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Introduction

Most of general thoracic surgical operations are performed 
through the traditional thoracotomy or sternotomy or with 
modern video-assisted thoracic surgery (VATS) approach. 
Significant severity of pain is a common disadvantage of 
all these procedures, even in case of VATS. There are 
several sources of the pain after thoracotomy and VATS 
but irritation of injury of the intercostal nerves is probably 
the most important one. To overcome the problem of 
severe postoperative pain a subxiphoid approach for various 
thoracic surgical procedures has been developed in the last 
two decades. 

Initially, in the 1970s the subxiphoid approach was 
introduced in diagnosis and treatment of the pericardial 
fluids including hematoma in suspicion of the heart trauma 
and pericarditis (1). Afterwards, the subxiphoid approach 
was used for the other intrathoracic procedures gaining 

a special importance for use of thymectomy and more 
recently for minimally invasive uniportal VATS pulmonary 
resections (2-4). 

The other uses of the subxiphoid approach included 
cardiac procedures (mainly for cardiac tamponade, 
pericardial fluid, but also for mitral valve surgery, pericardial 
atrial ablation, coronary by-pass surgery and dissection of 
the internal thoracic artery), the Nuss procedures, thoracic 
sympathectomy, drainage of the mediastinum in the 
necrotizing mediastinitis, laparoscopic diaphragmatic hernia 
repair and esophageal resection (5-13).

We performed a search on PUBMED with keywords: 
subxiphoid thoracic surgery, subxiphoid mediastinal surgery, 
infrasternal mediastinal surgery and found 51 articles on 
the use of the subxiphoid (infrasternal) approach for all 
types of operations, including 24 articles on thymectomy 
for myasthenia gravis (MG) and thymomas, resection of the 
other mediastinal tumors and the mediastinal metastases, 
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mediastinal lymph nodes and parathyroid glands. 
The subxiphoid approach can be solely as a uniportal 

approach, or can be combined with the other minimally 
invasive incisions like intercostal or subcostal VATS ports, 
or the transcervical incision (3,14,15). In case of esophageal 
resection the subxiphoid approach can be combined with 
laparoscopy (11).

Types of the surgical procedures of the mediastinum 
performed through the subxiphoid approach are listed in 
Table 1.

There are several variants of the subxiphoid approach 
for thymectomy. It can be used as a sole approach as was 
originally described by Kido et al., or it can be combined 
with additional intercostal or subcostal VATS porta 
and transcervical incision (2,3,15). Thymectomy can be 
performed inside the mediastinum, or with opening of one 
or both pleural cavities to improve the view and increase 
completeness of dissection. Suda et al. were able to perform 
robotic thymectomy through the subxiphoid/bilaleral VATS 
approach (14). The subxiphoid approach for thymectomy 

has several advantages in comparison to the wide-spreaded 
unilateral VATS approach. Besides of being less painful 
it provides a bilateral view of the mediastinum enabling 
clear visualization of both phrenic nerves, which is a 
prerequisite of complete extended thymectomy. The useful 
technical maneuver described by our team and afterwards 
by Takeo et al. is double elevation of the sternum, which 
greatly improves the view of the mediastinum (3,16). The 
other technique to improve the view of the mediastinum 
during subxiphoid thymectomy is to use a Single Incision 
Laparoscopy plate (SILS) with carbon dioxide (CO2) 
insufflation (14). Our previously reported institutional 
results of 5-year complete remission rates of MG after 
thymectomy showed that the transcervical-subxiphoid 
bilateral VATS thymectomy provided comparable results to 
the extended transsternal thymectomy (17).

The recently results of the randomized trial of thymectomy 
in MG supported a beneficial use of thymectomy for non-
thymomatous MG, but only with the use of the extended 
transsternal approach similar to this described by Jaretzki et 
al. (18,19). The need for a randomized trial comparing the 
effectiveness of extended transsternal and minimally invasive 
techniques of thymectomy is apparent.

The use of subxiphoid approach for the awake 
endoscopic thymectomy with a sternal lifting was also 
described (20).

In case of thymectomy, the subxiphoid approach can be 
combined with a transcervical incision and bilateral single-
port VATS to achieve a maximal extensiveness of dissection 
(we call the procedure “transcervical-subxiphoid VATS 
maximal thymectomy”) (3).

The aim of this article is to present our current technique 
utilizing the subxiphoid approach in surgery of the 
mediastinum, specifically in thymectomy for non thymomatous 
myasthenia gravis, early stage thymomas and repeated 
thymectomy (re-thymectomy) for recurrent myasthenia.

Patient selection and workup

Patients with non thymomatous MG, The Masaoka 
stage I-III thymomas and rethymectomies for previous 
thymectomy are suitable candidates for an operation 
performed through the subxiphoid approach. Written 
informed consent was obtained from all patients.

Standard blood and spirometric tests for patients 
undergoing thoracic operation are mandatory. The other 
requirements for surgery is a reliable confirmation of 
diagnosis of MG and a CT scan of the chest. 

Table 1 Types of the surgical procedures of the mediastinum 
performed through the subxiphoid approach

Types of the mediastinal procedure References

Diagnosis and treatment of pericardial fluids (1)

Diagnosis and treatment of the pericardial 
hematoma

(1)

Thymectomy for thymomas and non-
thymomatous myasthenia gravis 

(2,3)

The other cardiac procedures 

Mitral valve surgery (12)

Coronary by-pass surgery (13)

The Nuss procedures (8)

Thoracic sympathectomy (9)

Drainage of the mediastinum in the necrotizing 
mediastinitis

(10)

Laparoscopic diaphragmatic hernia repair (7)

Esophageal resection (11)

Resection of the mediastinal tumors (2)

Resection of the mediastinal metastases (5)

Resection of the mediastinal lymphnodes (5)

Resection of the ectopic mediastinal 
parathyroid glands

(6)
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Pre-operative preparation

In case of MG a proper stabilization of the disease with 
anticholinesterase, steroids/immunosuppressive drugs and/
or plasmapheresis/intravenous immunoglobulins is crucial 
to avoid postoperative myasthenic crisis.

Equipment preference card 

Special surgical instruments necessary for subxiphoid VATS 
extended thymectomy:

(I) The Rochard frame with two one-tooth hooks 
for elevation of the sternum from the sides of the 
manubrium and the lower angle of the sternum;

(II) The Yankauer suction tube (or similar stiff metal 
suction tube);

(III) The bariatric extra-long laparoscopic ports (in case 
of the subxiphoid-subcostal approach);

(IV) The bipolar coagulation or harmonic knife or 
ligasure device.

Procedure

Surgical technique of an extended transcervical approach 
utilizes a typical 5-8 centimeters subxiphoid below the lower 
angle of the sternum. The medial parts of both abdominal 
rectus muscles are cut transversely with electrocautery to 
expose the xiphoid process and the costal arches bilaterally. 
The xiphoid process is removed in case of ossification, 
but in the case of young patients when the process is still 
soft and cartilaginous it can be simply disconnected from 
the bone of the lower sternal angle without removal. The 
next maneuver facilitating access to the chest is elevation 
of the lower angle of the sternum with a hook connected 
to the modified Rochard frame (Asculap-Chifa company). 
Elevation of the lower angle of the sternum creates the 
space between the chest wall and the diaphragm and 
the pericardium to enter the chest cavity after division 
of the mediastinal pleura. Usually, the right pleural 
cavity is entered first after ventilation of the right lung is 
disconnected. 

There are at least three alternative routes to introduce 
a thoracoscopy to the chest cavity. One is the subxiphoid 
incision, the others are an intercostal incision and a 
subcostal incisions. The last option deserves description. 
The possible advantage of the subcostal incision is less 
pain in comparison to the intercostal approach. It is an 
imperative to avoid entrance to the abdominal cavity. To 

achieve this aim we use an original technique. We perform 
a 1–1.5 cm incision a little below and parallel to the costal 
margin in medially to the mid-clavicular line. We introduce 
the Yankauer suction tube and the Cameleon thoracoscopy 
(Storz, Germany) through the subxiphoid incision. The 
Yankauer suction tube presses the dome of the diaphragm 
in the caudal direction, which stretches the diaphragm and 
allows to avoid violation of the diaphragmatic peritoneum. 
Then to introduce a dissector to enter the pleural space 
just below the insertion of the diaphragm to the chest wall. 
This maneuver is done under control of the Cameleon 
thoracoscopy. We use this specific type of thoracoscopy 
because of the extremely wide range of view. After the 
channel to the chest wall is made with a dissector this 
instrument is withdrawn and the extra-long bariatric port 
is introduced to the chest cavity, again under control of 
the Cameleon thoracoscopy (Figure 1). In the same way a 
bariatric port is introduced to the other pleural cavity, if 
necessary. The Cameleon thoracoscopy is inserted to the 
right pleural cavity for control of dissection of the thymus 
and the adipose tissue of the mediastinum, which is removed 
en bloc with the whole thymus and thymoma (if present). 
The instruments used for dissection are a Yankauer suction 
tube, cautery device (electrocautery, bipolar cautery, 
harmonic knife or Ligasure). These instruments and a ring 
forceps, if necessary are introduced through the subxiphoid 
incision. The specimen is dissected from the inner surface 
of the sternum. At this stage the second, one tooth hook 
is inserted under the sternal manubrium and connected 
to the Rochard frame to elevate the sternum from the 
upper part (Figure 2). Elevation of the sternum, both from 
the manubrium and the lower angle improves the view 

Figure 1 Subxiphoid incision, opening of the right pleural cavity and 
introduction of the bariatric port through the subcostal space (21).
Available online: http://www.asvide.com/articles/1307

Video 1. Subxiphoid incision, opening of the 
right pleural cavity and introduction of the 
bariatric port through the subcostal space
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of the chest and facilitates dissection and visualization of 
the structures of the mediastinum, especially in the area 
of the lower poles of the thyroid, which are otherwise 
inaccessible from the chest. Our current policy is to start 
dissection from the right pleural cavity and to open the left 
mediastinal pleura on the relatively stage of the operation. 
This maneuver allows for dissection on both sides of the 
anterior mediastinum simultaneously, which is especially 
helpful in case of the obese patients with a large volume of 
the mediastinal fat. In such cases it is very helpful to transfer 
the whole dissected specimen to the opposite pleural cavity 
which clears the view of the mediastinum. Generally, 
simultaneous opening of both pleural cavities necessitates 
ventilation of both lungs, but in practice it is possible to 
proceed with the ventilation of the left lung while the 
ventilation of the right lung is disconnected. The specimen 
containing the thymus is dissected from the caudal towards 

the cranial direction and both phrenic nerves are the lateral 
margins of dissection. The left innominate vein is visualized 
and the thymic and the inferior thyroid veins are dissected, 
clipped and divided. The left innominate vein and the 
innominate artery are dissected and followed cranially. 
The pretracheal fat is removed with visualization of the 
anterior wall of the trachea (Figure 3). The right and left 
upper poles of the thymus are dissected from the lateral 
sides. Dissection is proceeded cranially until the lower poles 
of the thyroid glands are visualized (Figure 4). At this level 
both thyro-thymic ligaments are divided and the specimen 
is removed in the endobag (Figure 5). Removal of the fatty 
tissue from the aorta-pulmonary window is the last step of 
the operation. One chest tube is inserted to each pleural 
cavity through the ports which are removed afterwards. 

Figure 3 Dissection of the left lower pole of the thyroid gland, 
inferior thyroid vein, pretracheal fat and the thymic vein (23).
Available online: http://www.asvide.com/articles/1309

Figure 4 The view of the upper mediastinum and the lower neck 
after dissection of the upper poles of the thymus from the thyroid 
gland (24). 
Available online: http://www.asvide.com/articles/1310

Figure 5 Dissection of the fatty tissue from the pericardium and the 
left phrenic nerve and removal of the specimen in the endobag (25).
Available online: http://www.asvide.com/articles/1311

Figure 2 Introduction of the hook elevating the manubrium (22).
Available online: http://www.asvide.com/articles/1308

Video 2. Introduction of the hook elevating 
the manubrium
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Video 3. Dissection of the left lower pole 
of the thyroid gland, inferior thyroid vein, 

pretracheal fat and the thymic vein
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Video 4. The view of the upper mediastinum 
and the lower neck after dissection of the upper 

poles of the thymus from the thyroid gland
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Video 5. Dissection of the fatty tissue from 
the pericardium and the left phrenic nerve 

and removal of the specimen in the endobag
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The hooks elevating the sternum are removed and the 
subxiphoid incision is closed in the standard manner.

Role of team members

To manage effectively patients undergoing thymectomy 
for MG there must be a well organized team consisting 
of several specialists experienced in diagnosis, operative 
treatment and postoperative care of patients with MG:

(I) Neurologists—diagnosis of MG, preoperative 
preparation of the MG patient with anticholinesterase, 
s tero id/ immunosuppress ive  drugs  or/and 
plasmapheresis/intravenous immunoglobulins, 
selection of patients for thymectomy (together with 
a thoracic surgeon), follow-up, further care of MG 
patients;

(II) Thoracic surgeons—selection of patients for 
thymectomy (together with a neurologist), 
performance of an operation in minimally invasive 
technique;

(III) Anaesthesiologists—proper conducting of anaesthesia 
and postoperative treatment of myasthenic patient.

(IV) Nurses—care of MG patients before and after an 
operation.

(V) Physiotherapists—care of MG patients before and 
after an operation.

Tips, tricks and pitfalls

There are several tips and tricks to perform a subxiphoid-
VATS extended thymectomy successfully:

(I) A patients is positioned supine instead of a 
decubitus or semilateral position used for unilateral 
VATS thymectomy. A supine position enables 
approach for both sides of the mediastinum with 
clear visualization of both phrenic nerves, which is 
a prerequisite of a complete and extensive removal 
of the fatty tissue of the mediastinum.

(II) Elevation of the sternum enables visualization of 
the structures of the superior mediastinum and the 
lower neck, which makes it possible to proceed 
dissection up to the level of the lower poles of 
the thyroid gland. Without division of the thyro-
thymic ligaments at the level of the lower poles 
of the thyroid completeness of thymectomy is 
questionable.

(III) The use of bipolar electrocautery, harmonic knife 
or ligasure.

(IV) The use of the Yankauer curved stiff metallic 
suction tube is extremely convenient both for 
suction and a dissection of the mediastinal suction. 
Additionally, in case of moderate bleeding pressure 
of the tip of the suction tube can control bleeding 
and facilitate application of a vascular clip, or 
management of the bleeding with bipolar cautery 
(or similar devices).
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