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Intraoperative cryoanalgesia in pleural drainage procedures during 
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AbstrAct

Introduct ion:  The gold standard for the surgical treatment of pleural effu-
sion is pleural drainage using video-assisted thoracoscopy (VATS). Intraoperati-
ve intercostal nerve cryoanalgesia may be a solution to reduce both the supply of 
analgesics, including opioids, and hospitalisation time.

Aim:  The aim of the study was to describe the use of cryoanalgesia for better 
pain control during pleural drainage in the course of pneumonia complicated by 
pleural effusion.

Case  s tudy:  A 6-year-old male patient was admitted to the Department of Pae-
diatric Surgery for treatment of pleural empyema in the course of pneumonia. After 
no regression of the pleural lesions, the patient was qualified for surgical treatment. 
Pleural drainage uduring  VATS and intraoperative intercostal nerve cryoanalgesia 
was performed. The mean numerous rating scale of pain (NRS) score during the 
first 5 days after drain insertion was 4, 4, 3, 3, 2 points. The only pharmacological 
drug used in postoperative pain treatment was paracetamol and, on day 1, Nalbu-
phine. The patient was discharged from hospital after 1 week. No complications 
after the procedure were noted.

Resu l t s  and  d i scuss ion:  The standard treatment for pneumonia compli-
cated by effusion is a prolonged course of intravenous antibiotic therapy as a 
first-line treatment, but most patients can be treated with pleural drainage using 
VATS to remove the fibrin surrounding the lung. Intraoperative intercostal ne-
rve cryoanalgesia can support analgesic treatment during pleural drainage and 
also reduces the number of adverse reactions occurring when opioids are used.

Conc lus ions :  Intraoperative intercostal nerve cryoanalgesia is a safe method for 
patients requiring pleural drainage during the VATS procedure. Performing VATS-
-guided pleural drainage is a safe and effective method for treating pleural empyema.
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1. INTRODUCTION

The use of low temperatures to reduce pain has been known 
and developed for centuries. The breakthrough was a meth-
od described in 1963 by Cooper, who used a cryoprobe with 
liquid nitrogen at –196°C, targeting the peripheral nerves. 
Cryoanalgesia is currently widely used in many areas of 
medicine, including cardiothoracic surgery and orthopae-
dics.1 The clinical case described refers to the application 
of intraoperative cryoanalgesia in the pleural drainage pro-
cedure during video-assisted thoracoscopic surgery (VATS) 
in the treatment of pneumonia complicated by pleural effu-
sion. Pleural effusion is the liquid content found in the pleu-
ral space, usually associated with a severe course of pneumo-
nia.15 The disease is diagnosed in 20 to 40 cases per 1000 
children per year, mainly due to pneumococcal infection.2 

More than 50% of children hospitalised for pneumonia are 
complicated by pleural effusion.5 Numerous treatment op-
tions are available, including antibiotic therapy, fibrinolytic 
drugs, and surgical treatment, where the gold standard is 
pleural drainage, and VATS is also used. Complications fol-
lowing the VATS procedure are rare and occur in 3%–4% 
of cases, with the most common being bleeding, infections 
and postoperative pain.14 Pain management after VATS usu-
ally includes systematically administered analgesics, such as 
acetaminophen and non-steroidal anti-inflammatory drugs 
(NSAIDs), as well as opioids, with thoracic epidural anal-
gesia being less common.16 The use of opioids is linked to 
possible complications, including nausea, vomiting, pro-
longed hospitalisation, opioid dependence andrespiratory 
depression.16 Intraoperative intercostal nerve cryoanalge-
sia, performed during pleural drainage and VATS, may be 
a solution to reduce both the supply of opioids and hospi-
talisation time. The cryoanalgesia mechanism is based on a 
model in which administering a low temperature through 
a cryoprobe acts as a trigger to set off pathophysiological 
events. It blocks the transmission of pain through the pe-
ripheral nerves in a reversible manner and after a period of 
time determined by the parameters set in the cryoprobe.3

2. AIM

The aim of the study was to describe the therapeutic options 
for pneumonia complicated by pleural effusion and the pos-
sible uses of cryoanalgesia to reduce opioid use during pleu-
ral drainage.

3. CASE STUDY 

TA, a 6-year-old male patient, was admitted to the Depart-
ment of Paediatric Surgery for treatment of pleural empy-
ema in the course of pneumonia (pleuropneumonia). The 
patient complained of fever, cough, and chest pain on the 
left side while coughing. A physical examination showed a 
normal alveolar murmur and fine-bubble rales at the base of 

Figure 1. RTG at admission.

Figure 3. Follow-up USG at day 6.

Figure 2. Follow-up USG at day 3.
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the left lung. The patient has trisomy 21 and has undergone 
correction of the atrioventricular septal defect (AVSD). The 
abnormalities revealed in laboratory testing include leuko-
cytosis and elevated C-reactive protein (CRP) levels. X-ray 
examination (Figure 1) showed complete shadowing of the 
left lower lung field, with a blurred left costophrenic angle 
and the outline of the left diaphragmatic dome. A diagnosis 
of pneumonia was made, and antibiotic therapy with ceftriax-
one and clindamycin was commenced. After 3 days, a follow-
up thoracic ultrasound was performed (Figure 2) to reveal 
the pleural space fluid to be increased to 2 cm. Azithromycin 
was added to the treatment. After 3 days, another follow-up 
ultrasound was performed (Figure 3), which showed fluid 
at the base of the left lung with echogenic bands reflecting 
the fibrin band. Due to the progression of the disease, the 
patient was qualified for surgical treatment of pleural empy-
ema. Usingmini-thoracotomy, the pleura was cleared under 
thoracoscopic guidance, and the pleural drain was inserted in 
the left anterior axillary line through an incision in the 5th 
intercostal space at the level of the left lung base (Figure 4). 
This was followed by intraoperative intercostal nerve cryo-
analgesia, with a cryoprobe inserted through the same inci-
sion to freeze the left 5th intercostal nerve (Figure 5). After 
the procedure, antibiotic therapy and intravenous hydration 
were provided to the patient. On the day after the procedure, 
the patient felt well, had an appetite and no fever. Four days 
after the procedure, after collecting 150 mL of the fluid from 
the pleural space, the drain was removed, and the patient was 
transferred to the paediatric ward for further pharmacologi-
cal treatment. The mean numerous rating scale (NRS) of pain 
score during the first 5 days after drain insertion was 4, 4, 3, 3, 
2. The only pharmacological drug used in postoperative pain 
treatment was acetaminophen, except on day 1 after the pro-
cedure, when the opioid Nalbuphine was used. After 1 week, 
the patient was discharged from hospital in good general con-
dition (Figure 6). No early or distant complications related to 
VATS, pleural drainage or cryoanalgesia were noted. 

4. RESULTS AND DISCUSSION

The occurrence of pleural effusion in the course of pneumo-
nia is a serious life-threatening condition. If not treated op-
timally, pleural effusion can lead to systemic infection, sep-
sis and respiratory distress, requiring aggressive antibiotic 
treatment and, in severe cases, drainage procedures such 
as thoracocentesis, pleural drainage, or even thoracotomy.9 
Since the gold standard for the treatment of pleural effu-
sion is a debatable topic, there is a need for further research 
into the development of optimal treatment. An important 
therapeutic component of pneumonia complicated by pleu-
ral effusion is observation and imaging examinations used 
to assess regression or progression, bearing in mind that 
complicated pneumonia should be suspected in patients 
who do not respond to adequate antibiotic treatment after 
48–72 h.6 The standard treatment for pneumonia compli-
cated by effusion, described by Laure Menestrino Prestes et 

Figure 4. Post-surgery RTG.

Figure 6. RTG before end of hospitalization.

Figure 5. Intraoperative cryolesion of 5th right intercostal 
nerve.
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al. is a prolonged course of intravenous antibiotic therapy as 
a first-line treatment, but most patients can be treated with 
pleural drainage using VATS.6 When compared to surgi-
cal treatment, it is worth noting that VATS procedures, as 
opposed to open thoracotomy, are associated with shorter 
hospitalisation, less need for analgesics, and shorter time 
required to remove drains from the thorax.7 Nevertheless, 
VATS, like other surgeries, are procedures that require the 
use of analgesics and opioids while also resulting in possible 
iatrogenic pharmacological complications. 

Postoperative pain following thoracic surgery affects 
the quality of life, the number of pulmonary complications, 
and the recovery time.4 The application of intraoperative 
intercostal nerve cryoanalgesia can support analgesic treat-
ment following pleural drainage during VATS. Cryoanal-
gesia has gained popularity in treating pectus excavatum 
usingthe Nuss method, where intraoperative cryoanalgesia 
significantly reduces hospitalisation time and the amount of 
opioids used.10,11 The application of cold to tissues to ablate 
the target nerve causes reversible neuronal damage, which 
induces a conduction block similar to local anaesthesia. 
Cryoanalgesia of the nerve causes Wallerian degeneration, 
which is a reversible breakdown of the nerve axon, whereas 
axon regeneration, and thus pain sensation, returns after 
a few weeks.12 Cryoanalgesia is useful in the treatment of 
many persistent pain conditions, especially when a specific 
peripheral nerve can be accurately identified as the source 
of pain.12 Pain in patients with pleural drainage may result 
from continued irritation of the pleura innervated by senso-
ry fibres of the intercostal and phrenic nerves,13 but this has 
not been investigated. It is worth considering cryoanalgesia 
of the nerves that innervate the specific part of the pleura 
where the drain would be located. The authors suggest con-
ducting a study on a larger population, as the main limita-
tion of the present article is that it is a case report. Neverthe-
less, it has been noted that the application of cryoanalgesia 
during the VATS procedure is associated with opioid use 
being lower than that without cryoanalgesia, which is fur-
ther associated with lower adverse reactions.8 As mentioned, 
in the case described, the mean NRS score during the first 
five days after drain insertion was 4, 4, 3, 3, 2, resulting in a 
mean NRS pain score of 3.2. Pain was controlled with par-
acetamol and Nalbuphine. The authors emphasise the need 
to consider further research into the use of cryoanalgesia 
during the pleural drainage procedure as an additional an-
algesic therapy. 

Further research is required to determine the long-term 
efficacy, safety profile, and potential advantages of cryoan-
algesia compared to conventional analgesic methods. The 
number of reported pediatric cases remains limited, and 
current follow-up data are difficult to analyze due to the 
recent introduction of cryoanalgesia in pediatric thoracic 
surgery. Nevertheless, reports on surgical management of 
pleural empyema in children emphasize pain control as a 
critical factor determining treatment outcomes.17,18

5. CONCLUSIONS

(1) VATS-guided pleural drainage is a safe and effective 
treatment for empyema.

(2) Intraoperative intercostal nerve cryoanalgesia is a safe 
analgesic technique during VATS with pleural drainage.

(3) Cryoanalgesia combined with VATS may reduce opioid 
consumption.

(4) Reduced opioid use may support improved postopera-
tive pulmonary rehabilitation.
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