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Original Article

Spirometry Function after Decortication
for Chronic Pleural Empyema:

A Retrospective Study

ABSTRACT

Introduction: Chronic Pleural Empyema (CPE) is a major
medical concern. It gives rise to “trapped lung” due to the
thickened pleural peel. This results in impairment of pulmonary
function. The treatment of choice for CPE is open thoracotomy
decortication.

Aim: To evaluate changes in Pulmonary Function Test (PFT) in
an immediate postoperative period of decortication for CPE.

Materials and Methods: A retrospective study was conducted
in 25 patients who had undergone decortication for CPE
in the last one year (from October 2018 to September 2019)
were included. Baseline clinical and demographic data were
collected. Duration of ICU stay, hospital stay and complications
were reviewed. In Preoperative period Forced Vital Capacity
(FVC) and Forced Expiratory Volume In First Second (FEV1)
was investigated. It was again repeated after 3 and 6 months
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of postoperative period. Preoperative and postoperative data
at 39 and 6" month were analysed. Percentage change in
PFT was assessed. Repeated measure ANOVA were used for
statistical analysis.

Results: Preoperatively the mean FVC was 2.09 L (56.63%) and
the mean FEV1 was 1.82 L (60.26%). The mean FVC, 3 months
after surgery was 2.27 L (61.52%) and after 6 months was 2.53 L
(68.56%). The mean FEV1, 3 months after surgery was 1.92 L
(63.58%) and after 6 months was 2.17 L (71.58%). Spirometry
values of FEV1 and FVC improved at 3 and 6" month,
postoperatively. Improvement in these Spirometric values after
6 months was quantified statistically significant.

Conclusion: Decortication for CPE resulted in progressive
improvement in spirometry values in a follow-up period of 3 and
6 months.
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INTRODUCTION

Empyema thoracis is purulent pleural effusion. Most empyemas
result from bacterial suppuration of the lungs. Most of the
empyemas are associated with bronchiectasis, pulmonary abscess
and suppurative pneumonia [1]. Predisposing factors for post
pneumonic empyemas are alcoholism, chronic pulmonary disease,
inactive pulmonary tuberculosis, diabetes mellitus, long-term
steroid therapy and various malignancies. In our country, most of
the patients with CPE are attributed to tuberculosis [2].

The American thoracic society has divided progression into 3
distinct stages: exudative, fibrinopurulent and organisation stage.
Since many cases of empyema are indolent, the most common
presentation is fibrinopurulent or organised stage [3]. In the chronic
stage, lung is imprisoned within a thick fibrous peel. The lung is now
virtually functionless.

Management strategies depend upon the stage of empyema
presentation. Various methods of management, i.e., drainage,
antibiotics, intrapleural enzymes and talc, rib resection drainage
and open thoracic window, space sterilisation, decortication etc.
are available. Video Assisted Thoracoscopic Surgery (VATS) is a
common procedure in early stages of fibrinopurulent states [4].
However, in chronic empyema VATS decortication were mostly
converted to open decortication [5]. For advanced stages of
empyema, open thoracotomy decortication is the treatment of choice
[6]. The success rate of decortication depends on intact visceral
pleura and space obliteration by pulmonary re-expansion. The
outcome of thoracotomy and decortication is better with a success
rate of up to 95%, but it has few complications [7]. Retrospective
cohort study by Sokouti M et al., has shown that success rates
between surgical and nonsurgical treatments were 98.2% and
27.1% and the differences between them was significant (p<0.001)
[8]. Advancement in modern antibiotics and preoperative care has

made the morbidity and mortality associated with the procedure
almost negligible. The aim of this study was to evaluate changes in
PFT in an immediate postoperative period of decortication for CPE.

MATERIALS AND METHODS

This retrospective observational study was conducted in a tertiary
level hospital attached to medical college. The study included
25 patients suffering from chronic empyema. The sample size was
calculated by using Kelsey JL et al., method, keeping 95% CI and
80% power [8,9]. Age range of these patients was 16-55 years. They
were treated with decortication via open thoracotomy at our Thoracic
and Vascular Department between October 2018 to September 2019.
They were followed after 3 and 6 months, respectively. Chronic
empyema due to both tubercular and nontubercular aetiology was
included in the study. Trauma and malignancy as an antecedent
cause of empyema were excluded from the study. Procedures
followed were in accordance with the ethical standards adhered
with the Helsinki Declaration and its amendments.

Diagnosis of CPE was established by using chest X-ray, CT lung, USG
of lung and pleura and diagnostic thoracocentesis. Preoperatively,
FVC and FEV1 were investigated. In all, 25 patients, after establishing
diagnosis, thoracotomy with decortication was performed. Most
frequently posterolateral thoracotomy was done. The surgery was
done under general anaesthesia with single lung ventilation. Affected
parietal and visceral pleura were resected and trapped part of the
lung was released. Any pathological process in trapped part of the
lung (abscess or fibrosis with infection) was dealt with atypical lung
resection in healthy tissue. Two drains were put in thoracic cavity
at the end of surgery. During ICU stay, any complication (post-op
bleeding, air leak, atelectasis, respiratory failure, bronchopleural
fistula) was noted. Total ICU and hospital stay was noted. PFT were
repeated at 39 and 6" month of the postoperative period.
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STATISTICAL ANALYSIS

Statistical analysis was done with SPSS software version 21.
Comparison of preoperative and postoperative value of FEV1 and FVC
was done by repeated measures ANOVA. While comparison between
tubercular and nontubercular group was done by Mann-Whitney U
test. All analysis were two tailed, p-value <0.05 was considered as
statistically significant. Confidence interval was set at 95%.

RESULTS

The patients’ age ranged from 16-55 years, with a mean age
of 33.68+12.11 years. There were 5 patients (20%) who were
smokers, 2 (8%) had diabetes and 18 (72%) patients had
tuberculosis [Table/Fig-1].
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[Table/Fig-2]: Distribution showing alteration in Forced Expiratory Volume In

[Table/Fig-1]: Baseline clinical parameters of study participants.

Parameters of PFT, i.e., Forced FEV1 and FVC are presented in
[Table/Fig-2,3]. The FVC was increased by 4.8% and 11.93% at 3
and 6" month in postoperative period respectively while the FEV1
was increased by 3.32% and 11.32% at 3 and 6" month of the
postoperative period, respectively [Table/Fig-4].

Comparison over time by repeated measure ANOVA showed
that spirometry variables (FVC and FEV1) after 6 months were
significantly raised in comparison to pre op values (p=0.001).
The difference between postoperative values of FVC and FEV1
at 3@ and 6™ month was also significant (p=<0.001, p<0.001).
However, improvementin FEV1 within 3 months was not significant
(p=0.45) [Table/Fig-5,6]. On comparing between tubercular and
nontubercular group, median percentage improvement in FEV1
at 6 months were 23% and 10%, respectively (p= 0.14). Similarly,
in FVC, median percentage improvement between tubercular
and nontubercular group at 6 months were 23% and 12%,
respectively (p=0.14).
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1 Second (FEV1) in patients with pleural empyema treated with decortication.
Parameters Frequency FEV1- (predicted), FEV1-1 (Observed preoperative), FEV1-2 (after 3 months),
Age (years) 33.68+12.11 (16-55) FEV1-3 (after 6 month).
Sex CHANGE IN FVC
Male 18 (72%) &
Female 7 (28%)
Side
Right 13 (62%)
Left 12 (48%) ~—#— FVC{PREDICTED)
Sym ptoms —8— FWVC1 (OBSERVED]
Cough 16 (64%) PRE OP)
== FWC2 AFTER 2
Shortness of breath 15 (60%) MONTHS.
Fever 11 (44%) TN
Chest pain 6 (24%) o4 ) . -
. 12 34567 8 9 10111213141516171819202122232425
Haemoptysis 4 (16%) X o ) ) ) ) ;
[Table/Fig-3]: Distribution of Forced vital capacity (FVC) in patients with pleural
Weight loss 7 (28%) empyema treated with decortication. FVC (Predicted), FVC1 (observed preoperative),
Recurrent pleural effusion 4 (16%) FVC2 (after 3 months), FVC3 (after 6 months).
Comorbidities
Before After 3 month After 6 month
Diabetes 2 (8%) Predicted surgery of surgery of surgery
Pulmonary tuberculosis 18 (72%) VG (L 3.69+0.88 2.09 +0.84 2.27+0.78 2.53 +0.80
) & 100% 56.63% 61.52% 68.56%
Smoking 5 (20%)
FEVA (L 3.02+0.81 1.82 £0.70 1.92 +0.62 2.17 £0.68
FVC (before surgery) L 2.09+0.84 L 100% 60.26% 63.58% 71.58%
FEV1 (before surgery) L 1.83+0.70 [Table/Fig-4]: Changes in PFT preoperatively and postoperatively.
Duration of ICU stay (days) 2.72 +0.54 (FVC- forced vital capacity and FEV1 — forced expiratory volume in 1s)
Duration of hospital stay (days) 9.12+3.56
Mean diff Std error p-value 95% Cl of diff
Complications
FVC1 vs FVC2 -0.18 0.06 0.01 -0.32 t0 -0.033
Air leak 2/25 (8%)
FVC1 vs FVC3 -0.440 0.07 0.001 -0.61 t0-0.26
Atelectasis 2/25 (8%)
FVC2 vs FVC3 -0.260 0.03 0.001 -0.34t0-0.18
Wound infection 1/25 (4%)

[Table/Fig-5]: Comparison of preoperative and postoperative value of Forced Vital

Capacity (FVC) by repeated measures ANOVA.
FVC1 (observed preoperative), FVC2 (after 3 months), FVC3 (after 6 months)

Mean diff Std error p-value 95% ClI
FEV1-1vs FEV1-2 -0.09 0.07 0.45 -0.27 to 0.07
FEV1-1vs FEV1-3 -0.34 0.08 0.001 -0.56 t0 -0.13
FEV1-2 vs FEV1-3 -0.24 0.03 0.001 -0.31t0 -0.17

[Table/Fig-6]: Comparison of preoperative and postoperative value of Forced

Expiratory Volume In 1 Second (FEV1) by repeated measures ANOVA.
FEV1-1 (Observed preoperative), FEV1-2 (after 3 months), FEV1-3 (after 6 months)

DISCUSSION

In CPE both visceral and parietal pleura become thick and fibrotic.
This leads to advanced inflammation of lung surface, diaphragm and
endothoracic fascia. It results in a significant decrease in pulmonary
function [10]. Ventilation, perfusion and oxygen uptake are disturbed.
Physiological studies have established that it can be recovered with
re-expansion of lung [11]. Decortication helps inimproving pulmonary
function by freeing the trapped lung, obliterating the pleural space and
by regaining mobility of chest wall and diaphragm. The improvement
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in lung function is usually significant after 6 months of the operation,
when the pain has dispersed [12]. Many studies have assessed the
impact of decortication on pulmonary function. However, the extent
to which pulmonary function is restored varies in different studies
[12-14]. Most studies have had significant increase in FVC and FEV1
[12-19]. In a study of 35 patients with 60% tubercular aetiology,
Abraham SV et al., had shown that after decortication, spirometric
parameters FEV1 and FVC were improved by approximately 14%
and 17%, respectively [16]. This improvement was seen in a period
of 6 months. Bagheri R et al., had studied 50 patients with 20%
tubercular aetiology [15]. After decortication FEV1 and FVC was
improved by 14.8% and 17.9%, respectively in a span of one year.
In a study of 63 patients with 57% tubercular aetiology, Gorur R et
al., had found significant improvement in postoperative period of
6 months in both variables FEV1 & FVC(4.2%, 5.4%) [13]. Choi SS et
al., has compared postoperative PFT improvement in 41 tuberculous
and 24 nontuberculous patients with empyema [14]. They found
a mean increase of 15% in FVC and 10% in FEV1 in tuberculous
group, while in nontuberculous group, there was increment of
7% both in FVC and FEV1. In our study, both parameters FVC
and FEV1 were significantly improved at the period of 6 months
(p=<0.001, p=0.001). We have found that improvement in FEV1
after 3 months of surgery was not significant p=0.45. It could be due
to the pain associated with thoracotomy. However, some studies
have contradictory findings. Petro W et al., and Toomes H et al.,
have shown that spirometric parameters after decortication do not
improve when tuberculosis and destructive pulmonary diseases are
predominant aetiological factors [20,21]. Spirometry itself is effort
related task and ineffective effort may give false values. However, all
our patients were being operated by single surgical team with single
technique i.e., decortication via thoracotomy. It was an advantage
of our study.

Limitation(s)

The limitation of this study is a relatively low sample size, the
retrospective nature and use of only FVC and FEV1 as measures of
pulmonary function.

CONCLUSION(S)

Decortication via open thoracotomy adequately restores
the pulmonary function. The majority of our patients were of
tubercular aetiology. Improvement was seen in both tubercular
and nontubercular patients. Significant recovery in spirometry
parameters (FVC and FEV1) were seen after 6 months of surgery.
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