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Introduction
Minimal pneumothorax, defined as a small collection of air between 
the visceral and parietal pleura without causing significant clinical 
symptoms, frequently occurs as a result of blunt chest trauma. It is 
often detected incidentally through imaging studies such as chest 
X-rays or computed tomography (CT) scans, especially in trauma 
patients. In most cases, minimal pneumothorax remains stable and 
does not require invasive intervention. However, the presence of 
rib fractures introduces a higher risk of progression, complicating 
the management strategy for these patients [1].

Rib fractures, especially multiple or displaced fractures, are a 
common finding in patients with blunt chest trauma. These fractures 
not only indicate the severity of the trauma but also increase the 
likelihood of lung injury due to sharp bone edges puncturing or 
lacerating the lung tissue, which can exacerbate the pneumothorax 
or cause pleural air leaks. Moreover, rib fractures are associated 
with severe pain, which can impair respiratory mechanics, leading 
to hypoventilation and secondary complications such as atelectasis 
or pneumonia. Pain management, therefore, becomes an integral 
part of the treatment plan, but it also complicates decision-making 
regarding observation versus early intervention in pneumothorax 
cases [1-2].

Historically, the management of minimal pneumothorax without 
rib fractures has been conservative, involving observation and 

serial imaging to monitor for any increase in pneumothorax 
size. However, in the presence of rib fractures, especially when 
accompanied by significant respiratory symptoms or radiographic 
progression, clinicians often face a dilemma: should the patient 
continue to be observed, or is early intervention, such as tube 
thoracostomy, warranted?

The clinical challenge lies in the identification of patients at 
risk of developing complications. For instance, patients with rib 
fractures are more prone to developing recurrent pneumothorax 
or experiencing prolonged air leaks. Prolonged air leaks, defined 
as continuous air leakage from the pleural space for more than 
48-72 hours, can be particularly problematic in these patients and 
often necessitate surgical intervention. Additionally, recurrent 
pneumothorax—where the air reaccumulates after initial treatment 
or resolution - can lead to more severe respiratory compromise if 
not addressed in a timely manner [1-3].

Current guidelines for the management of pneumothorax, 
such as those from the American College of Chest Physicians, 
generally recommend observation for stable patients with minimal 
pneumothorax who do not have significant symptoms or evidence 
of progression on imaging studies. However, there is a lack of 
consensus on how to manage minimal pneumothorax in patients 
with concomitant rib fractures. Some clinicians advocate for 
close monitoring over a period of 48 hours or more to ensure that 

ISSN: 3049-5849

Abstract
Objectives: This study aims to evaluate the clinical outcomes of trauma patients with minimal pneumothorax, with a specific focus on those with rib fractures. 
The primary objective is to assess whether a minimum 48-hour observation period is adequate to prevent complications such as recurrent pneumothorax 
or prolonged air leaks, and to examine the role of early intervention.

Methods: A retrospective study was performed on 185 trauma patients diagnosed with minimal pneumothorax over a five-year period. Among these, 
83 patients had rib fractures, while 102 did not. Clinical outcomes, including time to tube thoracostomy and the necessity of surgical intervention, were 
analyzed. Data were compared using chi-square tests, logistic regression models, and Kaplan-Meier survival analysis to determine time-to-intervention trends.

Results: Of the 185 patients, 159 were male and 26 were female, ranging from 19 to 85 years old. Tube thoracostomy was required in 9 patients with rib 
fractures after an average of 19 hours, while 5 patients without rib fractures required tube thoracostomy after an average of 17 hours. Surgical intervention 
was necessary for 4 patients due to recurrent pneumothorax or prolonged air leaks, all of whom had rib fractures.

Conclusions: Patients with rib fractures are at increased risk for complications and should be closely monitored for at least 48 hours to detect and manage 
complications early. Early intervention, particularly tube thoracostomy, may prevent more serious outcomes in patients with rib fractures.
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complications such as recurrent pneumothorax are detected early. 
Others suggest that early tube thoracostomy, performed before 
the patient becomes symptomatic, may reduce the risk of clinical 
deterioration and prevent the need for emergent intervention [4-5].

Moreover, the role of imaging in the detection and management of 
minimal pneumothorax continues to evolve. While chest X-rays 
remain the initial imaging modality in most trauma settings, 
they may underestimate the size and extent of pneumothorax, 
particularly in patients with associated rib fractures. High-
resolution CT scans provide more detailed information and are 
often used in cases where the clinical presentation and initial 
imaging findings do not correlate. However, the use of CT scans 
in all trauma patients with suspected pneumothorax may not 
always be practical or cost-effective, particularly in resource-
limited settings [3-6].

The objective of this study is to evaluate the clinical outcomes 
of trauma patients with minimal pneumothorax, with a specific 
focus on those who also have rib fractures. We aim to determine 
whether a minimum observation period of 48 hours is sufficient to 
detect complications in these patients and to identify factors that 
may warrant early intervention, such as tube thoracostomy. By 
analyzing the clinical data of these patients, we seek to contribute 
to the ongoing debate regarding the optimal management strategy 
for trauma-related minimal pneumothorax, particularly in patients 
at higher risk due to rib fractures.

In addition to examining the timing and necessity of tube 
thoracostomy, this study also seeks to explore the rate of 
complications, such as recurrent pneumothorax, prolonged air 
leaks, and the need for surgical intervention. Understanding the 
clinical trajectory of patients with minimal pneumothorax and rib 
fractures will help guide future recommendations for observation 
periods, pain management protocols, and intervention strategies 
in this unique patient population.

Patient Selection
This study included 185 trauma patients admitted with minimal 
pneumothorax between January 2019 and December 2023. Patients 
were divided into two cohorts based on the presence or absence of 
rib fractures. The inclusion criteria for this study were:
•	 Patients diagnosed with minimal pneumothorax based on 

clinical examination and radiographic imaging.
•	 Patients without immediate need for tube thoracostomy at 

admission.
•	 No prior history of pulmonary conditions that could interfere 

with pneumothorax management.

Patients were excluded if they required immediate invasive 
intervention at admission, had major associated chest injuries, 
or if their records lacked sufficient follow-up data.

The following table outlines the patient characteristics by group:

Table 1: Patient Demographics and Clinical Characteristics
Variable Rib Fracture (n=83) No Rib Fracture (n=102) Total (n=185)
Mean Age (years) 54 ± 12 45 ± 10 48 ± 11
Male (n, %) 72 (87%) 87 (85%) 159 (86%)
Female (n, %) 11 (13%) 15 (15%) 26 (14%)
Tube Thoracostomy (n) 9 (11%) 5 (5%) 14 (8%)
Surgery Required (n) 4 (5%) 0 (0%) 4 (2%)

Symptoms and Clinical Presentation
Patients with minimal pneumothorax generally presented with mild 
to moderate symptoms. Among the 83 patients with rib fractures, 
the most commonly reported symptoms included moderate to 
severe chest pain (reported by 35%) and shortness of breath (25%). 
In contrast, only 15% of patients without rib fractures reported 
significant chest pain, and 10% reported shortness of breath .
The onset of symptoms in patients with rib fractures was more 
pronounced, with several patients requiring analgesia to manage 
pain. Worsening clinical signs, such as increasing shortness 
of breath or oxygen desaturation, were key indicators for tube 
thoracostomy.

Statistical Methods
Descriptive statistics were used to summarize patient demographics, 
clinical characteristics, and intervention outcomes. Categorical 
variables were compared using chi-square tests, while continuous 
variables were compared using t-tests. Logistic regression analysis 
was conducted to evaluate the association between rib fractures 
and the likelihood of requiring an intervention (tube thoracostomy 
or surgery). Kaplan-Meier survival curves were used to assess time 
to intervention, with a p-value of <0.05 considered statistically 
significant.

Results
Patient Demographics
The study population consisted of 185 patients, with 83 (45%) 
having rib fractures and 102 (55%) having no fractures. The mean 
age of the patients was 48 years, with patients in the rib fracture 
group being older on average (mean age: 54 years) compared to 
those without rib fractures (mean age: 45 years). Males made up 
86% of the total cohort, with a slightly higher proportion of men 
in the rib fracture group.

Time to Intervention
The average time to tube thoracostomy was 19 hours in patients 
with rib fractures and 17 hours in patients without. A total of 14 
patients required tube thoracostomy during their hospital stay. The 
majority of these interventions occurred within the first 24 hours, 
as depicted in the Kaplan-Meier curve below.

Surgical Interventions
Of the 185 patients, 4 (5%) required surgical intervention due to 
complications such as recurrent pneumothorax or prolonged air 
leaks. All patients who underwent surgery had rib fractures, further 
emphasizing the elevated risk associated with this group (tarama).
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Complications and Follow-Up
Complications were notably more common in patients with rib 
fractures, with recurrent pneumothorax being the most frequently 
encountered complication. In this study, 3 patients required surgical 
intervention due to recurrent pneumothorax, all of whom had rib 
fractures. Additionally, 1 patient with a prolonged pneumothorax 
also underwent surgery, and this patient likewise had rib fractures. 
Importantly, no patients without rib fractures required surgical 
intervention during the course of the study. Over the 48-hour 
follow-up period, no significant complications were observed in 
patients without rib fractures, highlighting the increased risk of 
adverse outcomes in those with rib fractures.

Discussion
The management of minimal pneumothorax, particularly 
in trauma patients with concomitant rib fractures, presents a 
significant clinical challenge. While many patients with minimal 
pneumothorax can be managed conservatively with observation 
alone, the presence of rib fractures introduces a higher risk of 
complications, warranting a more cautious and proactive approach. 
This study provides important insights into the clinical outcomes 
of trauma patients with minimal pneumothorax, particularly 
highlighting the increased risks associated with rib fractures and 
the importance of extended observation and timely intervention 
[5].

Rib fractures are a well-established risk factor for the progression 
of minimal pneumothorax. In patients with rib fractures, the sharp 
edges of the fractured ribs can further injure the lung parenchyma, 
leading to increased pleural air leaks and worsening pneumothorax. 
This mechanical injury to the lung often necessitates more 
aggressive management, such as tube thoracostomy or, in severe 
cases, surgical intervention [4-6]. In our study, 11% of patients 
with rib fractures required tube thoracostomy, compared to only 
5% of those without rib fractures. Additionally, all patients who 
required surgery had rib fractures, underscoring the severity of 
injury in this subgroup of patients.

The role of rib fractures in the development of complications 
such as recurrent pneumothorax and prolonged air leaks is well 
documented. Studies have shown that patients with rib fractures 
are at higher risk for respiratory complications, including 
atelectasis, pneumonia, and ventilatory insufficiency due to 
pain-related splinting of the chest wall. Pain management is a 
critical aspect of care in these patients, as inadequate pain control 
can impair respiratory effort, leading to hypoventilation and an 
increased risk of secondary complications. However, aggressive 
pain management must be balanced with the need for close clinical 
monitoring to detect early signs of worsening pneumothorax [6-9].

Our findings support the need for a minimum 48-hour observation 
period for trauma patients with minimal pneumothorax and rib 
fractures. During this observation period, it is essential to monitor 
for signs of clinical deterioration, such as increasing respiratory 
distress, hypoxia, or worsening radiographic findings. In our study, 
most complications, including the need for tube thoracostomy, 
occurred within the first 24 hours. However, several patients with 
rib fractures developed complications later in the observation 
period, reinforcing the need for continued monitoring beyond 
the initial 24 hours.

The decision to perform tube thoracostomy in patients with minimal 
pneumothorax remains a subject of debate. Traditionally, tube 
thoracostomy has been reserved for patients with symptomatic or 
worsening pneumothorax. However, in the context of rib fractures, 

early intervention may be warranted to prevent complications such 
as recurrent pneumothorax or respiratory compromise [7-9]. In 
our study, 14 patients (8%) required tube thoracostomy, with the 
majority of interventions occurring within the first 24 hours of 
observation. The average time to tube thoracostomy was 19 hours 
in patients with rib fractures and 17 hours in patients without rib 
fractures, indicating that early clinical deterioration can occur in 
both groups.

Several factors should guide the decision to perform tube 
thoracostomy in patients with minimal pneumothorax and rib 
fractures. First, the presence of worsening clinical symptoms, such 
as increased chest pain, shortness of breath, or hypoxia, should 
prompt consideration for intervention. Second, radiographic 
findings, including increasing pneumothorax size or the presence of 
subcutaneous emphysema, are important indicators of progression. 
Finally, the patient’s overall clinical condition, including the 
presence of comorbidities or the need for mechanical ventilation, 
should be considered when deciding whether to intervene [8-11].

The conservative approach of observation alone may be appropriate 
for patients with minimal pneumothorax without rib fractures, as 
these patients are less likely to develop complications. However, 
for patients with rib fractures, particularly those with multiple or 
displaced fractures, early tube thoracostomy may prevent more 
severe outcomes [10-12]. Our study supports the recommendation 
for close clinical monitoring and early intervention in patients 
with rib fractures, as the risk of progression is significantly higher 
in this population.

The development of complications, such as recurrent pneumothorax 
and prolonged air leaks, is a key concern in the management of 
trauma patients with minimal pneumothorax [7]. In our study, 
4 patients (2%) required surgical intervention, all of whom had 
rib fractures. Recurrent pneumothorax was the most common 
indication for surgery, occurring in 3 patients, while 1 patient 
required surgery due to a prolonged air leak. These findings are 
consistent with previous studies that have demonstrated higher 
rates of complications in patients with rib fractures, particularly 
those with multiple or displaced fractures.

Recurrent pneumothorax is a serious complication that can 
occur despite initial conservative management. It is defined as 
the reaccumulation of air in the pleural space after the initial 
resolution of pneumothorax. In patients with rib fractures, the 
mechanical injury to the lung caused by the fractured ribs increases 
the risk of recurrent pneumothorax [8-12]. In our study, recurrent 
pneumothorax occurred within the first 48 hours in all patients 
who required surgery, highlighting the importance of extended 
observation in these patients.

Prolonged air leaks, defined as persistent pleural air leaks for 
more than 48-72 hours, are another complication that can occur 
in patients with rib fractures. These leaks result from continued 
air leakage from the lung parenchyma into the pleural space, often 
due to lung injury caused by the fractured ribs [9-10]. In our study, 
1 patient with a prolonged air leak required surgery, emphasizing 
the need for close monitoring and timely intervention in patients 
with rib fractures.

Radiographic imaging plays a critical role in the diagnosis and 
management of pneumothorax. Chest X-rays are typically the 
initial imaging modality used in trauma patients, but they may 
underestimate the size and extent of pneumothorax, particularly 
in cases of minimal pneumothorax [11-12]. In our study, patients 
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with worsening clinical symptoms often had radiographic evidence 
of increasing pneumothorax size on serial chest X-rays, prompting 
the decision to perform tube thoracostomy.

Computed tomography (CT) is more sensitive than chest X-ray 
in detecting pneumothorax and can provide detailed information 
about the extent of lung injury and the presence of rib fractures. 
In trauma patients with minimal pneumothorax and rib fractures, 
CT scans may be particularly useful in guiding management 
decisions. For example, in patients with subtle or equivocal 
findings on chest X-ray, a CT scan may reveal more extensive 
pneumothorax or underlying lung injury, prompting earlier 
intervention. However, the routine use of CT scans in all trauma 
patients with pneumothorax may not be practical or cost-effective, 
and clinical judgment should guide the use of advanced imaging 
modalities [10].

This study has several limitations that should be considered 
when interpreting the results. First, the retrospective nature 
of the study may introduce selection bias, as the decision to 
observe or intervene was based on clinician judgment rather 
than standardized protocols. Second, the relatively small sample 
size may limit the generalizability of the findings, particularly 
regarding the risk of complications in patients with rib fractures. 
Future prospective studies with larger patient populations and 
standardized management protocols are needed to validate the 
findings of this study.

Another limitation is the lack of long-term follow-up data, which 
could provide insights into the long-term outcomes of patients with 
minimal pneumothorax and rib fractures. While our study focused 
on the initial 48-hour observation period, long-term complications 
such as chronic pain, recurrent pneumothorax, or pleural scarring 
were not evaluated.

Conclusions
Trauma patients with minimal pneumothorax and rib fractures 
should be observed for at least 48 hours to monitor for complications 
such as recurrent pneumothorax and prolonged air leaks. Early 
intervention with tube thoracostomy should be considered for 
patients who show signs of clinical deterioration or worsening 

radiographic findings. Patients without rib fractures generally have 
favorable outcomes and may not require the same level of intensive 
monitoring, although close follow-up is still recommended.
Future research should focus on refining management protocols 
for these patients and identifying the most effective strategies for 
early intervention and complication prevention.
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