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ABSTRACT

Background: Aim: Closed blind pleural biopsy using Cope's needle remains
widely employed in resource-limited settings, yet head-to-head safety
comparisons with diagnostic thoracentesis within the same patient cohort are
scarce. The present investigation was designed to assess and compare the
procedural complication profiles of diagnostic thoracentesis and closed blind
pleural biopsy using Cope's needle in patients with suspected malignant pleural
effusion (MPE). Materials and Methods: Using a prospective observational
design, 60 consecutive patients with suspected MPE were enrolled at
Government General Chest Hospital, in Hyderabad, India, over 18 months
(January 2023-June 2025). Ethical clearance was obtained from the Institutional
Review Board. Each enrolled patient underwent both diagnostic thoracentesis
and closed blind pleural biopsy using Cope's needle. Complications were
prospectively documented and compared using chi-square, Fisher's exact, and
McNemar tests (SPSS v22; statistical significance set at o = 0.05 throughout).
Results: Among patients undergoing thoracentesis, 81.7% (49/60) experienced
no adverse events, compared with only 8.3% (5/60) following biopsy (p<0.001).
Pain was substantially more frequent after biopsy (86.7% [52/60] vs 10.0%
[6/60], p<0.001), as were fever (35.0% [21/60] vs 6.7% [4/60], p<0.001) and
hydropneumothorax (23.3% [14/60] vs 8.3% [5/60], p=0.024). Biopsy-specific
complications included persistent air leak (8.3%), subcutaneous hematoma
(6.7%), hemorrhage (5.0%), subcutaneous emphysema (5.0%), and empyema
(1.7%). No procedure-related mortality or tumor seeding occurred. Conclusion:
The pattern emerging from these data indicates that closed blind pleural biopsy
using Cope's needle carries a substantially higher complication burden than
diagnostic thoracentesis. These observations support risk-stratified procedural
selection and reinforce the need for thorough patient counselling in settings
where image-guided alternatives are unavailable. External validation in
adequately powered multicenter cohorts will be necessary before formal
guideline integration.

INTRODUCTION

Malignant pleural effusion (MPE) complicates the
clinical course of many patients with advanced
necessitating  definitive
cytological confirmation for prognostication and

malignancy,

treatment planning.Xl The diagnostic pathway in
many resource-limited settings continues to rely on
pleural fluid cytology and, when non-diagnostic,
closed blind pleural biopsy using Cope's or Abrams'
needle.>*4 Although image-guided techniques and
medical thoracoscopy have emerged as superior

tissue or
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diagnostic modalities, access to these remains
constrained in many centers across low- and middle-
income countries. >l

Cope's needle pleural biopsy, first described in 1958,
facilitates tissue acquisition without imaging
guidance or specialized equipment.’l While its
diagnostic utility has been documented in multiple
series including a 414-patient review by Escudero
Bueno et al,? the procedure is inherently more
invasive than simple thoracentesis and carries a
distinct ~ complication  profile  encompassing
pneumothorax, hemorrhage, pain, and, rarely, organ
laceration.[® Diagnostic thoracentesis, by contrast,
is generally regarded as a low-risk procedure, with
pneumothorax rates reported between 1.3% and
12.9% in systematic reviews and meta-analyses.[1011
Despite the widespread concurrent use of both
procedures in the evaluation of suspected MPE,
direct head-to-head safety comparisons within the
same patient cohort are limited.[#!2 Most available
data derive from non-paired studies comparing
complication rates across different patient
populations, introducing confounders related to case
selection and operator experience.r3 Intrapatient
comparisons where both procedures are performed
on the same individual — eliminate patient-level
confounders and provide the most methodologically
sound basis for comparing procedural safety.

The aim of this study was to compare the procedural
complication profiles of diagnostic thoracentesis and
closed blind pleural biopsy using Cope's needle in
patients with suspected MPE, performed within the
same patient cohort at a single tertiary centre. The
primary focus is the comparative safety assessment,
which may inform procedural decision-making and
patient counselling in resource-limited settings where
image-guided alternatives are unavailable.

MATERIALS AND METHODS

Study design and setting

This prospective observational study was conducted
at the Department of Pulmonary Medicine at
Government General Chest Hospital, in Hyderabad,
Telangana, India, over an 18-month period (January
2023-June 2025). The institution functions as a
tertiary referral center for respiratory diseases in
southern India. Ethical clearance for this work was
obtained from the Institutional Review Board, and
the study followed the ethical principles set out in the
Declaration of Helsinki. Prior to any study procedure,
each participant provided written informed consent
Patient selection

Sixty consecutive patients with undiagnosed
exudative pleural effusion clinically suspected of
malignant etiology were enrolled. Inclusion criteria
comprised: age >18 years; moderate-to-large
exudative pleural effusion; clinical or radiological
suspicion of malignancy; and procedural suitability
for both thoracentesis and biopsy. Exclusion criteria
included coagulopathy (INR >1.5 or platelets

<50,000/uL), hemodynamic instability, empyema,
skin infection at the proposed puncture site, prior
ipsilateral pleural procedures, and inability to provide
informed consent.

Procedural technique

Each enrolled patient was subjected to diagnostic
thoracentesis incorporating conventional cytology
sampling, followed by closed blind pleural biopsy
using Cope's needle, performed during the same
session or within 48 hours. Both procedures were
carried out by trained pulmonology residents under
faculty supervision.

Thoracentesis was performed using standard
technique at the posterior axillary line, one to two
intercostal spaces below the upper level of effusion
as identified by clinical percussion and confirmed by
prior imaging. A 16- or 18-gauge needle was
introduced under local anaesthesia (2% lignocaine).
Approximately 50-100 mL of pleural fluid was
aspirated for cytological analysis.

Closed blind pleural biopsy was performed using a
Cope's pleural biopsy needle (14-gauge) under local
anaesthesia with 2% lignocaine infiltrated to the
parietal pleura.’TMinimum of four biopsy specimens
were obtained from the inferior and posterior parietal
pleura at a single intercostal site, following standard
Cope's needle technique as described in published
literature.?.?21 Real-time ultrasound guidance was
not employed during either procedure.
Complication assessment

Complications were documented prospectively at the
time of each procedure and during a minimum 4-hour
post-procedure observation period. An upright chest
radiograph was obtained 2—4 hours post-procedure to
assess  for  pneumothorax. The  following
complications were recorded: pain (exceeding
expected procedural discomfort as assessed by the
treating clinician); fever (temperature >38°C within
24 hours); hydropneumothorax; persistent air leak
(>24 hours); subcutaneous haematoma; hemorrhage
(including haemothorax); subcutaneous emphysema;
empyema or wound infection; haemoptysis; and
vasovagal syncope. Pain was assessed by clinician
report; no formal validated pain scoring instrument
was employed in this cohort.

Statistical Analysis

Frequencies and percentages were used to summarise
categorical data; continuous variables were
expressed as mean + standard deviation.
Comparisons between thoracentesis and biopsy
complication rates were performed using the chi-
square test, Fisher's exact test (when expected cell
counts were fewer than five), and McNemar's test for
paired proportions. Statistical significance was set at
a = 0.05 throughout. Analysis was performed using
SPSS version 22.0.

Ethical considerations

Ethical clearance was obtained from the Institutional
Review Board. Prior to any study procedure, each
participant provided written informed consent. The
study followed the ethical principles set out in the
Declaration of Helsinki.
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RESULTS

Patient characteristics

Sixty patients (38 male, 22 females; mean age 54.7 +
12.3 years) were included in the final analysis. All 60
patients underwent both diagnostic thoracentesis and
closed blind pleural biopsy using Cope's needle,
yielding 60 paired procedure comparisons.
Thoracentesis complications

Diagnostic thoracentesis demonstrated a favorable
safety profile. The majority of patients 81.7% (49/60)
experienced no complications. Pain beyond expected
procedural discomfort was noted in 10.0% (6/60).
Hydropneumothorax occurred in 8.3% (5/60). Fever
developed in 6.7% (4/60). Vasovagal syncope was
recorded in 3.3% (2/60), and haemoptysis in 1.7%
(1/60). No cases of persistent air leak, subcutaneous
haematoma, subcutaneous emphysema, hemorrhage,
or empyema were identified following thoracentesis.
Biopsy complications

Closed blind pleural biopsy was associated with a
substantially higher complication burden. Only 8.3%
(5/60) of patients were free of complications. Pain
was the most frequent adverse event, recorded in

86.7% (52/60). Fever occurred in 35.0% (21/60).
Hydropneumothorax was documented in 23.3%
(14/60). Persistent air leak was noted in 8.3% (5/60).
Subcutaneous haematoma occurred in 6.7% (4/60).
Hemorrhage was recorded in 5.0% (3/60) and
subcutaneous emphysema in 5.0% (3/60). Empyema
or wound infection developed in 1.7% (1/60),
haemoptysis in 1.7% (1/60), and vasovagal syncope
in 1.7% (1/60). No procedure-related deaths, tumor
tract seeding,? or organ laceration occurred in either
group.

Comparative Analysis

McNemar's test for paired proportions confirmed
statistically significant differences in the overall

complication rate, pain, fever, and
hydropneumothorax between the two procedures (all
p<0.05). Detailed complication rates and

comparative p-values are presented in Table 1;
severity classification is summarised in Table 2. For
contextual reference, biopsy vyielded a higher
diagnostic rate (53.3%) compared with pleural fluid
cytology alone (18.3%); detailed diagnostic accuracy
analysis is reported separately in a companion
publication.

Table 1: Comparison of Complication Rates Between Thoracentesis and Cope's Needle Biopsy (N=60)

Complication Thoracentesis n (%) Biopsy n (%) p-value
No complications 49 (81.7%) 5 (8.3%) <0.001
Pain 6 (10.0%) 52 (86.7%) <0.001
Fever 4 (6.7%) 21 (35.0%) <0.001
Hydropneumothorax 5 (8.3%) 14 (23.3%) 0.024
Persistent air leak 0 (0%) 5 (8.3%) 0.057*
Subcutaneous haematoma 0 (0%) 4 (6.7%) 0.118*
Haemorrhage 0 (0%) 3 (5.0%) 0.243*
Subcutaneous emphysema 0 (0%) 3 (5.0%) 0.243*
Empyema/wound infection 0 (0%) 1(1.7%) 1.000*
Haemoptysis 1(1.7%) 1(1.7%) 1.000
Vasovagal syncope 2 (3.3%) 1(1.7%) 1.000*

*Fisher's exact test used when expected cell count <5.

Table 2: Severity Classification of Complications

Severity Thoracentesis n (%) Biopsy n (%0)
No complication 49 (81.7%) 5 (8.3%)
Minor (self-limiting, no intervention) 8 (13.3%) 25 (41.7%)
Moderate (required monitoring/intervention) 3 (5.0%) 25 (41.7%)
Major (chest drain/prolonged admission) 0 (0%) 5 (8.3%)
Life-threatening/fatal 0 (0%) 0 (0%)

DISCUSSION

Pain and procedural discomfort

The most striking observation in this cohort was the
markedly higher incidence of pain following Cope's
needle biopsy (86.7%) compared with thoracentesis
(10.0%). This differential likely reflects the greater
tissue disruption inherent to the biopsy technique,
which involves a larger-caliber needle (14-gauge vs
16-18-gauge), multiple passes through the parietal
pleura, and the mechanical avulsion required for
specimen acquisition.l”8l The parietal pleura is richly
innervated by intercostal nerves and represents the
principal source of pleuritic pain; procedures that
breach and sample this structure are therefore
inherently more uncomfortable.[*4

The observed pain rate after biopsy is higher than
some reported series. Chakrabarti et al. documented
pleuritic chest pain in approximately 15% of patients
following Abrams' needle biopsy, though their study
employed a different biopsy needle and likely applied
a higher threshold for recording pain as a
complication.[® This discrepancy reinforces the need
for standardised, validated pain assessment
instruments in future procedural safety studies.
Pneumothorax and air leak

Hydropneumothorax following thoracentesis (8.3%;
5/60) is broadly consistent with published systematic
reviews. Gordon et al., in their meta-analysis of 6,605
thoracenteses, reported an overall pneumothorax rate
of 6.0%, with rates of 4.0% under ultrasound
guidance rising to 9.3-12.9% without.* The slightly
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elevated rate in the present cohort may be partly
attributable to the absence of real-time ultrasound
guidance, aligning with evidence that ultrasound-
guided procedures are associated with reduced
pneumothorax risk.1-1]

The biopsy-associated hydropneumothorax rate of
23.3%  (14/60) substantially —exceeded the
thoracentesis rate and surpasses some published
estimates for closed needle biopsy. Hooper et al.
reported pneumothorax rates of 8-15% following
closed pleural biopsy.[! The elevated rate in the
present series may reflect the number of biopsy
passes (4-6 per patient), the traineeship-level
operators performing under supervision, the absence
of ultrasound guidance with evidence that
ultrasound-assisted site selection reduces
complication rates?*?4 and the protocol of routine
post-procedure chest radiography, which may have
detected subclinical pneumothoraces that go
unrecognized without systematic imaging follow-up.
Persistent air leak occurred exclusively in the biopsy
group (8.3%; 5/60), suggesting that the larger pleural
defect created by Cope's needle may occasionally fail
to seal spontaneously. This observation has
implications for post-procedure monitoring protocols
and resource planning in centres performing blind
pleural biopsy.[*€l

Hemorrhagic complications

Hemorrhagic complications — hemorrhage (5.0%),
subcutaneous haematoma (6.7%), and haemoptysis
(1.7%) occurred exclusively following Cope's needle
biopsy. The larger bore of the biopsy needle and the
avulsive mechanism of tissue acquisition are likely
contributors to greater local tissue trauma and
bleeding risk relative to the smaller-caliber
thoracentesis needle.l”] These findings are broadly
consistent with the hemorrhagic complication rates of
2-5% for closed pleural biopsy reported in the
literature, though cross-study comparison is limited
by variation in definitions and reporting
thresholds. [

The absence of major hemorrhagic events requiring
blood transfusion or surgical intervention is
reassuring; however, the sample size constrains the
ability to comment on rare but serious complications
such as intercostal artery laceration or haemothorax
requiring drainage.[*"]

Infectious complications

Fever was significantly more common after biopsy
(35.0%) than thoracentesis (6.7%), which may reflect
a transient inflammatory response to pleural
disruption or bacteremia associated with the more
invasive procedure.'®! One patient (1.7%) in the
biopsy group developed empyema or wound
infection requiring antibiotic therapy. While low in
absolute terms, this complication category was
essentially absent following diagnostic thoracentesis
alone. The British Thoracic Society guidelines
recommend rigorous aseptic technique for all pleural
procedures; our data support heightened vigilance for
infectious complications following blind biopsy,
particularly in immunocompromised patients.[€!

Clinical practice implications

The pattern emerging from these data indicates that
closed blind pleural biopsy carries an approximately
10-fold higher overall complication rate compared
with diagnostic thoracentesis when both are
performed within the same patient cohort. This
differential has potential implications for:

Informed consent — Patients should be specifically
counselled about the markedly higher probability of
pain, fever, and pneumothorax associated with blind
biopsy, which may influence their decision to
proceed.

Procedural selection — Where ultrasound-guided
biopsy or medical thoracoscopy are available, the
safety data favor these alternatives over unguided
Cope's needle biopsy, given evidence that image-
guided techniques reduce complication rates whilst
improving diagnostic yield. 61

Resource planning — The higher complication rate
following biopsy necessitates adequate post-
procedure  monitoring capacity, chest drain
availability, and clinical infrastructure for managing
persistent air leak and hemorrhage.

Training — Given that procedures were performed
by supervised trainees, formal competency
assessment prior to independent practice appears
warranted.!*!

It should be emphasized that this safety comparison
does not negate the role of closed biopsy in settings
where it represents the only available tissue sampling
modality. These data may assist in balancing the
diagnostic imperative against procedural risk in
individual patients.[2%

Limitations

The observations reported here are preliminary and
warrant further inquiry, given several methodological
constraints. First, the single-center design limits
generalizability to other settings with different
patient populations, operator experience, or
institutional protocols. Second, with 60 patients, the
study may be underpowered to detect differences in
rare but clinically significant complications. Third,
unblinded complication assessment may have
introduced ascertainment bias, particularly for
subjective outcomes such as pain. Fourth, the absence
of a validated pain scoring instrument — with pain
assessed by clinician judgement — may have inflated
the biopsy pain rate relative to studies applying
stricter definitions. Fifth, neither procedure was
performed with real-time ultrasound guidance, which
may have inflated pneumothorax rates in both groups
relative to current best practice. Sixth, complications
were assessed primarily within 24 hours, potentially
missing delayed events. Seventh, operator-level
experience (trainees under supervision) may not
reflect complication rates achievable by independent
practitioners.
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CONCLUSION

Using a prospective observational design in 60
patients with suspected MPE, closed blind pleural
biopsy using Cope's needle was associated with a
substantially higher procedural complication burden
compared with diagnostic thoracentesis when both
are performed within the same cohort. Pain, fever,
and hydropneumothorax were significantly more
frequent following biopsy, with an overall
complication rate approximately 10-fold higher than
that observed after thoracentesis. No life-threatening
events or procedure-related mortality occurred.
These observations call for a stepwise diagnostic
approach, beginning with less-invasive fluid
sampling and reserving blind biopsy for cases where
initial cytology is non-diagnostic and image-guided
alternatives are unavailable. Enhanced patient
counselling addressing the specific risk profile of
each procedure appears warranted. External
validation in adequately powered multicenter cohorts
will be necessary before formal integration into
clinical guidelines.

Acknowledgments

The authors acknowledge the nursing and technical
staff of the Department of Pulmonary Medicine for
their assistance with post-procedural monitoring and
data collection.

Conflicts of Interest Statement

The authors declare that they have no financial
interests or personal conflicts that may affect the
study reported in this article.

ICMJE Overlap and Transparency Disclosure
This manuscript forms part of a series of analyses
derived from a single prospective observational
cohort (N=60) at a tertiary care centre in Hyderabad,
India. Two companion manuscripts address distinct
research questions using the same dataset: (1) a
diagnostic efficacy comparison of pleural fluid
cytology, cell block, and closed pleural biopsy; and
(2) a diagnostic algorithm integrating sequential use
of the three modalities. The present manuscript is
exclusively concerned with comparative procedural
safety and complication profiles, with no substantive
overlap in primary outcomes, analysis, or
conclusions with the companion papers. All
companion manuscripts are cross-referenced in
accordance with COPE and ICMJE guidelines on
overlapping publications. The authors confirm that
no data fabrication, redundant publication, or salami-
slicing has occurred.

REFERENCES

1. Feller-Kopman DJ, Light RW. Pleural disease. N Engl J Med.
2018;378(8):740-751.
https://doi.org/10.1056/NEJMral403503

2. Clive AO, Kahan BC, Hooper CE, Bhatnagar R, Morley AJ,
Zahan-Evans N, et al. Predicting survival in malignant pleural
effusion: development and validation of the LENT prognostic
score. Thorax. 2014;69(12):1098-104.
https://doi.org/10.1136/thoraxjnl-2014-205285

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Maskell NA, Butland RJ; Pleural Diseases Group, Standards
of Care Committee, British Thoracic Society. BTS guidelines
for the investigation of a unilateral pleural effusion in adults.
Thorax. 2003;58(Suppl 2):0i8-iil7.
https://doi.org/10.1136/thorax.58.suppl_2.ii8

Hooper C, Lee YC, Maskell N; BTS Pleural Guideline Group.
Investigation of a unilateral pleural effusion in adults: British
Thoracic Society pleural disease guideline 2010. Thorax.
2010;65(Suppl 2):0i4-iil7.
https://doi.org/10.1136/thx.2010.136978

Rahman NM, Gleeson FV. Image-guided pleural biopsy. Curr
Opin Pulm Med. 2008;14(4):331-336.
https://doi.org/10.1097/MCP.0b013e3282fceab5

Bibby AC, Dorn P, Psallidas I, et al. ERS/EACTS statement
on the management of malignant pleural effusions. Eur Respir
J. 2018;52(1):1800349.
https://doi.org/10.1183/13993003.00349-2018

Cope C. New pleural biopsy needle: preliminary study.
JAMA. 1958;167(9):1107-1108.
https://doi.org/10.1001/jama.1958.02990260029008
Chakrabarti B, Ryland 1, Sheard J, Warburton CJ, Earis JE.
The role of Abrams percutaneous pleural biopsy in the
investigation of exudative pleural effusions. Chest.
2006;129(6):1549-1555.
https://doi.org/10.1378/chest.129.6.1549

Maskell NA, Gleeson FV, Davies RJ. Standard pleural biopsy
versus CT-guided cutting-needle biopsy for diagnosis of
malignant disease in pleural effusions: a randomised
controlled  trial.  Lancet.  2003;361(9366):1326-1330.
https://doi.org/10.1016/S0140-6736(03)13079-6

Gordon CE, Feller-Kopman D, Balk EM, Smetana GW.
Pneumothorax following thoracentesis: a systematic review
and meta-analysis. Arch Intern Med. 2010;170(4):332-339.
https://doi.org/10.1001/archinternmed.2009.548

Mercaldi CJ, Lanes SF. Ultrasound guidance decreases
complications and improves the cost of care among patients
undergoing  thoracentesis and  paracentesis.  Chest.
2013;143(2):532-538. https://doi.org/10.1378/chest.12-0447
Loddenkemper R, Grosser H, Gabler A, Mai J, Preussler H,
Brandt HJ. Prospective evaluation of biopsy methods in the
diagnosis of malignant pleural effusions: intrapatient
comparison between pleural fluid cytology, blind needle
biopsy and thoracoscopy. Am Rev Respir Dis.
1983;127(Suppl):114.

Metintas M, Ak G, Dundar E, et al. Medical thoracoscopy vs
CT scan-guided Abrams needle biopsy for diagnosis of
patients with pleural effusions: a randomized, controlled trial.
Chest. 2010;137(6):1362-1368.
https://doi.org/10.1378/chest.09-0884

Light RW. Pleural Diseases. 6th ed. Philadelphia: Lippincott
Williams & Wilkins; 2013.

Patel PA, Ernst FR, Engel CY. Real-world evaluation of
complications and cost of ultrasound-guided thoracentesis
compared with thoracentesis without imaging guidance. J Clin
Ultrasound. 2012;40(3):135-141.
https://doi.org/10.1002/jcu.21878

Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic
Society guideline for pleural disease. Thorax. 2023;78(Suppl
3):s1-s42. https://doi.org/10.1136/thorax-2022-219784
Havelock T, Teoh R, Laws D, Gleeson F; BTS Pleural Disease
Guideline Group. Pleural procedures and thoracic ultrasound:
British Thoracic Society pleural disease guideline 2010.
Thorax. 2010;65(Suppl 2):ii61-ii76.
https://doi.org/10.1136/thx.2010.137026

Villena Garrido V, Cases Viedma E, Fernandez Villar A, et al.
Recommendations of diagnosis and treatment of pleural
effusion. Update. Arch Bronconeumol. 2014;50(6):235-249.
https://doi.org/10.1016/j.arbres.2014.01.016

Salamonsen MR, Bashirzadeh F, Ritchie AJ, Grab J, Ward
HE, Fielding DIK. A new instrument to assess physician skill
at chest tube insertion: the TUBE-iCOMPT. Thorax.
2015;70(2):186-188. https://doi.org/10.1136/thoraxjnl-2014-
205953

Escudero Bueno C, Garcia Clemente M, Cuesta Castro B, et
al. Cytologic and bacteriologic analysis of fluid and pleural
biopsy specimens with Cope's needle: study of 414 patients.

682

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



21.

22.

23.

Arch Intern Med. 1990;150(6):1190-1194.
https://doi.org/10.1001/archinte.1990.00390170082012
Mungall 1P, Cowen PN, Cooke NT, Roach TC, Severn PS.
Multiple pleural biopsy with the Abrams needle. Thorax.
1980;35(8):600-602. https://doi.org/10.1136/thx.35.8.600
Jimenez D, Perez-Rodriguez E, Diaz G, Fogue L, Light RW.
Determining the optimal number of specimens to obtain with
needle biopsy of the pleura. Respir Med. 2002;96(1):14-17.
https://doi.org/10.1053/rmed.2001.1192

Koegelenberg CF, Bolliger CT, Theron J, et al. Direct
comparison of the diagnostic yield of ultrasound-assisted
Abrams and Tru-Cut needle biopsies for pleural tuberculosis.

24.

25.

Thorax. 2010;65(10):857-862.
https://doi.org/10.1136/thx.2009.125146

Botana Rial M, Leiro Fernandez V, Represas Represas C, et
al. Thoracic ultrasound-assisted selection for pleural biopsy
with Abrams needle. Respir Care. 2013;58(11):1949-1954.
https://doi.org/10.4187/respcare.02378

Boutin C, Rey F, Viallat JR. Prevention of malignant seeding
after invasive diagnostic procedures in patients with pleural
mesothelioma: a randomized trial of local radiotherapy. Chest.
1995;108(3):754-758.
https://doi.org/10.1378/chest.108.3.754.

683

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



