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Abstract

We used autologous platelet-rich plasma (PRP) as an adhesive in the lungs of a young patient with spontaneous
pneumothorax. Because PRP is prepared from the patient’s own blood, the patient is not at risk for new infections
or rejection. Under general anesthesia, approximately 100 mL of peripheral blood was collected and centrifuged
repeatedly to create PRP, and autologous thrombin was created in a separate container. Regenerative oxidized
cellulose membrane (ROCM) is applied to the entire upper lobe, including the staple line. The sheet is fixed with
PRP and autologous thrombin is sprayed onto the sheet. As an alternative to fibrin glue, it may be of particular

benefit to younger patients.

Introduction

In young patients, pleural coverage with a polyglycolic acid
sheet (PGA) and fibrin glue would be more effective than no
coverage in preventing postoperative recurrence of spontaneous
pneumothorax. The meta-analysis based on a European
guideline published in 2015 showed that PGA coverage could
help prevent pneumothorax recurrence (Kadomatsu et al.,
2021). In clinical practice, especially in Asian countries, the
visceral pleura around the staple line is reinforced. Kurihara et
al. reported that applying ROCM with fibrin glue to the staple
line reduced the postoperative recurrence rate and that visceral
pleural coverage with ROCM and fibrin glue induced pleural
thickening in animal experiments (Kurihara et al., 2016). In
basic experiments, Sakai et al. reported that fibrin glue, as
well as the application of PGA and ROCM, is necessary for
visceral pleural repair (Sakai et al., 2018). However, the safety
of fibrin glue, which is a bovine- or human-derived blood
product, is unclear with regard to unknown viral infections and
immunologic reactions. Blood products, such as fibrin glue
may increase the risk transmission of human parvovirus B19,
unknown viral infections, and allergic reactions (Kawamura
et al., 2002). In particular, the incidence of spontaneous
pneumothorax peaks in the teens and twenties, and people of
those ages tend to refuse treatment with blood transfusions.

Autologous platelet-rich plasma (PRP) has various tissue
repair—promoting properties, including many growth factors,
and is used mainly in the fields of cosmetic surgery and
dentistry. We used PRP as an adhesive in the lungs of a young
patient with spontaneous pneumothorax who requested its use
after sufficient explanation.

Method

While the patient was under general anesthesia, approximately
100 mL of peripheral blood was collected and stored in an
autologous blood component collection bag. From a side
tube, 10 mL of blood was collected separately for autologous
thrombin preparation. The autologous blood was centrifuged
at low speed (1000 rpm) for 10 min; then the plasma was
transferred to a small bag. The plasma was centrifuged at 3000
rpm for 5 min to adjust the content volume to approximately 4
mL; then the platelets were resuspended. The bag of platelets
was shaken for 5—10 min to obtain PRP, and the platelets were
counted. Using a syringe, we collected calcium chloride and
serum in a ratio of 1:3 to make autologous thrombin (Figure
1B, C). The PRP was collected from the PRP bag (Figure 1A),
and the PRP and the serum and calcium chloride were aspirated
into separate containers (Figure 1D).
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Figure 1: The operator collects into the syringe by clean operation
Aspirate PRP (A) and serum(B,C) + calcium chloride separately (D)
The PRP was collected from the PRP bag, and the PRP and the serum and calcium chloride were aspirated into separate containers.

Since 2015, 32 patients who have undergone surgery for spontaneous pneumothorax have consented to receive PRP. The blebs
are resected thoracoscopically with a stapling device. The entire upper lobe, including the staple line, is affixed with Regenerative
oxidized cellulose membrane (ROCM), a plant-absorbable hemostatic agent made by oxidization of cellulose fibers obtained
from wood pulp (Figure 2A) that we have used as a material to cover the pleura because it is inexpensive and does not cause
adhesion easily (Uramoto & Tanaka, 2014). Then the sheet was fixed with PRP, and autologous thrombin was sprayed onto the
sheet (Figure 2B).

All experiments were performed in accordance with relevant guidelines and regulations. Informed consent was obtained from all
patients. This procedure has been approved by the hospital’s ethics committee (#253).
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(A)
Figure 2: (A) Entire lung (upper lobe) covered with ROCM.
(B) Apply PRP and then thrombin.

Results

Among our 32 patients, the mean platelet count was 22.5 x
10%/uL; with PRP, it was 170.5 x 10%/uL, more than 7.5 times
higher. Patients’ mean age was 21 years (range: 15-31 years),
and the mean operative time was 79.0 min (range: 60—154
min). Two patients experienced recurrences of spontaneous
pneumothorax, none of which could be attributed to PRP. Of
the two cases, one was a recurrent surgery 9 months later due
to a newborn bra, and the other was a recurrence one week
later, which we believe was caused by an oversight due to an
unknown leak site in the first surgery.

Discussion

In PRP, the concentration of platelets is three to five times
higher than normal. Recent basic research on the mechanism
of wound healing has revealed that growth factors released
from platelets play an important role in the initial wound
healing process (Garg, 1999). In 1998, Marx et al. reported that
mixing PRP into bone grafts promoted bone formation; this led
to study of its direct application to tissue (Marx et al., 1998).
After that, PRP attracted attention in the fields of regenerative
medicine and wound healing, and it is now used not only for
bones but also for soft tissues.

Growth factors in platelets are not released until the platelets
are activated (coagulation reaction begins). The most common
method of activating platelets is the addition of thrombin and
calcium chloride. As mentioned, PRP not only can activate
tissues through the physiological activities of various cytokines
contained in platelets but also can have hemostatic, tissue
adhesion, and wound-covering effects through its action as a
fibrin/platelet glue.

(B)

In a report of PRP application to the lungs, pleural proliferation
around PRP was confirmed (Kimura et al., 2008) (Kimura
et al.,, 2017). They have used PRP from autologous blood,
considering the cost to be more efficient, safe and economical
than commercial fibrin glue. Their conclusion is that PGA
sheet and PRP may effectively covering new bullous formation
closing the staple lines.

Among the histopathological features, mesothelial cells and
giant cells are thought to support the robust visceral pleura.
Furthermore, by supplying sufficient nutrients from blood
components to cells repaired by various growth factors,
it is thought to be effective in preventing recurrence of
pneumothorax and treating refractory pulmonary leakage.
Ozawa et al. suggested that it is necessary to reinforce fixation
of visceral pleura and ORC mesh with fibrin glue or autologous
blood, because ORC mesh is broken down in the thoracic
cavity (Ozawa et al., 2018).

Autogenous PRPhas less risk of infections and allergic reactions
and has abundant growth factors for tissue regeneration, which
make it particularly effective for the prevention of recurrence
of spontaneous pneumothorax. We suggest that PRP and
ROCM are useful for postoperative prevention of recurrence
of spontaneous pneumothorax.

Summary

Because autologous PRP is prepared from the patient’s own
blood, the patient is not at risk for new infections or rejection,
and PRP can be used safely and inexpensively. As an alternative
to fibrin glue, which is currently in wide use, it may be of
particular benefit to younger patients.
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