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ABSTRACT
Objective: To evaluate changes in arterial blood gas (ABG) parameters before and after 
catheter thoracostomy in emergency department patients and to investigate whether 
specific ABG values could serve as predictors of intensive care unit (ICU) admission.
Methods: This single-center, retrospective observational study included 198 adult 
patients who underwent catheter thoracostomy in the emergency department between 
January 2020 and January 2024. ABG parameters—including pH, partial pressure of 
oxygen (PaO₂), partial pressure of carbon dioxide (PaCO₂), serum lactate, and oxygen 
saturation (SpO₂)—were recorded before and after the procedure. The primary outcome 
was ICU admission. 
Results: Post-thoracostomy, significant improvements were observed in all ABG 
parameters: pH (7.31 ± 0.08 → 7.38 ± 0.06), PaO₂ (61.2 ± 13.5 mmHg → 79.4 ± 15.7 
mmHg), SpO₂ (89.4 ± 4.5% → 94.7 ± 3.1%), PaCO₂ (45.7 ± 9.1 mmHg → 41.2 ± 7.8 mmHg), 
and lactate (3.6 ± 2.1 mmol/L → 2.3 ± 1.7 mmol/L) (p < 0.001 for all). ICU admission 
was required in 65 patients (32.8%). ICU-admitted patients had lower pH, PaO₂, and 
SpO₂, and higher PaCO₂ and lactate levels post-procedure (p < 0.001). Lactate showed 
the highest discriminative ability for ICU admission (AUC 0.760; optimal cutoff ≥4.06 
mmol/L; sensitivity 54.4%, specificity 93.2%). Binomial logistic regression identified 
higher lactate (OR 1.88; 95% CI 1.50–235.19), lower pH, lower SpO₂, and higher PaCO₂ 
as independent predictors of ICU admission, with lactate being the strongest predictor.
Conclusion: Catheter thoracostomy in the emergency department leads to significant 
improvements in ABG parameters. Among these, elevated lactate levels are the most 
powerful predictor of ICU admission. ABG analysis, particularly lactate monitoring, 
may aid early risk stratification and guide ICU resource allocation.
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Main Points:

•	 Catheter thoracostomy significantly improves arterial 
blood gas (ABG) parameters, including pH, pO₂, SpO₂, 
pCO₂, and lactate levels in emergency department 
patients with pleural pathologies.

•	 Post-procedural lactate level is the strongest predictor 
of ICU admission, with a cut-off value of ≥2.6 mmol/L 
yielding high sensitivity (84.3%) and specificity 
(75.0%).

•	 Patients with infectious or malignancy-related 
effusions, and those with comorbidities like COPD, 
are more likely to require ICU care after thoracostomy, 
highlighting the need for closer monitoring.

•	 Post-thoracostomy ABG analysis—especially lactate 
and oxygenation parameters—can serve as valuable 
tools for early risk stratification and ICU resource 
allocation in the emergency setting.

INTRODUCTION
Catheter thoracostomy is a frequently performed life-saving 
intervention in emergency departments (EDs), especially for 
patients presenting with pleural space pathologies such as 
pneumothorax, hemothorax, and pleural effusions. While the 
primary goal of thoracostomy is rapid pleural decompression 
to alleviate symptoms and prevent respiratory compromise, its 
physiological effects—particularly changes in arterial blood gas 
(ABG) parameters—have not been thoroughly investigated in 
large-scale emergency settings [1-3].

ABG analysis is a vital diagnostic and prognostic tool in 
emergency care, allowing clinicians to evaluate acid-base 
balance, oxygenation, ventilation, and tissue perfusion. 
Alterations in ABG parameters such as pH, partial pressure of 
oxygen (pO₂), partial pressure of carbon dioxide (pCO₂), and 
serum lactate levels can provide valuable information on the 
severity of respiratory or metabolic derangements. Elevated 
lactate, in particular, has been shown to correlate with poor 
outcomes in critical illness, including higher rates of ICU 
admission and in-hospital mortality [4-6].

Previous studies have demonstrated that thoracostomy can 
improve oxygenation by restoring the ventilation-perfusion 
(V/Q) ratio. In literature it is showed that thoracostomy not only 
relieved symptoms but also led to significant improvements in 

pO₂ and pH levels in patients with spontaneous pneumothorax. 
However, data on the prognostic implications of post-
thoracostomy ABG trends—especially in relation to ICU 
admission—remain limited. Moreover, no large-scale studies 
to date have simultaneously analyzed ABG parameters before 
and after catheter thoracostomy in a real-world ED cohort, nor 
have they assessed the predictive value of these parameters 
for ICU requirement [7-10]. Therefore, the primary objective 
of this study was to evaluate the changes in arterial blood gas 
parameters before and after catheter thoracostomy in patients 
presenting to the emergency department. The secondary 
objective was to investigate whether specific ABG values could 
serve as predictors of intensive care unit admission following 
the procedure.

MATERIALS AND METHODS
Study Design and Setting
This was a single-center, retrospective observational study 
conducted in the ED of a tertiary university hospital. The study 
period spanned from January 2020 to January 2024. Ethical 
approval was obtained from the institutional ethics committee 
prior to data collection (Approval No: 67, Date: 2025-05-20).

Study Population
All adult patients (≥18 years) who underwent catheter 
thoracostomy in the ED during the study period were screened. 
All patients who underwent catheter thoracostomy in the 
emergency department during the study period were included, 
regardless of whether they had isolated thoracic trauma or 
multisystem trauma. This approach reflects the real-world 
clinical population but may introduce variability in arterial 
blood gas parameters due to concomitant injuries such as 
traumatic brain injury or major abdominal trauma. Exclusion 
criteria were: (1) incomplete ABG records, (2) thoracostomy 
performed outside the ED setting, (3) patients who were already 
mechanically ventilated prior to thoracostomy, and (4) repeat 
thoracostomy procedures during the same admission.

Data Collection
Patient data were retrieved from the hospital’s electronic medical 
record system. The following variables were collected:
•	 Demographics: age, sex
•	 Clinical characteristics: trauma status, comorbidities 

(chronic obstructive pulmonary disease [COPD], malignancy, 
heart failure, hypertension, diabetes mellitus)

•	 Thoracostomy indication: hemothorax, pneumothorax, 
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malignancy-related effusion, infectious effusion, or other 
causes

•	 Arterial blood gas parameters: pH, pO₂, pCO₂, lactate 
(mmol/L), and oxygen saturation (SpO₂), recorded before 
and after the procedure

•	 Primary outcome: admission to the intensive care unit 
(ICU) following thoracostomy

ABG samples were obtained via radial artery puncture 
using standard aseptic technique. Blood gas analyses 
were performed with a point-of-care blood gas analyzer 
(Radiometer ABL800 FLEX, Copenhagen, Denmark).

Statistical Analysis
Data was analyzed using IBM SPSS Statistics (Version 26.0; IBM 
Corp., Armonk, NY, USA). Continuous variables were expressed 
as mean ± standard deviation (SD) or median (interquartile 
range, IQR), and categorical variables as frequency (percentage). 
Comparisons of pre- and post-thoracostomy ABG parameters 
were performed using the Wilcoxon signed-rank test due to non-
normal distributions. Patients were then categorized based on 
ICU admission status, and between-group comparisons were 
made using the Mann-Whitney U test for continuous variables 
and the chi-square test for categorical variables. Receiver 
operating characteristic (ROC) curve analyses were conducted 
to determine the predictive ability of ABG parameters for ICU 
admission. For each parameter, the area under the curve (AUC), 
optimal cut-off value (based on Youden’s index), sensitivity, and 
specificity were calculated. A p-value of <0.05 was considered 
statistically significant. To identify predictors of ICU admission 
following catheter thoracostomy, a binomial logistic regression 
model was constructed including arterial blood gas parameters: 
pH, PaO₂, PaCO₂, lactate, and SpO₂. Model fit was assessed using 
Deviance, Akaike Information Criterion (AIC), and McFadden 
R². Odds ratios (ORs) with 95% confidence intervals (CIs) were 
calculated to quantify the strength of association between each 
parameter and ICU admission.

RESULTS
A total of 198 patients who underwent catheter thoracostomy in 
the emergency department were included in the final analysis. 
The mean age was 56.4 ± 18.9 years, and 66.7% of the patients 
were male. Trauma was the reason for admission in 20.7% 
of cases, while 79.3% were non-trauma related. Common 
comorbidities included chronic obstructive pulmonary disease 
(26.3%), malignancy (24.7%), hypertension (30.8%), and 
diabetes mellitus (22.2%). The most frequent indications for 

thoracostomy were hemothorax (32.8%), malignancy-associated 
effusion (24.7%), and pneumothorax (21.7%) (Table 1).

Table 1. Demographic and Clinical Characteristics of Patients 

Characteristic Value

Age, mean ± SD, y 56.4 ± 18.9

Gender, No. (%)

  Male 132 (66.7)

  Female 66 (33.3)

Trauma history, No. (%)

  Present 41 (20.7)

  Absent 157 (79.3)

Chronic diseases, No. (%)

  Chronic obstructive pulmonary disease 52 (26.3)

  Malignancy 49 (24.7)

  Heart failure 35 (17.7)

  Renal failure 18 (9.1)

  Diabetes mellitus 44 (22.2)

  Hypertension 61 (30.8)

  Other 27 (13.6)

Thoracostomy indication, No. (%)

  Hemothorax 65 (32.8)

  Pneumothorax 43 (21.7)

  Malignancy-related pleural effusion 49 (24.7)

  Infection-related pleural effusion 29 (14.6)

  Other 12 (6.1)

Changes in Arterial Blood Gas Parameters
Comparison of pre- and post-thoracostomy arterial blood gas 
(ABG) parameters revealed statistically significant improvements 
across all measured variables. Mean pH increased from 7.31 ± 
0.08 to 7.38 ± 0.06, pO₂ from 61.2 ± 13.5 mmHg to 79.4 ± 15.7 
mmHg, and SpO₂ from 89.4 ± 4.5% to 94.7 ± 3.1% (p < 0.001 for 
all). In contrast, pCO₂ decreased from 45.7 ± 9.1 mmHg to 41.2 
± 7.8 mmHg, and lactate levels from 3.6 ± 2.1 mmol/L to 2.3 ± 
1.7 mmol/L (p < 0.001) (Table 2). These findings demonstrate 
a significant physiologic benefit of thoracostomy in improving 
oxygenation and reducing respiratory/metabolic derangement.

Comparison Based on ICU Admission Status
Among the study population, 65 patients (32.8%) required 
admission to the intensive care unit (ICU) after thoracostomy, 
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whereas 133 patients (67.2%) were managed without ICU care. 
When stratified by ICU admission, post-thoracostomy ABG 
parameters differed significantly between the two groups. ICU-
admitted patients had lower mean pH (7.29 ± 0.07 vs. 7.37 ± 
0.06), pO₂ (63.4 ± 14.1 mmHg vs. 80.9 ± 15.2 mmHg), and SpO₂ 
(87.3 ± 5.1% vs. 95.1 ± 2.8%), as well as higher pCO₂ (48.3 ± 
8.9 mmHg vs. 40.6 ± 7.2 mmHg) and lactate levels (4.1 ± 2.3 
mmol/L vs. 2.0 ± 1.4 mmol/L) compared to non-ICU patients (p 
< 0.001 for all comparisons) (Table 3).

Table 2. Comparison of Blood Gas Parameters Before and After 
Thoracostomy

Parameter
Before 

(Mean ± SD)
After 

(Mean ± SD)
p-value

pH 7.31 ± 0.08 7.38 ± 0.06 <0.001

Partial Pressure of 
Oxygen (mmHg)

61.2 ± 13.5 79.4 ± 15.7 <0.001

Partial Pressure of 
Carbon Dioxide (mmHg)

45.7 ± 9.1 41.2 ± 7.8 <0.001

Lactate Level (mmol/L) 3.6 ± 2.1 2.3 ± 1.7 <0.001

Peripheral Oxygen 
Saturation (%)

89.6 ± 4.8 95 ± 5 <0.001

Table 3. Comparison of Blood Gas Parameters After 
Thoracostomy Between Patients with and Without ICU 
Admission

Parameter
ICU 

Admission
Non-ICU 

Admission
p-value

pH 7.29 ± 0.07 7.37 ± 0.06 <0.001

Partial Pressure of Oxygen 
(mmHg)

63.4 ± 14.1 80.9 ± 15.2 <0.001

Partial Pressure of Carbon 
Dioxide (mmHg)

48.3 ± 8.9 40.6 ± 7.2 <0.001

Lactate Level (mmol/L) 4.1 ± 2.3 2.0 ± 1.4 <0.001

Peripheral Oxygen 
Saturation (%)

87.3 ± 5.1 95.1 ± 2.8 <0.001

ICU Admission Rates Across Clinical Subgroups
Analysis of ICU admission rates by clinical subgroup revealed 
substantial variability. The highest ICU admission rates were 
seen in patients with infectious effusions (48.3%) and those 
with malignancy-related effusions (42.9%). Patients with 
COPD (32.7%) and heart failure (28.6%) also had elevated ICU 
admission rates, while the lowest rate was observed in trauma 

patients (17.1%) (Table 4). These differences were statistically 
significant for infectious effusions, malignancy, and COPD 
groups.

Predictive Performance of ABG Parameters for ICU 
Admission
We performed ROC curve analysis to evaluate the predictive 
performance of arterial blood gas parameters for intensive care 
unit admission in patients undergoing catheter thoracostomy 
in the emergency department. Among the evaluated variables, 
lactate demonstrated the highest discriminative ability, with an 
area under the curve of 0.760 (95% confidence interval, 0.694–
0.825, p < 0.001). The optimal cutoff value for lactate was ≥4.06 
mmol/L, yielding a sensitivity of 54.4% and specificity of 93.2%.
pH exhibited moderate predictive performance, with an area 
under the curve of 0.668 (95% confidence interval, 0.593–0.743, 
p < 0.001), and an optimal threshold of ≤7.27, corresponding to a 
sensitivity of 34.4% and specificity of 91.8%. Oxygen saturation 
also showed modest predictive value (area under the curve, 
0.652; 95% confidence interval, 0.577–0.728; p < 0.001), whereas 
partial pressure of carbon dioxide and partial pressure of oxygen 
had lower discriminative ability (area under the curve, 0.569 and 
0.553, respectively; p > 0.05 for both) (Table 5).

Overall, these findings suggest that elevated lactate and acid-
base disturbances are the strongest arterial blood gas predictors 
of intensive care unit admission in this patient population. The 
ROC curves for all variables are summarized in Figure 1.

Figure 1. ROC curves for pH, partial pressure of oxygen, partial 
pressure of carbon dioxide, lactate, and oxygen saturation
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Binomial Logistic Regression 
Binomial logistic regression was performed to evaluate the 
association between arterial blood gas parameters and ICU 
admission. The model demonstrated acceptable fit (Deviance = 
185, Akaike Information Criterion = 197, McFadden R² = 0.29) 
and included a total of 198 patients. Among the predictors, lower 
arterial pH (β = -109.54; P < 0.001), higher serum lactate (β = 
0.63; P < 0.001), lower SpO₂ (β = -0.13; P = 0.001), and higher 
PaCO₂ (β = -0.04; P = 0.049) were significantly associated 

with increased likelihood of ICU admission. PaO₂ was not a 
significant predictor in the multivariable model (P = 0.41). The 
strongest predictor was serum lactate, with an odds ratio of 1.88 
(95% CI, 1.50–235.19), indicating that each unit increase in 
lactate substantially increased the probability of ICU admission 
(Table 6). These findings highlight the prognostic utility of 
ABG parameters, particularly lactate, in guiding early clinical 
decision-making for patients undergoing catheter thoracostomy 
in the emergency department.

Table 4. ICU Admission Rates Across Different Clinical Groups

Clinical Group Total Patients (n) ICU Admissions (n) ICU Admission Rate (%) p-value

Chronic Obstructive Pulmonary Disease 52 17 32.7% 0.028

Malignancy (all cancer types combined) 49 21 42.9% 0.004

Heart Failure 35 10 28.6% 0.079

Traumatic Injury 41 7 17.1% 0.315

Infection-Related Pleural Effusion 29 14 48.3% 0.002

Table 5. Diagnostic Performance of Arterial Blood Gas Parameters for Intensive Care Unit Admission

Parameter Cutoff
AUC 

(95% CI)
Std. 

Error
p-value

Sensitivity 
(%)

Specificity 
(%)

Positive 
LR

Negative 
LR

PPV 
(%)

NPV 
(%)

Accuracy 
(%)

Hydrogen Ion 
Concentration 
(pH)

≤7.2705
0.668 

(0.593–
0.743)

0.0382 <0.001 34.4 91.8 4.19 0.72 87.8 45.0 55.6

Partial 
Pressure of 
Oxygen in 
Arterial Blood

≥59.6 
mmHg

0.553 
(0.473–
0.634)

0.0411 0.194 59.2 56.2 1.35 0.73 69.8 44.6 58.1

Partial 
Pressure 
of Carbon 
Dioxide in 
Arterial Blood

≤52.4 
mmHg

0.569 
(0.484–
0.654)

0.0433 0.110 83.2 31.5 1.22 0.53 67.5 52.3 64.1

Blood Lactate 
Concentration

≥4.055 
mmol/L

0.760 
(0.694–
0.825)

0.0333 <0.001 54.4 93.2 7.94 0.49 93.2 54.4 68.7

Oxygen 
Saturation

≤88%
0.652 

(0.577–
0.728)

0.0385 <0.001 49.6 79.5 2.41 0.63 80.5 47.9 60.6
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DISCUSSION
This retrospective study evaluated the relationship between 
arterial blood gas (ABG) parameters and intensive care unit (ICU) 
admission in patients who underwent catheter thoracostomy 
in the emergency department. Our findings demonstrate that 
thoracostomy not only provides mechanical decompression 
but also yields significant physiological improvements, 
particularly in parameters related to oxygenation and metabolic 
status. Moreover, certain ABG values—especially lactate and 
pH—were found to be strong predictors of ICU admission, 
highlighting their prognostic utility in emergency care.

In the overall cohort, thoracostomy led to significant increases 
in pH, pO₂, and SpO₂ levels, and marked reductions in pCO₂ 
and lactate levels. These findings are consistent with the 
physiological expectations of pleural decompression, which 
facilitates lung re-expansion, restores ventilation-perfusion 
matching, and improves gas exchange. Kundu et al. [11] also 
reported similar improvements in pO₂ and pH values following 
thoracostomy in a prospective observational study on 30 
spontaneous pneumothorax patients. However, our study is the 
first to demonstrate such changes in a heterogeneous emergency 
population, including both traumatic and non-traumatic 
etiologies, across a wide clinical spectrum.

When stratified by ICU admission, patients requiring critical 
care exhibited more profound derangements in ABG values 
even after thoracostomy, suggesting either persistent disease 
severity or insufficient physiological compensation. This 
subgroup had significantly lower pH, pO₂, and SpO₂ levels, 
alongside elevated pCO₂ and lactate levels. These findings are 
aligned with those of Ospina-Tascón et al. [12], who identified 
persistent hyperlactatemia, elevated ΔpCO₂, and acidosis as 

strong indicators of poor outcomes in septic shock. Among 
the evaluated parameters, serum lactate emerged as the most 
powerful predictor of ICU admission, with an AUC of 0.818 and 
an optimal threshold of ≥2.6 mmol/L. This is consistent with the 
study by Tang et al. [13], in which stepwise lactate kinetics over 
24 hours reliably predicted ICU needs and adverse outcomes in 
critically ill patients. Lactate is a well-established biomarker of 
tissue hypoxia, systemic inflammation, and metabolic stress. 
Its elevation may reflect both reversible hypoperfusion and 
irreversible cellular dysfunction [5,13-15]. Further supporting 
the utility of lactate, in the study by Işık et al. [16], lactate levels 
were significantly higher in the mortality group compared to 
survivors (5.18 ± 0.91 vs. 2.87 ± 0.22, p = 0.001) among patients 
presenting to the emergency department with spontaneous 
and traumatic pneumomediastinum. In our study, the high 
sensitivity (84.3%) and specificity (75.0%) of lactate underscore 
its clinical relevance in early risk stratification. These findings 
collectively support the routine incorporation of lactate 
monitoring into early decision-making protocols for patients 
undergoing thoracostomy in the ED. Building on these findings, 
our multivariate logistic regression analysis demonstrated that, 
after adjusting for other arterial blood gas parameters, serum 
lactate remained the strongest independent predictor of ICU 
admission. Notably, lactate exhibited the highest odds ratio 
among all variables, reinforcing its critical role in identifying 
patients at risk for intensive care. These results further support 
the integration of lactate measurement into post-thoracostomy 
risk stratification and clinical decision-making in the emergency 
department.

In our study, patients admitted to the intensive care unit after 
catheter thoracostomy frequently exhibited arterial blood gas 
abnormalities consistent with guideline-based definitions of 

Table 6. Multivariable Binomial Logistic Regression Analysis of Initial Arterial Blood Gas Parameters Predicting Intensive Care 
Unit Admission 

Predictor Estimate (β) Standard Error Z P value Odds Ratio 95% CI for OR

Hydrogen Ion Concentration (pH) 916.08 194.44 4.71 <.001 6.09 × 10³⁹ 1.71 × 10²³ – 2.16 × 10⁵⁶

Partial Pressure of Oxygen in 
Arterial Blood

-109.54 25.81 -4.24 <.001 1.75 × 10⁻⁵ 1.11 × 10⁻⁷ – 0.00275

Partial Pressure of Carbon Dioxide 
in Arterial Blood

0.012 0.014 0.82 0.413 1.01 0.98 – 104.07

Arterial carbon dioxide tension -0.040 0.021 -1.97 0.049 0.96 0.92 – 1.00

Blood Lactate Concentration 0.629 0.116 5.44 <.001 1.88 1.50 – 235.19

Oxygen saturation -0.130 0.041 -3.18 0.001 0.88 0.81 – 0.95
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respiratory failure, such as PaO₂ < 60 mm Hg and PaCO₂ > 45 
mm Hg. This finding supports the clinical relevance of ABG 
analysis in early decision-making. Additionally, we observed 
that elevated lactate levels were significantly associated with 
ICU requirement, which aligns with international guideline 
recommendations emphasizing hyperlactatemia as a marker of 
poor prognosis in patients with respiratory failure. Together, 
these observations highlight the utility of ABG parameters 
not only in diagnostic confirmation but also in prognostic 
assessment of patients undergoing catheter thoracostomy in the 
emergency department.

Additionally, ICU admission rates were significantly higher 
in patients with infectious or malignancy-related effusions. 
These findings are in line with previous studies demonstrating 
high morbidity and mortality in these subgroups. For instance, 
Markatis et al. [17] reported a 30-day mortality of 22% and one-
year mortality of 74% in patients with malignant pleural effusion. 
These results emphasize the importance of vigilant monitoring 
and early escalation of care in these high-risk populations, even 
when thoracostomy has been performed.

A unique strength of our study lies in its comprehensive 
comparison of pre- and post-thoracostomy ABG values and 
their relationship to ICU admission. While previous literature 
has largely focused on procedural outcomes or complications 
of thoracostomy, our findings offer a physiologically grounded, 
biomarker-driven approach to guide post-intervention risk 
assessment in the ED.

Limitations
This study has several limitations that should be considered 
when interpreting the results. First, its retrospective and 
single-center design introduces the potential for selection bias. 
Since the inclusion of patients relied on the availability and 
completeness of electronic medical records, it is possible that 
cases with incomplete data or non-standardized documentation 
were inadvertently excluded, which may have skewed the study 
population. Second, information bias may have arisen due 
to variability in the timing and technique of ABG sampling. 
Although efforts were made to collect ABG values as close as 
possible to the thoracostomy procedure, the exact timing was 
not standardized across all patients. These inconsistencies could 
have introduced measurement bias, particularly in dynamic 
parameters such as lactate and pCO₂. Third, ICU admission was 
used as the primary outcome. However, this endpoint may be 

influenced by institutional policies, bed availability, physician 
discretion, and other confounding factors beyond the physiological 
status of the patient, introducing a risk of misclassification bias 
when interpreting ABG values as direct predictors of ICU 
requirement. Although subgroup analyses based on acute versus 
chronic indications for thoracostomy, or first-time versus repeat 
procedures, could provide additional insights, the sample size in 
each subgroup was insufficient for reliable statistical evaluation. 
The heterogeneity of prior interventions and these confounding 
factors may have contributed to additional variability in ABG 
parameters and clinical outcomes. Future prospective studies 
with standardized documentation could better assess the impact 
of repeated thoracostomy and other clinical variables on patient 
physiological responses and outcomes.

Moreover, detailed data on in-hospital and ICU mortality, 
duration of hospital or ICU stay, and the need for mechanical 
ventilation were not consistently available in the medical 
records and therefore could not be analyzed. The absence of 
these outcomes restricts the ability to comprehensively assess 
the prognostic implications of ABG parameters. In addition, 
scoring systems such as APACHE II or SAPS II, which provide 
objective measures of illness severity and could have added 
further context regarding ICU outcomes, were not applied 
due to the retrospective design and limited availability of 
standardized clinical data. Lastly, detailed hemodynamic 
parameters, including blood pressure trends or shock indices, as 
well as documentation of other specific ICU indications related 
to thoracostomy, were not available for all patients, limiting 
the assessment of overall clinical status and the comprehensive 
understanding of ICU admission decisions.

Future prospective, multicenter studies with standardized ABG 
sampling, comprehensive outcome data, and incorporation of 
validated severity scoring systems are warranted to minimize 
bias and improve the generalizability of these findings.

CONCLUSION
This study demonstrates that catheter thoracostomy in 
emergency department patients results in significant 
improvements in arterial blood gas parameters, particularly pH, 
pO₂, SpO₂, and lactate. Among these, elevated lactate levels—
especially >4 mmol/L—were the strongest predictors of ICU 
admission. These findings suggest that post-procedural blood 
gas analysis, especially lactate monitoring, may assist clinicians 
in early risk stratification and guide ICU resource allocation. 
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Further prospective research is needed to confirm these results 
and explore long-term outcomes.
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