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Abstract

Background: Malignant Pleural Effusion (MPE) is defined as an accumulation of pleural fluid in
which malignant cells are present. It is a poor clinical indicator as it represents an advanced stage
neoplasm with median survival ranging from one to 12 months. Aim: We aimed at comparing Tho-
racoscopic Talc Insufflation with tube thoracostomy talc slurry pleurodesis in regard to the effi-
cacy and complications in patients with MPE. Patients and Methods: 128 patients with MPE were
divided into two groups, 64 in each. One group had tube thoracostomy talc slurry (TS) pleu-
rodesis while the other had thoracoscopic talc insufflation (TTI) pleurodesis. Results: Talc slurry
was associated with a longer hospital stay. Complications recorded included chest pain (TS 29%,
TTI 25.4%), dry cough (TS 16%, TTI 39%), vomiting (TS 29%, TTI 13.6%), tachycardia (TS 16.13%, TTI
18.64%), surgical wound infection (TS 11.29%, TTI 10.17%), and respiratory failure complicating talc
pneumonitis (TS 3.23%, TTl 0%). Pleurodesis success was enhanced by the presence of lung cancer
(OR 2.34, p=0.02) or breast cancer (OR 2.55, p= 0.03) as the primary malignancy, the younger the
patient's age at pleurodesis time (OR 1.004, p=0.89) and the higher the pleural fluid glucose con-
tent (OR 1.01, p=0.09). Pleurodesis failure was strongly correlated to the presence of any of the
pre-procedural factors, female gender, hepatocellular carcinoma as the primary malignancy, and
low pH pleural fluid. Conclusion: In MPE patients with no evidence of lung trapping, talc pleu-
rodesis method used should depend on local expertise (availability of thoracoscopy), whether
additional tissue is needed for molecular-marker analysis (would favor thoracoscopy), plus pa-
tient-related factors (operable or not). However, TTI has a significant irrefutable benefit in pa-
tients with adhesions and trapped lung.
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Introduction reabsorbed through the lymphatic vessels

in the parietal pleura by means of stomas

Normally a 10-2oml of pleural fluid is
spread between the visceral and parietal
pleurae facilitating movement between
the lungs and chest wall. This fluid is similar
in composition to plasma yet lower in pro-
tein content (less than 1.5 gm/dI). It origi-
nates mainly in the pleural capillaries and
the interstitial spaces of the lung to be

or through transcytosis(?. The accumula-
tion of this fluid, i.e., within the pleural
space, is called a Pleural Effusion. This ac-
cumulation can occur because of various
pathogenic mechanisms simply by impair-
ing the balance between fluid production
and reabsorption, i.e., by increasing the
rates of pleural fluid formation exceeding
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the rates of fluid reabsorption. Of these
pathogenic causes, malignancy is one of
the most common representing about 22%
of all effusions®3). Malignant Pleural Effu-
sion (MPE) is defined as an accumulation of
pleural fluid in which malignant cells are
present. It is considered as a poor clinical
indicator as it represents an advanced
stage neoplasm with a median survival
ranging from one to 12 months. Putting
that in mind, together with the fact that, in
as many as 20% of patients, MPE accounts
for the first clinical presentation of malig-
nancy; the management of such patients is
predominantly palliative in nature, focused
mainly on relieving the patients' symptoms
together with prevention of recurrence.
This palliation requires the use of the most
effective method that ensures both short-
ening of in hospital stay time and reducing
outpatient clinic visits to the minimum to-
gether with being as much painless as pos-
sible and having the least reported compli-
cationsG%). Excluding patients with ex-
pected poor survival of one month or less
at time of diagnosis and those with
trapped lungs; there is a consensus that
chemical pleurodesis, i.e., chemical irrita-
tion of the pleural space to induce inflam-
mation that closes the space by fibrosis, is
the best definitive pleural intervention to
be applied in patients with MPE who have
re-expandable lung after thoracocentesis.
Though many sclerosant agents have been
proposed for this purpose, talc remains the
most effective due to its high success rate
together with being the cheapest and the
most widely available agent(®". Two meth-
ods of talc delivery are present. These are
talc slurry injection through chest tube tho-
racostomy and talc poudrage (insufflation)
during thoracoscopic surgery. Up till now,
no evidence is present to support either of
them as the best method to be used in
cases with MPE. This guided the current
opinion to suggest using either of them ac-
cording to the patient’s condition, i.e., to

use the method that best fits with each pa-
tient separately. Still, it should be kept in
mind that the method used should also in-
flect the least complications and shortens
the hospital stay time as much as possi-
ble(®), In our study, we aimed at identify-
ing the method that best answers three
main questions; (1) which method achieves
the best results regarding its success? (2)
which method inflects the least complica-
tions over the patient?; and (3) which
method is associated with the minimum
need for hospital stay and outpatient clinic
visits?

Patients and Methods

Study design

The study sample was drawn from patients
with MPE attending our emergency de-
partment and outpatient clinic between
March 2019 and April 2020. We used strati-
fied randomization as the patients were ar-
ranged according to their gender into two
groups, males and females. Each patient
was then given a randomly generated
number using “Microsoft Office Excel 2016
random number generator function”. The
numbers were then arranged as either
even or odd. Patients were then allocated
into two groups: group A (Talc Slurry
group), which included patients with even
numbers (males & females), and group B
(Talc Insufflation group), which included
patients with odd numbers (males & fe-
males). The results were analyzed for their
level of significance and were considered
statistically significant if the p value is <
0.05 and highly significant if the p value is <
0.01. Patients included in the study were
chosen based on the following inclusion
criteria; (1) they all had clinically confident
diagnosis of MPE requiring pleurodesis
which was defined as a recurrent sympto-
matic pleural effusion with histocytologi-
cally proven pleural malignancy or in the
context of histocytologically proven
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malignancy elsewhere without a clear al-
ternative cause for fluid accumulation. (2)
They were expected to have a survival time
of more than 3 months. Patients were ex-
cluded from the study if they had any of
the following exclusion criteria; (1) patients
younger than 18 years old, (2) female pa-
tients who are pregnant or lactating, (3)
patients with encysted or septated pleural
effusion, (4) patients presenting with res-
piratory failure, (5) patients complaining of
dyspnea in spite of complete evacuation of
the pleural effusion, (6) patients with
trapped lungs who have incomplete lung
expansion following complete evacuation
of the pleural effusion, (7) patients with ev-
ident chest infection with clinical and / or
laboratory signs suggestive of parapneu-
monic effusion (turbid pleural fluid with
fluid pH less than 7.2, LDH more than 1000
IU/L, glucose less than 40 mg/dl and differ-
ential TLC equal to or more than 10000/ml
effusion with more than 50% neutro-
phils)>™), and patients presenting with de-
compensated liver disease (Child-Pugh
class B & C)(3),

Surgical techniques

Patients' preparation for the procedure
started with thoracocentesis using chest
tube thoracostomy (size 24 - 32 Fr.). The
daily output of the chest drain was fol-
lowed up until it reached less than 200 cc
of clear effusion fluid per 24 hours. After
ensuring that the lung is fully inflated and
there is no air leak through the chest tube
the patient was considered ready for pleu-
rodesis. In group A (Talc Slurry or TS
group), premedication with Lidocaine 2% as
a local anesthetic agent was done to all
cases. It was injected into the pleural cavity
through the chest tube. The dose was cal-
culated according to the patient’s weight
as 3 - 5 mg [ Kg with a ceiling of 250 mg di-
luted in normal saline 0.9% for a total vol-
ume of 50 ml. Then, four to five grams of
graded sterile talc powder mixed with 50

ml of normal saline 0.9% forming talc slurry
was injected through the chest drain fol-
lowed by a flush of 50 ml of normal saline.
The tube is clamped and the sclerosing
agentis left in the pleural cavity for 6 hours
during which the patient is instructed to
move freely to ensure that the sclerosing
agent reaches all parts of the pleural cav-
ity. The chest drain is then declamped and
left in place until the daily drainage of pleu-
ral fluid is under 200 ml of clear effusion
fluid. Following drain removal, the patient
is discharged and is followed up on outpa-
tient basis. In group B (Thoracoscopic Talc
Insufflation or TTI group), patients had an
ipsilateral intercostal nerve block to mini-
mize the postoperative surgical wound
pain to the minimum. This was followed by
general anesthesia using double lumen en-
dotracheal tube in order to provide single
lung ventilation with controlled isolation of
the lung on the side of pleurodesis with
continuous oxygen saturation, pulse &
blood pressure monitoring during the pro-
cedure. The chest tube used for pleural
fluid evacuation was removed and single
port video assisted thoracoscopic surgery
(VATS) was used. The chest cavity was first
evaluated, and any residual effusion was
removed using suction. Biopsies were
taken from any suspicious masses, nodules
or lesions for histopathological examina-
tion. Four to five grams of graded sterile
talc powder were insufflated under vision
over the two layers of pleurae to ensure a
uniform distribution of talc over the whole
surface of the pleural membrane. A chest
drain (size ranging from 24 - 32 Fr.) was
then inserted into the pleural space
through the same port of VATS. Then the
thoracoscopic opening and the opening of
the old chest tube were closed in anatomi-
cal layers with the new chest tube fixed to
the skin with sutures. Chest tube daily out-
put was followed up until it reached less
than 200 ml of clear fluid. The drain was
then removed, and patients were
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discharged and followed up on outpatient
basis. Following pleurodesis, patients were
managed as follow; they were admitted to
the intermediate care unit either immedi-
ately before the process of talc slurry injec-
tion in the TS group or postoperatively in
the TTI group. They were assessed for the
occurrence of complications including re-
currence of effusion, fever, pain, tachycar-
dia, vomiting, cough, hypotension, hy-
poxia, respiratory distress, or failure. Fever
was controlled using cold compresses;
however, Acetaminophen (Paracetamol)
was kept as a second line antipyretic in
cases not improving on cold compresses.
Chest pain was assessed using the Numeric
Pain Rating Scale (NRS)(¥ with the sub-
jects addressing their pain levels as a num-
ber ranging from zero, which means no
pain at all, to 10 which means the worst
pain imaginable. Chest pain was managed
using narcotic analgesics (Tramadol) with
significant improvement of pain defined as
a decrease of at least 2 on the scale com-
pared to the initial assessment. The levels
of pain were recorded daily until all sub-
jects reported to be pain free. Other com-
plications were managed symptomatically.
Patients were closely monitored in the in-
termediate care unit for at least 24 hours
and were transferred to the inpatient ward
upon fulfilling the following discharge cri-
teria; (1) absence of any reported complica-
tions for 24 hours after the procedure, (2)
normalization of body temperature if fever
occurred, (3) normalization of heart rate if
tachycardia occurred, (4) chest pain level
of less than 4 as reported by the patient ac-
cording to the NRS, (5) absence of respira-
tory distress or hypoxia and (6) absence of
hepatic encephalopathy in patients with
liver disease.

Data collection and endpoints

The data collected consisted of (1) full his-
tory including data about gender, age,
presence of any chronic illnesses & type of

primary malignancy. (2) Clinical examina-
tion of the patient’s general condition and
chest condition. (3) Laboratory investiga-
tions including arterial blood gases (ABG),
serum albumin, total proteins, lactate de-
hydrogenase enzyme (LDH) levels and
chemical analysis of pleural fluid including
(pH, protein, LDH, total leucocyte count
(TLC) and glucose contents). (4) Cytologi-
cal analysis of pleural fluid for malignant
cells. (5) Radiological assessment of the
patient using plain chest X-ray (postro-an-
terior (PA) and lateral views) before and af-
ter thoracocentesis. The study endpointin-
cluded three possibilities:(1) successful
pleurodesis, (2) failure of pleurodesis and
(3) patient mortality during the follow up
period without a clear link to the proce-
dure of pleurodesis in which case the pa-
tient was excluded from the study and con-
sidered as a dropped out case. Successful
pleurodesis was considered if the patient
achieved either (a) complete response (no
recurrence) or (b) partial response (partial
re-accumulation of pleural fluid on the
same side of the procedure that does not
require any further pleural intervention)
throughout the post procedural three
months follow up period.

Follow-up and assessment of the outcomes
The total length of hospitalization for each
patient was defined as the total period in
days that begins with pleurodesis and ends
at the day of discharge. It was calculated as
the sum of the stay time in the intermedi-
ate care unit and the inpatient ward. Fol-
lowing hospital discharge, patients were
followed up weekly in the first month then
monthly for the following two months.
Erect chest X-ray PA & lateral views were
done on each outpatient visit after the pro-
cedure to detect any ipsilateral recurrence
of effusion. Failure of pleurodesis was de-
fined as: (a) recurrence of pleural effusion
(either free or encysted) on the same side
of the procedure in the following three
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months causing respiratory symptoms to
the patient or requiring another pleural in-
tervention. (b) Development of ipsilateral
empyema after pleurodesis, which was
considered as failure since these patients
required pleural fluid evacuation, which is
a type of pleural intervention. (c) Patient's
mortality as a complication of pleurodesis
either by the complications that may ac-
company the method used including, as an
example, the complications of anesthesia
in case of thoracoscopy under general an-
esthesia, or by complications related to
pleurodesis itself such as respiratory fail-
ure because of talc pneumonitis.

Ethical Considerations

A written informed patient consent was
obtained from all patients before enroll-
ment. The study was conducted in accord-
ance with the guidelines of the Helsinki
Declaration on human experimentation.
Patients retained the right to refuse enroll-
ment or withdraw from the study.

Statistical Analysis

Data were analyzed using IBM SPSS Statis-
tics (22) Program and presented using ta-
bles and graphs. Normally distributed con-
tinuous data were expressed as mean *
standard deviation. Significance tests used
included chi-square test & Fisher’s exact
test for qualitative data and t-test for quan-
titative data. The results were analyzed for
significance and were considered statisti-
cally significant if the p value is < 0.05 and
highly significant if the p value is < 0.01.

Results

A total of 128 cases diagnosed with malig-
nant pleural effusion were included in our
study; seven of which dropped out due to
patient mortality before the end of the
three months follow up post-procedural
period leaving a total of 121 cases (62 in the

TS group & 59 in the TTI group). The
dropped-out cases were excluded from
the study due to lack of a clear link suggest-
ing that this mortality is an eventual com-
plication of talc pleurodesis.

Preoperative data

Demographic characteristics (age, gender)
are detailed in Table 1. Males and females
allocation in each group was therefore
found to be statistically insignificant re-
garding the results of the study (p value =
0.72). Similarly, age differences between
the two study groups were found to repre-
sent no significant difference between
both study groups (p value = 0.74). Total of
12 different primary malignancies were in-
cluded in the study. The distribution of
these malignancies in both study groups
was found to represent no significant sta-
tistical difference regarding the results of
the study (p value = 0.67). and primary ma-
lignancies (lung, breast, lymphoma, meso-
thelioma, prostate, colon and renal) were
similar in both groups (Table 1).

Postoperative outcomes

The overall success rate in the study was
found to range from 88.7% in talc slurry
(TS) group to 94.9% in talc insufflation (TTI)
group with only 10 failed cases. Regarding
the first question that is, which method
proves to be the most successful? Analysis
of pleurodesis outcomes in each group of
the study revealed that although talc insuf-
flation had numerically less failure cases
compared to talc slurry (three cases versus
seven cases respectively); statistically,
there is no significant difference between
the two methods regarding all types of
pleurodesis outcomes (Table 2). Meaning
that, both have comparable rates of suc-
cess and failure with neither of them being
considered as more superior to the other
onein this regard. Moreover, regarding the
need for longer hospitalization, talc slurry
was found to be associated with an overall
longer hospital stay both in the
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intermediate care unit and in the inpatient
ward. Data analysis revealed that the inter-
mediate care stay in slurry patients in-
creased up to 1.6 times that in insufflation
patients reaching a mean of 2.31 days (SD +
1.25). Ward stay was also increased in talc

slurry by 1.2 times with the mean stay
reaching 5.77 days (SD # 2). The total
length of hospital stay was therefore in-
creased by 1.3 times rising from a mean of
6.54 days (SD *2.28) in the TTI group to 8.1
days (SD * 2.43) in the TS group.

Table 1. Preoperative data in both study groups

Variables Method of Pleurodesis
Talc Slurry | Talc Insufflation
(n=62) (n=59)
Age (Years) 47.4 £13.9 55.1+ 11.7
Gender
Male 38 (61.3%) 38 (64.4%)
Female 24 (38.7%) 21(35.6%)

Primary malignancy

Lung cancer

21(33.87%)

22 (37-29%)

Breast cancer

14 (22.58%)

13 (22.03%)

Lymphomas 9 (14.52%) 4 (6.78%)
Mesothelioma 3 (4.84%) 7 (11.86%)
Prostate cancer 2 (3.23%) 3 (5.08%)
Colon cancer 3(4.84%) 3 (5.08%)
Renal cell carcinoma 1(1.61%) 2(3.39%)
Hepatocellular carcinoma | 3 (4.84%) 2(3.39%)
Ovarian cancer 2 (3.23%) 3 (5.08%)
Thyroid cancer 1(1.61%) 1(1.69%)
Bladder cancer 1(1.61%) 0

Osteosarcoma 1(1.61%) 0

Postoperative Complications

Seven different complications were rec-
orded among patients during their hospital
stay (Table 4). These include low grade fe-
ver (TS 61.3%, TT1 20.3%), chest pain (TS 29%,
TTl 25.4%), dry cough (TS 16%, TTI 39%),
vomiting (TS 29%, TTI 13.6%), tachycardia
(TS 16.13%, TTI 18.64%), surgical wound in-
fection (TS 11.29%, TTI 10.17%), and respira-
tory failure complicating talc pneumonitis
(TS 3.23%, TTI 0%). Except for cough, other
pleurodesis  associated complications
tended to be either more common in slurry
patients (i.e.,, fever and vomiting) or
equally common in both methods. There-
fore, an overall number of complications
was created by adding up all pleurodesis
related complications into a single number

and comparing the means of these num-
bers between both study groups (Table 4).
The mean numbers were found to be 1.66
in TS group (SD +1.17) and 1.27 in TTI group
(SD +1.08), with the total sum of complica-
tions reaching 103 and 75 complications for
the TS and TTI groups, respectively. These
numbers, although numerically bigger in
slurry patients, were statistically-insignifi-
cant, meaning that both techniques are
similarly associated with the development
of the same numbers of complications.
Since the procedure of pleurodesis was
found to insignificantly affect the out-
comes, all pre procedural factors included
in the study were analyzed as predictors of
these outcomes.
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Table 2. Pleurodesis Outcomes in Each Group
Method of Pleurodesis
Overall | p Value
Talc Slurry | Talc Insufflation
Success (Complete Response) |  70.97% 83.06% 76.86% | 0.115
Success (Partial Response) 17.74% 11.86% 14.88% | 0.364
Failure (Recurrence) 4.83% 3.39% 4.13% | 0.689
Failure (Empyema) 3.23% 1.69% 2.48% | 0.588
Failure (Death) 3.23% 0% 1.65% 0.164
Overall Success 88.71% 94.92% 91.74% 0.215
Overall Failure 11.29% 5.08% 8.26% '

Four of these were found to enhance pleu-
rodesis success; namely, the presence of
lung cancer (OR 2.34, p value 0.02) or
breast cancer (OR 2.55, p value 0.03) as the
primary malignancy, the younger the pa-
tient's age at time of pleurodesis (OR
1.004, p value 0.89) and the higher the glu-
cose content of the pleural fluid (OR 1.01, p
value 0.09). It is to be noted that, age and
pleural fluid glucose level had small impact
that does not have true statistical signifi-
cance as independent predictors of suc-
cess. Pleurodesis failure, on the other

hand, was strongly correlated to the pres-
ence of any of three of the pre procedural
factors; namely, female gender (OR 8, p
value 0.011) hepatocellular carcinoma as
the primary malignancy (OR 71.43, p value
< 0.001) and the presence of low pH in
pleural fluid analysis (OR 320, p value
0.004). Patients with HCC draw special at-
tention during the study, though all of
them were classified as Child A according
to the Child-Pugh classification and
therefore were fit for surgical intervention.

Table 3. Length of Hospitalization in both study groups
Method of Pleurodesis
Talc Slurry Talc Insufflation p
Mean (+ SD) | Sum | Mean(+SD) | Sum
Intermediate Care Stay (Days) | 2.31(+1.25) | 143 | 1.54(*1.01) 91 | 0.001
Inpatient Ward Stay (Days) 5.77 (£ 2) 358 5(£1.97) 295 | 0.437
Total Hospital Stay (Days) 8.08 (+2.43) | 501 | 6.54(+2.28) | 386 | 0.005

All these patients showed higher tendency
towards the development of complica-
tions not only confined to the complica-
tions observed in other patients but also in-
cluding worsening of their Child—Pugh clas-
sification with the development of up to
grade 11l hepatic encephalopathy. Moreo-
ver, the mean of overall complications and
length of hospitalization including interme-
diate care; ward and total hospital stay all
increased by more than 1.5 folds in patients
with HCC compared to other types of

malignancies regardless of the method of
pleurodesis used. Additionally, two factors
were found to happen with increasing lev-
els in cases with pleurodesis failure. These
are the rates of pleurodesis complications
(OR 32, p value < 0.001) and the duration of
hospital stay, which had an OR of 3.09, 2.08
and 1.83 for intermediate care, ward and
total hospital stay lengths respectively
with all of them showing an increase in
their means reaching more than 1.5 times
that of successful cases.
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Table 4. Pleurodesis Complications in Each Group
Method of Pleurodesis

Talc Slurry | Talc Insufflation | p Value

No % No %
Low Grade Fever 38 61.3 12 20.3 | <0.001
Vomiting 18 29 8 13.6 0.038
Dry Cough 10 | 16.13 23 39 0.005
Chest Pain 18 29 15 25.4 0.091
Tachycardia 10 | 16.13 11 18.64 0.72
Surgical Wound Infection 7 11.29 6 10.17 0.842
Talc Pneumonitis & Respiratory Failure 2 3.23 0 0 0.164
Overall Number of Complications Mean | Sum | Mean Sum 0.217

1.66 | 103 1.27 75

Discussion

Definitive management of malignant pleu-
ral effusion remains a difficult decision
since its main objective is just palliation of
the patient’s symptoms to minimize
his/her suffering. Success and failure of
pleurodesis were defined according to two
main rules; the first is that the patient does
not require any further pleural interven-
tion on the same side after pleurodesis for

at least 3 months. The second is that pleu-
rodesis does not lead to patient mortality
either by the complications that may ac-
company the method used including, as an
example, the complications of anesthesia
in case of thoracoscopy under general an-
esthesia, or by complications related to
pleurodesis itself such as respiratory fail-
ure because of talc pneumonitis. The over-
all success rate in the study was 91.74% with
only 10 failed cases representing 8.26%.

Table 5. Predictors of Pleurodesis Success
Odds Ratio | p
Primary Malignancy | Lung Cancer 2.34 0.02
Breast Cancer 2.55 0.03
Age Younger than 59 years | 1.004 0.89
Pleural Fluid Analysis | Glucose > 55 mg/dI 1.01 0.09

This resembles the reported success rates
of talc pleurodesis in general regardless of
the method used as found throughout the
literature® and in the studies done by sev-
eral researchers including Mark E. Roberts
et al (9), Desai & Lee®), loannis Psallidas et
al" and Shaaban A. et al(®). Answering the
first question regarding which method
proves to be the most successful, the anal-
ysis of pleurodesis outcomes in each group

of the study revealed that although talc in-
sufflation had numerically less failure cases
compared to talc slurry (three cases versus
seven cases respectively); statistically,
there is no significant difference between
the two methods regarding all types of
pleurodesis outcomes. Meaning that, both
have comparable rates of success and fail-
ure with neither of them being considered
as more superior to the other one in this
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regard. This comes in line with the current
opinions regarding talc pleurodesis tech-
niques®; the 2010 British thoracic soci-
ety(® & 2018 American thoracic society®
guidelines of MPE management and the re-
cent reviews done to pleurodesis in litera-
ture(>6™. Moreover, regarding the ques-
tion of which method is associated with
longer hospitalization period, we found
that talc slurry is associated with signifi-
cantly increased need for hospitalization
both in the intermediate care unit and in
the inpatient ward. The total length of hos-
pital stay was therefore increased signifi-
cantly by 1.3 times rising from a mean of
6.54 days (SD * 2.28 days) in insufflation
patients to 8.1 days (SD # 2.43 days) in
slurry patients. This was reported by Desai
& Lee in their review(®), Farghaly et al in
their study(® and by the 2018 American
thoracic society guidelines?). They agreed
on that the median hospitalization period
for talc pleurodesis ranges from 4 - 7 days
and that insufflation patients have shorter
overall periods of hospital stay than slurry
patients. This is considered as a significant
advantage for insufflation over slurry tech-
nique. With both methods having compa-
rable success rates and the insufflation
method being more superior regarding the
overall shorter hospitalization period; we
have the last question to answer that is
which method is associated with fewer
complications than the other. Most studies
usually discuss the overall complications
associated with talc pleurodesis in general
regardless of the method used without
highlighting any differences in complica-
tions associated with each method. How-
ever, in our study we found that some com-
plications may accompany each method
significantly more often. The first and most
reported complication is low grade fever
with the patient’s temperature ranging be-
tween 37.40 C and 38.50 C. It represented
a difficulty in its management since most
drugs that suppress fever are mainly anti-

inflammatory which may impair the pleu-
rodesis itself rendering it less effective.
However, in all reported cases cold com-
presses were enough to control the fever
till it subsides spontaneously usually within
1 — 3 days from the procedure. It is worth
mentioning that although Acetaminophen
(Paracetamol) was always kept as a second
line antipyretic; it was not required for use
by any patient during their hospital stay.
Fever is reported in the literature to occur
in up to 68% of patients after pleurodesis
regardless of the method used®7'©). This
was clearly observed in the slurry group
with 61.3% of its cases suffering from fever.
However, the Insufflation group had as lit-
tle as 20.3% of its cases experiencing fever
after the procedure. The difference be-
tween the two study groups might be
caused by a more systemic inflammatory
response that occurs in case of talc slurry.
It is noted that the technique used for talc
slurry pleurodesis involves occlusion of the
chest drain after talc injection with in-
structing the patient to move freely to help
distributing the slurry over the whole sur-
face of the pleural membrane. Whereas in
the insufflation technique; talc is distrib-
uted under vision using the thoracoscopic
insufflator; thus, ensuring a more uniform
distribution of talc without the need for
chest tube occlusion. Like fever, post pleu-
rodesis vomiting was also more common
among slurry patients in comparison to in-
sufflation patients (29% and 13.6% respec-
tively) and more common among females
than males. Though vomiting is not usually
reported as a complication of pleurodesis,
in our study it occurred in up to 21.5% of the
study group and responded well to symp-
tomatic treatments. Another complication
that was frequently met in our study is
chest pain. Although the 2010 British tho-
racic society guidelines®, reported that up
to 7% of patients may complain of signifi-
cant chest pain during intrapleural admin-
istration  of  talc  slurry  despite
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premedication with Lidocaine as a local an-
esthetic drug; this was not the case in our
study where no subject included reported
having such type of pain. However, pain
was usually reported few hours after pleu-
rodesis, which was assessed using the Nu-
meric Pain Rating Scale (NRS)('4). Patients
who experienced pain reported having a
mixture of two types of pain; a deep burn-
ing sensation that involves the chest side
on which the procedure took place in addi-
tion to a dull aching type of pain that was
more intense at the site of chest tube inser-
tion, the ipsilateral shoulder and ipsilateral
side of the back. Patients in the insufflation
group also reported having a dull aching
pain at the site of the surgical wound. Pain
levels ranged from zero to seven on initial
assessment with the mean score ranging
from 1.1to 1.5 on the scale. Desai & Lee(® in
their review reported that in about 5 — 10%
of patients chest pain can complicate pleu-
rodesis regardless of the method used for
talc administration. This rate was reported
by Gydrik et al.(7) to reach up to 29% in pa-
tients undergoing thoracoscopic talc insuf-
flation. Our study results partially agreed
with both reviews as we found that the
overall rate of chest pain occurrence
reached an average of 27.3% in the whole
sample and that there is indeed no signifi-
cant statistical difference between the oc-
currence of pain in both study groups. Yet,
we also found that pain was numerically
more manifested in the slurry group (29%)
compared to the insufflation group (25.4%)
despite that patients in the latter group
had larger surgical wound and were sub-
jected to chest tube repositioning in-
traoperatively. This might be explained by
the introduction of nerve block anesthesia
in addition to general anesthesia during
thoracoscopy, whichis believed by us to be
greatly responsible for reducing the rates
of pain experienced by the patients in the
insufflation group. The only complication
that was significantly more associated with

talc insufflation is post pleurodesis cough
despite not being described as a common
complication in the literature. Cough was
mainly dry irritant in nature usually occur-
ring few hours after the procedure and
lasting for one to two days. It was more
common in cases of talc insufflation thanin
talc slurry (39% versus 16% respectively) and
more specifically in male patients of the in-
sufflation group compared to female ones
(52.6% versus 14.3% respectively). The oc-
currence of cough might be traced to two
factors; the first and most notable is the
use of double lumen endotracheal tubes,
which were used in all cases of talc insuffla-
tion to achieve selective lung ventilation
during thoracoscopy. These tubes, as de-
scribed by Chen et al.0®), are associated
with up to 36% chances of inducing postop-
erative cough mainly due to their larger di-
ameter, which can produce air way muco-
sal irritation, damage and inflammation re-
leasing multiple cytokines eventually caus-
ing cough. Respiratory complications, on
the other hand, including dyspnea, hy-
poxia, talc pneumonitis and respiratory
failure are reported in the literature to be
more often associated with the use of talc
insufflation(). According to Desai & Lee(®),
respiratory failure might occur in up to 8%
of insufflation patients compared to only
4% in slurry patients. This rate was reported
by Shinno et al.(9 to increase reaching up
to 15% if talc pleurodesis is used in elderly
patients who have an underlying intersti-
tial abnormality of the lungs. Answering
the first question of the study regarding
the success and failure of talc pleurodesis
generated a fourth secondary question
that is; Can some of the factors included in
the study be used as predictors of talc pleu-
rodesis outcomes. Since the procedure of
pleurodesis was found to insignificantly af-
fect the outcomes, the answer to such a
question may give a guide regarding the
prediction of pleurodesis success (or fail-
ure) before the procedure takes place. All
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the pre procedural factors included in the
study were therefore categorized into two
main sections, predictors of success and
predictors of failure. Factors that were
taken into consideration included gender,
age, the presence of other chronic ill-
nesses, the type of primary malignancy and
the results of pleural fluid analysis. Four of
these were found to positively affect the
outcomes of pleurodesis, namely, the pres-
ence of lung cancer or breast cancer as the
primary malignancy, the younger the pa-
tient's age at time of pleurodesis and the
higher the glucose content of the pleural
fluid before pleurodesis. In their review of
talc pleurodesis, Bielsa et al ¢° reported
that some malignancies can have an effect
over the final outcomes of pleurodesis.
They stated that breast cancer is usually as-
sociated with more success, whereas lung
cancers are particularly prone to more fail-
ure compared to other types of malignan-
cies. Our study partially agrees with these
results, since we found that patients with
breast cancer are indeed having more
chances of success with an odds ratio (OR)
of 2.55 (p value = 0.03) compared to other
types of malignancies. However, contrary
to what was reported, patients with lung
cancer in our study also had higher odds
(OR = 2.34) of having a successful pleu-
rodesis when compared to other patients
(p value = 0.02). Pleurodesis failure, on the
other hand, was strongly correlated to the
presence of any of three of the pre-proce-
dural factors namely; female gender (OR =
8, p value = 0.011), hepatocellular carci-
noma as the primary malignancy (OR =
71.43, p value < 0.001) and the presence of
low pH (lower than 7.4) in pleural fluid
analysis (OR 320, p value = 0.004). These
factors were found to have a strong nega-
tive impact on the success of the proce-
dure regardless of the method of pleu-
rodesis used. Santos et al and Rafei et al in
their studies®*» concluded that both age
and gender have no significant effects over

pleurodesis outcomes. This might be par-
tially true regarding age as an independent
factor. However, in our study, we found
that pleurodesis is particularly more prone
to fail in female patients with an overall
failure rate reaching 17.78% compared to
only 2.63% in male ones. Lastly, both posi-
tive and negative association between dif-
ferent factors and success of pleurodesis
are important to reveal. The positive asso-
ciations can lead to installation of better
techniques as well as customized guide-
lines for the indications of its performance.
On the other hand, negative results can
shift our attention in the choice of a
method over another to more effective cri-
teria.

Study limitations and prospects

The predictors of pleurodesis success in
cases with malignant pleural effusion con-
stitute a controversial field of study that
seems not to be consistent throughout the
literature and is mostly institution specific.
It is worth an in-depth analysis to deter-
mine the factors that lead to a successful
pleurodesis to increase the complete suc-
cess rates. A better understanding is war-
ranted knowing that the success rates of
pleurodesis in this study as well as in other
studies look dismal. Analyses performed
over larger periods of time and on a bigger
scale are needed to enhance the statistical
power and generate consistent results
that can be used as a database to amelio-
rate performance of this procedure.

Conclusion

In the light of this study, we can conclude
that in patients with recurrent MPE who
have expandable lung after thoracocen-
tesis, talc is an effective sclerosant with a
success rate ranging from 88.7% to 94.9% in
achieving chemical pleurodesis. Such suc-
cess is not dependable on the method talc
delivery, wither it was in the form of slurry
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through a chest drain or by thoracoscopic
insufflation, since both methods have com-
parable rates of success and failure with
neither of them being more superior to the
other one in this regard. Nevertheless, tho-
racoscopic talc insufflation was found to
have the advantage of significantly reduc-
ing the need for hospital stay both in the
intermediate care unit and the inpatient
ward; together with being associated with
either fewer or similar complications to
talc slurry. However, in cases with MPE
who have expandable lung with no evi-
dence of lung trapping undergoing talc
pleurodesis, the method of delivery should
be tailored according to the patient overall
condition. The decision to use one method
over the other should depend on several
factors including local expertise (i.e., avail-
ability of thoracoscopy), whether addi-
tional tissue is needed for molecular-
marker analysis (would favour thoraco-
scopy), as well as patient-related factors
(operable or not).
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