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Malignant pleural effusion (MPE) is a common complication in advanced cancers, often
requiring chest tube drainage for symptom relief. Both small- and large-bore chest tubes are
used, but their comparative effectiveness and patient comfort remain debated. Objectives: To
compare clinical outcomes and complications of small versus large-bore chest tubes in MPE
management. Methods: A prospective cohort study included 60 patients with MPE, divided into
small-bore (Group A, n=30) and large-bore (Group B, n=30) groups. Outcomes measured were
pain scoresand duration of tube placement; complicationsincluded bleeding, wound infection,
and subcutaneous emphysema. Data were analyzed using SPSS version 25.0. Results: Small-
bore tubeswere associated with significantly lower pain scoresat 24 hoursin patients <45years
(1.43+2.15vs 4.00 £1.67, p=0.037)and >45 years(1.17+1.47 vs 2.92 +1.77, p=0.001). Pain reduction
was consistent across genders and urban/rural groups. However, the duration of drainage was
longer with small-bore tubes, particularly in patients >45 years(12.87 + 3.07 vs 9.00 + 2.80 days,
p<0.001) and in rural patients (13.72 + 2.96 vs 8.07 + 2.54 days, p=0.0001). Complication rates,
including bleeding, subcutaneous emphysema, and wound infection, were similar between
groups (p>0.05). Conclusion: Small-bore chest tubes provide significantly lower pain while
maintaining comparable safety to large-bore tubes. Despite a longer drainage duration, they
representamore comfortable and equally safe option formanaging MPE.

INTRODUCTION

Malignant pleural effusion (MPE) is a frequent issue in
advanced cancers, causing significant symptoms like
shortness of breath and chest pain that can affect a
patient's quality of life[1, 2]. The go-to treatment has been
chest tube drainage followed by pleurodesis, but there's
still some debate about the best tube size that strikes a
balance between effective fluid removal and patient
comfort[3, 4]. Larger chest tubes(typically over 14 Fr)can
quickly drain thick effusions or blood, but they often come
with more severe pain during insertion and while they're in

place, which can slow down recovery and make patients
less tolerant[5, 6]. On the other hand, smaller tubes (8-14
Fr) have become more popular because they tend to be
more comfortable for patients and easier toinsert, without
significantly compromising drainage efficiency in many
situations[7-9]. Recent randomized trials back thisup. One
study found that patients using smaller tubesreported less
pain compared to those with larger tubes, while still
achieving similar rates of fluid clearance and success with
pleurodesis [10]. Similarly, a randomized controlled trial
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involving MPE patients showed lower pain scores with no
difference in effectiveness between small and large bore
drains [11]. Even with these promising results, some
doctors are concerned that smaller tubes may come with
higher risks of complications, such as blockages,
dislodgment, or longer dwell times, which could increase
the chances of infection or bleeding [12, 13]. However,
systematic reviews and meta-analyses published since
2020 have shown that both tube sizes have comparable
safety profiles, with low rates of bleeding, infection, and
subcutaneous emphysema [14-16]. This study was set up
to tackle the ongoing clinical question by directly
comparing large and small-bore chest tubes in managing
malignant pleural effusion.

This study aims to provide practical evidence to guide
personalized treatment options that enhance both patient
outcomes and comfort by looking at pain scores, tube
duration, and complicationrates based onage, gender, and
residential status.

METHODS

This prospective cohort study was conducted in the
Pulmonology Department of Khyber Teaching Hospital,
Peshawar, from 12th March 2024 to 25th March 2025.
Ethical approval was granted by the Institutional Review
and Ethics Board (IREB) of Khyber Medical College,
Peshawar (Ref. No. 649/DME/KMC), and the study adhered
to the Declaration of Helsinki and Good Clinical Practice
guidelines. A non-probability consecutive sampling
method was employed to select participants. Patients
were assigned to either group A or group B based on drain
availability as well as the treating physician's discretion.
The sample size was calculated using WHO software, with
90% power and a significance level (a) of 0.05 (two-tailed).
A previous study reported a mean duration of drain
placement of 3.0 + 1.6 days for the small-bore group
compared to 7.9 + 3.8 days for the large-bore group [11].
Usingthe formulan=2(Z1-a/2 +Z1-B)?0?/ A?, where ois the
pooled standard deviation and A is the expected mean
difference, the required sample size was calculated as 29
per group. This was rounded to 30 participants per group,
giving a total sample size of 60. During the study period, all
patients with malignant pleural effusion presenting to the
Pulmonology Department of Khyber Teaching Hospital,
Peshawar, who gave informed consent, were consecutively
recruited if they met the inclusion criteria. Both males and
females aged 18-70 years, diagnosed with malignant
pleural effusion requiring therapeutic drainage, were
included. Patients with malignant effusion who were
terminally ill, had bleeding diathesis, were
immunocompromised, had diabetes, hydropneumothorax,
empyema, or were unwilling to participate were excluded.
After obtaining informed consent, participants were
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assigned unique IDs. Baseline assessments were
performed, including demographics (age, gender,
residence, socioeconomic status, profession, education)
and relevant medical history (comorbidities, previous
chest interventions). Chest tubes, either small- or large-
bore, were selected according to institutional guidelines,
considering anticipated drainage volume, patient comfort,
and the nature of pleural fluid. To avoid selection bias, all
eligible patients were enrolled consecutively. No
significant differences in baseline demographics and
clinical characteristics were observed between the two
groups, indicating appropriate comparability. Chest tubes
were inserted by trained physicians according to
institutional protocol, which included local anesthesia,
sterile preparation, insertion technique, and secure
fixation. Air leaks, drainage, and wound checks were
monitored uniformly. Outcome measures included
duration of tube placement (days in situ), pain assessed
using the Visual Analogue Scale (VAS), and complications
(bleeding, subcutaneous emphysema, wound infections),
which were recorded as binary outcomes based on
institutional definitions. Data were collected using a
standardized proforma and stored securely to ensure
confidentiality. Data analysis was performed using SPSS
version 25.0. Descriptive statistics were presented as
mean + standard deviation or median (IQR) for continuous
variables (age, pain score, tube placement duration) after
testing for normality using the Shapiro-Wilk test. Age and
tube placement duration were normally distributed
(p>0.05), while pain scores were not (p<0.05). Categorical
variables (gender, residence, socioeconomic status,
education, pain, complications) were analyzed as
frequencies and percentages. Comparisons between
groups were made using the independent sample t-test for
normally distributed variables (age, duration of tube
placement)and the Mann-Whitney U test for non-normally
distributed variables (pain scores). The association
between chest tube type and complications (bleeding,
emphysema, wound infection) or pain severity was
assessed using chi-square or Fisher's exact test at the 5%
level of significance. Effect modifiers (age, gender,
residence, socioeconomic status) were controlled by
stratification, followed by chi-square or Fisher's exact test.
Ap-value<0.05was considered statistically significant.

RESULTS

In total, 60 patients took part, with 30 in each group. The
age breakdown revealed that most patients were over 45
years old, making up 80.0% of the large-bore group and
76.7% of the small-bore group. Meanwhile, those aged 45 or
younger represented 20.0% and 23.3% in their respective
groups. When it comes to gender, the distribution was
even, though there were slightly more males in both

PJHS VOL. 6 Issue. 08 Aug 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 62




Comparison of Large and Small-Bore Chest Tubes in the Management of Malignant Pleural Effusion

Younas M et al.,

groups: 60.0% in the large-bore group and 53.3% in the
small-bore group, while females accounted for 40.0% and
46.7%, respectively. Looking at where the participants
lived, rural patients made up a slightly larger share, with
50.0% in the large-bore group and 60.0% in the small-bore
group. Urban patients filled in the rest, at 50.0% and 40%,
respectively. As for socioeconomic status, most
participants fell into either the middle or lower classes. In
the large bore group, 50.0% were middle class and 46.7%
werelower class, withjustone patient(3.3%)comingfroma
high socioeconomic background. The small-bore group
had 53.3% from the middle class and 46.7% from the lower
class, with none from the high-income bracket. Overall,
both groups were quite similar across all major
demographic factors, which suggests that the
randomization process was effective and allows for a fair
comparison of clinical outcomes(Table1).

Table 1: Demographics of Patients Based on Large-Bore and
Small-Bore Chest Tubes(N=60)

Large Bore Small Bore Total

Variables  Category 1, J(N-30) Tube(N=30) (N=60)
<45 | 6(200%) | 7(23.3%) | 13(21.7%)

Age (years)
S45 | 24(80.0%) | 23(76.7%) | 47(78.3%)
Female | 12(40.0%) | 14(46.7%) | 26(43.3%)

Gender
Male | 18(60.0%) | 16(53.3%) | 34(56.7%)
, Rural | 15(50.0%) | 18(60.0%) | 33(55.0%)

Residence
Urban | 15(50.0%) | 12(40.0%) | 27(45.0%)
' . High 13.3%) | 0(00%) | 10.7%)
Socigeconomic [ migdle | 15(50.0%) | 16(53.3%) | 31(5.7%)
Low | 14(46.7%) | 14(46.7%) | 28(46.7%)

For patients aged 45 and younger, those with large bore

Table 2: Stratification of VAS Scores and Tube Duration by Age and Gender Among Patients Undergoing Large and Small-Bore Chest Tube
Placement(N=60)
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tubes reported significantly higher pain scores at the 24-
hour mark (mean + SD: 4.00 + 1.67) compared to their
counterparts with small bore tubes (1.43 + 2.15), with a p-
value of 0.037. Moreover, the duration of tube placement
was notably shorter for the large-bore group (6.83 + 2.99
days) than for the small-bore group (12.43 + 3.99 days, p =
0.017). A similar pattern emerged for patients over 45,
where those with large-bore tubes had a higher average
pain score (2.92 + 1.77) compared to the small-bore group
(1.17 £ 1.47), and this difference was highly significant (p =
0.001). Again, tube duration was shorter for the large-bore
group(9.00 +2.80 days) compared to the small-bore group
(12.87 + 3.07 days, p<0.001). When we break it down by
gender, both female and male patients exhibited similar
trends. Female patients with large bore tubes reported
significantly more pain (3.42 + 1.51) than those with small
bore tubes(1.50+1.87), with a p-value of 0.009. Additionally,
the duration of tube placement was significantly longer for
females with small-bore tubes(13.36 + 3.10 days) compared
to those with large-bore tubes (8.83 + 3.27 days, p = 0.001).
Likewise, male patients in the large-bore group reported a
mean pain score of 2.94 * 1.96, which was significantly
higher than the small-bore group (1.00 + 1.37, p=0.002). For
males, the tube duration was again longerin the small-bore
group(12.25 + 3.36 days) compared to the large-bore group
(8.39 +2.75 days, p=0.001). In conclusion, across all age and
gender categories, small-bore chest tubes were linked to
significantly lower pain scores but required a longer
duration of placement, indicating a trade-off between
patientcomfortandthe lengthof intervention(Table 2).

Stratification Variables Category Outcome Groups N Mean £ SD t(DF) p-Value
VAS (24 h) erge ° 4002167 t(11)=2.42 0.037
Small 7 1.43+2.15 - ’
<45
) Large 6 6.83+2.99
Tube Duration (days) t(11)=2.89 0.017
Age Small 7 12.43+3.99
o Large 24 2.92+1.77
VAS (24 h) t(44)=3.69 0.001
45 Small 23 117 £1.47
>
Tube Duration (days) Large 24 9.00+2.80 t(44)=-4.51 0.0001
Small 23 12.87 £ 3.07
L 12 3.42 £1.51
VAS (24 h) arae t(33)=-122 | 0.009
Small 14 1.50£1.87
Female L 12 8.83+3.27
Tube Duration (days) arge — t(17)=6.86 0.001
Small 14 13.36 £ 3.10
Gender L 18 2.94 +£1.96
VAS (24 h) e Satal £(22)=-10.39 | 0.002
Small 16 1.00+1.37
Male L 18 8.39+2.75
Tube Duration (days) arge — t(29)=-3.64 0.001
Small 16 12.25+ 3.36

For rural patients, those who had large-bore chest tubes
reported an average VAS score of 2.67 + 1.84, while those

with small-bore tubes experienced a lower average score
of 1.72 £ 1.90. However, this difference wasn't statistically
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significant (p=0.160). On the other hand, the duration of
tube placement in rural patients showed a significant
difference: small-bore tubes were in place for an average
of13.72+2.96 days, comparedtojust 8.07+2.54 days for the
large-bore group(p=0.0001). Thisindicates that small-bore
tubes tend to stay in longer among rural patients. In urban
patients, the difference in pain scores was quite
significant: those with large-bore tubes had an average
VAS score of 3.60 £1.63, while those with small-bore tubes
reported only 0.50+0.52(p=0.0001), suggesting that small-
bore tubes provide much greater comfort. However, the
difference in tube duration for urban patients, 9.07 + 3.26
daysforlarge boreand11.33+3.20 days for small bore, didn't
reach statistical significance(p=0.082). To sumit up, small-
bore chest tubes were linked to significantly less pain for
urban patients and longer tube durations for rural patients,
with statistical significance observed in both cases for
different outcomes. These resultsimply that a patient's life
might affect how chest tube size impacts their experience,
possibly due to differences in pain perception, access to
healthcare, or follow-up practices(Table 3).

Table 3: Stratification of VAS Scores and Tube Duration by

Residence Among Patients Undergoing Large and Small-Bore
Chest Tube Placement(N=60)

Residence Group N MeanzSD t(DF) p-Value
Large [ 15| 2.67+1.83
VAS (24 hr.) t(31)=1.44 0.160
Small | 18 | 1.72+1.90
Rural

Tube Duration| Large [ 15 [ 8.07+2.54
(days) [ 'small [ 18] 13.72+2.96

t(31)=-5.91| 0.0001

Large [ 15 | 3.60+1.63

VAS (24 hr.)
Small | 12| 0.50£0.52

t(25)=6.78 | 0.0001

Urban
Tube Duration| Large [ 15 [ 9.07+3.26

t(25)=-1.82| 0.082

(days) Small | 12| 11.33£3.20

In patients 45 years and younger, 2/2 (100%) in the large-
bore group experienced bleeding, while no patients in the
small-bore group had bleeding. This was not statistically
significant, but with a p- p-value of 0.192 when performinga
Fisher's exact test. Among patients older than 45 years,
bleeding occurred in 19 out of 47 patients and was similar
between large (n=10)and small-bore (n=9) groups, p=0.859.
As for subcutaneous emphysema, in the younger cohort
(<45 years of age), there were 3 total cases, 2 in the large-
boregroupandlinthe small-bore group, with no significant
difference(p=0.559). Among patients older than 45 years of
age, 6 had this complication, again higher prevalencein the
large bore cohort(n=4)compared to the small cohort(n=2),
although not statistically significant (p=0.666). There was
one case of woundinfectioninthe youngerage group, while
five cases presented in the older group. Of note, in the
younger group, only one patient with an infection had a
small-bore tube (p=1.000), while, on the contrary, most of
the infections in older patients (n=4) were in patients with
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large-bore tubes. But it was not significantly different
either (p=0.348). In summary, Table 4 demonstrates that
although bleeding and emphysema were more common in
the large-bore chest tube group, complications were not
statistically significantly differentin eitherage group, likely
secondary to the small sample sizes in these subgroups
(Table 4).

Table 4: Association of Age Groups with Post-Operative
ComplicationsUsing Fisher's Exact Test

Group
Age (years) Total -Value
9ety Large  Small P
4 7 n
No
. 36.4% 63.6% |[100.0%
Bleeding 0.192
45 or 2 0 2 ehop
Yes (Fisher's
below 100.0% | 0.0% [100.0% | Exact)
6 7 13
Total
46.2% | 53.8% |[100.0%
14 14 28
No
: 50.0% | 50.0% |[100.0%
Bleeding 0 3 9
More
Yes 0.859
than 45 52.6% | 47.4% |100.0%
24 23 47
Total
51.1% 48.9% |100.0%
4 6 10
No
Emph 40.0% | 60.0% |100.0%
mphysema > ] 3 0.559
45 or ; ]
below Yes - - — (Fisher's
B6.7% | 33.3% |100.0% | exact)
6 7 13
Total
46.2% | 53.8% |[100.0%
20 21 4]
No
Emoh 48.8% | 51.2% |[100.0%
mphysema 4 5 5 0.666
More Yes - - — (Fisher's
than 45 B6.7% | 33.3% [100.0% | exact)
24 23 47
Total
51.1% 48.9% |100.0%
6 6 12
No
Wound 50.0% | 50.0% |[100.0%
infection 0 1 1 1.000
é’;gvz Yes - - — (Fisher's
0.0% [ 100.0% |100.0% | exact)
6 7 13
Total
46.2% | 53.8% |[100.0%
20 22 42
No
Wound 476% | 52.4% |100.0%
infection 4 1 5 0.348
More Yes (Fisher's
than 45 80.0% | 20.0% [100.0% | exact)
24 23 47
Total
51.1% 48.9% |100.0%

The study demonstrated post-procedural complications of
bleeding, subcutaneous emphysema, and wound infection
stratified by gender and chest tube size, either large or
small bore. Ten of 26 females bled, again with a trend
towardslarger numbersinthelarge bore group(n=6)versus
small bore group (n=4), though this was not significant
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(p=0.422). Of the 34 male patients who presented with
bleeding, the majority were similar across both tubes, and
there was no statistically significant difference in bleeding
between tube types (11/34; p= 1.000). Amongst patients
who developed subcutaneous emphysema, 5 out of the 26
females had subcutaneous air, with 4 of these being in the
large-bore arm. This difference was not significant and
approached the significance level (p=0.148). Among males,
4 of 34 from both groups developed emphysema, with no
significant difference(p=1.000). For wound infection, there
were 2 female patientsinbothlarge tube and smallbore, for
a p-value of 1.000. Two infections were seen in male
patients, in the large-bore group, while there were no
infections in the small-bore group; but this was also not
statistically significant (p=.487). In general, no statistically
significant differences in complication rates between
genders were found, although certain trends, such as an
increase in frequency of emphysema in females having
large-boretubes, were noted. Thisindicates that the size of
the chest tube is probably not the most important variable
in terms of risk of complications when stratified by gender
(Tableb).

Table 5: Stratification of Bleeding, Subcutaneous Emphysema,
and Wound Infection by Genderand Chest Tube Type(N=60)

DOI: https://doi.org/10.54393/pjhs.v6i8.3420

N 10 12 22
o)
Wound 455% | 54.5% |[100.0%
infection 2 2 4 1.000
Female Yes (Fisher's
50.0% | 50.0% |100.0% | exact)
12 14 26
Total
46.2% | 53.8% |[100.0%
16 16 32
No
Wound 50.0% | 50.0% |[100.0%
infection 2 0 2 0.487
Male Yes (Fisher
100.0% [ 0.0% |100.0% | exact)
18 16 34
Total
52.9% 47.1% (100.0%

Group
Gender Total p-Value
Large Small
6 10 16
No
. 37.5% | 62.5% [100.0%
Bleeding 0.422
6 4 10 S
Female Yes (Fisher's
60.0% | 40.0% |100.0% | exact)
12 14 26
Total
46.2% | 53.8% |100.0%
12 1 23
No
Bleedi 52.2% | 47.8% |100.0%
eeding 5 5 . 1.000
Male Yes (Fisher's
54.5% | 45.5% |100.0% | exact)
18 16 34
Total
52.9% 47.1% | 100.0%
8 13 21
No
Emph 38.1% 61.9% | 100.0%
mphysema ; ] c Q'“‘BI
Female Yes (Fisher's
80.0% | 20.0% |100.0% | exact)
12 14 26
Total
46.2% | 53.8% |100.0%
16 14 30
No
Emph 53.3% | 46.7% |100.0%
mphysema 5 5 . 1.000
Male Yes (Fisher's
50.0% | 50.0% |100.0% | exact)
18 16 34
Total
52.9% 471% (100.0%

DISCUSSIONS

The development of malignant pleural effusion is a poor
prognostic factor. Recurrent pleural effusion can cause
severe, debilitating symptoms and impaired quality of life.
In some cases, MPE may coexist with other pulmonary
conditions or infections, such as mycobacterial disease,
further complicating patient management and outcomes
[17,18]. Treatment of malignant pleural effusionis palliative
and therefore should be associated with a low morbidity
and mortality rate. Treatment options are variable, and
findings in some reports have demonstrated that small-
bore catheters(8-10 Frin one study and 7-24 Frin another)
are as effective as large chest tubes in treating malignant
effusions [19]. Interest in the use of small-bore catheters
for effusion drainage and sclerotherapy is based on the
premise thatit may belessinvasive asaprocedure andthus
better tolerated by patients compared to standard large-
bore chest tubes, with no Compromise in efficacy [20]. In
this study, 60 patients with malignant pleural effusion were
enrolled; they were divided into two groups: Group A (30
patients) used a small-bore chest tube, and Group B (30
patients) used a large-bore chest tube. Although males
constituted about 75% of the total study cohort but male
and female distribution in the two groups was almost the
same. The two groups were comparable in their basic
characteristics with no significant differences in ages,
genders. Many studies [21] had compared the efficacy of
small-bore chest tubes against standard large-bore chest
tubes, and the results showed that the small-bore chest
tubes were at least as successful as the traditional large-
bore tubes. In our study, there was no casualty reported,
and the procedure was well tolerated and resulted in a
satisfactory response with minimal complications. This is
following a comparative study of small-bore catheter
versus traditional large chest tube in the management of
malignant pleural effusion [22] and supported the role of
small-bore catheter in the management of malignant
pleural effusion. In our study, there is no reported case of
hemothorax or excessive bleeding. This is supported by
studies [23, 24]. In our study, drain dislodgement was
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monitored through daily clinical examination and drain
output assessment, with chest radiography performed
whenindicated, and managed promptly by repositioning or
reinsertion. Drain dislodgement was high in 4 (10%)
patients of Group A(SBCD)as comparedto2(5%)in Group B
(LBCD). This is almost like a study where 1(6.6%) case of
dislodgement was reported in Group A (SBCD) only [25].
This may be due to the drain not being securely attached to
the chestwall. Pain was measured using the numerical pain
rating scale (score from 0 to 10) greater than 3 post-tube
insertion. It was significantly higher in Group B (LBCD) as
compared to Group A(SBCD). In 6(15%) patients in group B,
pain was recorded as compared to 2(5%) patients in group
A. This finding is observed in a study that demonstrates
that smaller(12F)chest tubes are associated with less pain
thanlarger(24F)tubes[26]. Small-bore chest tubesappear
to be at greater risk of blockage, kinking. Studies
suggested that ablockage rate of small-bore tubes of 8.1%
compared to 5.2% for large-bore tubes in a prospective
(non-randomised) study [21], which is consistence with
findings of this study. Routine drain flushing was not part of
our protocol; however, its use in future practice could
furtherreduce blockage andimprove outcomes with small-
bore drains. Chest tube quality, number of poresinit, and
intubation technique may contribute to this high rate of
tube blockage in our setup. Overall, 14(35%) complications
were found in Group A (SBCD) as compared to 10 (25%)
complications in Group B (LBCD). This satisfies our result
with[13]that both small chest drains and large-bore chest
drains have comparable complications. Though
complications were high in small-bore chest drain 35% as
compared to large-bore chest drain 25% but most of the
complications, i.e., 8(20%) in small-bore chest drain, were
due to drain blockage, which can be minimized with
frequent drain washing. Thus, small-bore chest drains can
be opted in the management of in the management of
malignant pleural effusionsinour setup.

CONCLUSIONS

In conclusion, small-bore chest tubes also provide
significantly reduced levels of pain in comparison to large-
bore tubes, especially in older and female patients.
Placement time is typically longer with small-bore tubes,
but complicationrates are similar overall. Less painful may
help comfort the patient, though longer may be associated
with more healthcare resources. In summary, small-bore
chest tubes are as safe as and a more comfortable
alternative for the treatment of malignant pleural effusion
tubing. Based on the findings of this study, it is
recommended that small-bore chest tubes be considered
a preferred option for the management of malignant
pleural effusion, particularly in older female patients and
those residing in urban areas, where reduced pain levels
were notably observed.

DOI: https://doi.org/10.54393/pjhs.v6i8.3420

Authors Contribution

Conceptualization: MY, AU
Methodology: RA, KR, RS, SS, AY, SA
Formalanalysis: MY, AU
Writingreview and editing: AU

Allauthorshavereadand agreed to the published version of
the manuscript

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1] Ferreiro L, Suarez-Antelo J, Alvarez-Dobafio JM,
Toubes ME, Riveiro V, Valdés L. Malignant Pleural
Effusion: Diagnosis and Management. Canadian
Respiratory Journal. 2020; 2020(1): 2950751. doi:
10.1155/2020/2950751.

[2] Asciak R, Bedawi EQ, Bhatnagar R, Clive AQ, Hassan
M, Lloyd H, et al. British Thoracic Society Clinical
Statement on Pleural Procedures. Thorax. 2023 Jul;
78(Suppl 3): s43-68. doi: 10.1136/thorax-2022-219371.

[3] Brogi E, Gargani L, Bignami E, Barbariol F, Marra A,
Forfori F, et al. Thoracic Ultrasound for Pleural
Effusion in the Intensive Care Unit: A Narrative
Review from Diagnosis to Treatment. Critical Care.
2017 Dec; 21(1): 325. doi: 10.1186/s13054-017-1897-5.

[4] AndersonD,ChenSA, GodoyLA, BrownLM,CookeDT.
Comprehensive Review of Chest Tube Management:
A Review. JAMA Surgery. 2022 Mar; 157(3): 269-74.
doi:10.1001/jamasurg.2021.7050.

[6] HuK, ChopraA, Kurman J, Huggins JT. Management
of Complex Pleural Disease in the Critically Il Patient.
Journal of Thoracic Disease. 2021 Aug; 13(8): 5205.
doi: 10.21037/jtd-2021-31.

[6] Hamad AM, Alfeky SE. Small-Bore Catheter is More
than an Alternative to the Ordinary Chest Tube for
Pleural Drainage. Lung India. 2021 Jan; 38(1): 31-5.
doi: 10.4103/lungindia.lungindia_44_20.

[7]1 SorinoC, Feller-Kopman D, Mei F, Mondoni M, Agati S,
Marchetti G, et al. Chest Tubes and Pleural Drainage:
History and Current Status in Pleural Disease
Management. Journal of Clinical Medicine. 2024 Oct;
13(21): 6331.doi: 10.3390/jcm13216331.

[8] Hensley MK, Sjoding MW, Prescott HC. Rebuttal from
Dr Hensley et al. Chest. 2021 Jan; 159(1): 34-5. doi:
10.1016/j.chest.2020.07.060.

[9] Rahman NM, Pepperell J, Rehal S, Saba T, Tang A, Al
N, et al. Effect of Opioids vs NSAIDs and Larger vs
Smaller Chest Tube Size on Pain Control and

PJHS VOL. 6 Issue. 08 Aug 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 66




Younas M et al.,

[10]

(1]

[12]

[14]

PJHS VOL. 6 Issue. 08 Aug 2025

Comparison of Large and Small-Bore Chest Tubes in the Management of Malignant Pleural Effusion

Pleurodesis Efficacy Among Patients with Malignant
Pleural Effusion: The TIMET Randomized Clinical
Trial. JAMA. 2015 Dec; 314(24): 2641-53. doi: 10.1001/
jama.2015.16840.

Thethi I, Ramirez S, Shen W, Zhang D, Mohamad M,
Kaphle U, et al. Effect of Chest Tube Size on
Pleurodesis Efficacy in Malignant Pleural Effusion: A
Meta-Analysis of Randomized Controlled Trials.
Journal of Thoracic Disease. 2018 Jan; 10(1): 355. doi:
10.21037/jtd.2017.11.134.

Mehra S, Heraganahally S, Sajkov D, Morton S,
Bowden J. The Effectiveness of Small-Bore
Intercostal Catheters Versus Large-Bore Chest
Tubes in the Management of Pleural Disease with a
Systematic Review of Literature. Lung India. 2020
May; 37(3): 198-203. doi: 10.4103/lungindia.lungindia_
229_19.

Orlando A, Cordero J, Carrick MM, Tanner AH, Banton
K, Vogel R, et al. Comparing Complications of Small-
Bore Chest Tubes to Large-Bore Chest Tubes in the
Setting of Delayed Hemothorax: A Retrospective
Multicenter Cohort Study. Scandinavian Journal of
Trauma, Resuscitation and Emergency Medicine.
2020 Jun; 28(1): 56. doi: 10.1186/s13049-020-00754-
5.

Jerkic SP, Rettinger E, Jarisch A, Bader P, Trischler J,
Zielen S. Ruxolitinib als Therapeutische Option bei
Progredientem Bronchiolitis Obliterans Syndrom
Nach Allogener Stammzelltransplantation. Klinische
Padiatrie. 2022 Sep; 234(5): 011. doi: 10.1055/s-0042-
1754461.

Lee YY, Hsu PK, Huang CS, Wu YC, Hsu HS.
Complications After Chest Tube Removal and
Reinterventions in Patients with Digital Drainage
Systems. Journal of Clinical Medicine. 2019 Dec;
8(12): 2092. doi: 10.3390/jcm8122092.

Furukawa T, OyamasS, Yokota H, Kondoh Y, Kataoka K,
Johkoh T, et al. A Comprehensible Machine Learning
Tool to Differentially Diagnose Idiopathic Pulmonary
Fibrosis from Other Chronic Interstitial Lung
Diseases. Respirology. 2022 Sep; 27(9): 739-46. doi:
10.111/resp.14310.

Laven IE, Daemen JH, Janssen N, Franssen AJ,
Gronenschild MH, Hulsewé KW, et al. Risk of
Pneumothorax Requiring Pleural Drainage After
Drainless VATS Pulmonary Wedge Resection: A
Systematic Review and Meta-Analysis. Innovations.
2022 Jan; 17(1): 14-24. doi: 10.1177/155698452210744
31.

Walker CM, Zhou CY, Pathak V. Adenocarcinoma of
the Lung with Concurrent Mycobacterium Avium
Complex Infection. Lung India. 2021Jul; 38(4): 365-7.

(19]

[26]

DOI: https://doi.org/10.54393/pjhs.v6i8.3420

doi: 10.4103/lungindia.lungindia_470_19.
Walker S, Mercer R, Maskell N, Rahman NM. Malignant
Pleural Effusion Management: Keeping the Flood
Gates Shut. The Lancet Respiratory Medicine. 2020
Jun; 8(6): 609-18. doi: 10.1016/S2213-2600(19)30373-
X.

Alomar Z, Tawfek Z, Alomar Y, Mahmood I, Alomar A,
El-Menyar A, et al. Failure Rate and Complications of
Small-Bore, Wire-Guided Chest Drains in Adult
Patients Presenting with Traumatic and
Nontraumatic Pleural Diseases: A Systematic
Review. Qatar Medical Journal. 2025; 2025(2): 55.
doi:10.5339/qm;j.2025.55.

MeiF, RotaM, Bonifazi M, Zuccatostal, PorcarelliFM,
Sediari M, et al. Efficacy of Small Versus Large-Bore
Chest Drainin Pleural Infection: A Systematic Review
and Meta-Analysis. Respiration. 2023 Mar; 102(3):
247-56.doi:10.1159/000529027.

Stamenovic D, Dittmar E, Schiller P, Trenchev D,
Karampinis|, GalataC, etal. ARandomized Controlled
Trial: Comparison of 14 and 24 French Thoracic
Drainage After Minimally Invasive Lobectomy-MZ 14~
24 Study. Heliyon. 2023 Dec; 9(12). doi: 10.1016/j.
heliyon.2023.e22049.

Hallifax RJ, McKeown E, Sivakumar P, Fairbairn |,
Peter C, Leitch A, et al. Ambulatory Management of
Primary Spontaneous Pneumothorax: An Open-
Label, Randomised Controlled Trial. The Lancet.
2020 Jul; 396(10243): 39-49. doi: 10.1016/S0140-6736
(20)31043-6.

Bediwy AS, Al-Biltagi M, Saeed NK, Bediwy HA,
Elbeltagi R. Pleural Effusion in Critically Ill Patients
and Intensive Care Setting. World Journal of Clinical
Cases. 2023 Feb; 11(5): 989-97. doi: 10.12998/wjcc.v1l.
i5.989.

Qiabi M. Pleurodesis Using Hypertonic Glucose
Administration to Treat Post-Operative Air Leaks
Following Lung Resection Surgery (PLUG): Phase |
Trial (Master's Thesis, The University of Western
Ontario, Canada). 2021.

Logroscino G, Kalaria R, Preux PM. Changing
Epidemiology of Neurological Diseases in Africa.
Neuroepidemiology. 2024 Sep; 1-3. doi: 10.1159/0005
39654.

Aziz H, Kwon YI, Lee KY, Park AM, Lai A, Kwon Y, et al.
Current Evidence on the Diagnosis and Management
of Spilled Gallstones After Laparoscopic
Cholecystectomy. Journal of Gastrointestinal
Surgery. 2024 Dec; 28(12): 2125-33. doi: 10.1016/j.
gassur.2024.10.001.

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 67




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

