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INTRODUCTION

Pneumothorax is the presence of air within the pleural space. It is considered one of the most common forms of thoracic disease and is classified as spontaneous (not caused by trauma), traumatic, or iatrogenic. Spontaneous pneumothorax can be either primary (occurring in persons without clinically or radiologically apparent lung disease) or secondary (in which lung disease is present and apparent). It occurrence in pediatric patients is not common. 1,2,3
Pneumothorax as a complication of childhood tuberculosis is extremely unusual although it is occurrence as a complication of adult cavitary pulmonary tuberculosis is well documented. In childhood tuberculosis, pneumothorax might be occur following ruptured bullous emphysematous lesions, which as complication of primary pulmonary tuberculosis during healing process after the introduction of anti tuberculous. The addition of corticosteroid to the antituberculous therapy seems to potentiate this effect. 1,4,5

Estrera (1992) observed 120 patients with spontaneous pneumothorax admitted from 1983-1991 to Parkland Memorial Hospital in Dallas, 31 out of 120 patients (26%) had localized areas of emphysema, bullas, or blebs. In which 7 of them were infected with M. tuberculosis.6

Pneumothorax and pneumomediastinum very often occur together. The important clinical point in this relationship is that when pneumothorax exists the presence of pneumomediastinum may be overlooked.7
Emphysema subcutis most commonly caused by pneumomediastinum or pneumothorax, whenever free air finds its way into the subcutaneous tissue.

It is usually self limited and, although it can be uncomfortable, requires no specific treatment. Resolution occurs by resorption of subcutaneous air after elimination of its source.1,8,9   

The purpose of this paper is to present a rare case of tuberculosis that developed pneumothorax, pneumomediastinum and emphysema subcutis. 

CASE REPORT

A 2½ years old boy was brought to the emergency department on March 21, 2002 with main complaint of dyspnoea. 

According to his mother, he had difficulty in breathing since 2 weeks prior to admission. The symptom was preceded by cold and coughing which became worsening especially at night. He developed chest pain without any fever. The mother noted that his neck gradually swollen and difficulty in swallowing the past 3 days prior to admission. 

He was discovered to have TB infection 3 months prior to admission and had been on TB medication since then. He was planned to have 6 months TB treatment with Pirazinamide 1x230mg, Isoniasid 1x135mg, Rifampicin 1x90mg and B6 1x10mg for the first 2 months and followed by  Isoniasid 1x135mg, Rifampicin 1x90mg and B6 1x10mg for the rest 4 months.                                

He was diagnosed to suffer from TB based on history included three months of coughing, anorexia, losing some weight (his weight was 9 kgs, lost 2 kg in 2 months) and low grade fever for about two weeks. The mother is known as the source contact as she had ever haemoptoe and has been on medication for 4 months.

Although the patient had completed immunization, his BCG scar was negative, and so was his Tuberculin test.

Chest x-ray showed infiltrates on both lungs. About one month after the introduction of tuberculostatic drugs, his chest x-ray showed multiple blebs on the right lung, however he had good response toward tuberculostatic drugs with good clinical condition. 
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Fig. 2. Roentgenogram of chest obtained about 1 month after

the introduction of tuberculostatic drugs

He was advised to come routinely to the out patient clinic for routine evaluation or come to the emergency department at anytime if he had breathing problems, but this patient had never come for routine follow up until he developed of symptom previously mentioned above. 

Physical examination on admission on March 21 2002 revealed, a malnourished boy who looked ill and dyspnoeic. There were no sign of cyanotic, anaemic nor icteric. His body weight was 10 kg, with nutritional status 77%.

The pulse rate was 112 beats per minutes, and the respiratory rate was 60 times per minute with positive nasal flares. His temperature was 370C. His neck was swollen with subcutaneous crepitation. Subcutaneous crepitation was also noted on the  area of hemithorax anterior dextra. 

Retraction of the intercostals space and epigastric area was noted. On auscultation breath sound was decreased on the right lung despite increased resonance on percussion of the same side of the lung.

The liver was about 2 cm below the costal margin and spleen was not enlarged. The extremities were warm, no oedema were noted.

The blood gas analysis on admission revealed the following pH: 7.303; pCO2: 30.7; pO2:80.2; HCO3:14,9; BE: -11.5.

Laboratory examination on admission revealed the following:  Hb: 9.8   g/dl, Leucocyte: 9700/cmm, Thrombocyte was sufficient in number, ESR: 20/hour, with differential count of: 3/-/- /-/20/70/-.
Chest x-ray on admission revealed: Right lung was collapse; there was no lung tissue on the right hemithorax with multiple blebs. Lucent appearance of the soft tissue on thoracic walls dextra/sinistra. These appearances indicated pneumothorax on the right lung with multiple blebs and subcutaneous emphysema. 
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Fig. 2. Roentgenogram of chest taken on admission to hospital.

Liver function test revealed the following

Direct bilirubin: 0.2 mg%; Indirect bilirubin: 0.2 mg%; SGOT: 18 IU;

SGPT: 24 IU; Albumin: 2.99; Blood urea: 9 mg%; 

Serum creatinin: 0.3 mg%.

Gastric washing for acid fast bacilli staining for three days in a row revealed that no mycobacterium tuberculosis was found.  

The patient was referred to the surgery department, and multiple incision on the chest skin and Bullou drainage were done immediately. 

He was treated with D51/4S, O2 masker 6 l/m, Bullou Drainage 8-10 cm H2O, Anti tuberculous drug were continued with INH 1x135mg, Rifampicin 1x90mg, B6 1x10mg. Manual massage toward incision stomas and chest physiotherapy were performed regularly.

Chest x-ray on the next day showed that right lung has already expanded, multiple blebs on right lung. Infiltrate on the left lung. Lucent appearance of the soft tissue on both thoracic walls up to the necks, and there was hyperluscency around the heart border. It concluded Tuberculosis, pneumomediastinum and subcutaneous emphysema.
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Fig. 3. Roentgenogram of chest obtained after bullou drainage insertion

After six days of treatment, there were a lot of improvements in this patient condition and bullou drainage was taken off. Gradually he showed a steady improvement with good appetite and his body weight increasing.

He was discharged in a good condition. His chest x-ray showed normal chest and the blebs have resolved.
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Fig. 4. Roentgenogram of chest obtained when discharged from the hospital.

When the patient was brought to the out patient clinic a month later, he has no respiratory symptom and is completely asymptomatic. His weight increases about 5 kgs since he was discovered to have tuberculosis. He is to continue on observation with 6 months anti tuberculous therapy.


DISCUSSION:
The diagnosis of tuberculosis in our case was based on the history included three months of coughing, anorexia, losing some weights, low grade fever  which last about two weeks, exposure to a tuberculosis patient (the mother), specific radiologic finding and the good responses to antituberculous drugs provide strong support for the diagnosis of tuberculosis despite no cultures for mycobacterium were obtain.

Eventhough the patient had completed immunization, his BCG scar was negative and so was his tuberculin test. False negative on tuberculin test of this patient apparently caused by malnutrition,10,11 since nutritional status of this patient was only 69% when the test was performed.

After initiation of tuberculostatic drugs for one month our patient x-ray showed   multiple blebs on the right lung. Two months later he suffered from pneumothorax, pneumomediastinum and subcutaneous emphysema.

Our patient was two and a half years old and has a good clinical response after being treated with antituberculous drugs. However there was an evidence of bullous formation or blebs on the chest rontgenogram after administration of anti tuberculostatic drug. Pneumothorax in our patient apparently because of the rupture of blebs after the patient coughing violently.  This situation may  lead to an increased intra-alveolar pressure which cause tearing of the blebs and causing pneumothorax to developed.
On chest x’ray, pneumothorax in our patient is demonstrating by hyper luscency of the right hemithorax with collapsed of the right lung. 

The pathogenesis of pneumothorax in childhood tuberculosis is not readily explained as in adult pulmonary tuberculosis, there are, however several possible mechanisms to explain the pneumothorax complicating tuberculosis.

One might be the formation of small areas of confluent subpleural nodules that undergo caseation and necrosis leading to pleural inflammation and effusion and then rupture of the caseous areas into the free pleural space. Several reports suggest this hypothesis.4,5,12
In our case however, there was no evidence on the chest x-ray of pleural effusion, consolidation or cavitation.

A second possible mechanism to explain is interstitial emphysema. This process is seen in patients coughing violently, performing the valsalva manoeuvre or being ventilated mechanically with high pressure. All of this situation is believed to lead to an increased intra-alveolar pressure, with air tearing under the alveolar septa and dissecting its way up the peribronchial and perivascular spaces to the mediastinum and peripherally to the subpleural tissues. Pneumomediastinum is common in these disorders with resulting subcutaneus emphysema. Pneumothorax may be due to rupture of air through the mediastinal pleura or from rupture of the fresh subpleural air vesicles.6,13

In childhood tuberculosis, another possible cause of pneumothorax is said because of the rupture of bullous emphysematous lesions or blebs, which the developing these lesions in patients successfully treated for acute pulmonary tuberculosis has been said as “complications” of antituberculous therapy. The addition of corticosteroid to the antituberculous therapy seems to potentiate this effect.4,5,12  

Although clinical improvement was obvious shortly after initiation of therapy, bullous lesions in our patient persisted for 5 months after initiation of therapy, a shorter period of time compared to some authors who stated that bullous lesions may radiographically persisted within 6 to 15 months following initiation of therapy. 

A few cases of bullous emphysema in childhood tuberculosis have been reported, however pneumothorax as a complication of bullous emphysema is rare. It has been said that during healing process of primary pulmonary tuberculosis in childhood after the introduction of anti tuberculosis therapy, especially INH, the frequency of the occurrence of bullae increased. INH may permit epithelialisation of the bronchocavitary junction. The bronchus may remain patent, and caseous material may be extruded as the walls of the cavity are being “cleansed” by Isoniazid. This drug is said to have a lytic effect on caseous material, a process which has been named “chemical casectomy”. 

With a patent bronchocavitary junction, two factors may be involved in the formation of cysts:

The establishment of a bronchial check-valve mechanism and/or 

The destruction or dilatation of the alveolar walls.4,5,12

The roentgenographic appearance of the tuberculous bullous lesions (blebs) does not differentiate them from similar lesions called pneumatoceles, which has been described in staphylococcal infections of the lung. It characterized by acute onset of illness with seriously ill patient, high fever and leucocytosis. Clinical courses in our patient did not support this diagnosis.1,2 

The onset of pneumothorax is usually abrupt and the severity of symptoms usually depends upon the extent of the lung collapse and the amount of pre-existing lung disease. When the pneumothorax exist only mild to moderate in extent, there may be little displacement of intra thoracic organs and few or no symptoms.13

Current available pneumothorax therapeutic interventions stated by some authors include simple observation, simple aspiration with a catheter, insertion of a chest tube, pleurodesis, video-assisted thoracoscopic surgery, and thoracotomy. Selection of the interventional approach depends on the size of the pneumothorax, the severity of symptoms, whether a persistent air leak is present. If the pneumothorax is small (involving <15% of hemithorax) and patients have minimal symptoms, high-flow supplemental oxygen will accelerate reabsorption of air by the pleura. 

For large pneumothoraxes (involving >15-20% of hemithorax) or progressive may be drained by simple aspiration with a plastic intravenous catheter, thoracentesis catheter, or small-bore catheter or by the insertion of a chest tube. 6,13,14
In our case the onset is quite abrupt, the symptoms were developed after initiated by violent cough. The pneumothorax involving more than 15% hemi thorax dextra. There are respiratory distresses, retractions of the chest wall and decreased breath sounds over the involved lung. The percussion over the involved area is tymphanitic. On These considerations the insertion of a chest tube was promptly performed. 

Mediastinal emphysema is characterized by the presence of air in the mediastinum, with the major complaint of precordial pain (80-90%). The pain usually substernal, it may radiate to the neck, back, shoulders and rarely the arm. Other symptoms include palpitation, sweating, dysphagia, a felling of fullness in the neck, anxiety and crackling in the tissue.8
There may be few physical signs in mild case of mediastinal emphysema and it seems likely that, for this reason many cases are not diagnosed. However, the combination of mediastinal crepitating, decrease or obliteration of cardiac dullness, subcutaneous emphysema and pneumothorax is pathognomonic.15
The diagnosis of mediastinal emphysema in our patient was described by chest pain, the present subcutaneous emphysema and chest x-ray, which showed hyperlucency around the heart border and between the sternum and the heart border. 

In mediastinal emphysema, the air may gain access to mediastinum via four principal pathways:

From the exterior by extension along the fascia planes of the neck.

Through perforations of the oesophagus, trachea or bronchus.

By dissertion along the retroperitoneal spaces.

By way of the interstitial tissues of the lungs

The most common pathway of mediastinal emphysema was through the production of pulmonary interstitial emphysema resulting from primary rupture of alveolar walls. Alveolar rupture may be provoked by a violent effort, violent exercise, vomiting, or forced expiration with a closed glottis.7,15,16

In our case the air may gain via the interstitial tissues of the lungs resulting from primary/spontaneous rupture of alveolar walls, in which may be provoked by a violent cough and finally a spontaneous mediastinal emphysema occurred.

Pneumomediastinum may cause increased mediastinal pressure and interference the venous return to the heart. If the volume of trapped air is great enough there is bulging of the mid thoracic area, the neck vein are distended and the blood pressure is low. Although there may be few clinical signs, subcutaneous emphysema in our patient suggested the occurrence of pneumo mediastinum.15,16

The diagnosis of subcutaneous emphysema is not difficult, since we can easily find crepitation on palpation of the soft tissue involved, which in our patient are in the neck and hemi thorax anterior dextra. Multiple incisions were performed right away by the surgeon.  

Although many anti tuberculosis drug known to give side effect on the liver as the drugs mainly metabolised there, our patient has shown normal liver function test throughout the medication period.

The prognosis of our patient is good. He was discharged in a good condition. He has no respiratory symptom and is completely asymptomatic. His chest x’ray showed normal chest and the blebs have resolved. His weight increases about 5 kgs since admission. He is to continue on observation with 6 months anti tuberculous therapy.

SUMMARY

A case of pneumothorax, pneumo mediastinum and subcutaneous emphysema in a two and half-year old child with tuberculosis has been presented.

Bullous emphysematous lesions or blebs have been observed during the course of treatment of primary pulmonary tuberculosis. Rupture of blebs after the patient coughing violently may lead to an increased intra-alveolar pressure which cause tearing of the blebs and causing pneumothorax to develop.
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