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ABSTRACT

Objective: Persistent air leaks remain one of the most complications that delay chest tube removal and prolonged
hospitalization. In literature, there are limited but favorable results about autologous blood patch pleurodesis (ABPP)
for prolonged air leaks (PAL). We aimed to describe our experiences with ABPP for PAL regarding its effectiveness and
reliability in children.

Material and Methods: A retrospective single-center study was performed on patients under 18 years of age with
PAL. PAL was defined as the presence of alveolar-pleural fistulas lasting longer than 5 days. The etiological causes
including previous thoracic surgery, thoracic trauma, and spontaneous pneumothorax of PAL were included. The study
took into account patients from January 1, 2016, to December 1, 2021. Autologous blood patch pleurodesis (ABPP)
was performed through a pre-existing chest tube. 1-2 cc/kg of fresh whole blood that was taken from a peripheral
vein and instilled through the existing chest tube on day 1. The procedure was repeated on days 2 and 4 if the air leak
persisted with a maximum limit of three. During the follow-up period, complications of the procedure were evaluated.
Complete success was considered as resolving air leaks.

Results: Of 11 children, males were more common (n=7, 63.9%). The mean age of children who underwent ABPP
for PAL was 13.4+2.1 years (IQR 10-17). The mean number of repeating procedures was 1.8 ranging from 1 to 3
applications. In our study group, thoracic procedures secondary to spontaneous pneumothorax were the most common
etiologic cause. Most of the patients had PAL during forced expiration only (n=6, 54.5%), and the mean number of
ABPP applications was found 1.7 in this group. But the patients having continuous PAL required 3.1 applications
for improvement (mean value). Complete recovery was possible in six cases after the first application (54.5%). PAL
improved in all cases after repeating ABPP procedures (100% healing). We had seen no complications in terms of
respiratory distress due to the application of ABPP or infection.

Conclusion: We report about our experiences of autologous blood patch pleurodesis (ABPP) in children as an alternative
treatment option for PAL. ABPP is an easily applicable therapy with high effectiveness and being away from complications
and, the use of ABPP for PAL was successful in all patients of our series.
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Amagc: Israrci hava kagaklar, gégus tipU ¢ekilmesini geciktiren ve uzun sUreli hastanede yatisa neden olan sik komplikasyonlardan biridir.
LiteratUrde uzun sureli hava kagaklarn (UHK) icin otolog kan yamasi plérodezisi (OKYP) yapiimasi hakkinda sinirl ancak olumlu deneyimler
mevcuttur. Gocuklarda etkinligi ve gulvenilirigi konusunda OKYP’nin UHK igin uygulanmasi konusunda deneyimlerimizi paylasmayi
amagcladik.

Gerec ve Yontemler: UHK'li 18 yas alti hastalarda geriye donuk tek merkezli bir galisma yapiimistir. UHK, 5 ginden uzun stren alveolar-
plevral fistlllerin varligr olarak tanimlandi. Gegirilmis goégus cerrahisi, g6gus travmasi ve UHK ‘nin spontan pnémotoraksi gibi etiyolojik
nedenleri dahil edildi. Calismaya 1 Ocak 2016’dan 1 Aralik 2021’e kadar olan hastalar dahil edildi. Otolog kan yamasi pléredezi (OKYP)
odnceden var olan bir gégus tlpU araciigiyla gerceklestirildi. 1. glinde periferik venden alinan 1-2 cc/kg taze tam kan mevcut gégus
tUpunden verildi. Hava kagaginin devam etme durumunda igslem 2. ve 4. gunlerde tekrarlandi. Kagak devam etse de maksimum Ug
uygulama hedeflendi. Takip stresi boyunca islem iligkili komplikasyonlar degerlendirildi. Tam basar, hava kagaklarinin giderimesi olarak
kabul edildi.

Bulgular: Erkek gocuklarin daha sik oldugu toplam 11 hasta degerlendirildi (n=7, %63.9). UHK icin OKYP uygulanan ¢ocuklarin yas
ortalamasi 13.4+2.1 yildi (IQR 10-17). Ortalama tekrarlanan prosedur sayisl, 1 ila 3 uygulama arasinda degismekle beraber 1.8 saptandi.
Calisma grubumuzda en sik etiyolojik nedeni spontan pnémotoraksa ikincil yapilan torasik girisimlerdi. Alti olguda ilk uygulamadan sonra
(%54.5) tam iyilesme mimkuUn oldu ve tim olgularda OKYP prosedurleri tekrarlandiktan sonra UHK dizeldi (%100 iyilesme). OKYP’e bagli
herhangi bir komplikasyon saptanmadi.

Sonug: Cocuklarda PAL icin alternatif tedavi secenegi olan otolog kan yamasi plérodezis (ABPP) ile ilgili deneyimlerimizi paylasmak
istiyoruz. ABPP, etkinligi yiksek, komplikasyonlardan uzak, kolay uygulanabilir bir tedavi olup, serimizin tim hastalarinda PAL icin ABPP

kullanimi basarili olmustur.
Anahtar Sozciikler: Hava kagagi, Otolog kan yamasi, Cocuk

INTRODUCTION

An alveolar-pleural fistula can be defined as pathological
communication between the alveoli and the pleural space.
Although pneumothorax is a common clinical presentation, it
may cause air bubbling in a patient who had already had a
chest tube. If the air leak persists, it may interfere with the lung
expansion and can lead to serious respiratory distress (1). The
most common etiologic causes of air leaks are spontaneous
pneumothorax, chest trauma, and lung infection (2). Air leaks
persisting beyond 5 days are termed prolonged air leaks
(PAL) and associated with high morbidity and prolonged
hospitalization (3,4). Until today, surgical treatment has been
accepted as the gold standard. Besides, PAL is one of the most
common complications after thoracic surgery (5). Thus, a new
surgical procedure may be problematic after recent thoracic
surgery or where surgery is contraindicated. For this reason,
an appropriate approach should be planned according to the
underlying pathology.

To date, chemical pleurodesis (CP) using sclerosant agents was
the preferred treatment option. Although the success rates were
reported between 60 and 90 percent, malignant pleural effusion
is the most commonly accepted indication for CP. Because
there are rare but serious complications related to the instilled
sclerosant agents, especially talc and doxycycline. Thus, CP is
sometimes used for nonmalignant pleural effusions. Nowadays,
autologous blood patch pleurodesis (ABPP) is defined as an
alternative treatment option for PAL. The technique is well-
tolerated and easily applicable as well as having a high success
rate. In addition, the relatively low recurrence rates (0.4-
2.3%) in ABPP should be taken into account, as compared
to the recurrence rates of tetracycline or talc pleurodesis (6-
8). But there is no consensus for the main principles of ABPP

in the pediatric age group. This study aimed to evaluate our
preliminary results of ABPP for PAL in children.

MATERIAL and METHODS

This is a retrospective single-center study that was performed
in patients under 18 years of age with prolonged air leakage.
PAL was defined as the presence of alveolar-pleural fistulas
lasting longer than 5 days. The etiological causes of PAL
were recorded including previous thoracic surgery due to
spontaneous pneumothorax and lung biopsy, thoracic trauma,
etc. The study took into account patients from January 1, 2016,
to December 1, 2021. Thirteen patients were evaluated for PAL,
and 11 patients who met the criteria were included in the study.
Autologous blood patch pleurodesis (ABPP) was performed
through a pre-existing chest tube. 1-2 cc/kg of fresh whole
blood that was taken from a peripheral vein was immediately
instilled through the chest drain to avoid clotting in the syringe.
The tube was clamped for three hours by making sure that all
amount of blood drained to the chest cavity. No anticoagulant
agent was added. If the fistula persisted, the procedure was
repeated in 24 hours (2™ instillation) and 48 hours (3 instillation)
after the previous application if necessary. A maximum limit of
three applications was planned. All patients were monitored with
pulse/oximetry for a possible respiratory compromise. Following
three hours, the chest drain was placed to water seal. But in
the presence of respiratory distress, placing the chest tube to
negative pleural pressure suction was planned. The follow-up
was done with chest X-rays and clinical signs. The decision
not to continue ABPP was a collapsed lung accompanying a
persistent air leak. Air leak classification was used to identify
the degree of air leakage. The number of ABPP applications
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was recorded. Complete success was considered as resolving
air leaks. After PAL was resolved, the chest tube was removed
over days. During the follow-up period, complications of the
procedure were evaluated.

The study was approved by Ankara City Hospital, No. 2 Clinical
Research Ethics Committee (05.05.2021/E2-21-431).

RESULTS

Of 11 children, males were more common (n=7, 63.9%). The mean
age of children who underwent ABPP for PAL was 13.4+2.1 years
(IQR 10-17). The mean number of repeating procedures was
1.8 ranging from 1 to 3 applications. The demographics and
etiologic causes are given in table . In our study group, thoracic
procedures secondary to spontaneous pneumothorax was the
most common etiologic cause. The mean time of PAL before

Table I: The demographics and etiologic causes of patients
with PAL.

Persistent air leak

Demographic and etiologic features (PAL) n (%)

Age/Years (mean.+.SD.) 1 é’ gif?;
Gender
Girls 4 (36.1)
Boys 7 (63.9)
The etiology of PAL
After thoracic procedures
Video-assisted thoracoscopic surgery 5 (63.6)
due to spontaneous pneumothorax
Thoracoscopic lung biopsy 2 (63.6)
Thoracic trauma with chest tubes
Penetrating thoracic trauma 2 (36.4)
Blunt thoracic trauma 2(36.4
Table lI: The data of ABPP for PAL.
The data of ABPP n (%)
The rate of recovery
After 15t ABPP 6 (54.5)
After 24 ABPP 3(27.2)
After 3@ ABPP 2(18.3)
After all ABPP 11 (100)
Total (mean value, range) 1.9 (1-3)

Table Ill: The mean number of ABPP according to air leak
classification.

The mean
Cerfolio Classification of PAL n (%) number of
ABPP

Grade 1. During forced expiration only 6 (100) 1.7
Grade 2. Expiratory only 3 (100) 2.1
Grade 3. Inspiratory only 0 0
Gradg 4. Continuous bubbling present in 2 (100) 31
the air leak
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the first application of ABPP was 8.2 days (IQR 5-10). Complete
recovery was possible in six cases after the first application
(54.5%) and in three cases after two applications (27.2%), in
two cases after three applications (18.3%). PAL improved in
all cases after repeating ABPP procedures (100% healing).
The mean number of ABPP according to air leak classification
is given in table Il. We had seen no complications in terms of
respiratory distress due to the application of ABPP or infection.

DISCUSSION

Prolonged air leaks remain a common complication, whether
it is due to primary or secondary causes. Although surgical
correction has been accepted as gold standard therapy, every
surgical intervention carries its risks (9,10). Herein, we report
about our experiences of autologous blood patch pleurodesis
(ABPP) in children as an alternative treatment option for PAL.
ABPP is an easily applicable therapy with high effectiveness
and being away from complications and, the use of ABPP for
PAL was successful in all patients of our series.

The exact mechanism of the “blood patch” is still unknown,
but it is thought that the instilled blood seals the region of air
leak by clotting. Another possible mechanism is thought to be
related to pleurodesis. In true pleurodesis, the healing process
occurs with the development of pleural adhesions, which is
a time-consuming condition. But the recovery time in ABPP
is much shorter. In this situation, fibrin development is more
likely to close air leaks than pleurodesis (2,11). In our series,
the recovery rate of 54.5% after the 1t application of ABPP
is an example of rapid healing with no further requirement.
Also, the mean success of blood pleurodesis after the initial
application was reported 76.6% in PAL in a review of large
clinical series (2,12). Therefore, ABPP should be considered as
a method that can provide improvement both in a fast time and
maybe with a single attempt. Nevertheless, it is noteworthy that
pediatric studies achieved excellent recovery rates with multiple
instillations (13,14).

The overall success was found 92% to 100% in adults with
PAL (13,15,16). Despite its use in adults, there is still limited
experience in childhood. While previous pediatric reports have
provided lower resolution rates after ABPP, recent experience
in the pediatric population indicates higher success rates. This
indicates that ABPP can be used successfully in the child age
group, and we were able to achieve improvement in all patients
with multiple administrations (9,13).

Autologous blood for pleurodesis was first described in the late
1980s for primary and secondary pneumothorax (17). ABPP
is found superior to conservative treatment for pneumothorax-
related PAL (16,18). Also, successful results of ABPP have
been reported in resolving persistent air leaks following
thoracal surgeries (5,12). Despite the more widespread use
of ABPP, the technique and basic principles in children have



not been fully defined. The ABPP is a simple technique without
the requirement of advanced equipment. In adults, the main
principles of ABPP include instillation of 50-150 cc venous
blood sample into the thoracic cavity, monitoring the chest tube
for 3-4 hours without free drainage, repeating the procedure
after 24 hours if necessary, with a maximum limit of three
applications (2,5). Infusion of 10 ml saline after administration
of venous was recommended to prevent clotting (2,12,16). The
appropriate amount of blood for ABPP is 1-2 mi/kg in children
(9,13,14). In a recent review, it was recommended that ABPP
can be safely repeated every 24 hours if the previous application
did not work. Although we did not have a patient who required
more than three interventions, the a maximum limit of three
ABPP procedures is recommended (16).

Among the important complications related to ABPP, infections
and fever should be considered. No serious complications
were noted in our study. Presence of fever should be taken
into account in patients undergoing ABPP. Because fever can
be a preliminary sign of infection, as well as an inflammatory
response in the pleura caused by blood given to the thorax
(5, 16). While the incidence of serious complications related
to ABPP has been reported very rare, we did not see any
complications in our series either (13,16,18). This condition can
be related to our limited number of patients.

The principal limitation of this study is that the study had a
retrospective design. The study included very limited sample
size due to the rarity of the condition.

CONCLUSION

We recommend using ABPP for PAL, and we believe that ABPP
is an easily applicable therapy with high effectiveness and being
away from complications. ABPP was successful in all patients
of our series, with no experiences of complications.
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