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ABSTRACT

BACKGROUND: Traumatic pneumothorax is one of the most common findings encountered after chest trauma and often forces
clinicians to quickly decide between tube thoracostomy and observation. Although large pneumothoraces (LP), most often defined
radiologically as a pleural gap greater than 2 cm, are routinely managed with chest tube drainage, the management of minimal pneumo-
thoraces (MP) is still a matter of debate.

METHODS: In this study, we analyzed 193 consecutive penetrating thoracic trauma patients managed in our center over a five-year
period (2020-2025). Patients were classified into minimal pneumothorax and large pneumothorax groups based on computed tomog-
raphy (CT) findings. Clinical and radiological parameters, Injury Severity Score (ISS), complications, and hospital stay were recorded,
and their associations with chest tube placement were assessed.

RESULTS: Among the 193 patients, |12 (58%) were in the MP group and 81 (42%) in the LP group. The median age was comparable
between groups (30.5 years [interquartile range, IQR: 22.8-39.3] vs. 28 years [IQR: 23-39], p=0.797). Gender distribution was also
similar, with males accounting for 93.3% in the MP group and 93.8% in the LP group (p=1.000). Pneumothorax size strongly influenced
treatment (p<0.001): chest tube thoracostomy was performed in 95.1% of LP vs. 9.8% of MP cases. Conservative observation was
successful in 90.2% of MP patients. LP patients had significantly longer hospital stays (8.29 vs. 4.56 days, p<0.001), higher ICU admission
rates (27.2% vs. 5.4%, p<0.001), and higher ISS (21.33 vs. 13.68, p<0.001). Complications were more frequent in LP (24.7% vs. 0.9%,
p<0.001), with hemothorax, persistent air leak, and pleural effusion being the most common. Most hemothorax cases were attributed
to the initial penetrating trauma, while only a small minority were tube-related. Among patients with LP (>2 cm), four were managed
conservatively due to their stable clinical condition, and no mortality occurred in this subgroup. Mortality occurred exclusively in the
chest tube group (18/88, 20.5%), with no deaths among observed patients overall (p<0.001). In subgroup analysis, gunshot wounds
were associated with a higher need for chest tube even in MP (20.7% vs. 6.0%, p=0.033).

CONCLUSION: Our findings indicate that careful observation is a safe option in patients with minimal pneumothoraces, while large
pneumothoraces generally necessitate invasive treatment and are associated with worse outcomes. Our results are consistent with
previous reports in the international literature.

Keywords: Conservative management; Injury Severity Score (ISS); Penetrating thoracic trauma; traumatic pneumothorax; tube thora-
costomy.
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INTRODUCTION

Thoracic trauma occurs in approximately 10—15% of all trau-
ma patients and is responsible for up to 25-50% of trauma-
related deaths, making it one of the most significant causes
of morbidity and mortality in emergency practice.l'"? This
is particularly important, as even a small lesion can alter
ventilation. Following disruption of the visceral or parietal
pleura—most often due to blunt or penetrating trauma—air
may accumulate within the pleural cavity.®! In clinical practice,
patients with minimal pneumothoraces can often be man-
aged safely with observation, while larger collections usually
require tube thoracostomy.[**] During observation, some pa-
tients may develop severe tension pneumothorax, whereas
others remain stable and resolve on follow-up without tube
thoracostomy.l”!

Management of traumatic pneumothorax is not uniform.
While certain patients require urgent chest drainage, many can
be followed safely under observation. The decision is guided
mainly by pneumothorax size, hemodynamic stability, and the
presence of associated thoracic injuries.®!l A two-centimeter

threshold is commonly used in clinical practice; however, this
cutoff does not always correspond with actual outcomes.”!%

Given the lack of consensus regarding the management of
minimal pneumothorax, we designed this study to evaluate
the safety of observation without intervention, assess poten-
tial management strategies and clinical outcomes, and provide
further insight to guide future practice.

MATERIALS AND METHODS

We collected the data of 193 patients with penetrating trau-
matic pneumothorax between 2020 and 2025. Based on
initial computed tomography (CT) imaging, patients were
classified into minimal pneumothorax (MP, <2 cm) and large
pneumothorax (LP, >2 cm) according to the maximal pleural
gap between the visceral pleura and chest wall. We compared
demographic characteristics (age, sex), trauma-related vari-
ables (mechanism of injury, pneumothorax size), treatment
modality (observation vs. chest tube thoracostomy), and clin-
ical outcomes, including intensive care unit (ICU) admission,
length of hospital stay, complications, mortality, and Injury

Table I. Clinicopathologic features and treatment distribution according to pneumothorax size
Variable Minimal Pneumothorax (s2 cm) Large Pneumothorax (>2 cm) p-value
Number of patients, N (%) 112 (58) 81 (42)
Age (years), median [IQR] 30.5 [22.8-39.3] 28 [23-39] 0.797
Sex
Male, N (%) 104 (93.3) 76 (93.8) 1.000
Female, N (%) 8 (6.7) 5(6.2)
Intervention
Chest tube thoracostomy, N (%) I'1(9.8) 77 (95.1) <0.001
Observation, N (%) 101 (90.2) 4 (4.9)
ICU admission
Absent, N (%) 106 (94.6) 59 (72.8) <0.001
Present, N (%) 6 (5.4) 22 (27.2)
Length of stay (days, meantSD) 4.5616.5 8.29+7.2 <0.001
Complication
Absent, N (%) 111 (99.1) 6l (75.3) <0.001
Present, N (%) 1 (0.9) 20 (24.7)
Complication type
Hemothorax, N (%) 0 (0.0) 12 (14.8) —
Persistent air leak, N (%) 0 (0.0) 5(6.2) —
Pleural effusion, N (%) 1 (0.9) 3(3.7) =
Injury Severity Score (mean+SD) 13.68+10.68 21.33+12.50 <0.001
Mechanism of injury
Stabbing, N (%) 83 (43) 66 (34.2) 0.302
Gunshot wound, N (%) 29 (15) 15 (7.8)
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Severity Score (ISS).

This study was approved by the Istanbul University Ethics
Committee (Date: 28.08.2025, Decision no: 2025/1333). The
study was carried out according to the human rights prin-
ciples of the Declaration of Helsinki

Statistical Analysis

Statistical analyses were conducted using SPSS software (ver-
sion 29.0; IBM Corp., Armonk, NY, USA). The Kolmogorov-
Smirnov test was used to determine the distribution of con-
tinuous data. Categorical variables were analyzed with the
chi-square and Fisher’s exact tests, as appropriate in con-
tingency tables, whereas Student’s t-test was performed for
comparison of continuous variables. A p-value of <0.05 was
considered indicative of statistical significance.

RESULTS

A total of 193 patients with penetrating traumatic pneumo-
thorax were analyzed. Pneumothorax size exceeded 2 cm in
42% of cases, whereas 58% presented with a pneumothorax
of 2 cm or less. The median age was 30.5 years in the minimal
pneumothorax group and 28 years in the large pneumotho-
rax group (p=0.797). Males constituted 104 patients (93.3%)
in the MP group and 76 patients (93.8%) in the LP group.

A strong correlation was observed between pneumothorax
size and treatment modality (p<0.001). Almost all patients
with larger pneumothoraces (>2 cm) required chest tube
thoracostomy (95.1%), while only a small fraction were man-
aged conservatively. In the MP group, conservative observa-
tion failed and chest tube insertion was required in || cases
(9.8%), whereas the majority (90.2%) resolved without inter-

vention.

ICU admission was significantly higher in the LP group com-
pared with the MP group (27.2% vs. 5.4%, p<0.001).

Clinical outcomes were also influenced by pneumothorax
size: LP patients had a longer mean hospital stay (8.29 vs.
4.56 days, p<0.001) and higher ISS values (21.33 vs. 13.68,
p<0.001).

Overall, complications were observed in 21 of 193 patients
(10.9%). The incidence was significantly higher in the LP group
compared with the MP group (24.7% vs. 0.9%, p<0.001). In
patients with LP, hemothorax was the most frequent com-
plication (n=12, 14.8%), followed by persistent air leak (n=5,
6.2%) and pleural effusion (n=3, 3.7%). Of the 12 hemothorax
cases, most were directly attributed to the initial penetrat-
ing trauma, whereas only two were considered tube-related
bleedings. In contrast, only one complication occurred in the
MP group (a pleural effusion, 0.9%) (Table ).

Among patients with LP (>2 cm), four were managed con-
servatively due to their stable clinical condition, and no mor-
tality occurred in this subgroup. Mortality was confined to
patients who underwent chest tube thoracostomy, with 18
deaths among 88 patients (20.5%), whereas no deaths were
observed among those managed conservatively (p<0.001).
Overall mortality in the study population was 18 of 193 pa-
tients (9.3%) (Table 2).

Subgroup analysis according to mechanism of injury demon-
strated that among patients with minimal pneumothoraces
(=2 cm), the need for chest tube thoracostomy was higher
in gunshot injuries compared with stab wounds (20.7% vs.
6.0%, p=0.033). In contrast, for patients with large pneumo-
thoraces (>2 cm), the requirement for tube thoracostomy

Table 2. Association between treatment modality and mortality

Treatment Modality Alive, N (%) Mortality, N (%) Total, N (%) p

Chest tube 70 (79.5) 18 (20.5) 88 (45.6)

Observation 105 (100.0) 0 (0.0) 105 (54.4) <0.001

Total 175 (90.7) 18 (9.3) 193 (100.0)

Table 3. Treatment distribution by mechanism of injury stratified by pneumothorax size

Pneumothorax Size Mechanism Chest Tube Observation Total P

N (%) N (%)

<2 cm Stabbing 5 (6.0) 78 (94.0) 83 0.033
Gunshot wound 6 (20.7) 23 (79.3) 29

>2 cm Stabbing 55 (83.3) I (16.7) 66 0.750
Gunshot wound 13 (86.7) 2 (13.3) 15
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was uniformly high in both gunshot and stab wound groups
(86.7% vs. 83.3%, p=0.75) (Table 3).

DISCUSSION

Traumatic pneumothorax remains a significant cause of mor-
bidity and mortality in penetrating thoracic trauma, and its
management continues to be a critical decision point, particu-
larly regarding the indications for chest tube thoracostomy
versus observation.l''! Large-scale trauma registries have em-
phasized the prognostic importance of pneumothorax size
and associated injuries.!'”]

The trauma mechanism also influenced treatment. Even small
pneumothoraces in gunshot injuries often required interven-
tion, reflecting the destructive nature of ballistic trauma,
whereas stab wounds were more frequently managed con-
servatively.['?]

Mortality was observed exclusively in the chest tube group,
which likely reflects the higher overall injury severity in pa-
tients requiring intervention rather than the procedure itself.
This supports the concept that chest tube placement is a
marker of severity rather than an independent predictor of
mortality.l']

Our study confirms that pneumothorax size is a decisive fac-
tor influencing therapeutic approach and outcomes. This is
consistent with earlier reports advocating tube thoracostomy
for larger or symptomatic pneumothoraces, while conserva-
tive management is safe and effective for smaller, stable cases.
Both prospective and retrospective studies have demonstrat-
ed the reliability of observation in carefully selected patients.
The 2 cm radiological threshold appears to be a practical and
reproducible parameter that facilitates clinical decision-mak-
ing.['s]

In centers with close clinical monitoring, observation remains
a safe option, as deterioration can be promptly detected and
managed with tube thoracostomy when required. In contrast,
in settings with limited monitoring capacity, prophylactic tube
placement may serve as a safeguard against delayed recogni-
tion of deterioration.'

Longer hospitalization in patients undergoing chest tube
drainage parallels prior studies that associated invasive man-
agement with prolonged stay due to tube maintenance, air
leak monitoring, and procedure-related risks. Similarly, the
higher Injury Severity Scores in patients with large pneumo-
thorax reflect their association with severe trauma and mul-
tiple injuries, consistent with findings that elevated ISS cor-
relates with poorer outcomes.['®!

Complications were more frequent in patients with large
pneumothorax, with hemothorax being the most prominent
complication, consistent with literature describing increased
bleeding risk in penetrating trauma. The greater demand for
intensive care in this group also reflects their overall physi-
ological burden, as noted in previous series linking pneumo-
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thorax size to ICU utilization.['®'8]

In our cohort, the majority of hemothorax cases were di-
rectly attributed to the penetrating injury itself, whereas only
a small minority were considered tube-related bleedings. This
finding is in line with previous reports, which emphasized that
iatrogenic hemothorax due to chest tube insertion is relative-
ly uncommon (<5%).l'"'®] Therefore, the overall hemothorax
rate of 14.8% in our study should primarily be interpreted
as a trauma-related consequence rather than a procedure-
related complication.

The overall complication profile in our study was at the lower
end of the spectrum reported in the literature. Meta-analyses
and large cohorts have documented complication rates vary-
ing widely depending on technique, patient selection, and
institutional protocols. Importantly, standardized approaches
have been shown to significantly reduce complication rates.
Higher frequencies have been described in other series, and
a meta-analysis highlighted the impact of tube size and tech-
nique selection on complication risk.['®! Taken together, our
findings reinforce the evidence that pneumothorax size is a
decisive prognostic factor. By integrating clinical decision-
making with radiological measurement, our study contributes
to the understanding that accurate early assessment of pneu-
mothorax size directly impacts hospital stay, ICU utilization,
complication profile, and survival outcomes.

CONCLUSION

Pneumothorax size has a decisive impact on therapeutic
strategies and clinical outcomes in penetrating chest trauma.
While patients with large pneumothoraces commonly re-
quired chest tube drainage and were associated with longer
hospital stays and higher complication rates, those with mini-
mal pneumothoraces were predominantly managed safely by
observation. Our study confirms that observation is a safe
approach for minimal pneumothorax. These results empha-
size the role of early radiologic assessment, supporting pneu-
mothorax size as a reliable predictor in guiding initial treat-
ment decisions.
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ORIJINAL CALISMA - 6Z

Penetran gogiis travmasinda minimal pnémotoraks yonetimi: Gozlem giivenli mi?

AMAC: Travmatik pnémotoraks, toraks travmasi sonrasinda sik karsilagilan bulgulardan biridir ve gogunlukla klinisyeni tiip torakostomi ile basit
gozlem arasinda hizli karar vermeye zorlar. Bilgisayarli Tomografide (BT) pnoémotoraks alani 2 santimetreden genis olan vakalarin rutin olarak drene
edilmesi yaygin kabul gérmiis olsa da, minimal pnémotorakslar i¢in en uygun tedavi yaklasimi konusunda kesin bir géris birligi bulunmamaktadir.
GEREC VE YONTEM: Merkezimizde 2020-2025 yillari arasinda takip edilen ardisik 193 penetran toraks travmali hasta retrospektif olarak incelendi.
Hastalar BT’de Slgiilen pnémotoraks oranina gére minimal pnémotoraks (MP) ve genis pnomotoraks (LP) olarak iki gruba ayrildi. Klinik ve radyo-
lojik parametreler, travma siddet skorlari, komplikasyonlar ve hastanede kalis stireleri kaydedildi; bunlarin tiip torakostomi ile iliskisi degerlendirildi.
BULGULAR: Toplam 193 hastanin | 12’si (%58) MP grubunda, 81’i (%42) LP grubunda yer aldi. Gruplar arasinda medyan yas benzerdi (30.5
yil [IQR 22.8-39.3] vs. 28 yil [IQR 23-39], p=0.797) ve cinsiyet dagiimi da farkl degildi (erkek %93.3 vs. %93.8, p=1.000). Tip torakostomi LP
grubunda 9%95.1 oraninda uygulanirken, MP grubunda yalnizca %9.8 oraninda gerekliydi (p<0.001). MP hastalarinin %90.2’si konservatif izlemle
basariyla yonetildi. LP hastalarinda hastanede kalis stiresi daha uzundu (8.29 vs. 4,56 giin, p<0.001), yogun bakim ihtiyaci daha fazlaydi (%27.2 vs.
%5.4, p<0.001) ve ISS degerleri daha yiiksekti (21.33 vs. 13.68, p<0.001). Komplikasyon orani LP grubunda anlamli olarak daha ylksekti (%24.7 vs.
%0.9, p<0.001); en sik goriilenler hemotoraks (%14.8), persistan hava kagagi (%6.2) ve plevral eflizyon (%3.7) idi. MP grubunda yalnizca bir hastada
(%0.9) plevral eflizyon gelisti. Genel mortalite %9.3 (18/193) olup, tim olumler tiip torakostomi grubunda izlendi (%20.5), gézlem grubunda 6lim
gorlilmedi (p<0.001). Alt grup analizinde, minimal pndmotoraksi olanlarda atesli silah yaralanmalarinda tlip torakostomi ihtiyaci bigaklanmalara gére
daha yiiksekti (%20.7 vs. %6.0, p=0.033).

SONUC: Bulgularimiz, minimal pnémotoraksli hastalarda dikkatli gézlemin giivenli bir segenek oldugunu, buna karsilik genis pndmotoraks saptanan
vakalarin genellikle invaziv tedavi gerektirdigini ve daha kot klinik sonuglarla iligkili oldugunu géstermektedir.

Anahtar sozclikler: Konservatif tedavi; penetran toraks travmasi; travmatik pnémotoraks; tiip torakostomi; yaralanma siddeti skoru.
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