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ABSTRACT

Aim: Chronic empyema due to non-specific or tuberculosis lead to
both decrease in pulmonary functions and distortions of the radio-
logic views. Decortication either through video assisted thoracic
surgery (VATS) or open thoracotomy is the last resort of treatment.
The study aims to evaluate the spirometry and radiologic out-
comes of decortication of patients with chronic empyema.

Material and Method: The study included all patients who had
decortication due to thoracic empyema between 2010 and 2016.
Besides routine clinical evaluation spirometry analyses and ra-
diologic evaluation with thoracic computerized tomography (CT)
were performed in all patients. Either open thoracotomy with
muscle sparing technique or VATS were performed to remove
thickened parietal pleura and to decorticate the thickened pleura
trapping the lung parenchyma. Change in the spirometry param-
eters were calculated. The improvement in the radiologic appear-
ance were classified as satisfactory, moderately satisfactory, and
unsatisfactory.

Results: A total of 104 patients comprised the study population.
Sixty-eight of the cases (65%) were male and the mean age of pa-
tients was 38.61+17.38 years. Operation site was equally distrib-
uted. Non-specific microorganisms were the dominant etiologic
agents rather tuberculosis. All spirometry parameters improved
significantly. Both forced expiratory volume in one second (FEV1)
and forced vital capacity (FVC) values increased after the decorti-
cation significantly. All patients were followed at least for 2 years.
Most of the cases showed satisfactory results (92 cases, 88%), 9
patients improved moderately (8.6%), and only 3 patients (3%) had
unsatisfactory radiologic evaluation.
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Conclusion: Decortication either through open thoracotomy or
VATS approach is very effective treatment method to improve the
spirometry parameters and restore the distorted radiologic ap-
pearances in patients with chronic empyema.
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OZET

Amac: Tlberkliloz veya non-spesifik enfeksiyonlarnedenli kronik
ampiyem hem akciger fonksiyonlarinda azalmaya hem de radio-
lojik bozulmalara yol acar. Acik vaya video yardimli torasik cerra-
hi (VATS) yoluyla yapilan dekortikasyon en son basvurulan tedavi
yéntemidir. Bu ¢calismanin amaci kronik ampiyem nedeni ile dekor-
tikasyon yapilan hastalarin akciger fonksiyonlarindaki ve radyolojik
gérinidmlerindeki degisimlerin incelenmesidir.

Materyal ve Metot: Bu calismaya 2010 ile 2016 yillar arasinda kronik
ampiyem nedeni ile dekortikasyon uygulanan hastalar dahil edilmistir.
Butin hastalarda rutin klinik tetkiklerin yanisira spirometry analizleri
ve bilgisayarli toraks tomografileri (BT) degerlendirilmistir. Kalinlasmis
parietal plevrayi rezeke etmek ve akcigeri saran korteksi soymak icin
ya acik torakotomi ya da VATS yéntemi kullanildi. Spirometri deger-
lerindeki degisimler hesaplandi. Radiolojik gériiniimdeki iyilesmeler
tatminkar, orta tatminkar ve tatminkar degil olarak derecelendirildi.

Bulgular: Calismaya 104 hasta alindi. Hastalarin 68’i (%65) erkek
olup yas ortalamasi 38,61+17,38 olarak hesaplandi. Operasyon
tarafi esit dagiimliydi. Non-spesifik mikroorganizmalar tiiberkiiloza
gbre daha baskin etiolojik ajanlardl. Hem birinci saniyedeki zorlu
hacim (FEV'1) hem de zorlu vital kapasite (FVC) operasyondan son-
ra anlamli olarak iyilesme gésterdi. Blitlin hastalar en az 2 yil takip
edildi. Radyolojik degerlendirmede hastalarin cogu (92 hasta, %88)
tatminkar, 9 hasta (%8,6) orta derecede tatminkar ve 3 (%3) olgu
da tatminkar olmayan olarak sonuglandi.

Sonucg: Acik veya VATS yoluyla yapilan dekortikasyon kronik ampi-
yemli hastalarin tedavisinde spirometry degerlerinde iyilesme sag-
layan ve radyolojik bozulmalari iyilestiren etkili bir tedavi yéntemidir.

Anahtar kelimeler: dekortikasyon; ampiyem; torakoskopi; cerrahi



Introduction

Although the advances in the era of antibiotics and
the availability of better medical care of the infected
patient thoracic empyema is still a challenge for both
chest physicians and thoracic surgeons. Even in devel-
oped countries, empyema affected 65000 people in
cach year'. As a developing country, the empyema issue
is more profound in this country due to national and
international immigration.

Although parapneumonic types of pneumonia are
the primary cause for decortications, tuberculous em-
pyema is not less frequent than parapneumonic effu-
sions. The first stage of empyema, exudative phase, is
characterized by bright, thin serous effusion which is
followed by the second phase, fibrinopurulent phase,
in which the effusion becomes thick and purulent. The
third and last phase is the organizing phase which re-
sults in the formation of granulation tissue with thick-
ened visceral and parietal pleura’.

Usually, the stage of the empyema determines the
method of treatment. In the first stage, a tube thora-
costomy is usually enough to relieve the problem. In
the second phase, fibrinolytic agents or mechanical de-
loculation of the pleural cavity are added to the first
method. Decortication either via thoracotomy or vid-
co-assisted thoracoscopic surgery (VATS) is required
to alleviate the patient’.

In this study, we reviewed the records of patients who
undergone decortication due to empyema and evaluat-
ed the improvements in the respiratory functions and
radiologic changes of the affected hemithorax.

Material and Method

The records of all patients with pleural effusion be-
tween January 2010 and December 2016 were ana-
lyzed retrospectively. The study population consisted
of all patients who underwent pulmonary decortica-
tion due to chronic empyema. The study was approved
by the ethical committee of a teaching research hos-
pital (2011-KAEK-50). The records of these patients
were analyzed retrospectively in terms of age, sex, eti-
ology, localization, comorbidities, hemoglobin levels,
sedimentation rates, operation time, blood loss, hospi-
tal stay, and complications. The main indications for
decortication were trapped lung and thickened parietal
or visceral pleura. Medically unstable cases, patients
who refused the operation, and cases with insufficient
data were excluded from the study.
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The main bulk of patients was referred to as the surgery
from chest clinics of the same hospital. The treatment
methods other than decortications were tried before
the patient referred to surgery. They all completed the
usual clinical and laboratory workup including specific
and non-specific microbiological cultures and received
the appropriate treatment when necessary.

All patients deemed for decortication were evaluated
by a team consisting of thoracic surgeons and chest
physicians. Initial physical examinations and blood
chemistry analysis were performed. Respiratory func-
tion tests were measured including vital capacity (VC),
forced vital capacity (FVC), and forced vital capacity
in the first second (FEV1). Posteroanterior (PA) chest
radiographs and thoracic computerized tomography
(CT) were taken in all cases.

After intubating the patients with double lumen en-
dotracheal tubes either posterolateral thoracotomy
or in selected cases VATS was used. VATS was used
in selected cases since 2014. The parietal pleura were
removed to provide mobility to the thoracic cage and
diaphragm. The cortex overlying the lung was removed
to provide the lung to re-expand. Pulmonary lacera-
tions and air leaks occurring during the operation were
handled by primary suturing and fibrin glue applica-

tion when necessary.

All cases were taken to the intensive care unit after
the operation, and patient-controlled analgesia with
meperidine 5 mg/kg was given to control the pain.
Patients were mobilized as soon as possible, and pul-
monary physiotherapy was started. After removing the
chest tubes, the patients were discharged for follow-up.
Respiratory function tests were measured, and chest
roentgens were taken at the first, third, sixth months
and first and second year of the operation. Thorax CT
was taken in the third month and first and second year
of the operation.

Statistical Analysis

Due to the nature of the study sample size was calcu-
lated. Categorical data are presented as a frequency
(%) and continuous data as a mean with standard de-
viation (SD). Chi-square test was used to compare the
differences in binary and categorical data. The Mann-
Whitney U test was applied to compare the means
between independent groups and the paired t-test ap-
plied to compare the means of the same patients. SPSS
17.0 (SPSS Inc, Chicago, IL) package program was

used and p<0.05 was considered significant.
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Figure 1. Flow-chart of patients treated due to pleural effusion.

Results

During the study time, a total of 327 cases were
treated due to pleural effusion. About one-third of
these (104 cases) underwent decortication cither by
open or VATS approach (Figure 1). Sixty-cight of the
cases (65%) were male, and the mean age of patients
was 38.61+17.38 years. Operation site was equally
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distributed. Non-specific microorganisms were the
dominant etiologic agents rather tuberculosis. A total
of 61 complications occurred in 34 patients (32%).
The most frequent complication was prolonged air

leak (Table 1).

All spirometry parameters improved significantly.
Both forced expiratory volume in one second (FEV1)



and forced vital capacity (FVC) values increased af-
ter the decortication significantly (Table 2). All pa-
tients were followed at least 2 years. Both chest x-ray
and thoracic computerized tomography were taken
to evaluate the radiologic improvement. Most of the
cases showed satisfactory results (92 cases, 88%), nine
patients improved moderately (8.6%), and Only three
patients (3%) had an unsatisfactory radiologic evalua-
tion (Figure 2).

Table 1. Clinical characteristics of patients with decortication

Study population 104
Sex (Male/Female) 68 (65%)
36 (35%)
Age (years) 38.61+17.38
Localization (Right/Left) 57 (55%)
43 (45%)
Etiology
Non-specific 88 (84.6%)
Tuberculosis 16 (15.4)
Surgical approach (Open/VATS) 87 (83.6%)
17 (16.4%)
Co-morbidities (DM, Hypertension, COPD) 23
Hemoglobin (g/dL) 11.7+£1.6
Sedimentation 51.6+17.8
Operation time (minutes) 128+21.32
Blood loss (mL) 321+40.1
Drainage time (days) 5.7+1.9
Hospital stay (days) 6.2+2.1
Complications
Prolonged air leak 32
Hemorrhage 2
Chylothorax 1
Wound infection 12
Renal failure 1
Arrythmia 13

VATS, video-assisted thoracoscopic surgery; DM, diabetes mellitus; COPD, chronic obstructive
pulmonary disease.

Table 2. Comparison of spirometry parameters before and after the
operation

Before After P
FEV1 2.2+0.7 2.76+09 0.001
FEV1 (%) 65.1+13.8 78.9+17.4 0.001
FVC 2.6+0.7 3.1x0.9 0.001
FVC (%) 61.4+10.4 73.7+17.6 0.001

FEV1, forced expiratory volume in one second; FVC, forced vital capacity.
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Discussion

Chronic empyema is the deposition of fibrin on the
lung parenchyma and pleural space leading to trapped
lung and thickened pleura. As a result, the lungloses its
ability to expand which causes decreased ventilation,
perfusion and oxygenation. Thickened pleura causes
decreased thoracic wall compliance and even thoracic
deformity. The fundamentals of the treatment are to
remove the cortex on the parenchyma to provide the
lung to re-expand and to remove the thickened pleura
to provide the chest wall its mobility, especially relieve
the diaphragm to be able to contract again®.

Though tuberculosis is prevalent in Turkey only 15% of
the cases in the current series underwent decortications
due to tuberculosis. In a large series from India, the rate
tuberculous empyema occupied nearly 60% of the pa-
tients’. In contrast to this another series from Turkey
Senol® reported on 309 cases with pleural empyema.
Non-specific empyema accounted for 88% of the cases
and only in 12% of the patients. Mycobacterium tuber-
culosis was the responsible microorganism.

Open thoracotomy and decortication have been the
mainstay of the chronic empyema. However, there
are many studies to evaluate the role of VATS in the
treatment of chronic empyema’>”~'°. Chen’ reported
on one of the largest series with 274 patients who un-
derwent decortications by VAT approach. They indi-
cated that VATS was very successful in the treatment
of empyema with no conversion to open thoracotomy,
no mortality, or postoperative bleeding. Another series
with 100 cases with empyema Kumar et al.’ reported
that in 10% of the cases VATS was converted to open
thoracotomy. However, they pointed out that thoraco-
scopic decortications were very effective and safe with
no postoperative mortality and short hospital stay.

In contrast to these studies favoring the use of VATS
decortication in the treatment of empyema Subotic et
al.! was cautious for the use of VATS. He stressed that
there were clear guidelines for the use of VAT'S decorti-
cations in the treatment of stage 3 empyema especially
empyema with a long (>5 weeks) symptomatic clinical
history. Our experience in VATS decortications is lim-
ited, and we think that though VATS is useful for the
carly stages of empyema for deloculation, it can be used
only in selected cases.

The main reason for decortications is to improve the
decreased respiratory functions of the patients. Most
of the series agree that decortications improve the
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Figure 2. Pre- and postoperative view of a patient with satisfactory outcome.

pulmonary functions significantly*''-'3. Bagheri et al.*
studied 50 cases with chronic empyema and performed
posterolateral thoracotomy in all patients. He pointed
out that both FEV1 and FVC improved significantly
after the operation. Another study with the same pa-
tient number stressed that thoracotomy not only im-
proved the spirometry parameters significantly but
also improved the thoracic asymmetry". Choi et al.”?
studied 41 tuberculous and 24 non-tuberculous empy-
ema patients and concluded in both groups the opera-
tion improved the pulmonary functions significantly.
Another study analyzing the factors useful on the pul-
monary function after the decortication pointed out
that age, gender, side of the disease, bacteriology or the
duration of the empyema had no influence®.

Two other studies report on different designs and dif-
ferent outcomes. Okada et al."* reported 45 patients
with chronic empyema due to different etiologies. The
main difference from other studies in the literature is
Okada compared to the quality of life after the opera-
tion rather than spirometry improvement. Another
interesting study compared the success of debride-
ment alone and decortication for empyema and con-
cluded that there was no difference between the two
techniques. However, the study groups were too small
to decide whether debridement alone was equally
effective®.

Another way of understanding the efficiency of de-
cortications is the improvement in the radiologic
appearance of the cases. Evaluation of the pre and
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postoperative chest x-rays and chest CT’s of the pa-
tients provide a parameter of the use of decortications.
Yang et al.' studied 23 patients who had decortications
due to chronic pulmonary empyema and evaluated the
outcome of decortications by measuring the volumes
of the operated and non-operated lung by pre and post-
operative CT-densitometry. The study concluded that
decortication for CPE could improve the re-expansion
of diseased and healthy lung. They also pointed out
that the improvement of non-operated lung might be
due to the overall improvement of chest wall elasticity.
Another study with 13 cases evaluated the volume of
lung parenchyma on chest CT and compared the CT
findings with the pulmonary function tests”. They
concluded that there was a significant negative corre-
lation between FVC changes and the relative volume
of the affected lung. They also stressed that FVC and
FEV1 were found to be significantly and positively cor-
related with the relative volume of the empyema.

Only comparing spirometry changes is one of the
limitations of the study. It did not include comparing
blood gas analyses, pulmonary ventilation, and perfu-
sion parameters. Another limitation is that the radio-
logic comparison is only based on subjective qualitative
evaluation rather than objective quantitative scoring.
The main reason for these limitations is the retrospec-
tive nature of the study. Despite its limitations in re-
cent years, there are only a few studies in the literature
specifically addressing the place of decortication in the
treatment of chronic pulmonary empyema.



Chronic pulmonary empyema has always been a chal-
lenge to thoracic surgeons. Decortication is safe and
efficient to improve pulmonary functions significantly
by providing lung re-expansion and chest wall mobil-
ity that can be validated by spirometry and chest CT
as well. More studies with large numbers and more
parameters especially evaluating radiologic improve-
ment with more precise quantitative methods will bet-
ter define the efficiency of decortication on chronic
empyema.
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