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Abstract 
Severe asymmetric pectus excavatum surgery is a technique challenging operation, and it is difficult to 
obtain good results using general Nuss procedure. In order to ensure the success of the operation, we 
used a special technique for correction, which is the Wung procedure we designed. Due to the serious 
deformity, it is very difficult to correct directly. In order to reduce the difficulty, we use a special 
preshaping technique in our operation, which can fully soften the bony structures of the chest wall in 
the depression and lay a foundation for the following operation. In addition to this technique, we also 
made a special design for the position of the steel bars, so as to ensure the final orthopedic effect. This 
paper reports the application of this technique in a case of severe asymmetric pectus excavatum. 
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Introduction 
Pectus excavatum is a common thoracic deformity, which may cause physical and 
psychological harm to patients, so it generally needs surgical treatment [1]. At present, the 
popular surgical method is Nuss procedure, which has many advantages but also 
disadvantages [2]. In order to eliminate the disadvantages, some improved methods have been 
used in clinic [3]. These methods have their own characteristics, but they are not perfect. Our 
department is the first independent chest wall surgery department in China [4, 5]. Our main 
work is to complete various chest wall surgeries. Among them, thoracic deformity surgery is 
our most important work. In all of our patients, pectus excavatum are the most common 
malformation. In order to get the best treatment for this malformation, we made a substantial 
improvement on Nuss procedure, and finally designed Wung procedure [1]. Our experience 
shows that this procedure is a safe and practical minimally invasive surgery. There are many 
special types of pectus excavatum, and the operation of severe asymmetric pectus excavatum 
is a very challenging operation. Due to the serious depression, special preshaping technique 
is needed during the operation, which plays a decisive role in the whole operation process. 
Additionally, due to the asymmetric position of the depression, other special techniques are 
needed to ensure the success of the operation. In this paper, we report the preshaping 
technique and other techniques used in Wung procedure of a patient with severe asymmetric 
pectus excavatum. 
 

Case Report 
The patient, a 25-year-old male, was diagnosed as pectus excavatum with chest wall 
depression since childhood. He did not receive treatment because he had no symptoms in the 
early stage. After puberty, the patient's height increased, the depression aggravated, and 
gradually appeared discomfort. Palpitation and shortness of breath may occur after activities. 
In addition, the patient begin to be dissatisfied with the appearance of chest wall. One year 
before admission, the patient's symptoms worsened and his desire for surgery was strong, so 
he was admitted to our hospital for surgery. Preoperative physical examination showed that 
his anterior chest wall was sunken, and the deepest part of the sunken was located in the right 
side of the chest wall. His heart beat can be sighted in the left anterior chest wall, and he had 
mild scoliosis [Fig 1]. Imaging examination showed that the anterior chest wall was sunken, 
the heart was significantly compressed and shifted to the left, the spine was slightly scoliosis, 
and the Haller index was 10.2 [Fig 2]. The operation was performed under general 
anesthesia. Supine position was adopted. Preshaping technique was performed at first. A 
longitudinal incision was made in front of the xiphoid process with a length of 2cm. The 
xiphoid process was exposed and cut in the middle, and the dorsal structures beneath the 
lower end of sternum was freed. 
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A thyroid retractor was inserted into the gap beneath the end 

of sternum, and the lower end of the sternum was lifted as 

much as possible, while the assistant presseed the anterior 

chest wall to resist the lifting, so that the bony structures of 

the anterior chest wall at the depression could be softened.  

All the above operations were preshaping technique. After 

this techniuqe was completed, two incisions were made on 

both sides of the chest wall respectively. The incision was 

located between the anterior axillary line and the middle 

axillary line, with the length of 2cm. The chest wall muscles 

in the incision were dissected to expose the surrounding 

ribs. Two arc-shaped steel bars were inserted into the chest 

through the incisions, and the steel bars were located at the 

bottom of the depression. The right ends of the steel bars 

were placed across one rib, but the left ends were placed at 

two adjacent ribs directly. After the steel bars were rotated, 

the depression was propped up. Drainage tubes were placed 

in bilateral thorax, the incisions were closed, and the 

operation was completed [Fig 3]. Postoperative imaging 

examination showed that the thoracic deformity disappeared 

and the position of the steel bars were normal [Fig 4]. 

 

Discussion 

The outstanding structural feature of pectus excavatum is 

the depression of anterior chest wall, and the purpose of 

surgery is to eliminate the depression. In the early years, the 

surgery was open operation [6], and the representative 

operations were Ravitch procedure and sternum turnover 

operation. These operations had their advantages, but the 

damage was large and the postoperative scar was long, so 

they were not ideal choices. In 1998, Nuss announced its 

design of minimally invasive surgery, which quickly swept 

the world because of its simplicity and small trauma [2]. 

However, this kind of operation is not perfect, and it also 

has obvious disadvantages. In order to eliminate these 

disadvantages, some improved methods have been used in 

clinic. Wung procedure is an improved Nuss procedure 

designed by us, which is different from the classic Nuss 

procedure in many details [1]. Because some special skills 

are used in the procedure, it is proved to be a safe and 

reliable surgical method. 

Although anterior wall depression is the main feature of 

pectus excavatum, the degree and location of depression are 

different among various patients, which can be attributed to 

different types of pectus excavatum. Severe pectus 

excavatum generally refers to the type with extremely deep 

depression. This kind of patient's bone is rigid, so it will 

have great resistance to use the steel bar to support, and it 

will be very difficult to rotate the steel bar directly. In order 

to reduce the difficulty, we designed a special technique that 

is, preshaping technique. This technique can soften the bony 

structures of chest wall in advance, fully release the stress, 

and make the next rotate operation simple and easy. This 

technique has a good auxiliary effect on the operation of all 

deformities with rigid bone, so it is a very important 

technique. 

This patient has a serious deformity and a wide range of 

lesions. It is impossible to complete the correction with one 

steel bar, so we used two bars in the operation. This is a 

common strategy for patients with severe malformations. 

Considering the asymmetry of the patient's deformity and 

the depression on the right side, the details of the operation 

need to be carefully designed. During the operation, we 

made a special design for the position of the steel bars. The 

span of the right ends of the two steel bars is large, which 

increases the action area to eliminate the obvious depression 

on the right side. The depression on the left side is not 

serious, so the distance between the left ends of the steel 

bars is shortened. After such treatment, the asymmetric 

depression can be satisfactorily corrected. 

At present, there are many treatment methods for 

asymmetric pectus excavatum. Some authors use 

asymmetric steel bar for treatment, which can have a good 

short-term effect, but the long-term effect cannot be 

guaranteed. The method we designed is different from that 

of other authors. Due to the obvious increase of the area 

acted by the steel bars, the effect is more accurate and 

reliable. In general, our method provides an effective 

solution for the correction of asymmetric pectus excavatum. 

 

 
 

Fig 1: Appearance of chest wall before operation.
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Fig 2: Preoperative imaging examination. The anterior chest wall was sunken, and the heart was compressed and moved to the left. 

 

 
 

Fig 3: Appearance of chest wall after operation. 
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Fig 4: Postoperative X-ray examination. The position of the steel bars were normal, and the chest wall deformity disappeared. 

 

Conclusion 

For the deformity of severe asymmetric pectus excavatum, 

Wung procedure is an ideal choice. Severe depression can 

be corrected by increasing the number of steel bars, and 

asymmetric deformities can be corrected by adjusting the 

position of steel bars. In the whole operation process, the 

preshaping technique can be an important auxiliary 

technology for Wung procedure. Without this technique, it 

may not only increase the difficulty of the operation, but 

also lead to the direct failure of the operation. Therefore, the 

preshaping technique is an essential technique for the 

operation of such deformities. 
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