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Abstract 

Background Chest wall sinus with infection is a refractory disease caused by a variety of susceptible factors, and 
the treatment is still challenging. For clinically complex cases, although there are various surgical methods to choose 
from, it is still very difficult to achieve clinical cure, especially for patients with older age and many underlying dis-
eases. Complete resection of chest wall sinus and application of repair and reconstruction technology may bring 
hope to refractory cases.

Case presentation Herein, we report a case of a 67 year-old woman who had undergone breast cancer surgery and 
a history of multiple cycles of radiotherapy and chemotherapy. One year ago, she had a fistula in the left chest wall 
with yellow purulent fluid. After admission to our hospital, chest computed tomography (CT) showed the formation 
of the left chest wall sinus, accompanied by high-density images of the left clavicle, part of the ribs and part of the 
sternu. According to the patient’s symptoms, signs and imaging examination, we preliminarily diagnosed the patient 
as chest wall sinus with infection and chronic osteomyelitis. Therefore, in the first-stage operation, the patient under-
went left chest wall sinus resection, left partial rib resection, left partial clavicular resection and left partial sternal 
resection, After surgery, the wound surface was changed with gauze dressing with sensitive antibiotic solution every 
day until the wound surface was clean and new granulation was formed. In the second-stage operation, the wound 
surface was appropriately expanded, and the pedicled latissimus dorsi myocutaneous flap was transferred to the 
chest wall defect. Finally, the skin paddle was sutured without tension to the normal skin around the chest, and two 
drainage tubes were placed. Anti-infection, anti-spasm, anti-coagulation and other treatments were given after opera-
tion, and the survival of myocutaneous flap, wound healing and sinus disappearance were observed.

Conclusion The application of pedicled latissimus dorsi myocutaneous flap in the treatment of intractable chronic 
chest wall sinus is an effective method. It does not change the shape of the thorax. The clinical effect is satisfactory in 
the near and medium term, which is worthy of clinical promotion.
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Introduction
The occurrence of chronic empyema and chest wall sinus 
is often caused by the presence of abscess cavity and 
sinus that cannot be completely eliminated after thoracic 
surgery, and may also be combined with bronchopleural 
fistula (BPF), residual bone and other necrotic tissues, 
making local infection difficult to control, and ultimately 
unhealed for a long time. It is always a challenge for 
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thoracic surgeons to achieve complete cure [1–3]. For 
some cases of complex chest wall sinus with deep posi-
tion or tortuous shape, it is difficult to achieve the cura-
tive effect only through dressing change or incision and 
drainage. Although with the continuous improvement of 
thoracic surgical techniques, there is still a certain inci-
dence of chest wall sinus infection [4]. Due to long-term 
chronic infection, some patients with refractory chest 
wall sinus are often accompanied by chronic consump-
tion or systemic poisoning symptoms, and even develop 
osteomyelitis, mediastinal infection and so on [5].

Chest wall sinus with infection is one of the common 
manifestations of chronic osteomyelitis. Due to the spe-
cial position of chest wall bone and the important ana-
tomical proximity, the treatment of chest wall sinus is 
quite difficult. In order to achieve the effect of clini-
cal cure, it is necessary to ensure that there is no dead 
space and effusion in the tissue defect after debride-
ment, thereby reducing the possibility of infection recur-
rence [6]. Although there are some clinical reports on the 
operation of the chest wall sinus with infection, there are 
few reports on the transfer of pedicled latissimus dorsi 
myocutaneous flap for the treatment of complex and 
huge chest wall tissue defects caused by chest wall sinus. 
It is critical not only to completely eliminate infectious 
lesion space, but also to keep chest wall shape as constant 
as possible [3].

Here we report a case of huge chest wall defect caused 
by complex chest wall sinus. It was successfully treated 
by transplantation of pedicled latissimus dorsi myocu-
taneous flap. The shape of chest wall remained basically 
unchanged after operation. There was no recurrence of 
chest wall sinus on chest CT.

Case report
A 67  year-old female patient presented with left chest 
wall sinus one year ago. Local redness, pain and per-
sistent purulent discharge occurred around the sinus 
orifice. Reviewing the medical history, the patient had 
undergone left mastectomy 20 years ago due to the diag-
nosis of left breast cancer, followed by regular radio-
therapy and chemotherapy for several times. At the same 
time, she suffered from coronary heart disease, hyper-
tension and other cardiovascular diseases. She under-
went coronary stent implantation in 2017, 2019 and 
2020 respectively. Currently, she regularly takes antico-
agulant drugs (Aspirin Enteric-coated Tablets 100  mg 
QD) and antihypertensive drugs (Nifedipine Sustained 
Release Tablets 30 mg QD). Due to repeated non-healing 
of chest wall wound and formation of chest wall defect, 
ulcer and fistula caused by debridement, the patient was 
admitted to our hospital for further treatment. Chest CT 
scan showed partial defect of left chest wall with sinus 

formation, high-density shadow of left clavicle and some 
ribs. According to the patient’s symptoms and imaging 
examination, we diagnosed chest wall sinus with infec-
tion and chronic osteomyelitis.

After admission, the patient continued to be given local 
cleaning and dressing changes on the wound surface. The 
purulent secretions at the sinus orifice were subjected 
to microbial culture and drug susceptibility tests. The 
results of the three secretion cultures were all suggestive 
of Pseudomonas aeruginosa. Her BMI was 18.4  kg/m2 
and albumin was 24.5 g/L. We chose sensitive antibiotics 
for systemic anti-infective treatment. At the same time, 
nutritional support and correction of hypoalbuminemia 
were given. Enhanced chest CT and three-dimensional 
reconstruction were performed. Before chest CT exami-
nation, 50% meglumine solution was injected into sinus 
orifice through a thin drainage tube to fully understand 
the shape, scope and adjacent conditions of sinus. Due to 
the long course of disease and lack of confidence in treat-
ment, the patients were given necessary psychological 
counseling and appropriate anti anxiety drug treatment.

The operation was divided into two stages, both under 
general anesthesia. Before first-stage operation, we 
injected methylene blue solution from sinus orifice to 
make sinus wall fully stained to guide the scope of sur-
gical curettage, which could not only ensure the com-
plete removal of the diseased sinus wall tissue, but also 
avoided too much damage to the normal tissue and even 
the important organs behind the sternum. Taking the 
sinus orifice of chest wall as a center, a fusiform incision 
with a length of about 8  cm was made along the 1  cm 
around sinus orifice. The direction and length of the inci-
sion were determined according to the sinus shape (the 
sinus starts at the level of the left first rib and ends at the 
level of the left fourth rib, without communication with 
the thoracic cavity) shown on preoperative chest CT and 
the position of the myocutaneous flap to be filled. After 
incision of the skin, the sternum and infected area were 
fully exposed, sinus wall tissue was fully scraped with a 
curette, and then necrotic bone was completely removed 
with a rongeur (It starts from the junction of the left first 
rib and the manubrium cartilage. Part of the first rib, part 
of the lower edge of the left clavicle, and the adjacent 
medial end of the sternum are removed in sequence from 
near to far, from top to bottom, until the bone stump is 
fresh). When the chest wall wound tissue was fresh and 
there was no dye attached, we first rinse it with 1000 ml 
normal saline, then rinse it with diluted iodophor water 
(100  ml iodophor water and 400  ml normal saline) and 
100  ml 3% hydrogen peroxide for one time, and then 
rinse it with 1000  ml normal saline again. Due to the 
huge wound defect after debridement, in order to ensure 
the cleanliness of the wound, improve local blood supply 
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and prepare for the second-stage operation, vacuum seal-
ing drainage (VSD) were performed after the operation 
(Fig. 1). We adjusted the pressure scale of the VSD device 
to 0.04 Mpa, and the device was removed after 7 days.

When the patient’s general condition was good after 
first-stage operation, after the vacuum sealing drain-
age device was removed, the daily incision dressing 
change, anti-infection, nutritional support and other 
treatments were continued. When the granulation of 
sinus wound was fresh, the secretion was significantly 
reduced, the re-culturing of the wound secretion was 
negative, and the infection was preliminarily controlled, 
we were ready for the second-stage operation. Continue 
to appropriately expanded the wound along the origi-
nal incision, thoroughly debrideed the necrotic tissue 
until the wound was fresh, and measured the size of the 
chest wall defect was about 15 × 8  cm. After hemosta-
sis, rinsed the wound with a large amount of iodophor, 
hydrogen peroxide, and normal saline alternately. The 
patient’s body position was changed to 90° lateral lying 
position. According to the preoperative planned flap inci-
sion, the pedicled latissimus dorsi myocutaneous flap was 
selected as the living tissue to fill the defect wound. The 

computed tomography angiography (CTA) examination 
of the subclavian artery showed that there were internal 
thoracic artery and thoracodorsal artery on the affected 
side without malformation. During the operation, first 
of all, an incision was made along the outer edge of latis-
simus dorsi muscle, starting from the proximal axillary 
apex, and the proximal and distal ends of latissimus dorsi 
muscle were dissociated and fully exposed in turn to 
protect the thoracodorsal artery and vein. Finally, a latis-
simus dorsi myocutaneous flap with thoracodorsal neu-
rovascular bundle of sufficient length was formed. The 
size of the latissimus dorsi myocutaneous flap was about 
30 × 8 cm, while the skin island of about 16cmx8cm was 
reserved. During harvesting of the myocutaneous flap, 
the blood supply should be preserved as much as possi-
ble, while avoiding excessive distortion of the pedicle of 
the myocutaneous flap. We first made a subcutaneous 
tunnel between the acquisition site of the myocutaneous 
flap and the sternal wound, transferred the myocutane-
ous flap to the chest wall defect wound, then sutured and 
fixed it with the soft tissue around the wound, closely 
combined the myocutaneous flap with the bottom of 
the chest wall wound to eliminate the dead space, and 

Fig. 1 General information of patients before surgery. A Chest CT showed that the patient had a huge defect in the left anterior chest wall and 
part of the bone had been destroyed (Orange arrow). B After first-stage operation debridement of the left anterior chest wall sinus, the changes 
involved the sternum, rib and clavicle, and proliferative fresh granulation tissue was seen in some wound areas. C The range of pedicled latissimus 
dorsi myocutaneous flap was designed before operation. D Preoperative 3-D imaging showed high-density shadow and destruction of left clavicle, 
part of ribs and part of sternum
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finally placed a drainage tube (Fig.  2). The patient was 
treated with anti infection (Cefoperazone Sodium and 
Sulbactam Sodium + Levofloxacin and Sodium Chloride 
Injection), anti spasm (Raceanisodamine Hydrochlo-
ride Injection) and anticoagulation (Enoxaparin Sodium 
Injection) after operation. The color and temperature of 
the myocutaneous flap was closely observed and tested. 
The transplanted myocutaneous flap was kept warm, and 
the incision was avoided from compression to protect the 
smooth blood flow. The patient pulled out the chest tubes 
on the 4th postoperative day and was discharged from 
the hospital on the 7th day. At present, the patient was 
followed up for 6 months after the operation, the incision 
healed well (Fig.  3) and no malignant tumor tissue was 
found in the routine pathology after the two operations. 
Repeat chest CT showed that the chest wall sinus disap-
peared completely, and the pedicled myocutaneous flap 
fully survived.

Discussion and conclusion
The complex chest wall sinus can reach deep into the 
sternum from the body surface and spread to the ribs 
and even clavicle. It often presents a pathological blind 
lumen, while the morphology of the lumen is complex 
and diverse. The lumen wall is full of unhealthy necrotic 
bone and granulation tissue, often accompanied by path-
ogenic microbial infection [7]. Chest wall sinus is often 
caused by chest infection, trauma or postoperative radi-
otherapy and chemotherapy of chest and neck tumors. 
Chronic sinus wall fibrous organic thickening, accom-
panied by skin scar formation, and infection caused by 
multiple branches of sinus is difficult to control. Pseu-
domonas aeruginosa had the highest detection rate in 
surgical trauma infection. Its pathogenic substances are 
mainly endotoxin, exotoxin and proteolytic enzymes. Its 
pathogenic characteristic is to cause secondary infec-
tion, which mostly occurs when the body’s immunity 

Fig. 2 Intraoperative and postoperative general clinical data of patients. A During the second-stage operation, the sinus wound was debridement 
again. B A pedicled latissimus dorsi myocutaneous flap with a size of about 15 × 8 cm was harvested during the operation, and the blood supply 
was good. C The latissimus dorsi myocutaneous flap was transferred to the chest wall defect by opening the subcutaneous tunnel. D On the 4th 
day after operation, the chest wall defect was repaired, the drainage tubes were pulled out, and the myocutaneous flap survived
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is reduced [8]. Therefore, we need to design a surgical 
method that can completely solve these problems and 
achieve one-stage cure [9].

The patient has a clear history, localized swelling and 
sinus formation have occurred at the time of treatment, 
and a small amount of purulent secretion can be seen 
flowing out of the sinus orifice. Its clinical diagnosis is not 
difficult. We choose to inject meglumine diatrizoate solu-
tion from the sinus orifice before chest CT examination, 
that is, contrast fistulography, which can show the shape, 
depth and branches of the sinus to a certain extent, so as 
to provide basis for the formulation of operation plan. 
Because the shape of sinus is often tortuous, complex 
and changeable, ordinary dressing change, disinfection 
and debridement are difficult to go deep into the inte-
rior of the sinus, so the complex chest wall sinus often 
discharges pus repeatedly, and the patient is in great 
pain. In the process of diagnosis and treatment, although 
thorough debridement can alleviate the progress of the 
disease to a certain extent, the huge chest wall defect is 

the key to follow-up treatment, especially the repair and 
reconstruction in an ideal state.

The reconstruction of chest wall mainly includes bone 
reconstruction and soft tissue reconstruction. Bone 
reconstruction generally refers to the use of hard materi-
als to reconstruct bone defects and restore the integrity 
of the thorax. Bone chest wall reconstruction materials 
mainly include autologous tissue materials, biological 
materials and artificial materials. Titanium alloy products 
developed in recent years have high hardness, low den-
sity, easy to shape, stable physical and chemical proper-
ties and good tissue compatibility, which do not affect 
postoperative magnetic resonance imaging (MRI) exami-
nation, and gradually become one of the most common 
repair materials. The application of 3D printing technol-
ogy in chest wall reconstruction is also more precise and 
individualized [10–14]. Soft tissue repair mainly relies 
on the transfer of soft tissue flap to complete the tight-
ness and aesthetics of the chest wall, commonly includ-
ing latissimus dorsi muscle flap, pectoralis major muscle 

Fig. 3 Postoperative incision images 6 months after surgery. A The defect of chest wall disappeared and the myocutaneous flap fully survived. B 
The postoperative incision on the back healed well
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flap, rectus abdominis muscle flap, greater omentum flap 
and free myocutaneous flap [15]. Autogenous material is 
the first choice for chest wall soft tissue reconstruction 
because of its convenience, no rejection reaction and 
stable and reliable reconstruction effect. Since most of 
the reconstruction operations do not involve the organs 
in the pleural cavity, only part of the parietal pleura is 
removed, which can rely on mucosal crawling or pseu-
domembrane formation without parietal pleura repair. 
When necessary, muscle flap, fascia, greater omentum 
flap and biomaterial can also be used to cover important 
organs or their stumps [16, 17].

For various sinus tissues caused by radiotherapy of 
malignant tumors in the body, the principle of treatment 
is early debridement and adequate drainage. In order to 
avoid the invalid cavity formed by deep cavity wound 
after debridement, various surgical methods are often 
needed to repair the wound. The wounds with shallow 
location and small defect area can be repaired by local 
flap transfer. On the contrary, using pedicled myocutane-
ous flap or free myocutaneous flap is a common method. 
When the pedicled myocutaneous flap near the diseased 
tissue cannot be repaired or fails to repair, the distal free 
myocutaneous flap can be reconstructed using micro-
surgical techniques [18, 19]. The tissue flap transplanta-
tion carried out in recent years can not only eliminate the 
residual cavity and sinus, but also keep the shape of the 
thorax basically unchanged. Moreover, the free myocuta-
neous flap does not need skin grafting due to the huge 
skin defect of the chest wall. After operation, the color of 
the skin paddle can be observed regularly and the blood 
supply can be understood in time. Whether it is the chest 
wall defect caused by chest tumor or chronic infection, 
the application of autologous tissue flap for chest wall 
reconstruction has become more and more widespread 
[20–22]. In order to eliminate the chest wall tissue defect 
caused by debridement, increase local blood supply, 
improve local tissue healing and anti infection ability are 
very important. For patients with large tissue defect after 
debridement, pedicled myocutaneous flap with good 
blood supply should be used to fill the chest wall defect 
[23, 24]. Since the patient has undergone total mastec-
tomy for breast cancer, and the nearby pectoralis major 
muscle and surrounding tissues are weak, we chose the 
latissimus dorsi myocutaneous flap with close anatomical 
location and abundant blood supply to repair the huge 
chest wall defect [25, 26].

For the case with large chest wall defect and history of 
breast cancer surgery, it is a good scheme to transfer the 
pedicled latissimus dorsi myocutaneous flap to fill the 
defect wound by subcutaneous tunnel. The advantages 
are as follows: (a) it is easy to anatomy, easy to obtain, 
large in volume and rich in muscle tissue, which can 

meet the filling requirements of nearby huge chest wall 
defects; (b) Generally, there will be no serious complica-
tions. It can be sutured in one stage without skin grafting; 
(c) The pedicled myocutaneous flap has rich blood sup-
ply and strong anti-infection ability. It has unique advan-
tages for fixed chest wall residual cavity infection; (d) Due 
to its strong plasticity, fully free pedicled myocutaneous 
flap can fully fill the residual cavity and its dead corner 
as long as its width and dimension are sufficient; (e) The 
thoracic function and stability are less affected, and the 
preserved skin paddle is convenient to observe the blood 
supply after operation; (f ) Due to the strong activity 
of the musculocutaneous flap, it is easy to activate and 
repair the connective tissue with the chest wall wound, so 
as to easily generate a new vascular network and further 
promote the dissipation of inflammation; (g) The success 
rate of operation is high. Generally, secondary opera-
tion will not be performed due to poor blood supply. The 
operation time is short and the incidence of complica-
tions such as thrombosis is low [27–30]. According to the 
postoperative follow-up observation of this patient, the 
myocutaneous flap fully survived and the quality of life 
was significantly improved.

To sum up, it can be seen from the diagnosis and treat-
ment process of this case that although the huge chest 
wall defect caused by chronic chest wall sinus is rare, it 
is harmful. At the same time, the patient has experienced 
total mastectomy. The patients are older and have many 
basic diseases. In order to avoid the fatal consequences 
caused by the in-depth progress of sinus, surgery should 
be performed as soon as possible on the basis of actively 
improving the general condition. From the short-term 
follow-up of patients, the application of pedicled latis-
simus dorsi myocutaneous flap in the treatment of huge 
chest wall defect caused by complex chest wall sinus is an 
effective method, and the design of myocutaneous flap is 
flexible. It is easy to cut and keep the shape of the thorax 
unchanged, and the clinical effect is satisfactory.
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