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Abstract

Objectives: Treatment of post-Tuberculous empyema remains challenge to clinicians. The objective of this study was to
report frequency of failed decortications in post-tuberculous empyema.

Methodology: A cross-sectional observational study was carried out at Thoracoscopic Surgery Department of Lady Reading
Hospital Peshawar. Medical records of hospital were reviewed retrospectively from last 5 years (from 2016-2021). Patients
with post-tuberculous empyema that underwent decortication were included. Definition of empyema was taken as
loculation or septations in pleural space identified on computed tomography. Patients without any decortications were
excluded. SPSS was used for data analysis.

Results: From 110 patients, mean age 59.2 + 19.4 years and 71 (65%) males and 39 (35%) females, mean BMI was 22.3+2.9
kg/m2. All patients had history of pulmonary tuberculosis. Mean duration of symptoms before surgical treatment was 12.7
+ 9.8 days. 34 (31%) were successful while 76 (69%) decortications failed. Decortication as first line of treatment was used in
04 (12%) with successful decortications, while in 47 (62 %) with failed decortications (p<0.001). Mean duration of symptoms
to treatment among successful decortications was 12.2 + 9.5 days while in failed decortications 14.1 + 10.2 days (p-0.06).
Mean duration of hospital stay in successful decortications was 12.3 + 7.7 days while in failed decortications 13.2 + 8.1 days
(p-0.08). Frequency of drainage fluid >1000 ml in successful decortications was 10 (29 %) while in failed decortications 52
(68 %). 11 (15 %) of patients died among failed decortications.

Conclusion: High frequencies of failed decortications due to post-tuberculous empyema were reported in this study.
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Introduction organizing.

During the initial stages of exudation, drainage of chest
(closed) along with appropriate administration —of
antibiotics may lead to compromised treatment
effectiveness.® Literature shows that empyema which is
small and uni- loculated tends to resolve using anti-
microbial therapy in around 80 % of the cases.®

Post Tuberculous Empyema is defined as presence of
purulent fluid within the pleural space and is a
complication of pulmonary tuberculosis.! Majority of the
empyema tends to occur with associated pneumonia,
even though empyema itself is reported to have no
relation to pneumonia in around 33 % of the patients.?

Post-Tuberculous Empyema is rising day by rising, Nonetheless, afterwards in fibrino-purulent and in

mostly in Tuberculosis (TB) endemic populations.® A
significant contribution to mortality and morbidity is
linked with empyema. American Thoracic Society (ATS)
has labeled empyema in 3 phases such as stage I-
exudative, stage IlI- fibrino-purulent and stage IlI-

organizing stagels, the use of antibiotics has been
reported to be non-effective due to peeling of the pleura
and loculation of fluid.” Initially, non-invasive treatments
tend to fail in stages Il and Ill which leads to surgical
interventions  that  involve  decortication  and
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thoracotomy.8

The type of surgical intervention carried out is
dependent upon the experience of the surgeon, the
intervention being minimally invasive techniques like
open thoracotomy or decortication using video-assisted
thoracoscopic surgery (VATS).® Even though optimal
therapeutic approaches for empyema, to date has
remained un-determined wherein surgical intervention is
reported to have effective option for treatment,
especially in multi-loculated empyema.’™ Contrastingly,
surgical risks are required to have a balance alongside
the expected advantages.'!

The evolutionary stages of post-tuberculous empyema
have not been completely defined, but rather tend to
represent continuous spectrum of events.'? A number of
empyema patients have enough time for undergoing
surgical therapies alternatively, since disease
progression can be rapid, concurrently with deterioration
of health, wherein surgery remains the only option.'
Therefore, first and initial choice of therapy in empyema
ought to be made in deliberation.” Traditionally,
management of empyema is observed to be carried out
empirically; however until recently, published data has
shown to be in favor of establishment of more specific
guidelines for management.>17

The objectives of this study were to report the frequency
of failed decortications in post-tuberculous empyema.

Material and Methods

This cross-sectional observational study was carried out
using non-probability convenient sampling technique at
the Thoracoscopic Surgery Department of Lady Reading
Hospital Peshawar for a period of 6 months from
November 2021 to April 2022. Medical records of the
hospital were reviewed retrospectively from last 5 years
(from 2016-2021). Patients with post-tuberculous
empyema were included in the study which was all
above 18 year olds. Definition of empyema was taken
as loculation or septations in pleural space identified on
computed tomography. All patients that had undergone
decortications were included. Patients without any
decortications were excluded from the study.

The pleural fluid which was collected from the patients
was investigated for bacterial cultures along with gram
staining, smears of acid-fast bacilli and cultures of
Mycobacterium Tuberculosis were noted from the
records.

Successful treatment was defined as complete
resolution or evacuation of infected pleural fluid along
with restoration of complete lung expansion, with follow
up radiological examinations showing that no further
treatment was required. Failure of treatment was
indicated by the need for any additional intervention or
mortality associated to empyema.

For data analysis, SPSS version 25.0 was used. For
reporting of data, mean and standard deviation were
reported for quantitative variable while for qualitative
variables, frequency and percentage were recorded. For
testing of association between failed decortications and
successful ones, chi-square test was applied keeping p-
value of <0.05 was taken as statistically significant.

Results

From the total of 110 patients included in the study, the
mean age was 59.2 + 19.4 with 71 (65 %) males and 39
(35 %) females. The mean BMI of patients was 22.3 +
2.9 kg/m2. 32 (29 %) of patients were reported to have
hypertension while 27 (24.5 %) diabetes. All the patients
had a history of pulmonary tuberculosis. The mean
duration of symptoms prior to admission to hospital was
9.5 £ 15.2 days while duration of symptoms before
surgical treatment was 12.7 + 9.8 days (Table ).

Table I: Baseline demographics of patients included in the
study (n=110)

Variables Mean + SD / N(%)
Age (years) 59.2+194
Gender Male 71 (64.54)
Female 39 (35.45)
BMI (kg/m?) 223+29
Hypertension 32 (29.1)
Diabetes 27 (24.5)
History of Pulmonary Tuberculosis 110 (100)
Duration of symptoms before admission 95+15.2
(days)
Duration of symptoms before treatment 12.7+9.8
(days)

From all the decortications that took place, 34 (31 %)
were successful while 76 (69 %) o decortications failed
(Figure 1).

Table Il shows the association of different variables
between successful and failed decortications. In 04 (12
%) of patients with successful decortications, it was
used as first line of treatment while in 47 (62 %) of
patients with failed decortications, it was used as first
line of treatment, with a significant p-value of <0.001.
the mean duration of symptoms to treatment among
successful decortications was 12.2 £ 9.5 days while in
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failed decortications was 14.1 + 10.2 days with an
insignificant difference of p-0.06. The mean duration of
hospital stay in successful decortications was 12.3 + 7.7
days while in failed decortications was 13.2 £ 8.1 days
with an insignificant difference of p-0.08. The frequency
of drainage fluid >1000 ml in successful decortications
was 10 (29%) while in failed decortications was 52 (68
%). 11 (15%) of patients died among the failed
decortications.
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Figure I: Frequency of successful and failed
decortications (n=110)

Table II: Cross tabulation between successful and failed
decortications (n=110)
Variables Decortications p-value
Successfu Failed
| (n=34) (n=76)
Decortication as first 04 (12) 47 (62) <0.001
line of treatment (%)
Duration of symptoms | 12.2+9.5 | 14.1+£10.2 0.06
to treatment (days)
Duration of hospital stay | 12.3+7.7 | 13.2+8.1 0.08
(days)
Drainage fluid (>1000 10 (29.4) 52 (68.4) <0.001
ml)
Mortality 0 11 (14.5)
Discussion

This study showed that post-tuberculous empyema was
treatment using decortication as both first line of
treatment in some patients while as second line of
treatment in other patients. It was observed that patients
with decortication as second line of treatment showed
better outcomes. In addition patients with lesser duration
of symptoms to treatment and with lesser hospital stay
also showed better outcomes in terms of successful
decortications, although with an insignificant difference.
Likely patients with less drainage fluid were reported to
have better outcomes. Among successful decortications,
no mortality was observed while in about 15 % of
patients with failed decortications, mortality was
reported.
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The disparity between findings of our research with
other researches such as Massard et al, demonstrated
the use of decortication as second line of treatment and
in patients with less severe disease (less duration of
treatment to symptoms and hospital stay).’® Although
surgical decortication is termed as successful treatment
option for empyema and published literature shows that
decortication has a tendency to decrease treatment to
discharge time in comparison to other treatment options
such as tubal drainage." Studies have compared the
use of decortications with tubal drainage, reporting
decortications to be much more successful than tubal
drainage of empyema.® It was reported that
decortications reduced duration of stay in intensive care
units etc.2! However, since our study showed that
majority of patients had failed decortications; other
reasons for failure should also be anticipated.

Such reasons include surgical expertise, experience of
the attending surgeon, duration of surgery, pre-operative
hematological ~factors, blood loss, post-surgical
drainage, co-morbidities etc. Since surgical decortication
is @ major thoracic surgery which requires a incision,
seldom being a challenge to be performed among
debilitating patients.22

There were several limitations to this study. Firstly the
nature of study design was retrospective in nature with
limited sample size even after searching hospital
records of previous five years. Secondly only the
hospital record of one hospital was included in the
study. Surgical expertise of experience of surgeon was
not reported in the study. Neither was decortications
were compared with other treatment options nor with
different types of decortications as well (such as open
and VATS). Furthermore only patients with post-
tuberculous empyema were included but were in line
with the research topic and objectives.

However with that said, this study was done on an area
of research on which scanty data is available especially
in Pakistan. Since it is a specialized surgical
intervention, it doesn’t take place commonly in this part
of the world. Therefore, further multi-centered studies
with greater sample size and comparing different
decortication types or with different treatment options for
empyema would be enlightening to the findings reported
in this study.



Conclusion

According to the results of the study, high frequencies of
failed decortications due to post-tuberculous empyema
were reported in this study.

References

1.

Prakash B, Khare P, Bhatnagar AK. Tuberculous empyema
thoracis: Clinical, bacteriological features, and its medical
management. International Journal of Scientific Study.
2015;3(6):120-5.

Shen KR, Bribriesco A, Crabtree T, Denlinger C, Eby J, Eiken
P, et al. The American Association for Thoracic Surgery
consensus guidelines for the management of empyema. The
Journal of thoracic and cardiovascular surgery. 2017 Jun
1;153(6):129-46.

Wen P, Wei M, Han C, He Y, Wang MS. Risk factors for
tuberculous empyema in pleural tuberculosis patients. Scientific
Reports. 2019 Dec 20;9(1):1-6.

Reichert M, Hecker M, Witte B, Bodner J, Padberg W, Weigand
MA, et al. Stage-directed therapy of pleural empyema.
Langenbeck's archives of surgery. 2017 Feb;402(1):15-26.
Semenkovich TR, Olsen MA, Puri V, Meyers BF, Kozower BD.
Current state of empyema management. The Annals of
thoracic surgery. 2018 Jun 1;105(6):1589-96.

Feola GP, Hogan MJ, Baskin KM, Cahill AM, Connolly BL,
Crowley JJ, et al. Quality improvement standards for the
treatment of pediatric empyema. J Vasc Interv Radiol. 2018 Oct
1;29:1415-22.

Nayak R, Brogly SB, Lajkosz K, Lougheed MD, Petsikas D.
Outcomes of operative and nonoperative treatment of thoracic
empyema: a population-based Study. The Annals of Thoracic
Surgery. 2019 Nov 1;108(5):1456-63.

Samancilar O, Akgam Ti, Kaya SO, Ozturk O, Akcay O, Ceylan
KC. The efficacy of VATS and intrapleural fibrinolytic therapy in
parapneumonic empyema treatment. Annals of Thoracic and
Cardiovascular Surgery. 2018;24(1):19-24.

Reichert M, Posentrup B, Hecker A, Schneck E, Pons-
Kiihnemann J, Augustin F, et al Thoracotomy versus video-
assisted thoracoscopic surgery (VATS) in stage Ill empyema—
an analysis of 217 consecutive patients. Surgical Endoscopy.
2018 Jun;32(6):2664-75.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bobbio A, Bouam S, Frenkiel J, Zarca K, Fournel L, Canny E,
et al. Epidemiology and prognostic factors of pleural empyema.
Thorax. 2021 Nov 1;76(11):1117-23.

McCauley L, Dean N. Pneumonia and empyema: causal,
casual or unknown. Journal of thoracic disease. 2015
Jun;7(6):992-8.

Bender MT, Ferraris VA, Saha SP. Modern management of
thoracic empyema. Southern medical journal. 2015 Jan
1;108(1):58-62.

Oyetunji TA, Dorman RM, Svetanoff WJ, Depala K, Jain S,
Dekonenko C, et al. Declining frequency of thoracoscopic
decortication for empyema—redefining failure after fibrinolysis.
Journal of Pediatric Surgery. 2020 Nov 1;55(11):2352-5.
Petrakis |IE, Heffner JE, Klein JS. Surgery should be the first
line of treatment for empyema. Respirology. 2010
Feb;15(2):202-7.

Marhuenda C, Barcel6 C, Fuentes |, Guillén G, Cano |, Lépez
M, et al. Urokinase versus VATS for treatment of empyema: a
randomized multicenter clinical trial. Pediatrics. 2014
Nov;134(5):e1301-7.

Mancini P, Mazzei L, Zarzana A, Biagioli D, Sposato B, Croce
GF. Post-tuberculosis chronic empyema of the" forty years
after". European Review for Medical and Pharmacological
Sciences. 1998 Jan 1;2:25-9.

Al-Kattan KM. Management of tuberculous empyema.
European journal of cardio-thoracic surgery. 2000 Mar
1;17(3):251-4.

Massard G, Rougé C, Wihim JM, Ameur S, Dabbagh A,
Kessler R, et al. Decortication is a valuable option for late
empyema after collapse therapy. The Annals of thoracic
surgery. 1995 Oct 1;60(4):888-95.

Redden MD, Chin TY, van Driel ML. Surgical versus
non-surgical management for pleural empyema. Cochrane
Database of Systematic Reviews. 2017(3):1-52.

Chung JH, Lee SH, Kim KT, Jung JS, Son HS, Sun K. Optimal
timing of thoracoscopic drainage and decortication for
empyema. The Annals of thoracic surgery. 2014 Jan
1;97(1):224-9.

Waller DA, Rengarajan A. Thoracoscopic decortication: a role
for video-assisted surgery in chronic postpneumonic pleural
empyema. The Annals of thoracic surgery. 2001 Jun
1;71(6):1813-6

Hajjar WM, Ahmed I, Al-Nassar SA, Alsultan RK, Alwgait WA,
Alkhalaf HH, et al. Video-assisted thoracoscopic decortication
for the management of late stage pleural empyema, is it
feasible?. Annals of thoracic medicine. 2016 Jan;11(1):71-8.

64 | BMC J Med Sci 2023



