
Indications & protocols for TB surgery

Indications of surgery in tuberculosis

1. Diagnostic

 2. Persistent sputum positive state despite therapy

 3. Complications and sequel:

          -Hemoptysis

          -Destroyed or bronchiectatic lungs

          -Empyema with or without Broncho-pleural fistula (BPF)

Types of Surgical Procedures performed for Tuberculosis

There have been many surgical procedures which had been used in the past or are being currently used for the diagnosis and management of tuberculosis. These can be classified as under:

A. Procedures of historical interest
1. Sandbag/ diseased side down

2. Pneumothorax, artificial

3. Intra-pleural pneumonolysis; apicolysis (injection of air, or paraffin-oleo thorax), utilizing open or Thoracoscopic approach of Jacobaeus

4. Pneumo-peritoneum

5. Multiple intercostal neurectomy to decrease costal excursions

6. Scalenectomy to decrease upper costal excursions and to depress the lung apex

7. Phrenic nerve crush or paralysis

8. Transection of accessory muscles of respiration (scalenotomy)

9. Extra pleural plombage of pneumothorax (space between parietal pleura and endo thoracic fascia); ( injection of air, nitrogen, paraffin wax)

10. Sub costal  and extra periosteal plombage (“bird cage”) ( periosteum stripped from upper five ribs).  Lucite balls are used most commonly

11. Caverostomy ( Monaldi Procedure)

12. Thoracoplasty (staged)

Some of these procedures are still occasionally used, at least in the developing countries.

B. Diagnostic Procedures
1. Thoracocentesis

2. Trans thoracic needle aspiration

3. Closed/ open pleural biopsy

4. Bronchoscopy ( flexible/rigid), trans bronchial needle aspiration

5. Mediastinoscopy/ anterior mediastinoscopy (Chamberlain procedure)

6. Thoracoscopy ( Video-assisted thoracic surgery)

7. Exploratory/ diagnostic thoracostomy- wedge biopsy

C. Therapeutic Procedures
1. Decortication- with or without lung resection

2. Drainage (closed/open)(temporary/permanent); pleuro-cutaneous window

3. Thoracotomy with resection

      Segment/ wedge

      Lobectomy

      Pneumonectomy ( trans pleural; extra pleural; completion)

4. Chest wall/ vertebral body-disc resection/ stabilization

5. Muscle Flaps ( myoplasty)

6. Thoracoplasty (modified/ tailored)

7. Omental transfer

Persistently Active Disease

The decision about proper case selection is the most important in this situation. There is a justified indication for surgery in only some of the selected cases. These situations are:

1. The disease is sufficiently localized

2. Adequate trial of anti-tubercular treatment (ATT) has been given

3. Drug failure

4. Patient is chronic secretor

These are broad indications for surgery in patients of MDR-TB or persistent sputum positive status. There are a few other specific situations where surgery is a good adjuvant in the management plan of persistently positive active disease (Table 3).  

Table 3:  Specific indications for surgical intervention in persistently active pulmonary tuberculosis

1.When sputum smear or culture is positive for AFB, despite 4 to 6 months of appropriate and supervised ATT

2.When there have been two or more relapses

3.One or more relapse while on therapy

4.The organism has been shown to be resistant on culture and sensitivity

5.When the patient is likely to relapse in the judgment of the physician

6. Anticipated non-compliance in an admitted patient after discharge

For Hemoptysis:

1.Massive recurrent hemoptysis more than 500 cc on more than two occasions

2.Bleeding not controlled on medical measures

3.More than two litres in one episode

4.Smaller amounts of bleeding continuing for months together

5.Significant patient distress

For Destroyed lungs and Chest symptomatic:

1.Three or more episodes of pneumonia like symptoms in a year

2.Significant patient distress

Empyema

Empyema continues to pose a challenge, and requires a common sense approach, for its management. The management depends upon the stage of presentation. Most of the cases are effectively managed with prolonged and expert inter-costal tube management. In the sub acute stage, drainage can be assisted by either vide-assisted thoracic debridement or instillation of intra-pleural anti-fibrinolytic agents like streptokinase or urokinase. Decortication is indicated in the presence of persistent pleural infection in late fibrino-purulent stage. Thoracoplasty is partial decostalization of the thoracic cage to obliterate persistent pleural space. Whenever the lung is unlikely to expand because of an extensive disease or multiple broncho-pleural fistulae, thoracoplasty is an appropriate intervention and is required quite often in our setting .It is most suitable for management of post-operative empyemas. Results are quite gratifying.

Pre-operative work of a thoracic surgical patient

There are some well-established pre-requisites before a patient is taken for surgery. 

It is of utmost importance that a detailed discussion is held with the patient and his relatives. This should include a frank talk about the natural course of the illness in the absence of any surgical intervention and the objectives of the proposed surgery in a given case.

Risks of surgery and anesthesia are carefully explained along with the short term and long term results, if surgery is successful. 

It is of vital importance that a patient of pulmonary TB has taken an adequate course of anti tuberculosis treatment (ATT) before the surgical decision is taken. Even an episode of massive hemoptysis as a presenting feature of pulmonary TB in a non-treated case is rarely an indication of surgical intervention.

 Patient’s cardio-respiratory reserve to withstand surgery of this magnitude or proposed lung resection is carefully assessed. Various criteria have been laid down for different surgical indications and decision should be made jointly by the thoracic surgeons and the chest physician about the fitness of a given case after taking all the factors into account.

 Patients are urged to stop smoking at least three weeks before surgery in order to ensure better post-operative results. 

Post-operative physiotherapy such as deep breathing, coughing and shoulder exercises are taught to the patient in the pre-operative period while forewarning him or her about a certain amount of expected post-operative pain. 

The patient should be as ‘dry’ as possible before surgery, meaning thereby that sputum or pus production (in cases of empyema) should be minimized by appropriate measures like antibiotics, postural drainage, respiratory exercises, steam inhalation and nebulized bronchodilators, as appropriate.

 Some of these patients are quite weak and nutritionally depleted. Their nutritional status is built up before surgery, by rest and adequate diet, sometimes ensured by hospitalization.

Adequate blood should be arranged- about five units of whole blood plus two units of FFP in cases of lung resection

Operative protocols:

Operation Theatre:  

Central air- conditioning with laminar flow with 100% air exchange

Anesthesia machines

Disposable anaesthesia circuits

Heppa filters in circuits

Double lumen endo-tracheal tubes to be available and to be disposed off after every case

Pediatric fiber bronchoscopes to check the position of double lumen endo-tracheal tubes

Universal precautions to be followed and all arrangements for the same to be available Gum boots, double gloves and eye shields etc.

N-95 masks for cases of MDR-TB for all personnel and minimum personnel to be present in OT

Good cardiac monitoring with facilities to monitor oxygen saturation, end tidal CO2, invasive and non invasive BP, pulse and ECG

Good OT light with at least two domes

one good head light

System for waste disposal as per guidelines

One good electro surgery unit with hand held probes, blades , balls and accessories- a spare system to be available

Excellent suction systems

Surgical Instruments and equipments required:

All general surgery instrument sets

Chest retractors of all sizes

Rib cutters of three shapes and sizes

Rib approximater

Scapular retractor

Lung retractor

Lung holding forceps

Long Artery forceps- straight and curved- 6 in number

Long needle holders of good quality- two to three

Right angled forceps long at least 8 inches long- 6 in number

Vascular clamps

Bronchial clamps

Electro-cautery unit with probes

Argon beam coagulator or harmonic scalpel

Staplers – for bronchial stump closure, EZ-45, skin staplers and vascular staplers

Tissue patch- 3 lung surface sealants

Chest tubes of all sizes and Thoracic drainage bottles and bags

Rigid bronchoscopes of all sizes

One fiber bronchoscope

Thoracoscopes- optional

Experienced and dedicated surgical teams of surgeons, anaesthetists, nurses and technicians

Operative steps:

    1. Pre medication in the night

    2. Anti-tetanus vaccine the day before

   3. Antibiotics one hour before surgery

   4. Blood sugar and electrolytes for patients having diabetes

   5. Induction- two intravenous lines, arterial line, CVP line, epidural catheter, double-lumen E/T tube and monitoring lines

   6. Patient position

   7. Posterolateral thoracotomy common incision

   8. Surgical procedure

   9. Closure with one or two chest tubes

Post operative management

Results of surgery for TB and inflammatory lung disease improve if attention is given to detail in the post-operative period.

Initial management is ideally done in an Intensive Care Unit (ICU). 

Antibiotics and painkillers are routinely given. 

Blood is transfused as per requirements. 

Respiratory exercises are encouraged and all measures to relieve pain should be taken. Incentive spirometry is a useful tool to achieve these aims. 

Care of the chest tubes is an essential ingredient of this care, these should be removed only when their output has completely stopped. 

X-ray chest daily for initial three days and then again on 10th day and at the time of discharge

Bronchoscopy may nbe needed in post operative period

Persistent air leak, development of broncho-pleural fistula, residual pleural space are the most important issues to be carefully watched for, especially in the third post-operative week and onwards. These complications may require various kinds of intervention, including the open window thoracostomy and/or thoracoplasty.

            ATT for at least six months and for two years in MDR cases
Open window thoracostomy

Eloesser described a procedure to establish long term open drainage of chronic empyema cavities in 1935. The procedure basically involves the creation of an open window thoracostomy in the chest wall for facilitating long term open drainage without the need for an indwelling catheter. Various modifications of the procedure have been developed and described in the literature. It is an excellent procedure, the efficacy of which is matched by the beauty of its simplicity. Two to three ribs overlying the empyema cavity in the axillary region are partially resected and the underlying pleura is stitched with the skin with interrupted silk sutures. With good drainage being established, the empyema cavity slowly heals and closes over a period of months. Kohli and colleagues described complete expansion of the lung in 56% of  50 patients treated with open window thoracostomy over a period of 3 to 24 months after creating the flap17. Any patient of chronic empyema, where the lung has not expanded after an adequate period of closed chest tube drainage and who is judged to be not suitable for decortication because of diseased underlying lung can be managed with this procedure.  The results are generally excellent

