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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Transthoracic CT-guided biopsy performed 

with the coaxial technique is a minimally invasive procedure 
that facilitates the diagnosis of lung lesions (nodules or masses) 
and/or mediastinopulmonary lesions suspected of malignancy. 
This procedure is the source of several complications, the most 
frequent of which is pneumothorax.

Objective: To describe the epidemiological, diagnostic, and 
therapeutic aspects of iatrogenic pneumothorax after CT-guided 
biopsy performed using the coaxial technique.

Patients and Methods: Prospective longitudinal study, 
conducted over a period of 2 years and 10 months, from April 
1, 2023, to February 1, 2026, at the Mohammed V Military 
Teaching Hospital in Rabat, including all patients who presented 
with a pneumothorax following a transthoracic CT-guided 
biopsy, according to the coaxial technique, confirmed clinically 
and/or radiologically. 

Results: The study included 30 cases of pneumothorax 
following CT-guided biopsy according to the coaxial technique. 
Biopsies were performed in 217 patients, and the incidence of 
pneumothorax was 13.8%. The median age was 68 years [58.8-
71.5], with a predominance of males (90%). The most frequent 
characteristics observed among patients with pneumothorax 
were pulmonary emphysema (73.3%), lower-lobe lesions 
(33.3%), and central lesions with a median depth of 3.6 cm [2.9-
4.2]. Procedure-related characteristics included practitioner 
status and biopsy needle diameter (18-gauge). Most patients 
were asymptomatic (60%). Diagnosis was established by chest 
CT during the procedure in 26.7% of cases and by chest X-ray 
after the procedure in 73.3% of cases. Small pneumothorax 
was the most common presentation (40%). Treatment was 
conservative in 53.3% of cases, and intervention was required in 
46.7% (7 cases drained and 7 cases exsufflated). A complication 
was observed in 5 cases, after initial treatment. Only one patient 
underwent thoracoscopic pleurodesis after 14 days of chest 
drainage. The median length of hospital stay was 4 days [2-
5.75].

Conclusion: Pneumothorax is a major complication of CT-
guided transthoracic biopsy, whether performed coaxially 
or non-coaxially. In our descriptive series, pulmonary 
emphysema, lower-lobe location, and lesion depth were frequent 
characteristics among patients who developed pneumothorax. 
We believe that the radiologist's experience is a determining 

factor in preventing a very high incidence of pneumothorax 
cases.

Key words. Iatrogenic pneumothorax, CT-guided biopsy, 
diagnosis, treatment.
Introduction.

CT-guided transthoracic biopsy is a minimally invasive 
procedure that facilitates the diagnosis of suspicious pulmonary 
nodules or masses and/or mediastinopulmonary lesions. This 
procedure is performed according to two techniques: coaxial 
and non-coaxial. However, the use of these techniques exposes 
patients to complications, the most common of which is 
iatrogenic pneumothorax, with an incidence ranging from 23% 
to 27%, depending on whether the procedure is performed 
coaxially or non-coaxially [1]. Similarly, this complication, 
which is generally benign (asymptomatic) [2], is promoted 
by two groups of factors: unavoidable factors (pulmonary 
emphysema, lesions smaller than 2 cm located in the lower part 
of the lung and ≥ 2.5 cm deep in relation to the pleura) and 
avoidable factors (the technical competence of the practitioner, 
the diameter of the biopsy needle, and the type of lung biopsy 
technique) [1]. Its diagnosis is easily established during the 
procedure using a chest CT scan and/or after the procedure using 
a chest X-ray [2]. Its treatment considers its symptomatology 
and volume, ranging from conservative management to 
exsufflation and chest drainage, or even pleurodesis via 
video-assisted thoracoscopic surgery in cases of persistent 
pneumothorax. Following the observation of frequent cases of 
iatrogenic pneumothorax after CT-guided transthoracic biopsy 
in our hospital, and due to the lack of data on this iatrogenic 
pathology, we conducted a prospective longitudinal study with 
the aim of describing the epidemiological, diagnostic, and 
therapeutic aspects of iatrogenic pneumothorax following CT-
guided biopsy.
Patients and Methods.
Type of study:

This was a prospective longitudinal study.
Patient recruitment:

Doctors in the pulmonology department recorded all cases of 
pneumothorax occurring after CT-guided transthoracic biopsy 
indicated for suspicious pulmonary and/or mediastinopulmonary 
lesions, either during or after the procedure. The thoracic 
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surgery team was then contacted to manage this complication. 
Cases of CT-guided transthoracic pulmonary and/or 
mediastinopulmonary biopsy were recorded in a registry 
maintained by the pulmonology department.
Inclusion criteria:

• Patients presenting with symptomatic or asymptomatic 
iatrogenic pneumothorax.

• Patients aged 18 years and older, of all sexes.
• Patients presenting with iatrogenic pneumothorax following 

CT-guided biopsy for pulmonary and/or mediastinopulmonary 
lesions.
Non-inclusion criteria:

• Patients presenting with iatrogenic pneumothorax following 
CT-guided biopsy who refuse treatment.

• Patients presenting with iatrogenic pneumothorax unrelated 
to CT-guided biopsy.
Data collection:

The data were collected using a structured questionnaire, 
which was completed in the presence of the conscious adult 
patient. These data included the following information:

• Socio-demographic data (age, sex).
• Characteristics reported in the literature as non-modifiable 

risk factors: basal lesions, small lesions (< 2 cm), pulmonary 
emphysema, lesions surrounded by emphysematous bullae, and 
central lesions with a depth relative to the pleura (>= 2.5 cm).

• Procedure-related characteristics reported in the literature 
as modifiable factors: the size of the biopsy needle and the 
practitioner’s level of experience.

• Clinical data: Including functional, general, and physical signs.
• Paraclinical data: Including chest X-ray and chest CT scan 

findings, which made it possible to establish or confirm the 
diagnosis of pneumothorax.

• Diagnostic data: Including the diagnosis, specifying its 
clinical form and extent, as interpreted by the radiologist on CT 
scans and by the thoracic surgeon on chest X-rays, in accordance 
with the 2010 British Thoracic Society (BTS) guidelines [3].

• Data related to treatment: Including the type of treatment 
(conservative management, chest drainage, or exsufflation), 
the drainage site in cases of chest drainage, and the duration of 
treatment in days.

• Morbidity-mortality data: Including clinical outcomes, types 
of complications, and number of deaths.

• Data related to the treatment of complications: Including 
talc pleurodesis by thoracoscopy, exsufflation, and/or chest 
drainage.
Data analysis:

Data analysis was carried out using Jamovi version 2.3.19 
software. Qualitative variables were expressed as frequencies 
and percentages, whereas quantitative variables were expressed 
as the mean and standard deviation when normally distributed 
(Gaussian), or as the median and interquartile range when non-
normally distributed (non-Gaussian).
Ethical considerations:

Regarding ethical considerations, patient anonymity was 
preserved and verbal consent was obtained. The use of verbal 

consent was approved by the institutional review board of the 
Mohammed V Military Teaching Hospital and was considered 
appropriate due to the non-interventional design of the study 
and the absence of additional risk to participants.
Results.
Epidemiological Aspect.

Incidence of pneumothorax:
Over a 2-year and 10-month study period, 217 patients were 

admitted to the interventional radiology department for CT-
guided transthoracic biopsy to diagnose suspicious pulmonary 
and/or mediastinopulmonary lesions. Among these patients, 30 
developed iatrogenic pneumothorax, representing an incidence 
of 13.8%. No cases of pneumothorax were associated with 
pulmonary hemorrhage or other complications.
Socio-demographic characteristics:

The median age was 68 [58.8–71.5] years, ranged from 30 
to 81 years. Of the 30 cases of iatrogenic pneumothorax, 27 
patients (90%) were men and 3 (10%) were women, yielding a 
male-to-female ratio of 9:1.
Characteristics observed among patients who developed 
pneumothorax:

These characteristics were described in two groups 
for descriptive purposes: non-modifiable patient/lesion 
characteristics and procedure-related characteristics.
The non-modifiable characteristics observed among patients 
with pneumothorax included:

• Pulmonary emphysema: Twenty-two patients (73.3%) had 
pulmonary emphysema, including 8 (26.7%) with a suspicious 
lesion surrounded by emphysematous bullae.

• Basal lesions: Ten patients (33.3%) had lesions in the inferior 
lobes: 6 (20%) in the right lung and 4 (13.3%) in the left lung.

• Central lesions and depth >= 2.5 cm: Ten patients (33.3%) 
who developed pneumothorax had central lesions, with a 
median lesion depth of 3.6 cm [2.9-4.2].

• Small lesions (< 2 cm): Only 6 patients (20%) who developed 
pneumothorax had suspicious lesions smaller than 2 cm. The 
distribution of these characteristics is presented in Table I.
The procedure-related characteristics observed included:

• Practitioner’s status: All CT-guided biopsies were scheduled 
and performed exclusively by two professors of radiology.

• Size of the biopsy needle: The coaxial technique was the 
only method used by the two interventional radiologists and was 
performed using an 18-gauge semi-automatic Bard Monopty 
needle.
Diagnostic Aspect.

Functional signs:
Of the 30 patients who developed iatrogenic pneumothorax, 18 

(60%) were asymptomatic, while 12 (40%) were symptomatic.
General signs:

In our sample, the median respiratory rate was 13 cycles per 
minute [12-19]. The median pulse oxygen saturation (SpO2) 
was 98% [91.8-99%]. Only two patients (7.1%) experienced 
tachycardia. No arterial hypotension was detected.
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Table 1. Distribution of patients according to characteristics observed among pneumothorax cases.
Characteristic Corresponding value
Pulmonary emphysema** 22 (73.3%)
Emphysematous bulla surrounding the lesion ** 8 (26.7%)

Lesion location **

Right lower lobe = 6 (20.0%) 
Left lower lobe = 4 (13.3%) 
Middle lobe = 2 (6.7%) 
Right upper lobe = 10 (33.3%) 
Left upper lobe = 5 (16.7%) 
Right mediastinopulmonary = 2 (6.7%) 
Left mediastinopulmonary = 1 (3.3%)

Central lesion** 10 (33.3%)
Depth* >= 2.5 cm 3.6 cm [2.9-4.2]
Small lesion** < 2 cm 6 (20.0%)
*Median and interquartile range.  **Count and percentage.

Table 2. Distribution of patients according to clinical manifestations.
Category Sign Corresponding value
Functional signs Dyspnea** 3 (10.0%)
Functional signs Dyspnea + Chest pain 9 (30.0%)
Functional signs Asymptomatic** 18 (60.0%)
General signs Respiratory rate* 13 cycles/min [12-19]
General signs SpO2 * 98% [91.8-99%]
General signs Tachycardia** 2 (7.1%)
General signs Low blood pressure** 0 (0%)
Physical signs Pleural air effusion syndrome ** 19 (63.3%)
Physical signs Subcutaneous emphysema** 1 (3.3%)
*Median and interquartile range.  **Count and percentage.

Table 3. Distribution of patients according to diagnosis.
Diagnosis** Count (N, %)
Right pneumothorax 20 (66.7%)
Left pneumothorax 8 (26.7%)
Left compressive pneumothorax 2 (6.7%)
Total 30 (100%)
Count and percentage.

Table 4. Distribution of patients according to the size of pneumothorax.
Size of pneumothorax ** Count (N, %)
Small size 12 (40.0%)
Moderate size 11 (36.7%)
Large size 7 (23.3%)
Total 30 (100%)
Count and percentage.

Table 5. Distribution of patients according to the type of treatment.
Type of treatment** Count (N, %)
Conservative treatment 16 (53.3%)
Exsufflation 7 (23.3%)
Thoracic drainage 7 (23.3%)
Total 30 (100%)

Count and percentage.
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Figure 1. CT-guided biopsy performed with an 18-gauge needle using the coaxial technique. (A): Localized upper right lobe lesion surrounded by 
emphysematous bullae. (B): Biopsy of the suspicious lesion with an 18-gauge needle. (C): Large right-sided pneumothorax.

Physical signs:
Pneumothorax was the most common finding, occurring in 19 

cases (63.3%). The distribution of patients according to clinical 
manifestations is presented in Table II.
Complementary exams:

Regarding paraclinical findings, 8 patients (26.7%) were 
diagnosed with pneumothorax during the procedure using chest 
CT scan (Figure 1), while 22 patients (73.3%) were diagnosed 
after the procedure using chest X-ray.
Diagnostic:

Iatrogenic right pneumothorax was the most common 
diagnosis, occurring in 20 patients (66.7%). No cases of 
pneumothorax were associated with pulmonary hemorrhage. 
The distribution of patients according to diagnosis is presented 
in Table III.
Size of pneumothorax:

Most iatrogenic pneumothorax cases following CT-guided 
biopsy for pulmonary and/or mediastinopulmonary lesions were 
of small size, occurring in 12 patients (40%). The distribution 
of patients according to the size of pneumothorax is presented 
in Table IV.

Therapeutic Aspect.

Type of treatment:
Many patients received only conservative treatment (rest and 

oxygen therapy), namely 16 patients (53.3%). The distribution 
of patients according to the type of treatment is presented in 
Table V.
Thoracic drainage approach and duration of thoracic 
drainage:

The thoracic drainage approach for patients who required chest 
drainage was performed in the mid-axillary line, in 4 patients 
(57.1%) on the right and 3 patients (42.9%) on the left. The 
median duration of chest drainage was 5 days [4.5–5.25].
Evolution:

Among the 30 patients treated for pneumothorax, 3 of 16 
patients who received conservative treatment showed worsening 
pneumothorax, 1 of 7 patients who underwent chest drainage 
experienced persistent air leakage beyond 7 days, and 1 of 7 
patients who underwent exsufflation also showed worsening 
pneumothorax.
Treatment of complications:

Among the patients who developed complications, two 
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underwent chest drainage via the mid-axillary line, two 
underwent exsufflation, and one underwent talc pleurodesis via 
single-port video-assisted thoracoscopic surgery.
Length of hospitalization:

The median length of hospital stay was 4 days [2–5.75] days.
Discussion.

CT-guided transthoracic biopsy for suspicious pulmonary and/
or mediastinal lesions is associated with numerous complications, 
including pneumothorax, pulmonary hemorrhage, gas 
embolism, and tumor seeding of the pleura or chest wall [1,4,5]. 
However, according to the literature, pneumothorax remains the 
most common complication of this procedure, with an overall 
cumulative incidence of 25.9% [6]. In our study, the incidence 
was 13.8%, and no other complications were observed.

This differs from the study by Nour-Eldin et al. [1], where the 
incidence was higher, at 27% for coaxial techniques and 23.2% 
for non-coaxial techniques, with a simultaneous incidence of 
pneumothorax and pulmonary hemorrhage of 27.3%. This 
difference can be explained by our smaller sample size and the 
exclusive use of the coaxial technique.

The literature reports that pulmonary emphysema is a non-
modifiable patient-related factor that significantly increases the 
incidence of pneumothorax [4,5]. In our series, it was the most 
frequent characteristic observed among patients who developed 
pneumothorax; however, no comparative analysis with patients 
without pneumothorax was performed in this study. Pulmonary 
emphysema often results from chronic smoking; according 
to a study conducted in Morocco by F. Badrir et al. [8], the 
prevalence of smoking is higher among men (32.7%) than 
women (4.5%). This may explain the increased incidence of 
pneumothorax observed in men with a median age of 68. Air 
trapped in parenchyma with reduced elasticity increases the 
risk of leakage into the pleural space post-biopsy due to the 
prevailing negative pressure in that space [1,9].

Basal location, a non-modifiable lesion-related factor, has 
been widely reported as a risk factor that significantly increases 
pneumothorax due to its anatomical relationship with the 
diaphragm. This proximity makes these lesions more vulnerable 
than those in the upper and middle lobes [1,2,6]. In our series, 
basal location was the second most frequent characteristic 
among pneumothorax cases.

Centrally located lesions were the next most frequent lesion-
related factor, with a median depth relative to the pleura of 
3.6 cm in 10 cases (33.3%). This is higher than the results 
reported by Gaurav Raj et al. [10], where among 10 lesions 
deeper than 2 cm from the pleura, six cases were complicated 
by pneumothorax. Other studies have also highlighted an 
association between lesion depth and pneumothorax, notably 
the retrospective evaluation of 311 biopsies by A.S. Elshafee 
et al. [2] and the study of 650 patients by Nour-Eldin et al. 
[1]. The latter aimed to determine risk factors for post-biopsy 
pneumothorax using coaxial and non-coaxial techniques and 
showed a significant association between pneumothorax and a 
biopsy needle path >= 2.5 cm. In our descriptive series, centrally 
located and deeper lesions were frequent characteristics among 
patients with pneumothorax.

The third non-modifiable lesion-related factor in our study 
was small lesion size (< 2 cm). This corroborates data from 
Yeow et al. [11], which showed that coaxial CT-guided lung 
biopsy of lesions smaller than 2 cm traversed by 2 cm of aerated 
lung was a significant risk factor for pneumothorax. This was 
also confirmed by Nour-Eldin et al. [1], who demonstrated an 
association between biopsies of lesions smaller than 2 cm and 
the occurrence of pneumothorax (p = 0.02) in both coaxial and 
non-coaxial groups. This could be explained by the frequent 
manipulation of the needle required to reach smaller targets, 
which increases parenchymal trauma. In our study, small lesion 
size was another characteristic frequently observed among 
pneumothorax cases.

Literature indicates that large-caliber biopsy needles 
(18-gauge or larger) increase the risk of pneumothorax when 
passing through emphysematous bullae or when the puncture is 
directed superiorly [6]. In our study, biopsies were performed 
exclusively using an 18-gauge semi-automatic coaxial needle. 
Among patients with pulmonary emphysema, eight cases had 
bullae surrounding the suspicious lesion; the passage of the 
large needle through these bullae likely increased the frequency 
of iatrogenic pneumothorax. Therefore, the use of smaller-
gauge needles may be an effective preventive measure. This 
was confirmed by Kuban et al. [12], who showed that 19-gauge 
coaxial needles significantly reduce the risk of pneumothorax 
compared to 18-gauge needles.

The technical skill of the interventional radiologist is a 
modifiable risk factor that determines pneumothorax frequency, 
as it influences the ability to avoid unnecessary maneuvers and 
reduce procedure duration [1-11]. In our study, biopsies were 
performed exclusively by two highly qualified interventional 
radiologists, which may explain the low incidence of 
pneumothorax across 217 procedures.

Post-biopsy pneumothorax was detected via chest X-ray 24 
hours after the procedure in 73.3% of cases and via CT scan 
during the procedure in 26.7% of cases. This differs from 
Elshafee et al. [2], where 98.5% of pneumothoraxes were 
detected by CT immediately post-biopsy and 1.5% were 
detected two hours later. This discrepancy stems from our 
protocol, where all asymptomatic patients underwent follow-
up X-rays 24 hours post-biopsy before discharge. While 
X-rays are less sensitive than CT for early detection, they 
are more cost-effective; however, an X-ray performed on an 
asymptomatic patient immediately after the procedure might 
miss pneumothoraxes that manifest later.

In our study, most iatrogenic pneumothoraxes were of minimal 
volume, accounting for 40% of cases. This aligns with Gaurav 
Raj et al. [10], where minimal iatrogenic pneumothorax using 
the coaxial technique with an 18-gauge needle was the most 
frequent type (70.4%). This explains why most patients in our study 
remained asymptomatic. Only two patients exhibited tachycardia 
related to tension pneumothorax, and clinical symptoms were only 
present in cases of moderate-to-severe volume.

Classifying pneumothorax by severity allows for appropriate 
treatment selection. Interventions are rarely required, as most of 
these complications are benign [13,14]. In our study, patients 
with minimal to moderate asymptomatic pneumothorax received 
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conservative treatment with satisfactory outcomes in 13 out of 
16 patients (81.3% success rate). This corroborates Nour-Eldin 
et al. [1], where conservative treatment was successful in 90.1% 
of cases.

For symptomatic moderate pneumothoraxes and large or 
tension pneumothoraxes, intervention was required: seven cases 
underwent chest tube drainage and seven underwent manual 
aspiration using a 16-gauge catheter. This intervention rate is 
higher than that reported by Gaurav Raj et al. [10], likely due 
to our larger sample size and a higher number of symptomatic 
patients. Furthermore, the frequent presence of pulmonary 
emphysema and deep lesions are primary indications for chest 
tube placement according to the literature [15].

Of the five complicated cases, four were resolved by chest 
drainage (two cases) or aspiration (two cases). However, the 
fifth patient required thoracoscopic pleurodesis after 14 days 
of persistent air leakage. While literature suggests intervention 
after 7 days of leakage to prevent bronchopleural fistulas [1], no 
such fistulas or pleural infections were observed in this patient 
despite the delayed surgical intervention.

The primary limitations of this study include its small 
sample size of only 30 pneumothorax cases, which the authors 
acknowledge may account for differences in incidence rates 
compared to larger established literature. Additionally, 
the study's single-center design and exclusive focus on the 
coaxial technique performed by only two highly experienced 
radiologists limits the generalizability of the results to other 
clinical settings or less experienced practitioners. Finally, the 
cohort exhibited a significant demographic imbalance, with a 
90% male predominance largely attributed to local smoking 
trends, potentially limiting the applicability of the risk factor 
analysis to female patients.
Conclusion.

Pneumothorax remains a primary complication of CT-guided 
biopsies for pulmonary and/or mediastinal lesions suspected 
of malignancy, with an observed incidence of 13.8%. In this 
descriptive series, pulmonary emphysema, lesion depth, lower-
lobe location, and small lesion size were frequent characteristics 
among patients who developed pneumothorax.

According to the literature, the expertise of the interventional 
radiologist and the utilization of small-gauge biopsy needles can 
effectively reduce the incidence of pneumothorax. Although the 
condition is generally asymptomatic, it is readily diagnosed during 
the procedure via CT scan or post-procedurally using a chest X-ray.

The management of pneumothorax is determined by its volume 
and clinical symptomatology. Conservative management is 
preferred for asymptomatic minimal or moderate pneumothorax. 
However, intervention is required for symptomatic moderate 
cases and all large pneumothoraxes. These interventions include 
manual aspiration (exsufflation) and chest tube drainage; in 
cases of persistent air leakage despite drainage, thoracoscopic 
pleurodesis may be indicated. Such complications often result 
in extended hospital stays, particularly for patients requiring 
drainage, thereby increasing overall healthcare costs.
No conflict of interest to declare.

Verbal informed consent was obtained.
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