/article/view/25326

Figure 2 The axial chest computer tomography view of the thymic 
tumor in the presented patient.

Figure 3 The sagittal chest computer tomography view of the 
thymic tumor in the presented patient.

permissive hypoventilation is accepted. A sternal hook 
connected to the Zakopane frame is put underneath the 
lower sternal angle, which is subsequently lifted to improve 
access to the chest. The right mediastinal pleura is cut and 
the EndoCAMeleon® videothoracoscope is introduced to 
the right chest cavity. The entire dissection is performed 
with a cautery device (bipolar electrocautery, harmonic 
knife or ligasure). 

Both pleural cavities are opened by cutting the 
mediastinal pleura close to the internal surface of the 
sternum. Care must be paid to avoid injury of the mammary 
vessels. The dissected mediastinal structures are pressed 
towards the spine with the Yankauer suction tube for 
protection while the second single-tooth hook is inserted 
percutaneously beneath the manubrium through a 2–3 mm 
puncture made over the sternal notch (Figure 4). Lifting 
of the sternum with both hooks enhances the view of the 
structures of the upper mediastinum and the lower neck 
and permits for reaching of the level of the connection 
between the superior thymus and the lower poles of 
the thyroid gland. En bloc dissection of the specimen 
starts from the prepericardial fat and the right and left 
epiphrenic fat pads which are disconnected from the 
diaphragm and the pericardium. The specimen including 
the prepericardial fat, the thymic tumor and the thymus 
gland is continued in the cephalad direction under control 
of a videothoracoscope (Figure 5). The phrenic nerves are 
the margins of dissection. Thymic veins (usually more than 
one) are closed with vascular clips and cut sequentially close 

Figure 4 Dissection of the left epiphrenic fat pad from the 
diaphragm and the pericardium, dissection of the thymoma and 
the mediastinal tissue from the sternum, introduction of the upper 
sternal hook, dissection of the specimen from the left phrenic 
nerve and the pericardium (15).
Available online: http://www.asvide.com/article/view/25327

Video 1. Subxiphoid incision, elevation of 
the sternum, opening of the right mediastinal 
pleura, dissection of the right epiphrenic fat 

pad from the diaphragm and the pericardium
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Video 2. Dissection of the left epiphrenic fat 
pad from the diaphragm and the pericardium, 

dissection of the thymoma and the mediastinal 
tissue from the sternum, introduction of the 

upper sternal hook, dissection of the specimen 
from the left phrenic nerve and the pericardium
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to the left innominate vein until the left internal thoracic 
vein (left mammary vein) is reached and spared. Due to 
opening of both pleural cavities it is possible to transfer 
of the dissected specimen obscuring plane of dissection 
from one pleural cavity to the other, when necessary. This 
maneuver enhances an operation considerably due to the 
better view of the dissection planes. The lower thyroid 
veins are managed in the similar way as the thymic veins. 
Further dissection proceeds along the thymic poles until the 
lower part of the thyroid is clearly visualized (Figure 6). The 
upper poles or the thyro-thymic ligaments are disconnected 
proximally to the thyroid. In the course of the operation 

such anatomical structures as the innominate artery, the 
right carotid arteries and the trachea are clearly displayed. 
The freed upper poles of the thymus are retracted in the 
cephalad direction for completion of dissection of the 
specimen from the pericardium. The left mediastinal pleura 
is cut along the left phrenic nerve, in the similar way as on 
the right side. The specimen including the thymus with 
a tumor and the adipose tissue is put into an endo-bag 
and removed through the incision. The final step of the 
procedure in a dissection of the aorta-pulmonary window.

Haemostasis is proofed and a single Ch 24–28 chest tubes 
are inserted into each pleural cavity through the uniportal 
incision. Ventilation of both lungs is resumed. The 
subxiphoid incision is sutured in the standard technique, a 
puncture incision is managed with a single 5/0 suture which 
is substituted with a peristrip on the following day. 

Post-operative management

As a general rule, a patient is extubated soon after 
completion of the procedure. If the patient takes steroids 
and/or immunosuppressive this therapy is re-started 
without delay. The anticholinesterase drugs are given in 
the preoperative doses as soon as the clinical symptoms of 
MF relapse which may take several hours or several days. In 
some rare cases there is no need to give these kinds of drugs 
postoperatively (immediate clinical remission). Chest tubes 
are usually removed on the first or second postoperative day 
and duration of postoperative hospitalization is 4–7 days. 

Tips, tricks and pitfalls

(I) A transverse subxiphoid incision should be performed 
just below the junction of the lower angle of the 
sternum and the xiphoid process. The length of the 
incision is dependent on the patients’ body structure—
in case of slender patients with non-thymomatous 
MG, a 3-cm incision could provide a satisfactory 
access, contrary to the 5–8 cm incision which might 
be necessary for obese patients or in case of larger 
tumors. In case of a longitudinal midline approach the 
length of incision is similar;

(II) It is useful to ask an anesthesiologist to ventilate 
both lungs with relatively small volumes to allow 
simultaneous access to both pleural cavities. The 
initial next step is a division of the anterior mediastinal 
pleura membranes to open both pleural spaces;

Figure 5 Dissection of the specimen from the right phrenic nerve 
and the pericardium, clipping and division of the thymic and lower 
thyroid veins (16).
Available online: http://www.asvide.com/article/view/25328

Figure 6 Dissection of the right and left lobes of the thyroid gland, 
the lower thyroid vein, the trachea and the thymic vein, extraction 
of the specimen from the chest, view of the specimen including 
thymoma, dissection of the aorta-pulmonary window (17).
Available online: http://www.asvide.com/article/view/25329

Video 3. Dissection of the specimen from 
the right phrenic nerve and the pericardium, 

clipping and division of the thymic and 
lower thyroid veins
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Video 4. Dissection of the right and left 
lobes of the thyroid gland, the lower thyroid 

vein, the trachea and the thymic vein, 
extraction of the specimen from the chest, 
view of the specimen including thymoma, 
dissection of the aorta-pulmonary window
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(III) Afterwards, the right and the left epiphrenic fat 
pads are disconnected from the diaphragm and the 
pericardium. Dissection of the specimen including 
the whole thymus gland continues in the cephalad 
direction. In case of obese patients and especially in 
thymomas it is useful to open the mediastinal pleura to 
transfer the specimen to the contralateral left pleural 
cavity. This maneuver gives the clear view of the plane 
of dissection and enhances facilitates dissection of the 
specimen from the pericardium; 

(IV) Dissection on the right it is enhanced by rotation 
an operating table to the left and in the opposite 
direction during dissection on the left side; 

(V) Dissection of the superior mediastinal and lower 
neck areas located cranially to the left innominate 
vein are the most demanding parts of the operation. 
The goal is to show lower poles of the thyroid gland 
to remove completely the upper poles of the thymus 
and the surrounding fatty tissue. The innominate 
artery, right and left carotid arteries and the trachea 
should be clearly dissected. This can be achieved with 
the simultaneous use of the bipolar electrocautery 
(or harmonic knife or ligasure) and the Yankauer 
suction tube which is used to dissect and retract tissue. 
Avoidance of injury of the left recurrent nerve which 
might occur during dissection in the area located on 
the left side of the trachea is a priority; 

(VI) Dissection of the adipose content of the aorta-
pulmonary window is completed after removing 
of specimen from the chest. A proper dissection of 
this area should allow for visualization of the left 
pulmonary artery and the left vagus nerve, which 
confirms that whole content of the aorta-pulmonary 
window has been completely removed. 

Results

The results of the whole group of patients in whom 
the subxiphoid approach was used for thymectomy are 
summarized in Table 1. The entire group of patients in 
whom the subxiphoid approach was used for thymectomy 
included 611 patients, overall (80 patients with thymomas, 
516 patients with non-thymomatous MG and 15 patients 
with repeated thymectomy) operated on from Sep 2000 
to Sep 2017. There were 5 uniportal subxiphoid-VATS 
extended thymectomies (for non-thymomatous MG in 2 
patients and for thymic tumors in 2 patients). The mean 
operative time was 118.5 min (range, 85–130 min). For the 
whole group of 606 patients there was no mortality and less 
than 5% morbidity. The complete remission rate 53.1% for 
the transcervical-subxiphoid-VATS maximal thymectomy 
approach for non-thymomatous MG was reported (18). 

Conclusions

The subxiphoid uniportal incision with sternal lifting 
facilitates performance of extended thymectomy for 
thymomas or MG without thymoma. 
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Table 1 Patients operated with transcervical-subxiphoid-VATS, subxiphoid-VATS and subxiphoid-subcostal-VATS approaches 

Indication for surgery
Transcervical-subxiphoid VATS 

“maximal” thymectomy
Subxiphoid-VATS 

extended thymectomy
Subxiphoid-subcostal VATS 

extended thymectomy
Subxiphoid 

uniportal
Overall

Non-thymomatous MG 391 102 21 2 516

Thymoma 9 66 2 3 80

Rethymectomy 4 11 0 0 15

Overall 404 179 23 5 611

VATS, video-assisted thoracic surgery; MG, myasthenia gravis
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