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Abstract: The fibrinopurulent phase of pleural empyema has very often been
treated with thoracotomy and decortications.

Material and methods: We analyzed the lung function of 19 surgically treated
patients in the last 3 years. The lung function was followed up at least 6 months after
surgery.

Results: Before surgery the expected mean forced vital capacity (FVC) was
4650 ml, the expected mean forced expiratory volume in the first second (FEV,) was
3450 ml, the realized mean FVC was 2850 ml, and the realized mean FEV, was 1750
ml. The mean FVC 3 months after surgery was 3430 ml, and the mean FEV;| was 1700
ml. The mean FVC 6 months after surgery was 3850 ml, and the mean FEV; was 2950 ml.

Discussion: Early detection and treatment is essential in the treatment of empy-
ema, where the use of thoracic drainage with or without streptokinase or the use of
video-assisted thoracoscopic (VATS) decortication were methods of choice in treat-
ment. Later, thoracotomy with decortication was the only treatment solution of the fibri-
nopurulent phase of empyema, where a trapped lung was frequently detected.
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Conclusion: Thoracotomy with decortication is a useful method of treatment of
the fibrinopurulent phase of empyema, which solved the problem and also significantly
improved lung function, especially at the follow-up after 6 months.

Key words: pleural empyema, thoracotomy with decortication, lung volume analysis.

Background

Pleural affection with infection is the most common complication of the
spread of the infection from the infected lung [1, 2, 3]. If we do not recognise
and treat it adequately empyema is evaluated in three stages: acute uncompli-
cated, fibrinopurulent and chronic fibrosing [4]. As at the beginning the treat-
ment of choice is thoracic drainage with or without the application of streptoki-
nase, after that we have to provide VATS decortications, then open (with thora-
cotomy) decortication and in the end, if any of these is not indicated, we have to
employ a thoracoplastic procedure [1, 3, 5, 6]. In the fibrinopurulent phase
empyema is very frequently treated with thoracotomy and decortication [7, 8].

Patients with empyema in the fibrinopurulent phase have a purulent
collection in the pleural cavity which exerts pressure on the lung. That part of
the lung develops atelectasis and changes in the gasses is compromised. At the
same time the collection of fibrin on the parietal and visceral pleura develops a
fibrosis envelope over the collapsed part of the lung. In the later phase this
fibrosis envelope is very fat and the accumulation of fibroblasts between that
and the envelop is several millimetres or centimetres fat, and rigid, so that the
lung is trapped although the liquid part of the pleural cavity is evacuated [8, 9,
10, 11, 12].

The objective parameters for demonstration of the lung function are
lung volume analysis and spirometry. To these may be added analyses of blood
gas in patients, and also perfusion and a ventilation scan can be done [8, 11, 12].

The aim of this paper is to analyse the changes in the lung function

following spirometry analysis in patients in the fibrinopurulent phase of pleural
empyema treated with thoracotomy and decortication.

Material and methods
Over a three-years period (2008—2010 the lung function was analysed
with an analysis of lung volume tests in 19 patients who had had surgical

treatment at the University Thoracic and Vascular Surgery Clinic, followed up
for at least 6 months. two patients with proved specific etiology (tuberculosis)
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and one with trauma as the reason for the empyema were previously excluded
from the study.

Preoperatively in all patients were provided: chest x-ray, CT of the
lung, ultrasound examination of the lungs and pleura, diagnostic thoracocentesis
and analysis of the pleural fluid, the standard clinical, bio-chemical laboratory
and microbiological findings, lung volume tests, lung gas analyses, and ultra-
sound examination of the heart. The fibrinopurulent phase of empyema was
detected in all patients.

After reanimation and preparation of the patients because of severe
intoxication and providing pleural drainage to evacuate the liquid in the pleural
cavity, they were treated surgically. Thoracotomy with decortication was per-
formed in all of them. Most frequently posterolateral thoracotomy was done,
with saving of the m.m seratus ant., and more rarely posterolateral thoracotomy
was performed without saving the m.m seratus ant. The surgery was done under
general endotracheal anaesthesia with the provision of two lumen tubes. Affe-
cted parietal and visceral pleura were resected and the trapped part of the lung
was free to remove completely. If there was a pathological process in the
trapped part of the lung (hydatide cist, abscess or fibrosis with infection) they
were surgically removed with atypical lung resection ("wedge excision") in
healthy tissue. In the end two thoracic drains were placed in the thoracic cavity,
which were put on active drainage postoperative. Following surgery a combina-
tion of antimicrobial treatment with two antibiotics (ceftriaxone and clinda-
mycin) was provided, or accordingly of antibiogram if the microbiological
pathogen was isolated. If complete re-expansion of the lung was not achieved at
the end of the surgery, it was continued with a total or partial thoracoplastic
procedure and in that case those patients were excluded from the examined
group. In the post-surgical period and antimicrobial treatment continued with
active reanimation, which depended on the microbiological analyses. In the
examined group of patients there was no evidence of death.

Analyses of the lung function were provided at the Pulmology Clinic.

Standard statistical analysis was conducted using the Statistic 11 pro-
gram, and there was also an analysis of differences in the main values in one
group useing the Wilcoxon matched pairs test.

Results

The study included 19 patients treated at the Thoracic and Vascular
Surgery Clinic in Skopje who were in the fibrinopurulent phase of empyema,
over a three-year period from 2008 to 2010.

The basic parameters of the patients are present in Table 1.
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Table 1
Basic dates in patients with pleural empyema treated
with thoracotomy and decortication
Range Mean
Age 25-61 years 49,08 years
Sex 17 male / 2 female
89,5% /10,5%
Side 7 right / 12 left
36,8% / 63,2%
Diabetes 3/19
15,8%
Heart failure (decompesation, | 8/19
arrhythmia) 42,1%
Positive bacteriology strain | 5/19
(26,3%)
Febrile temperature on 5/19
hospitalization 26,3%
FVC (before surgery) 2120-3470 ml 2850 ml (61,2%)
FEV, (before surgery) 1300-3120 ml 1750 ml (50,7%)
Duration of hospitalization 11-100 days 24,15 days
Postoperative days 7-24 days 10,92 days
Used antimicrobial agents 1-3 2,15
Spent units of plasma 1-5 2,54
Spent units of blood 1-5 2,46

Results of the values of forced vital capacity (FVC) and forced expira-
tory volume in the first second (FEV)), parameters that presented lung function,
restriction and obstructive component are present in Table 2.

Table 2
Dates of spirometry tests in patients with pleural empyema
treated with thoracotomy and decortication
Expected Before After 3 m After 6 m
surgery surgery surgery
FVC 4650 ml 2850 ml 3430 ml 3850 ml
100% 61,3% 73,8% 82,8%
FEV, 3450 ml 1750 ml 1700 ml 2950 ml
100% 50,7% 49,3% 85,5%

Before surgery, the expected mean forced vital capacity (FVC) was
4650ml, the expected mean forced expiratory volume in the first second (FEV))
was 3450 ml, the realized mean FVC was 2850 ml, and the realized mean FEV,
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was 1750 ml. The mean FVC 3 months after surgery was 3430 ml, and the
mean FEV, was 1700 ml. The mean FVC 6 months after surgery was 3850 ml,
and the mean FEV, was 2950 ml. (Table 3 and Graph 1, Table 4 and Graph 2)

Table 3 and Graph 1

Distribution of FVC in patients with pleural empyema treated
with thoracotomy and decortication

o @@ ValidN | Mean Minimum | Maximum | Std.Dev.

- FVC predictive 19 4650,000 |4050,000 4990,000 |293,9010
f i g g FVC realized before surgery |19 2849,737 12150,000 | 3470,000 363,5797

: é é g FVC after 3 m. after surgery |19 3430,000 |2820,000 |3980,000 | 313,0850

) ) ) FVC after 6 m. after surgery | 19 3850,000 |3300,000 |4410,000 310,0717

Table 4 and Graph 2

Distribution of FEV, in patients with pleural empyema treated
with thoracotomy and decortication

Valid N |Mean Minimum |Maximum |Std.Dev.

j:: @ @ FEV, predictive 19 3450,000 13030,000 3890,000 |240,3701
. ; ; ; : FEV] realized before surgery |19 1750,263 |1310,000 |3120,000 3924583
§ % E % FEV] after 3 m. after surgery |19 1699,474 11370,000 2900,000 |327,7274

g B ¢ FEV| after 6 m. after surgery |19 2950,000 12490,000 |3450,000 |221,6855

The statistical analysis of the results conducted with a comparison of
the mean values in the same group presented statistically significant differences
between all measured points, and between expected and realized values of
respiratory capacity and volumes. Postoperatively, after 3 months and 6 months
after surgery there was an increase in the respiratory volumes and capacity both
with preoperative values as well as values between themselves with statistical-
Isignificance. Spirometry tests after 6 months came closer to those expected
with a statistical significance. (Table 5)
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Table 5

Compared results of main values of spirometry tests in the different time intervals
in patients with pleural empyema treated with thoracotomy and decortication

Valid T Z p-level | significance
FVCpredictive & FVC 1 19| (00 | 3.823007 | 0,000132 | ss
realized before surgery
FVCpredictive &FVC |0 160 | 3823007 | 0,000132 | 5
after 3 m after surgery
FVCpredictive & FVC 1 15| 50 | 3.823007 | 0,000132 | 5
after 6m after surgery
FVC realized before

surgery & FVC after 3 m 19 0,00 3,823007 | 0,000132 | ss
after surgery

FVC realized before
surgery & FVC after 6 m 19 0,00 3,823007 | 0,000132 | ss
after surgery

FVC after 3 m after
surgery & FVC after 6 m 19 0,00 3,823007 | 0,000132 | ss
after surgery

FEV, predictive & FEV1
realized before surgery
FEV, predictive & FEV1
after 3 m after surgery
FEV, predictive & FEV1
after 6 m after surgery
FEV, realized before
surgery & FEV1 after3m | 19 25,00 | 2,437913 | 0,014773 | s
after surgery

FEV, realized before
surgery & FEV1 after6m | 19 0,00 3,823007 | 0,000132 | ss
after surgery

FEV, after 3 m after
surgery & FEV1 after6m | 19 0,00 3,823007 | 0,000132 | ss
after surgery

19 0,00 3,823007 | 0,000132 | ss

19 0,00 3,823007 | 0,000132 | ss

19 0,00 3,823007 | 0,000132 | ss

Wilcoxon Matched Pairs Test. Marked tests are significant at p <,05000

In all patients preoperative gas analyses were done which showed a
reduction of pO, with a mean value in the group of 9.7 &+ 1.2 kPa, and values of
saturation of the blood with a mean value 91% + 2.3%. These values became
normal at the first follow-up one month after surgery.

Postoperatively complications were detected such as: prolonged air leak
from the lung 7/19 (36.8%), liquidothorax 7/19 (36.8%), atelectasis 3/19 (15.8%),
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pneumonia 5/19 (26.3%), haematothorax 3/19 (15.8%), partial reexpansion 3/19
(15.8%). Some patients had 2 or more complications.

Most of the complications were treated conservatively with prolonged
application of thoracic drainage (7/19-36.8%), more intensive physical therapy,
prolonged antimicrobial therapy, application of plasma and albumens. Only in
one patient (5.3%) was reoperation indicated.

Postoperatively there were no deaths. Postoperative hospitalization was
7 to 24 days (mean 10.92 days).

Discussion

Pleural empyema is mostly a cause of speeding of infection from the
lung. This process has several steps, from pneumonia to parapneumonic effu-
sion, uncomplicated empyema, complicated septed empyema and in the end
fibrothorax. It is estimated that 10—40% of patients with pneumonia will develo-
ped parapneumonic effusion, from which empyema will appear in 10% [1, 2, 3].
In the process of development of empyema, a fibrinopurulent collection is col-
lected on the parietal, and visceral pleura develops a fibrosis envelope. Fibroses
of the parietal and visceral pleura, fibrothorax, reduces the respiration of the
thorax and at the same time of the lung which is trapped. Proportionally signi-
ficant are spirometry tests reduced to 50% of the expected [1, 5, 11, 12].

Those processes have been best described by Light RW [2], who divide
them into 7 classes, and exactly defined criteria for each of the classes with the
suggested treatment for them. In this classification, empyema is in class 4.

Chronic fibrinopurulent empyema according to ATS (American Thora-
cic Society), described by Andrews [4], are in stages Il and III, are conditions
when purulent collection with fibrin exists in the pleural cavity which reduces
the respiratory function of the lung. In the later process fibroblastic innoculation
into fibroses collection trapps the lung and any attempt to remove that fibroses
envelope will damage the lung with the possibility of the presence of a prolon-
ged air leak. On the other side, fibroses collections of visceral and parietal
pleura are connected with fibroses bridges which make the space like multiple
loculated laces with a purulent collection. In this phase the application of tho-
racic drainage and evacuation of the purulent collection of the pleural cavity is
impossible. In these stages it is necessary to evacuate the parietal and visceral
pleura by cutting the fibroses bridges, but carefully, to prevent damage to the
surface of the lung [1, 3, 5, 6-12].

Exactly these pathological processes are the cause of reduction of the
ventilation function of the lung on the first the side where the pathological
process is. Pressure on the lung by the purulent collection, atelectasis of the
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lung under of it, inflammation, and trapping of the lung are causes of reduced
FVC. Pneumonia as a cause of all of these changes is the reason for the appe-
arance of a spastic component with reduction of FEV, [8, 11, 12].

Atelectasis of the lung under empyema results in collapse of the alve-
olar parenchyma, the appearance of a-v shunt with disorders in the changes of
the gases, which also results in a decrease in spirometry tests (volumes and
capacities) with changes in the gas and acid base status of the blood. These
changes were also detected in our study, with a decrease in the values of pO,
and saturation of arterial blood [8, 11, 12].

Surgical treatment, thoracotomy with decortication, physically removed
the problems which are the cause of lung function disorder, so it a better lung
function was expected postoperatively, which in fact really did happen. Impro-
ving the lung function is not immediate because of pain following thoracotomy.
The improvement in lung function is significant and expected 6 months after the
operation, when the pain has dispersed [7, 8, 9, 11-15].

Many authors (Metrol [8], Swoboda [11], Witold [12], Ruzman [15]
have provided investigations of lung function in patients with decortication.
Conducted statistical analysis of the results with a comparison of the mean
values in the same group presents statistically significant differences between
all measured points, and between the expected and realized values of respiratory
capacity and volumes. Postoperatively, 3 months and 6 months after surgery
there were increasing of respiratory volumes and capacities both with preopera-
tive values and as values between themselves with a statistical significance. Spi-
rometry tests after 6 months came closer to the expected, with a statistical signi-
ficance. Our results correspond with those of other studies by other authors.
Ruzman refers to FVC increasing from 63% to 79.8% and FEV, increasing
from 50% to 69%; Metrol refers to FEV, increasing from 61% to 79% and FVC
from 61% to 77%. The percent of increase in the spirometry tests was depen-
dent on the reason for the empyema (nonspecific and specific inflammation),
the time after the beginning of symptoms, the extent of the pathological process
in the lung, and other reasons. This is why surgical treatment of the chronic
phase of fibrinopurulent empyema is indicated.

In the last 10 years there have been many papers describing decorti-
cation done with VATS. In these the investigations of lung ventilator function
are compared in VATS and open surgical decortication [16-32].

In our study we have excluded patients treated with VATS because of
the limited number of patients. Mostly, open surgery treatment was indicated
because of the advanced stage of the empyema with massive fibrinopurulent
accumulations. This is also the reason for the conversion of VATS to open
decortication from 3.5 to 40% in different studies [16-32]. Early detection of
the fibrinopurulent stage of empyema will provide more frequent realization
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VATS decortication where several intrathoracic manipulations of the instru-
mentwill easily remove fibrous accumulations and free the lung (early decorti-
cation), when the lung will not be damage [33]. Also early decortication in chil-
dren will be better provided with VATS [22].

Authors who recommend VATS decortication suggest that if it is neces-
sary to implicate a muscular flap or if a bronchopleural fistula exists or it is
necessary to realize complicated decortication, it is better to perform classic
open decortication [17, 27, 28].

Conclusion

It is estimate that 10-40% of patients with pneumonia will developed
parapneumonic effusion, from which empyema will appear in 10%, so if there
is a failure of the treatment of pneumonia we must bear in mind that parapneu-
monic effusion is a possible complication. Parapneumonic effusion and empy-
ema need to be diagnosed and treated as soon as possible. Early diagnosed
empyema can be treated with drainage, but if it is not diagnosed in time it has to
be treated with decortication or thoracoplastic surgery in the later stages.

In our study, following decortication,the was an increase in FVC from
61% to 82% and from 51% to 85% in FEV, from the expected values for that
population.

Thoracotomy with decortication is a useful method of treatment of the
fibrinopurulent phase of empyema, which solves the problem and also signifi-
cantly improves lung function, especially at follow-up after 6 months.
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Peszume

AHAJ/IN3A HA @YHKIIMOHAJIHUTE TECTOBUM KAJ ITAIIMEHTHU
CO INIEBPAJIEH EMITMEM TPETUPAHHN CO TOPAKOTOMMJA
N JEKOPTUKAIIMJA

Konpos I.!, Yonanueckn P.', Konnosa Tony3zoscka W.%, Cimposeku 3.,
Kaesa JoBkoscka B.°, Kokapesa A.2 ITonoscka A2,
Ierpymescka Mapunkosuk C.%, Konnos B.!

!Yruesep3uitieilicka KAuHUKA 34 TOPAKAAHA U 8ACKYAAPHA XUPYP2Ujd,

Kaunuuku yenitiap, Meouyuncku gpaxyaiieini, Cxoiije, P. Makeoonuja

2 Ynueepsuitieiticka KAUHUKA 34 AHECIe3Uja U UHITIEH3UGHO NeKY6arbe,

Kaunuuku yenitiap, Meouyuncku gpaxyaiieiti, Cxoiije, P. MaxeOonuja

’ Yhueepsuitieiticka kaunuxa 3a ilyamoanepzoaozuja, Kaunuuku yeniuap,
Meouyuncku ¢gaxyaitieiti, Cxoiije, P. Maxeooruja
*Ynueepsuitieilicka KAuUHUKA 3a uH@ekiiusHu 3a60.1y8arwa, Kaunuuxu yeniuap,

Meouyuncku gaxyaitieiti, Cxoiije, P. Maxeoonuja

dubpuHOMypyNeHTHaTa (pa3a Ha TUIEBPATHUOT €MIIMEM MHOTY YecTO ce
TpeTupa co TOPaKOTOMHja U IEKOPTHUKAIHja.

Maitiepujan u meitioou: Ja ananmsupasme GernogpoOHaTa (PyHKIM]ja TPEKY
aHaJW3a Ha BEHTWJIAMOHUTE MpoOH Kaj 19 manueHTn XUpYypIIKKA TPeTHPaHU Ha
YHuBep3uTeTCcKaTa KJIMHMKA 32 TOpaKallHa W BacKyJapHa XUPYpruja BO MEPHON
on 3 ropuau (2008 go 2010). Besonpobuara dyHKImja Oeliie clieficHa HajMaJKy 6
Mecely IOCTONEePaTUBHO.

Pesyaitiaitiu: TIpeq onepanujaTa oueKyBaHHOT cpefieH (popcupaH BHUTa-
neH kananuet (FVC) 6eme 4 650 ml, 0ueKyBaHHOT cpefieH (hopchpaH eKCIupaTo-
peH BoyMeH Bo mpBara cekyHfa (FEV,) 6emre 3 450 ml., peanu3upaHuoT cpefieH
FVC 6emte 2 850 ml, u peanuszupanuoT cpefieH FEV, 6eme 1 750 ml. CpegHuot
FVC no 3 mecenu no onepanujata oeme 3 430 ml, a peanusupanuot cpeed FEV,
6eme 1 700 ml. Cpepnuor FVC no 6 mecenu no onepanyja 6eme 3 850 ml, a pea-
nu3upanuot cpepied FEV, 6emte 2 950 ml.

Huckycuja: Panata perexkiyja U TpeTMaH Ha IUICBPAJIHHOT EMIIUEM €
noceGHO 3HaYaeH BO TPETMAHOT Ha eMIIMEMOT, KaJie IITo ynorpebara Ha Topa-
KaJlHa ipeHaka co mim 6e3 yrnorpeba Ha CTPENTOKMHA3a WiN yrnoTpeba Ha BAAEO-
acuctupayka Topakockorncka (BATC) nekoprukaiuja Bo HajpaHaTa ¢a3a Ha pu-
OpWHCKM Hasenmy ce MeToAar Ha u36op. [Togonuna ynorpebara Ha TOpakKOTOMUja 1
IEeKOpTHUKaIlfja ce eAMHCTBEHAaTa CONyIja Ha TPETMaH Ha (puOPUHONMYpPYJIEHTHA-
Ta ha3a Ha IUIEBPATTHUOT EMIHEM, Kajie MHOTY YecCTO ce IeTeKTHpa 3apobeH 6en
apo6 Bo okJom off hubpo3a.

3akayuok: TopakoromujaTa cO JleKOpTHKalldja € KOPHUCHA METOAA BO
TpeTMaHOT Ha (pUOPUHONYpPYJICHTHATA (pa3a Ha eMIIEMOT, KOja IO pelaBa mpo-
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6JIeMOT Ha eMIIEMOT, HO BOEJHO 3HaUYajHO ja mofobpyBa GenoapobHaTa (PyHK-
Ija, W3pa3eHa NPeKy BEHTWIAMOHWTE MpoOu, 0COOEHO Ha KOHTpoJIaTa Mo 6
MecenH.

Koyunu 360poBu: mieBpajieH eMIeM, TOPAaKOTOMHja W IeKOPTHUKAIWja, BEHTH-
JIalMOHU IPOOU.
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