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) Stage | (acute exudative phase), Stage Il (subacute fibrinopurulent phase),
Introduction and Stage 111 (chronic organizing phase) [2,3]. An empyema lasting 4
Empyema thoracis is defined as the presence of pus in the pleural space ~ Weeks and beyond is classified as stage 111 or chronic empyema [4,5].
or a purulent pleural effusion [1]. Empyema is divided into three stages. ~ Chronic empyema is characterized by thickened visceral and parietal
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peels which hamper the ability of the affected lung to re-expand and
requires definitive surgical intervention, i.e., decortication with or without
lung resection and/or pleural space obliteration procedures like
thoracoplasty and use of various muscle flaps [6,7]. Currently open
thoracotomy and lung decortication is the most favoured approach
especially in resource poor environment like ours, although in the past
decade some studies have been published in favour of the video assisted
thoracoscopic surgery (VATS) approach but this is not readily available
in our environment [8,9]. We reviewed our experience with cases of
chronic empyema thoracis that had thoracotomy and decortication.

Materials and Methods

Usmanu Danfodiyo University Teaching Hospital Sokoto is tertiary
health centre located in the north-western part of Nigeria. This hospital
receives patients from neighbouring states and Niger republic.

This is a descriptive and observational study. Medical records of patients
who had thoracotomy and decortication on account of chronic empyema
thoracis in the Cardiothoracic surgery unit of our hospital between 2012
and 2020 were retrieved and reviewed. The information obtained from the
records included gender, age, premorbid conditions, aetiology of
empyema, cultures of pleural fluids, histology results of the cortex
removed, duration of chest tube drainage, duration of hospital stay,
postoperative complications and outcome.

Chronic empyema was defined in accordance with the American Thoracic
Society staging system, where stage 11 empyema corresponds to chronic
empyema or the organizing stage. Fibroblasts migrate into the pleural
cavity and produce an inelastic membrane, entrapping the lung and
rendering it essentially functionless. This diagnosis was corroborated by
illness durations of more than 15 days before definitive treatment as well
as supportive imaging findings, such as radiological features of a thick
cortex and constriction of the chest cavity [10].

A database was created using Excel sheet which was later exported to
SPSS version for analysis.

All patients had a full preoperative by the managing team assessment
including a full blood count, coagulation screen, renal and occasionally
liver function testing. In addition, all patients had a chest radiograph and
occasionally chest CT scan. The decision to operate was based on either
chest X-ray with or without CT scan evidence of a pleural cortex
(fibrothorax) with a pleural collection and symptoms consistent with
chronic empyema thoracis [11,12].

Copy rights@ Abubakar Umar et.al.

Our protocol initially consisted of using single lumen tube but
subsequently we began to use double lumen tube for endotracheal
intubation. The surgical approach was via a posterolateral thoracotomy
incision to gain access into the pleural space. Surgery included evacuation
of all purulent material and decortication with the aim of obtaining the
complete lung expansion. In most cases, decortication of parietal pleura
was partial and performed in accordance with the need for complete
decortication of the visceral pleura. We routinely separated the diaphragm
from the lung and from adhesions to promote as much obliteration of the
empyema cavity as possible. Single chest tube was inserted and directed
towards the apex at the end of the operation. The pleural cavity was
copiously irrigated with warm saline. Thoracotomy wounds were closed
in layers. Patients were extubated routinely in the operating room but in
rare circumstances, they are extubated in the intensive care unit. All
patients are transferred from the theatre to our intensive care unit for
postoperative management for at least 24 hours irrespective of whether
they require mechanical ventilation or vasopressors support or not. They
are discharged to our high dependency unit after 24 or 48 hours.

Chest physiotherapy was commenced on the 2" day post-op but
occasionally on the 1% day post-op. Chest tube was removed when there
was no air leakage and when the drainage was less than 100 ml per day
and serous. Follow-up took place in our surgical outpatient clinic.

Results

One hundred and eighty-five patients diagnosed with empyema thoracis
were seen in our unit during the study period. Sixty-five patients had
thoracotomy and decortication on account of chronic empyema thoracis
while the remaining 120 (64.9%) had closed tube thoracostomy drain
insertion. Only case notes of 60 patients (32.4%) were available for
review. Fifty patients were males while 10 were females giving a male:
female ratio of 5:1. The mean age was 24.24 years with age ranging from
2 years to 70 years. Fourteen (23.33%) were in the paediatric age group
while the remaining (76.67%) were adults. The aetiology of empyema
was pneumonia in 36 (60%), tuberculosis in 21(35%), trauma in 3 (3.3%)
and histoplasmosis in 1(1.67%). Penetrating chest injury was the
commonest cause of post-traumatic empyema. One patient (1.67%) had
chronic empyema thoracis from traumatic bilothorax. Strept pneumoniae
was the commonest organism that was isolated from pleural fluids of
these patients accounting for 23.33%. There was no growth in 17 patients
(28.33%). See fig. 1.

Organisms
E. eoli b
Mo resul 1S 7
Staph Aureus =1 |
Pieud omonas 11
Strept Preumoninae 14
Mo growth 17
Figure 1.
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Associated comorbidities were hypertension in 6 (10%), Diabetes
mellitus in 4 (6.67%) and human immunodeficiency virus infection in 2
(3.33%). Forty-eight patients (80%) had chest tube insertion before open
thoracotomy and decortication. All patients underwent thoracotomy and
decortication. Two patients (3.33%) had bilateral thoracotomy and
decortication done on same sitting. The mean duration before surgery was
17 days with a range of 2 days to 40 days. The average duration of surgery
was 2 hours. Chest tube was removed after an average of 7 days (range 5
to 33 days. Twenty-one patients (35%) had complications with persistent
drainage accounting for 13.33%, this was closely followed by persistent
air leak (11.67%). Average duration of drainage was 18.87 days and that
of hospital stay was 36.74 days. There were 3 mortalities (5%). One died
intra-op while the remaining two died in the intensive care unit. The mean
duration of follow-up was 3 months.

Discussion

Early treatment of empyema thoracis is advocated before it gets to the
chronic organising stage. These forms of treatments include antibiotics,
chest drain and the use of fibrinolytics [13].

However, there is a general consensus that chronic empyema thoracis be
treated surgically either via open thoracotomy and decortication or video
assisted thoracoscopic surgery [14,15]. This is to avoid the long-term
complications of chronic empyema [16,17]. Unfortunately, in our
environment, there is a delay in diagnosis, late presentation, failure to
identify responsible organisms, inadequate antibiotic treatment,
reluctance to drain, suboptimal drain placement at the referral centres and
finally delay in referring to a thoracic surgeon. As such at these patients
present in stage 111, hence, the standard treatment is open thoracotomy and
decortication. Video-assisted thoracoscopic surgery is not available in our
centre and currently there is no expertise for that.

There is male preponderance in our series which is in keeping with most
studies [18,19]. Majority of our patients were adults. Advancing age is
known to be an acknowledged risk factor for both pneumonia and pleural
empyema [20,21]. This is because some adults have pre-existing illnesses
and other comorbidities as shown in our results. Diabetes mellitus and
hypertension have been implicated in persistent drainage and recurrent
empyema thoracis [22]. Pneumonia was the commonest cause of
empyema in our series and Streptococcus Pneumoniae was the
commonest organism isolated in pleural fluid samples. This is similar to
other reports [18,23]. Others reported Staphylococcus aureus as the
commonest causative organism isolated from pleural samples [24]. There
was no growth in 17(28.33%) of our samples. This can be attributed to
the use of several antibiotics before referral to our unit. Culture negative
results have been reported in more than half of samples analysed in some
studies [18,25]. This highlights the necessity in the use of other methods
of bacterial detection like polymerase chain reaction. Pseudomonas
aeruginosa was isolated in some of our patients. This is usually a hospital
acquired infection [26]. In one of our patient histoplasma capsulatum was
isolated in the pleural fluid. Histoplasma capsulatum has been shown to
affect the lungs in various forms which can cause pleural effusion and
subsequently empyema thoracis. It can cause acute pulmonary

histoplasmosis,  chronic  cavitatory  pulmonary histoplasmosis,
granulomatous mediatinitis and mediastinal  fibrosis [27-29].
Disseminated histoplasmosis has also reported especially in

immunocompromised patient [30].

Eighty percent of our patients had chest tube insertion before
thoracotomy and decortication. This is because presentation here is
usually late and most at times in respiratory distress. As such, chest tube
insertion is carried out to alleviate the respiratory symptoms. This also
gives patient and caregiver time to source for funds to pay for surgery as
payment for any form of surgery here for most patients is from “out-of-
pocket” [31]. Only 20% whose presentation was not emergent that had
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thoracotomy and decortication without prior chest tube insertion. These
are patients that presented to us in a stable clinical condition.

All our patients were treated with thoracotomy and decortication which is
the standard treatment option for chronic empyema thoracis. There was a
delay before definitive surgery in our series. This is mainly due to
financial constraint as stated above because of lack of insurance cover
[31]. Mean duration of drainage in our series was about 7 days which is
in keeping with reports from other centres [32,33]. Others reported shorter
duration [18,34,35]. Sixty five percent of our patient showed remarkable
improvement and were discharged without complications. However, 35%
had various complications with persistent drainage been the commonest.
Tantraworasin et al [36] reported a persistent drainage/recurrence in about
8.9% of their patients. They attributed this to residual space after
decortication. They observed that most of these patients had thick cortex
and, in some instances, calcified cortex as such, decortication was not
successfully performed and full lung re-expansion was not achieved and
this caused persistent space. Other identified factors were diabetes
mellitus, hypertension and nonsepsis type of empyema. This is the case
in some of our patient where in some cases the cortex was 2-3cm thick.
We managed some of these patients with empyema tube. They responded
very well and tube subsequently removed after space has been obliterated
with granulation tissues. Persistent air leak was another complication
encountered in 11.6% of our patients which is defined as air leak longer
than 5 days. This can be worrisome but studies have shown resolution of
the leak as soon as complete lung re-expansion is achieved [37]. Majority
of our patients were conservatively by watchful waiting and subsequently
discharged between 2 and 3 weeks after resolution of the air leak. None
of our patients required further intervention. Where there is complete lung
re-expansion, pleurodesis has been advocated. Invasive methods of
managing persistent air leaks have been report. Pneumoperitoneum
instilled through a transabdominal catheter, unidirectional endobronchial
valves, use of sealants and surgical re-exploration [38,39].

Average duration of drainage was high in our series. This can be attributed
to prolonged drainage after initial chest tube insertion prior to
thoracotomy and decortication. When we matched duration of drainage
and microscopy and culture, we discovered that those whose culture
yielded pseudomonas had prolonged drainage compared to other
organisms. Gram-negative bacillus such as Pseudomonas in the pleural
space elicit an acute inflammation that affect polymorphonuclear cell
response that precedes a monocyte-mediated fibroblast proliferation over
the pleura which is necessary for cortex formation. The absence of which
makes surgery difficult and marred with bleeding, air leak and
bronchopleural fistula because there will be no clear plane between the
cortex and pleura [40,41]. There were 3 mortalities in our series. The first
mortality and second mortalities occurred very early in our unit. We were
not using double lumen endotracheal tube then, these patients had
pyoneumothoraces with bronchopleural fistula, we suspected that when
they were positioned for surgery, they had soilage of the contralateral
lungs which lead to persistent desaturation in the postop period in ICU.
This was our turning point in our practice because from that time double
lumen tube became the standard in our unit. The third mortality was a 68-
year-old known hypertensive who came in heart failure with chronic
empyema thoracis. He was optimized and subsequently taken to the
theatre. Intra-op he had cardiac arrest and all efforts to resuscitate him
proved abortive.

Conclusion

Chronic empyema thoracis is still common in our environment and
presentation is usually very late. In our series, open thoracotomy and
decortication was found to be an excellent procedure with low morbidity
and mortality. Majority of our patients had good functional outcome with
few complications that were managed non-operatively. We therefore,
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advocate this form of treatment for patients which chronic empyema
thoracis especially in resource constraint environments.
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