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Objective: To investigate the safety and efficacy of preoperative ultra-short-course che-

motherapy, combined with surgical treatment for chest wall tuberculosis and summarize our

experience in this regard, to provide a reference for national and international clinicians.

Methods: A retrospective analysis was conducted of the clinical data, preoperative anti-

tuberculosis duration, and postoperative recurrence rate in 263 patients with chest wall

tuberculosis spanning 5 years.

Results: Overall, 263 patients were treated with anti-tuberculosis drugs for about 17:06 ±

12.49 days during the preoperative period. Simple chest wall tuberculosis was treated for

12:82 ± 5.87 days and composite chest wall tuberculosis for 21:04 ± 5.11 days. The post-

operative recurrence rate of chest wall tuberculosis was 3.80%, which was close to or lower

than the recurrence rate of routine preoperative anti-tuberculous therapy in patients subjected

to ultra-short-range anti-tuberculosis treatment before surgery.

Conclusion: Preoperative ultra-short-course chemotherapy combined with surgical treat-

ment of chest wall tuberculosis did not increase the recurrence rate of chest wall tuberculosis;

moreover, it could effectively shorten hospitalization time and improve patient compliance.

Full-line anti-tuberculosis treatment and complete resolution of tuberculosis infections are

crucial to curing chest wall tuberculosis.
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Introduction
Chest wall tuberculosis (TB) is a relatively rare form of extrapulmonary TB,

accounting for about 1–2% of all TB cases.1–3 Because its incidence is unknown,

the diagnosis difficult, and the treatment methods diverse, there is poor consensus

among medical workers at different levels, resulting in most patients having to face

a longer course of disease, higher recurrence rate, and torturous treatment process.

Several studies, both local and international,4–9 have suggested surgical treatment

for chest wall TB. Surgical removal of the tuberculous focus has gradually become

the mainstream treatment method for chest wall TB.

However, at present, most researchers8,10,11 advocate at least a 2–3-month-long

preoperative anti-TB treatment. This long-term anti-TB treatment before the operation

greatly increases patient discomfort and reduces compliance. In recent years, our

hospital has carried out a preoperative ultra-short-term anti-TB program combined

with surgery for the treatment of chest wall TB, with a high success rate and low
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recurrence rate. A total of 263 patients with chest wall TB

treated at our hospital from 2013 to 2018 were retrospec-

tively analyzed. The clinical data, preoperative anti-TB dura-

tion, and postoperative recurrence rate were analyzed to

evaluate the effects of preoperative ultra-short-term anti-TB

treatment with regard to surgical safety and the curative

effect.

Materials and Methods
General Information
The study was conducted from January 2013 to June 2018.

We identified and included patients who underwent “chest

wall tuberculous focus debridement” at our hospital.

Patients with chest wall TB from intrathoracic tuberculous

pleurisy or tuberculous empyema were excluded (Table 1).

A total of 263 patients were included (176 male and 87

female patients; median age: 31 [24–48] years). All

patients were divided into two groups, the simple chest

wall TB group (n = 119) and the composite chest wall TB

group (n = 144). The composite chest wall TB group was

defined as patients with chest wall TB that was concomi-

tant with other types of TB or other TB history. They

included the following types: pulmonary TB (n = 88);

tuberculous pleurisy (n = 36); vertebral TB (n = 10);

lymph node TB (n = 8); and abdominal wall TB (n = 2).

Among the study participants, TB of the anterior, lat-

eral, and posterior chest wall was identified in 164, 68, and

31 patients, respectively. Overall, there were 59 cases of

sinus formation caused by TB lesions piercing the chest

wall (Figure 1A) and 49 cases of dumbbell-shaped

abscesses due to TB invasion of the intercostal muscles

(Figure 1B). The surgical incisions of another 48 patients,

who underwent surgery at another hospital, did not heal

and secreted pus (Figure 1C and D). In the remaining 107

patients, only the formation of local lumps was observed

on the chest wall (Figure 1E).

Principles of Preoperative Management
After patients were admitted to the hospital, puncture

biopsies were performed to confirm the diagnosis of TB.

For patients with negative pathological results, we con-

ducted tests for TB antibodies, tuberculin skin experi-

ments, T-SPOT tests, and other TB-related tests to

confirm the diagnosis. All patients were diagnosed accord-

ing to the Chinese TB diagnostic criteria (WS

288–2017).12 Furthermore, the diagnosis of all patients

was verified by examining postoperative pathological

specimens. Patients with a confirmed diagnosis were care-

fully examined after admission to avoid the omission of

other lesions, and a general preoperative examination was

performed to determine the existence of any surgical

contraindications.

Chest computed tomography (CT) was performed to

determine the location, scope, and depth of the lesion; ie,

whether a dumbbell-shaped lesion was formed, whether

the abscess penetrated the chest, whether the ribs and

costal cartilage were destroyed, and whether the lungs

and pleura were involved in the infection.

After a thorough evaluation of all patients’ cardiopul-

monary function, we confirmed that all were able to toler-

ate surgical treatment. Among them, 13 patients showed

varying degrees of liver injury, owing to externally pre-

scribed anti-TB drugs. These patients underwent surgery

for TB only after correction of liver function and adequate

liver-protective treatment. A total of 30 patients were

considered to be in the active stage of TB, including 25

cases of pulmonary and pleural TB, and five cases of chest

wall TB alone. The patients with active TB were treated

with enhanced anti-TB therapy immediately after admis-

sion (following a similar schedule as the other patients).

All patients were treated with the following intensive

anti-TB regimen immediately after admission: rifampicin

(600 mg) and isoniazid (300 mg) as intravenous drips once

a day, and oral ethambutol (750 mg) and pyrazinamide

(1500 mg) once every night. For patients with retreated

TB, the regimen included amikacin (600 mg), sodium

p-aminosalicylate (10 g), and levofloxacin (600 mg) as

intravenous drips administered once a day.

When drug-sensitivity testing for TB bacteria was deter-

mined, more than four types of sensitive anti-TB drugs were

selected, according to the results of the drug-sensitivity test.

Prophylactic oral liver-protection therapy was simultaneously

administered with anti-TB treatment. Some patients with

symptoms of nausea, vomiting, and loss of appetite were

treated with gastric protection and antiemetic drugs, and pyr-

azinamide and sodium p-aminosalicylate were discontinued.

Patients with hepatic injury were given an intravenous

infusion of a variety of liver-protection drugs. Other

patients with hypertension, diabetes, and coronary heart

disease were treated with appropriate medications. The

preoperative anti-TB duration for all patients was 17:06

± 12.49 days (range: 7–80 days) (Table 2). During the

period of preoperative anti-TB treatment, 196 patients

with chest wall TB lesions showed improvement to vary-

ing degrees, such as reduction and closure of the sinus,
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gradual reduction of empyema-incision secretion, reduc-

tion of TB lesion, and relief from pain and discomfort.

Surgical Methods
All patients underwent debridement of chest wall TB

under general anesthesia. Most patients were given

a laryngeal mask, combined with intravenous anesthesia.

Only some patients needed tracheal intubation combined

with intravenous anesthesia, particularly if they needed to

undergo a chest operation due to lesion rupture through the

parietal pleura.

The surgical incision was based on preoperative chest

CT positioning, and was made mostly at the midpoint of the

lesion, or a slightly upward horizontal incision (for those

Table 1 General Clinical Data of the 263 Included Cases

Characteristics Simple Chest Wall

Tuberculosis

Composite Chest Wall

Tuberculosis

All

Patients

P value

(n=119) (n=144) (n=263)

Age, years [median (IQR)] 32(25–48) 29(23–47) 31(24–48) 0.1460

Sex (n)

Male 83 93 176 0.1257

Female 36 51 87

Lesion location (n)

Anterior chest wall 71 93 164 0.3724

Lateral chest wall 31 37 68

Posterior chest wall 17 14 31

Local feature (n)

Local lumps 74 81 154

Sinus tract 25 34 59 0.7524

Dumbbell-shaped abscess 20 29 49

History of prior treatment

Operation history (n)* 36 12 48

Other sites’ tuberculosis history

Pulmonary tuberculosis 88 88

Tuberculous pleurisy 36 36

Vertebral tuberculosis 10 10

Lymph node tuberculosis 8 8

Abdominal tuberculosis 2 2

Pre-operation anti-tuberculosis

time (days)

Distribution (n)

1–7 8 10 18 0.4911

8–14 72 60 132

15–21 25 33 58

22–28 14 13 27

>28 d 0 28 28

Postoperative hospital stay (days)

Distribution (n)

7–14 7 21 28 0.3393

15–21 55 55 110

22–28 48 42 90

>28 9 26 35

Recurrence (n) 3 7 10

Note: *The surgery for chest wall tuberculosis included simple abscess removal, incision, and drainage.
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with a smaller chest wall mass). An “S”-shaped incision was

made for larger chest wall abscesses and a fusiform incision

was made for those with previous surgical scars or ulcera-

tion. After opening the skin tissue of the lesion, it was fully

exposed to enable systematic removal of local necrotic

material and granulomatous tissue.

The sinus shape was carefully explored, and the sinus

was then cut and curetted to remove the diseased tissue. For

Figure 1 Imaging findings of chest wall tuberculosis (TB). (A) Sinus formation caused by TB lesions piercing the chest wall. (B) Chest wall TB lesion breached through the

intercostal muscle to form a dumbbell-like abscess. (C) In some patients with chest wall TB, the lesion showed no signs of healing after surgical treatment (no anti-TB

treatment). (D) Secretion at the incision site. (E) Chest wall TB lesion only formed in local thoracic masses. (F) After the patient depicted in panel E underwent chest wall

lesion removal, his lesion showed no residue and the wound healed well.

Table 2 Anti-Tuberculosis Time Comparison

Preoperative Anti-Tuberculosis Time (Day) Postoperative Hospital Stay (Day)

Simple chest wall tuberculosis 12.82a±5.87 21.04b±5.11

Composite chest wall tuberculosis 20.57±15.16 22.42±9.68

All chest wall tuberculosis 17.06±12.49 21.91±7.89

Note: aP<0.0001, bP=0.0868.
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patients showing destruction of the ribs and costal cartilage,

and for those with the sinus extending below the ribs and

costal cartilage such that it could not have been explored, the

best approach was to resect part of the ribs and costal

cartilage and completely remove the intercostal intramuscu-

lar lesion and necrosed tissue. Before the end of the opera-

tion, the incisions of all patients were flushed with 3%

hydrogen peroxide and warm saline in turn, and local rifam-

picin (600 mg) and isoniazid (300 mg).

For patients with large residual cavities, the surround-

ing muscle tissue had to be released to fill the residual

cavity and isolate the ribs and costal cartilage stumps. If

necessary, a drainage tube was inserted into the residual

cavity and connected to a negative pressure device. The

incision was closed after suturing the functional muscle

layers such as the serratus anterior muscle, and latissimus

dorsi muscle. After the operation, pressure bandages were

applied to the chest to prevent residual cavity effusion, or

the recurrence of infection, and promote healing. The

purulent fluid removed during the operation was routinely

cultured for TB, and drug-sensitivity tests for TB bacteria

were performed after the operation.

Postoperative Management
All patients were examined for exudation from the incisions

about 3 days after the operation. If there was no obvious

exudation, wound healing was evaluated by changing the

dressing every week, and the sutures were removed about

10–16 days after the operation. However, if there was obvious

exudation or a poor blood supply, wound healing was mon-

itored every 2–3 days, and suture removal was appropriately

postponed. Pressure bandages were repeatedly applied to the

surgical wounds until about 21 days after surgery.

After the operation, patients continued to be treated at

the hospital with the same preoperative anti-TB regimen,

until the wounds were healed, sutures were removed, and

the characteristic TB symptoms were completely resolved.

At that point, they were discharged. After discharge, they

continued to receive regular anti-TB treatment (2HRZE/

10HRE, or according to the drug-sensitivity results).

Patients were also prescribed oral liver-protection therapy.

Furthermore, they underwent monthly blood tests to assess

liver and kidney function and bone marrow suppression.

Based on these results, an individually tailored anti-TB

drug regimen was prescribed.

Statistical Methods
All statistical analyses were conducted using the SPSS21.0

software. The preoperative anti-TB duration and post-

operative hospital stay between patients with simple and

composite chest wall TB were compared using the pair-

wise Fisher’s test. P < 0.05 was considered to indicate

statistical significance. Quantitative data of both groups

were presented as the mean and standard deviation.

Results
All 263 patients showed favorable wound healing (Figure 1F).

The postoperative pathological report of the patients indicated

tuberculous granulomatous inflammation (Figure 2), and

a confirmed diagnosis of chest wall TB was evident. All

patients continued to receive regular anti-TB treatment after

discharge. The mean time of strengthening anti-TB therapy

before the operation was 17:06 ± 12.49 days (range: 7–80

days), including 12:82 ± 5.87 days (range: 7–28 days) in

patients with simple chest wall TB and 21:04 ± 5.11 (range:

7–80 days) in patients with composite chest wall TB.

The mean postoperative hospital stay was 21:91 ± 7.89

days (range: 7–62 days); 21:04 ± 5.11 days (range: 7–36

days) in patients with simple chest wall TB and 22:42 ±

9.68 days (range: 8–62 days) in patients with composite

chest wall TB. Significant differences were noted in pre-

operative anti-TB duration between patients of the two

groups (P < 0.0001). However, no significant differences

were observed in postoperative hospital stay between the

two groups (P = 0.0868). Further details are presented in

Table 2. A total of 234 patients (the remaining 29 were lost

to follow-up) were followed-up for more than one year, of

which 10 cases showed a recurrence (3.80%). The inci-

sions of the remaining patients healed well, and no symp-

toms, such as fever in the afternoon and fatigue, or redness

and tenderness at the incision site, were observed.

Five patients had recurrence within one year. One such

patient developed a chest wall mass outside the primary

Figure 2 Histopathological sections of chest wall TB lesions, showing necrotic

material (A) and granulomatous lesions with multinucleated giant cells (B).
Pathology confirmed that the lesion was tuberculous granulomatous inflammation.
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site during hospitalization, which was eventually con-

firmed as recurrence of chest wall TB. Pyogenic secretions

were found in the incision of the original focus in one

patient with diabetes mellitus and a poor physique, more

than 3 months after the operation, which confirmed the

recurrence of TB. Another patient developed a mass at the

original incision site, 5 months after the operation, and

recurrence of TB was confirmed by pathology. We later

understood that this patient had discontinued the anti-TB

drugs after discharge from the hospital.

One patient felt fatigue, night sweats, and low-grade

fever in the afternoon, a month after the operation.

Although the symptoms stabilized after intensive anti-TB

treatment, recurrence of TB was considered. The last of

five patients experienced pain at the original incision site

and developed a slight protuberance from the site, which

was eventually confirmed to be recurrence of the TB

focus. The latter two patients had no active symptoms

before the operation and took drugs regularly after the

operation. However, we traced their medical histories and

identified that the scope of the focus during the operation

was larger than first expected. The cause of recurrence was

considered insufficient to clear the TB lesions during the

operation, and there may have been missed lesions. The

other five patients had pain and discomfort at the original

incision site more than one year after drug withdrawal and

were considered to have recurrence for unknown reasons.

Discussion
Chest wall TB is characterized by a TB lesion that causes

cheese-like necrosis, liquefaction, abscesses in the soft

tissue of the chest wall, and destruction of the ribs, costal

cartilage, and sternum. Most cases are secondary to pul-

monary TB, which may occur in the lung, pleura, and/or

vertebral body, but may also occur within the chest wall

tissue.11,13 The treatment for chest wall TB includes sim-

ple TB drug chemotherapy, lesion puncture and drainage,

and surgical treatment.14,15

It is usually difficult to completely eliminate most cases

of chest wall TB by chemotherapy alone. Hence, surgical

removal of the focus is essential. However, at present, there is

no consensus regarding the optimal time of preoperative anti-

tuberculosis treatment and the best plan for perioperative

treatment and management of chest wall TB.

Understandably, some issues remain controversial.

At present, most of the data8,10,11 suggest that patients

with chest wall TB require at least 2–3 months of pre-

operative anti-TB treatment to comprehensively control

TB infection and avoid postoperative TB recurrence. The

purpose of preoperative anti-TB drugs is to control the

number of TB bacteria within the focus and inhibit their

growth, thereby minimizing the possibility of systemic

dissemination of TB bacteria during the operation itself,

and reducing the risk of low immunity during the perio-

perative period.

Some researchers16 believe that TB symptoms are

obvious during the active stage of the disease, during which

invasive surgical procedures can easily cause further aggra-

vation of TB infection, and likely even lead to systemic

spread. However, whether preoperative anti-TB treatment

for more than 2–3 months can adequately control the number

of TB bacteria within the focus, inhibit their growth, and

increase surgical safety remains unknown. Furthermore,

questions regarding whether an “early” operation affects

the safety and prognosis of patients, and whether preopera-

tive anti-TB treatment is indeed effective for all patients

remain to be answered.

Relevant pharmacological studies10,17 have shown that

the clinical efficacy of drug therapy on TB mainly depends

on the drug concentration. Therefore, the concentration dis-

tribution of anti-TB drugs in the chest wall focus is critical

for clinical efficacy. Most patients with chest wall TB form

a sclerosing wall around the TB focus that affects the pene-

tration of anti-TB drugs into the target site. This, in turn,

leads to a failure to achieve optimal bacteriostatic and bac-

tericidal concentrations. Furthermore, prolonged preopera-

tive anti-TB treatment may also increase the potential rate

of drug resistance.18 Therefore, some researchers have pro-

posed the feasibility of a short term, enhanced, anti-TB regi-

men for chest wall TB and shortened duration of anti-TB

medication before the operation.19

Patients with simple chest wall TB were given an ultra-

short course of intensive anti-TB treatment before the

operation. The data showed that while the postoperative

recurrence rate and complications were not increased, the

anti-TB treatment should be prolonged for patients with

composite chest wall TB. In particular, patients with active

TB showing symptoms, pleural effusion, and a positive

sputum smear, as well as those with diabetes and a poor

physique should have a prolonged duration of anti-TB

treatment before the operation. Surgical treatment was

performed after the focus of TB was stabilized and the

physique improved.9

Overall, 28 patients received anti-TB medication for

>28 days before surgery, all of whom were in the compo-

site chest wall TB group. Among these patients, five with
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active TB received enhanced anti-TB medication for >2

months, and nine patients were either elderly or had com-

plications related to diabetes and a poor physique. During

the treatment, dynamic chest CT imaging showed that the

active focus in the lung continued to be absorbed and was

reduced, while the focus of chest wall TB persisted and

showed no significant shrinkage. This was considered to

be sclerosing walls formed around the chest wall TB

focus, and the cause of a poor treatment response. The

data for this group showed that the preoperative anti-TB

duration for patients with composite chest wall TB was

21:04 ± 5.11 days, which was significantly higher than that

for patients with simple chest wall TB (12:82 ± 5.87 days)

(P < 0.0001). Therefore, for patients with other types of

TB, especially active pulmonary TB, prolonged duration

of anti-TB treatment is still required to prevent postopera-

tive recurrence, focal expansion, and TB dissemination.

The surgical principle of chest wall TB is “complete

removal of the focus, elimination of the residual cavity, and

pressure bandaging.”6,7,11 If the TB infection was found to

erode the ribs, costal cartilage, and sternum, or when the

focus formed a dumbbell-shaped sinus, the damaged bones

should be definitively removed, along with the ribs asso-

ciated with the field of the lesions in order to minimize the

occurrence of residual lesions. For patients with a large puru-

lent cavity, the surrounding muscle tissue with good blood

supply can be properly filled, while a smaller abscess can be

eliminated by pressure bandaging. The presence of tissue

with a poor blood supply and multiple foreign bodies, such

as silk thread or a hemostatic sponge, within the purulent

cavity should be avoided.

The main postoperative treatment for chest wall TB is the

continuation and completion of the regular course of anti-TB

medication. In the present study, 35 patients were hospitalized

for >28 days after the operation. The likely causes are as

follows: 28 patients were elderly (>60 years); two patients

with simple chest wall TB developed another TB lesion out-

side the original lesion, 20 days after the operation; and the

remaining five patients had other TB-related infections before

the operation. The postoperative hospital stay of patients with

simple TB was 21:04 ± 5.11 days, while that of patients with

other forms of TB was 22:42 ± 9.68 days (P = 0.0868).

Therefore, we believe that as long as the preoperative TB

infection can be effectively controlled, the postoperative hos-

pital stay will not be prolonged, regardless of the presence or

absence of other TB-related complications.

The recurrence rate of TB was 3.80%, and the main

reason for the recurrence of chest wall TB was the lack of

thorough clearance of the tuberculous focus during the opera-

tion. Some of the postoperative causes of recurrence include

a large residual cavity with insufficient pressure bandaging,

poor general condition of the patient, low immunity, and an

irregular and/or incomplete course of anti-TB treatment.4 The

recurrence rate within one year was lower than, or close to

that reported in the literature.6,8 No significant differences

were noted between the simple and composite chest wall

TB groups. Therefore, preoperative, short term (2–3 weeks)

anti-TB treatment is safe, reliable, and will not increase the

postoperative recurrence rate. To control or reduce the recur-

rence of chest wall TB, clinicians should pay close attention

to completely removing the tuberculous focus during surgery,

eliminating any residual cavity, and standardizing the com-

plete course of anti-TB treatment, rather than simply prolong-

ing the preoperative treatment time.

This was a retrospective study, with certain limitations.

However, the concept of preoperative ultra-short-course

chemotherapy, combined with surgery for the treatment

of chest wall tuberculosis can still be proposed after the

analysis of recent data, spanning 5 years at our hospital,

and its safety has been verified. We will continue to

improve relevant studies in the future.
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