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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.
The development of invasive thoracic procedures performed 

for diagnostic and/or therapeutic purposes is associated with an 
increased incidence of iatrogenic pneumothorax. 

Objective: To describe the causes, clinical manifestations, 
and treatment modalities of iatrogenic pneumothorax, with the 
aim of better understanding the issues related to their prevention 
and management.

Patients and Methods: Prospective descriptive and analytical 
observational study with active case notification conducted over 
a two-year period, from April 1, 2023, to April 1, 2025, at the 
Mohammed V Military Hospital in Rabat, including all patients 
with clinically and/or radiologically confirmed iatrogenic 
pneumothorax.

Results: The study included 82 patients who presented with 
iatrogenic pneumothorax. The median age was 65 years [54; 70], 
with extremes ranging from 16 to 92 years. Of the patients, 50 
(61%) were male and 32 (39%) female. The procedure causing 
iatrogenic pneumothorax was mainly therapeutic in 50 (61%). 
45 (54.9%) patients had an underlying pulmonary pathology 
and 37 (45.1%) had an underlying extra-pulmonary pathology. 
The most frequent causes of iatrogenic pneumothorax were 
central venous catheterization in 34 (41.5%), followed by CT-
guided transthoracic lung biopsy in 17 (20.7%) and barotrauma 
by mechanical ventilation in 11 (13.4%). The most frequent 
type of treatment was tube thoracostomy with or without 
needle aspiration in 45 cases (54.9%), followed by conservative 
treatment in 30 cases (36.6%). Follow-up under these different 
types of treatment was complicated in 20.7% of cases. Except 
for mobilization of the chest drain in the management of 
pneumothorax persisting beyond 7 days, 5 patients had benefited 
from pleurodesis, including one in the patient's bed and four 
by uni-portal video-assisted thoracic surgery (U-VATS). Seven 
patients out of the 82 cases died, i.e. 8.5%, and there was a 
statistically significant association between ASA Score and 
mortality with a P-value of 0.01. Conclusion: The increasing 
frequency of iatrogenic pneumothorax requires heightened 
vigilance. Identifying and preventing avoidable risk factors 
must be a priority in order to limit its incidence and strengthen 
the safety of interventional practices.

Key words. Iatrogenic pneumothorax, chest drain, pleurodesis, 
thoracoscopy.
Introduction.

Iatrogenic pneumothorax is defined as the presence of gas in 
the pleural space following an invasive procedure performed 

for diagnostic and/or therapeutic purposes. These procedures 
are diverse, but according to the literature, the most frequently 
encountered are: central venous catheterization, evacuating 
pleural puncture, pleural biopsy, mechanical ventilation 
barotrauma and CT-guided transthoracic lung biopsy [1,2].

This condition can be a real emergency characterized by 
respiratory failure if the pneumothorax is abundant, but can 
be undetected if asymptomatic or with minim pneumothorax 
[3]. In this situation, a chest X-ray performed after an invasive 
procedure is sufficient to establish the diagnosis.

The therapeutic approach to an iatrogenic pneumothorax 
depends on its symptomatology and volume, ranging from 
conservative treatment to thoracic drainage, or even surgical 
intervention in case of post-drainage complications that could 
jeopardize the patient's prognosis.

The incidence of iatrogenic pneumothorax seems to be 
higher in training hospital structures than non-training hospital 
structures [4]. 

The absence of studies on iatrogenic pneumothorax in our 
training hospital, leads us to carry out this prospective study, 
whose aim would be to describing the etiology, clinical and 
therapeutic aspects of iatrogenic pneumothorax.
Patients and Methods.
Type of study:

Prospective descriptive and analytical observational study 
with active case notification
Patient recruitment:

Case identification was based on active notification from 
all medical and surgical departments of the Mohammed V 
Military Teaching Hospital in Rabat. At the start of the study, 
all departments were informed of the study objectives and 
were requested to report any case of suspected or confirmed 
iatrogenic pneumothorax to the thoracic surgery team. 
Continuous communication was maintained with the different 
services throughout the study period to encourage systematic 
reporting.

All patients with clinically and/or radiologically confirmed 
iatrogenic pneumothorax who were evaluated or managed at the 
hospital during the study period were included.
Inclusion criteria:

- Iatrogenic pneumothorax with or without symptoms.
- Patients aged 16 and over, all sexes.
- Iatrogenic pneumothorax of any etiology.
- Patients showing iatrogenic pneumothorax managed by the 
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thoracic surgery department and/or another medical-surgical 
department of HMIMV Rabat.
Non-inclusion criteria:

- Patients showing iatrogenic pneumothorax and refusing to 
do take care at the Mohammed V Military Teaching Hospital 
Rabat, Morocco.

- Post traumatic pneumothorax.
- Spontaneous and recurrent pneumothorax.
- Postoperative pneumothorax following thoracic or abdominal 

surgery.
Data collection:

Data were collected using a structured questionnaire, which 
was completed in front of the conscious patient and/or the doctor 
in the various intensive care units (for unconscious patients).

The data included the following information:
- Socio-demographic data.
- The department where iatrogenic pneumothorax occurred 

after the invasive procedure.
- The etiologies of iatrogenic pneumothorax.
- Purpose of the procedure.
- Practitioner status.
- Conditions under which the invasive procedure is performed.
- Indication for invasive procedure.
- Presence of underlying pathology.
- Clinical data: include functional signs, general signs and 

physical signs.
- Paraclinical data: this includes examinations that have helped 

to orient or establish the diagnosis of iatrogenic pneumothorax, 
i.e. Fast-echography, chest X-ray and thoracic CT scan.

- Diagnostic data: includes the diagnosis, specifying its 
clinical form and its abundance, the interpretation of which is 
determined by the radiologist on CT scans and by the thoracic 
surgeon on chest X-rays, taking into account the 2010 British 
Thoracic Society (BTS) guidelines [5].

- Time in days to onset of iatrogenic pneumothorax after an 
invasive procedure other than mechanical ventilation and time 
to onset of iatrogenic pneumothorax in mechanically ventilated 
patients exposed to barotrauma.

- Treatment-related data: includes type of treatment, in the 
case of thoracic drainage and duration in days of treatment.

- Morbidity-mortality data: includes unfavorable evolution, 
type of complications and number of deaths.

- Complication treatment data: includes type of treatment, 
which may be talc pleurodesis by U-VATS, betadine pleurodesis 
by U-VATS, 2 cm drain mobilization, chest drainage, betadine 
pleurodesis at the patient's bedside and air aspiration.
Data analysis.

Data analysis was carried out using jamovi2.3.19 software.
Qualitative variables were expressed as workforce and 

percentages; quantitative variables will be expressed as mean 
and standard deviation if the variable's distribution is normal 
(Gaussian), or as median with interquartile range if the variable's 
distribution is asymmetric (non-Gaussian).

A bivariate analysis was performed using Chi-two or Fisher 
statistical tests for qualitative variables and Student's t-test or 
Mann Whitney for quantitative variables, and the association 

between variables will be considered statistically significant for 
a P-value <0.05.

Multivariable regression analysis was not performed due to 
both limited sample size and number of outcome events (Death, 
severe complications...)
Ethical considerations.

With regard to ethical considerations, the anonymity and oral 
consent of patients (conscious) and/or relatives (for patients on 
mechanical ventilation) will be respected.

The use of verbal consent was approved by the institutional 
framework of the Mohammed V Military Teaching hospital and 
considered appropriate due to the non-interventional design and 
the absence of additional risk to participants.
Results.
Socio-demographic characteristics:

The median age was 65 [54;70], with extremes ranging from 
16 to 92 years.

The male gender was concerned 50 patients, a frequency of 
61% with a sex ratio of 1.56.
Medical department:

The interventional radiology department was the biggest 
provider of iatrogenic pneumothorax with 18 cases (22%), 
followed by the surgical resuscitation department with 15 cases 
(18.3%) and the thoracic surgery and pneumology departments 
with 11 cases each (13.4%).
Etiologies of iatrogenic pneumothorax:

The etiology most provider for iatrogenic pneumothorax 
was central venous catheterization in 34 (41.5%), followed by 
CT-guided transthoracic biopsy for lung and/or mediastino-
pulmonary lesions suspected of malignancy in 17 (20.7%) and 
barotrauma by mechanical ventilation in 11 (13.4%). Distribution 
of patients according to etiology is reported in table I.
Type of central venous catheterization:

Among the 34 cases of central venous catheterization, only 4 
cases (11.8%) were performed under ultrasound guidance, and 
the preferred puncture site was the subclavian vein (SCV) in 
30 (88,2%), including 15 (44.1%) on the right (RSCV) and 15 
(44.1%) on the left (LSCV). (Figure 1). Distribution types of 
central venous catheterization according to whether performed 
under ultrasound guidance or not is reported in table II.
Purpose of the invasive procedure:

The purpose was mainly therapeutic in 50 (61%), then 
diagnostic in 25 (30.5%), and mixed in 7 (8.5%).

Condition of carrying out the invasive procedure:
The majority of iatrogenic pneumothoraxes resulted from 

procedures performed by seniors in 44 (53.7%), of which 
10 (12.2%) were in emergency condition and 34 (41.5%) in 
scheduled condition. 
Underlying pathology:

45 patients (54.9%) had an underlying pulmonary pathology. 
Indications of invasive procedures:

The most common indications of invasive procedures at the 
thorax level were chemotherapy in 14 (17.1%), followed by 
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Table 1. Distribution of patients according to etiology of iatrogenic pneumothorax.
Etiologies* Count (N, %)
Central venous catheterization 34 (41.5%)
CT-guided biopsy 17 (20.7%)
Barotrauma 11 (13.4%)
Evacuatory pleural puncture 7 (8.5%)
Exploratory puncture + Pleural biopsy 7 (8.5%)
Ultrasound-guided lung biopsy 1 (1.2%)
Exsufflation test 1 (1.2%)
Bronchoscopy 1 (1.2%)
Co2 insufflation from Per oral endoscopic myotomy 1 (1.2%)
Iatrogenic wound of the diaphragm 1 (1.2%)
Pace maker extraction through a laser sheath 1 (1.2%)
Total 82 (100%)
* Count and percentage.

Table 2. Distribution types of central venous catheterization according to whether performed under ultrasound guidance or not.
Types of central venous catheterization* Echo-guided Count (N, %)

Implantable chamber catheter Yes 0 (0%)
No 14 (41.2%)

Central line catheter Yes 4 (11.8%)
No 8 (23.5%)

Dual chamber pacemaker Yes 0 (0%)
No 6 (17.6%)

Cardiac stimulation probe Yes 0 (0%)
No 2 (5.9%)

Total 34 (100%)
* Count and percentage.

Table 3. Distribution according to indication for invasive procedure.
Indication for invasive procedure* Count (N, %)
Chemotherapy 14 (17.1%)
Lung mass 13 (15.9%)
Central venous access for sedation 10 (12.1%)
Large size pleural effusion 6 (7.3%)
Moderate size pleural effusion 5 (6.1%)
Complete atrioventricular block 5 (6.1%)
Bilateral hypoxemic pneumotis 4 (4,9%)
Mediastino-pulmonary mass 3 (3.7%)
Endocarditis on pace maker 3 (3.7%)
Small size pleural effusion 2 (2.4%)
Others 17 (20.7%)
Total 82 (100%)
* Count and percentage.

biopsy of a lung mass suspected of malignancy in 13 (15.9%) and 
placement of a sedation central line for mechanical ventilation 
in 10 (12.1%). Distribution according to indication for invasive 
procedure is reported in table III.
Clinical exams:

Among patients with iatrogenic pneumothorax, 58 (70.7%) 
were symptomatic. However, 24 (29.3%) were asymptomatic.
Functional signs:

Among the complaints reported by conscious patients, dyspnea 
came first in 35 (42.7%), followed by chest pain in 27 (32.9%).
General Signs:

Tachycardia and arterial hypotension were present in 4 patients 

(4.9%). The median of respiratory rate (Fr) was 19 cycles/min 
[14; 28] with extremes from 12 to 42 cycles/min; that of pulsed 
oxygen saturation (Spo2) was 92% [88%; 98%] with extremes 
from 27% to 100%.

For mechanically ventilated patients, the ASA score and 
gasometry were performed. The ASA3 score was the most 
found in 10 (41.7%). For gasometry, the median of arterial 
oxygen pressure (Pao2) was 86% [72%; 100%] with extremes 
from 55% to 250% and the median of arterial oxygen saturation 
(Sao2) was 94% [88%; 95%] with extremes from 79% to 99%. 
Finally, the median of arterial carbon dioxide pressure (Paco2) 
was 55% [43%; 60%] with extremes between 32% and 61%.

Furthermore, in patients subjected to barotrauma by mechanical 
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ventilation, elevation of crest pressure as well as a drop in 
Spo2 was an indicator of the occurrence of pneumothorax. The 
median of crest pressure was 43% [40%; 47%] with extremes 
between 35% and 51%.
Physical signs:

On pleuropulmonary examination, the air pleural effusion 
syndrome was unilateral in 52 (63.4%) and bilateral in 6 (7.4%). 
Aside from aeric pleural effusion syndrome, liquid pleural 
effusion syndrome was present in 9 (11%), subcutaneous 
emphysema in 15 (18.3%) and hypersudation in 4 (4.9%).
Complementary exams:

Chest radiography was the most frequently requested 
paraclinical examination, confirming or establishing the 

diagnosis of unilateral, bilateral and/or associated iatrogenic 
pneumothorax (hemopneumothorax, hydropneumothorax, 
pneumomediastinum and pneumoperitoneum) in 65 cases 
(79.3%), followed by thoracic computed tomography (CT) 
in 18 cases (22%). as for the fast-echography, it was mainly 
performed in intensive care unit, in 3 cases (3.7%) before X-ray 
or CT scan.
Diagnosis of iatrogenic pneumothorax:

Non-compressive right pneumothorax was the most frequent 
diagnosis in 36 (43.9%), followed by non-compressive left 
pneumothorax in 18 (22%). However, the pneumothorax was 
suffocating or under tension (compressive) in 4 cases, namely 2 
(2.4%) of left-sided tension pneumothorax, 1(1.2%) of bilateral 
tension pneumothorax associated with pneumo-mediastinum 

Figure 1. Distribution according to the site of central venous catheterization.

Figure 2. Distribution according to thoracic drainage route.
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Table 4. Distribution according to diagnosis of iatrogenic pneumothorax.
Clinical forms* Diagnosis Count (N, %)

Unilateral simple form

Right pneumothorax 36 (43.9%)
Left pneumothorax 18 (22%)
Anterior left pneumothorax 3 (3.7%)
Anterior right pneumothorax 1 (1.2%)

Bilateral simple form Bilateral pneumothorax 4 (4.9%)

Associated form

Right hydropneumothorax 9 (11%)
Left hydropneumothorax 4 (4.9%)
Bilateral pneumothoraxbilatéral + PM 2 (2.4%)
Right hemopneumothorax 1 (1.2%)

Severe form 
Left pneumothorax under tension 2 (2.4%)
Right pneumothorax under tension 1 (1.2%)
Bilateral Pneumothorax undertension + PM +PP 1 (1.2%)

Total 82 (100%)
* Count and percentage.

Table 5. Distribution of the type of treatment according to the size of iatrogenic pneumothorax.
Type of treatment Size of pneumothorax Count (N, %)

Chest drainage
Large 30 (36.6%)
Moderate 11 (13.4%)
Small 0 (0%)

Needle aspiration + Chest drainage
Large 4 (4.9%)
Moderate 0 (0%)
Small 0 (0%)

Needle aspiration + Oxygen therapy
Large 2 (2.4%)
Moderate 5 (6.1%)
Small 0 (0%)

Conservative treatment
Large 0 (0%)
Moderate 11 (13.4%)
Small 19 (23.2%)

Total 82 (100%)
* Count and percentage.

Table 6. Distribution according to onset of complications.
Complications* Count (N, %)
Persistent pneumothorax	 6 (7.3%)
Aggravation of pneumothorax	 4 (4.9%)
Septic shock on pyothorax stage 1	 3 (3.7%)
Aggravation of hydropneumothorax	 2 (2.4%)
Pyothorax stage 1 1 (1.2%)
Septic shock 1 (1.2%)
Uncomplicated	 65 (79.3%)
Total 82 (100%)
*  Count and percentage.

(PM) and pneumoperitoneum (PP), then 1(1.2%) of right-sided 
tension pneumothorax. Distribution according to diagnosis of 
iatrogenic pneumothorax is reported in Table IV.
Time to onset of iatrogenic pneumothorax:

The frequency of occurrence of iatrogenic pneumothorax after 
an invasive procedure other than barotrauma by mechanical 
ventilation was 65 (91.5%) on the day of the invasive procedure 
(D0), 3 (4.2%) after one day, 1 case (1.4%) after 2 days and 2 
(2.8%) after more than two days.

Finally, for the 11 patients subjected to barotrauma by 
mechanical ventilation, the median of time to onset of iatrogenic 

pneumothorax was 4 days, with [1; 23] and extremes between 
0 and 31 days.
Treatment:

Chest drainage was the treatment of choice for the management 
of pure and/or associated (hydropneumothorax, hemo-
pneumothorax and pneumo-mediastinum) large- to moderate-
size pneumothorax in 45 cases, including 41 (50%) non-
compressive and 4 (4.9%) compressive cases, for which needle 
aspiration was initially initiated. Followed of conservative 
treatment in 30 (36.6%), including 19 cases (23.2%) of small 
size pneumothorax and 11 cases (13.4%) of moderate size 
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pneumothorax. (Figure 2). Distribution of the type of treatment 
according to the size of iatrogenic pneumothorax is reported in 
table V. 
Evolution:

Management of iatrogenic pneumothorax, regardless of 
clinical form, was satisfactory in 65 (79.3%) and complicated in 
17 (20.7%). The most frequent complication was persistence of 
pneumothorax beyond 7 days in 6 (7.3%).

There was a statistically significant association between the 
duration of thoracic drainage and the occurrence of pyothorax 
stage 1, with a p-value of 0.005, and between the duration of 
thoracic drainage and the onset of septic shock, with a p-value 
of 0.009. Distribution according to onset of complications is 
reported in table VI.
Treatment of comorbidities:

Among the comorbidities found, 14 out of 17 cases had 
received non-medical treatment. These included 6 cases of 2 
cm chest drain mobilization, 3 cases of thoracic drainage, 3 
cases of light decortication and combined to talc pleurodesis by 
U-VATS, 1 case of betadine pleurodesis by U-VATS, 1 case of 
betadine pleurodesis in the patient's bed and 1 case of needle 
aspiration associated with oxygen therapy.
Mortality:

Among patients with tension pneumothorax and comorbidities 
after different types of management, 7 (8.5%) of death were 
recorded, with an ASA score of mostly 4. Causes of death 
included 3 cases of septic shock on pyothorax, 1 case of septic 
shock from bilateral pneumopathy, 1 case of severe exacerbation 
of COPD, 1 case of cardiorespiratory arrest secondary to 
tension pneumothorax and 1 case of hemoptysis associated with 
hemorrhagic stroke.

There was a statistically significant association between 
ASA score and the occurrence of mortality for our patients 
hospitalized in intensive care units, with a P value of 0.01.
Discussion.

In our study, we did not determine the incidence of this 
complication, but the interventional medicine departments 
in general, and the interventional radiology department in 
particular, were the most frequent providers of iatrogenic 
pneumothorax, with 18 cases (22%). This differs from the 
study by B. Çelik et al [1], where the anesthesia/intensive care 
department recorded more cases of iatrogenic pneumothorax, 
with 38 cases (23.2%).

Central venous catheterization is one of the most frequent 
causes of this pathology, as confirmed by the studies of M.M El 
Hammoumi et al [2], in 20 cases (55%) and B. Çelik et al [1], in 
72 cases (43.8%). According to the literature, this procedure is 
generally performed for prolonged venous passage, parenteral 
nutrition, chemotherapy and/or systemic arterial pressure 
measurement [6]. In our study, central venous catheterization, 
which included implantable catheter port placement, central 
venous catheter, double-chamber pacemaker placement and 
cardiac stimulation lead placement, was the leading cause of 
iatrogenic pneumothorax in 34 cases (41.5%). These most 
frequent indications grouped together, in decreasing order, 

chemotherapy followed by venous passage of sedation for 
mechanical ventilation and complete atrioventricular block. 
This invasive procedure presents both intrinsic patient risks 
(vascular anatomy, underlying pulmonary pathology and 
coagulopathy) and extrinsic risks (practitioner experience and 
three blind venipuncture passes) [6,7]. In our situation, even 
though this procedure was performed by residents supervised 
by specialists and/or specialists, it was done blindly (without 
being guided by ultrasound) for 30 out of 34 patients and the 
preferred venipuncture site was the subclavian vein in 30 cases 
or 88.2%. This does not corroborate the data in the literature, 
which presents the internal jugular vein as a safe puncture site 
due to its low risk of pneumothorax, which can tend towards 
zero with the use of ultrasound [8,9]. This could explain why 
central venous catheterization is the first cause.

The second most common cause of iatrogenic pneumothorax 
in our study was transthoracic CT-guided biopsy for pulmonary 
and/or mediastino-pulmonary lesions suspected of malignancy. 
According to the literature, pneumothorax is the first and almost 
inevitable complication of this invasive procedure, with an 
incidence ranging from 23.2% to 27% depending on the type 
of technique (coaxial or non-coaxial) [10]. This procedure 
presents unavoidable (pulmonary emphysema, lesion < 2cm, 
depth of lesion in the parenchyma and basal location of the 
lesion) and avoidable (frequency of biopsy needle passage 
and experience of the radiologist) risk factors [10,11]. In our 
hospital, this innovative invasive procedure for diagnosing lung 
and/or mediastinal cancer pathologies began in 2023, so apart 
from other factors that we didn't investigate, the practitioner's 
experience could be to blame for the occurrence of this 
complication.

Barotrauma due to mechanical ventilation was the third most 
frequent cause of pneumothorax in our study, as it was in the 
study by B. Çelik et al [1]. The literature reports that its incidence 
ranges from 0.5% in post-operative patients to 87% in those 
treated for acute respiratory distress syndrome (ARDS) [12,13]. 
For some authors, the increased incidence of pneumothorax by 
barotrauma in ARDS patients is linked to the setting of certain 
ventilatory parameters, including plateau pressure, tidal volume 
and motor pressure (Pplat - PEP). Thus, an average value of 
plateau pressure at the end of inspiration > 35 cmH2O and 
compliance < 30 ml/cmH2O would be strongly incriminated as 
responsible for the pneumothorax [14]. 

Moreover, barotrauma iatrogenic pneumothorax usually 
occurs within the first three days of mechanical ventilation, 
the most important risk factors being ARDS, COPD, multiple 
trauma and pneumonia [13,14]. In our study, the median of 
onset was 4 days with an interquartile range (1 - 21). Of the 
11 patients presenting with barotrauma, only 6 cases had a 
risk factor, including 2 cases of severe pulmonary contusion, 
3 cases of bilateral hypoxemic pneumonia and 1 case of COPD 
exacerbation. We believe that prolonged mechanical ventilation 
could explain the development of iatrogenic pneumothorax, in 
patients who had no underlying pulmonary pathology.

The fourth most frequent cause of pneumothorax in our 
study was respectively due to evacuatory pleural puncture 
and exploratory puncture associated with pleural biopsy. This 
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differs from the study by B. Çélik et al [1], where evacuation 
pleural puncture was the second most frequent cause and pleural 
biopsy the seventh.

According to the literature, the risk factors for the occurrence 
of iatrogenic pneumothorax in both situations are common, 
namely: practitioner experience, coughing during the invasive 
procedure, underlying pulmonary pathology and the number of 
pleural punctures performed [15]. In our study, the number of 
passages, the underlying pulmonary pathology, the evacuation 
pleural punctures performed under emergency conditions in the 
face of respiratory distress on large pleural effusion by junior 
doctors, and the absence of ultrasound use for exploratory 
puncture of small basal pleural effusion could be incriminated 
in the occurrence of iatrogenic pneumothorax.

The symptoms and signs of iatrogenic pneumothorax depend 
on its severity, the patient's underlying pathology and the 
appearance of associated lesions after an invasive procedure. 
According to the literature, these symptoms and signs typically 
include dyspnea, pleural chest pain, tachypnoea, hypoxia, 
subcutaneous emphysema, decreased vesicular murmur on 
auscultation and hypersonority on percussion [16]. In our study, 
apart from these symptoms and signs, we also found a few cases 
of liquid pleural effusion syndrome in patients with pleurisy 
prior to the invasive procedure, and signs of severity including 
hypercapnia related hypersudation and tachycardia associated 
with hypotension, all related to tension pneumothorax.

Regarding patients subjected to barotrauma by mechanical 
ventilation, particular attention should be paid to sudden 
variation in ventilatory pressures and an unexpected decrease in 
oxygen via the drop in pulse oxygen saturation, as they are often 
related to iatrogenic pneumothorax [1]. In our situation, the 
warning signs were an increase in crest pressure and a sudden 
drop in pulsatile oxygen saturation.

In addition, 24 patients, or 29.3% of our population, were 
asymptomatic. Among asymptomatic patients discharged 
after an invasive procedure other than mechanical ventilation, 
without imaging including chest X-ray, 6 patients had expressed 
the clinical picture of a pneumothorax 24 to 72 hours later. This 
corroborates the literature, which reports that pneumothorax can 
often be asymptomatic and go undetected, only to reveal itself 
late [3]. After an invasive procedure, it is therefore advisable 
to perform an ultrasound scan in search of an occult iatrogenic 
pneumothorax and/or a chest X-ray, or even a chest CT scan 
in search of an anterior pneumothorax. But above all, these 
examinations enable us to measure the volume of air which 
conditions the patient's clinical condition and the therapeutic 
attitude to adopt.

Pneumothoraxes involving less than 20% of the hemithorax, in 
an asymptomatic, hemodynamically stable patient, can be safely 
managed with conservative treatment, combining in hospital 
observation and oxygen therapy with radiological monitoring 
12 to 24 h after diagnosis or if symptoms appear [1,16]. In our 
study, conservative treatment concerned 30 hemodynamically 
stable patients, including 19 cases of pneumothorax of small 
size and 11 cases of pneumothorax of moderate size. Of these 
patients, only 17 were asymptomatic and 4 worsened clinically 

and radiologically, requiring chest drainage in 3 cases and 
needle aspiration in 1. The success rate of conservative treatment 
was 87%. This result is close to the success rate found in the 
retrospective study by AM. Kelly et al [17], who reported 154 
cases of pneumothorax, of which 91 were treated by outpatient 
observation, and noted 82 cases resolved without intervention, 
giving a success rate of 90.1%.

On the other hand, simple aspiration, or needle aspiration 
of air through the pleural cavity, requires patient selection. 
This approach is often considered for minimal, symptomatic 
pneumothorax in patients with no known parenchymal 
disease [16]. Several authors have reported a success rate for 
this management, ranging from 75% to 91.7%, and found no 
difference with thoracic drainage in terms of success rate, length 
of hospital stay, early failure or number of patients requiring 
pleurodesis [16,18,19]. In our study, among 7 patients who 
benefited from simple aspiration (needle aspiration) associated 
with oxygen therapy for 24 to 48 hours, only 2 cases were 
asymptomatic, and the volume of pneumothorax in all of them 
was greater than 20% of the hemithorax. However, only one 
case of aggravated hydropneumothorax was recorded, requiring 
talc pleurodesis by U-VATS, giving a success rate of 86% 
similar to the results reported in the literature.

Finally, with regard to thoracic drainage, the literature 
reports that it concerns pneumothorax greater than 20% of the 
hemithorax or which causes symptoms [16]. In our study, the 
majority of patients were drained, as in the study by M.M. El 
Hammoumi et al [2]. Of the 55 cases of large and/or medium-
abundance pneumothorax that were drained, 4 cases of tension 
pneumothorax were preceded by exsufflation. The preferred 
drainage route was the middle axillary route, as recommended 
by several authors, because it is described as a safety zone 
[20,21]. However, ventral thoracic drainage was only performed 
that by the thoracic surgeon for cases of anterior pneumothorax. 
This corroborates the literature, which states that if a non-
lateral approach is chosen, it should be performed by a thoracic 
surgeon [22,23]. This type of treatment was the most morbid in 
our study, the most frequent being infectious complications and 
persistent pneumothorax, responsible for a 7.5% mortality rate, 
mainly in patients hospitalized in intensive care units with an 
ASA score of mostly 4.

This study has several limitations. First, no predefined 
standardized prospective protocol was implemented at study 
initiation, and consecutive patient inclusion could not be 
formally verified. Second, the small sample size and limited 
number of events prevented adjustment for multiple covariates 
and the use of multivariable regression. Case identification 
depended on referral to the thoracic surgery team, which may 
have missed asymptomatic or minor pneumothoraces. Third, the 
lack of systematic post-procedural screening likely led to under-
detection, so findings reflect clinically recognized cases rather 
than true incidence and lastly, Ventilatory parameters such as 
positive end-expiratory pressure (PEEP), tidal volume, and 
plateau pressure were not recorded at the time of pneumothorax 
occurrence. This limits the ability to assess the contribution 
of mechanical ventilation settings to the development of 
barotrauma in our study.
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Conclusion.
With the expansion of interventional medicine in teaching 

hospitals, invasive thoracic procedures are increasingly 
performed for diagnostic and therapeutic purposes, leading to a 
parallel rise in cases of iatrogenic pneumothorax.

The most frequently involved procedures include central 
venous catheterization, CT-guided transthoracic biopsy, 
barotrauma related to mechanical ventilation, evacuating 
pleural puncture, and exploratory pleural puncture with biopsy. 
Practitioner experience remains a major risk factor.

However, ultrasound-guided percutaneous puncture of 
the internal jugular vein for venous cannulation; the use of 
ultrasound for pleural puncture in cases of pleurisy or for 
pleural biopsy are effective preventive measures that can reduce 
the incidence of pneumothorax.

Most cases are symptomatic; however, in mechanically 
ventilated patients, sudden changes in ventilatory pressures or 
oxygen desaturation should prompt immediate imaging.

Management depends on severity and symptoms, ranging 
from conservative measures to chest drainage, often increasing 
hospital stay, costs, and the risk of serious complications.

No conflict of interest to declare.
Written approval of patients was obtained.
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