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ABSTRACT 
Background: Acute compartment syndrome (ACS) is a critical 
condition characterized by increased pressure within a closed 
fascial compartment, leading to compromised blood flow and 
potential tissue necrosis. Literature Review: The complexities 
surrounding the diagnosis of ACS are addressed by (Guo et al., 
2019), who emphasize the reliance on clinical assessments and 
the limitations of subjective criteria, such as the "5Ps": pain, 
pallor, paresthesias, paralysis, and pulselessness. They caution 
that these indicators can lead to unnecessary surgical 
interventions when not supported by objective pressure 
measurements. This concern is echoed by (Aleisawi et al., 
2021), who assert that pain disproportionate to the injury is the 
most sensitive indicator of impending ACS, calling for 
improved diagnostic accuracy. The integration of 
intracompartmental pressure (ICP) measurements is recognized 
as essential, as discussed by (Shiraz et al., 2022), who advocate 
for combining clinical judgment with objective measures to 
enhance diagnostic reliability. The limitations of imaging 
modalities are also noted, with (A. Al-Khafaji & Riemer, 2022) 
highlighting that while ultrasound can rule out other conditions, 
it is not definitive for ACS diagnosis, and MRI, despite its 
superior diagnostic capability, can introduce delays in 
treatment. Emerging technologies, such as continuous 
compartment pressure monitoring, are proposed by (Schupbach 
et al., 2024) to improve the timeliness of surgical intervention, 
addressing the shortcomings of traditional diagnostic 
approaches. This aligns with the comprehensive review by (L. 
Davidson et al., 2024), which emphasizes the need for 
evidence-based practices that integrate both clinical 
assessments and objective measurements. Conclusion: In 
conclusion, the literature reflects a consensus on the necessity 
for improved diagnostic strategies that combine clinical acumen 
with objective measures, particularly ICP monitoring, to 
enhance the identification and management of ACS. The 
evolution of thought surrounding ACS diagnosis underscores 
the critical importance of timely intervention to mitigate severe 
complications, thus emphasizing the need for ongoing 
advancements in diagnostic modalities and clinical practices. 
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INTRODUCTION 

Acute compartment syndrome (ACS) is a critical condition characterized by 

increased pressure within a closed fascial compartment, leading to compromised 

blood flow and potential tissue necrosis. The literature on ACS has evolved 

significantly over the past decade, focusing on the nuances of diagnosis and 

management. The review begins with the foundational insights provided by 

(Tapiwa Mabvuure et al., 2012), who emphasize the urgency of early diagnosis and 

intervention. Their work highlights that timely fasciotomy can markedly improve 

patient outcomes and reduce the risk of complications, underscoring the need for 

clinicians to remain vigilant in identifying this surgical emergency. 

(Guo et al., 2019) further elaborate on the complexities of diagnosing ACS, noting 

the reliance on clinical assessments and the controversial nature of the diagnostic 

criteria. They introduce the "5Ps" (pain, pallor, paresthesias, paralysis, and 

pulselessness) as critical indicators, but caution that subjective clinical evaluations 

may lead to unnecessary surgical interventions. The authors also point out that 

many medical facilities lack the necessary equipment for pressure measurement, 

which is essential for accurate diagnosis, thus highlighting a significant gap in 

clinical practice. 

(Aleisawi et al., 2021) reinforce the notion that traditional clinical signs are poor 

predictors of ACS, advocating for a more nuanced understanding of the condition. 

They assert that pain that is disproportionate to the injury is the most sensitive 

indicator of impending ACS, which echoes the findings of (Guo et al., 2019) 

regarding the inadequacy of standard clinical assessments. This perspective calls 

for a more rigorous approach to evaluation and diagnostic accuracy. 

In a case study, (Shiraz et al., 2022) discuss the diagnostic challenges faced in acute 

compartment syndrome, particularly when no clear etiology is present. They 

emphasize that while clinical judgment plays a pivotal role, it alone is insufficient 
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for reliable diagnosis, thus necessitating the integration of intracompartmental 

pressure measurements and imaging techniques. This sentiment is echoed in (A. Al-

Khafaji & Riemer, 2022)'s work, which discusses the limitations of imaging 

modalities in diagnosing ACS. They highlight that while ultrasound can provide 

valuable insights into muscle trauma and exclude other conditions, it is not a 

definitive diagnostic tool and can introduce delays in treatment. 

(Schupbach et al., 2024) introduce a novel approach to diagnosing ACS through 

continuous compartment pressure monitoring, which has shown promise in 

improving the timeliness of surgical intervention. They acknowledge the subjective 

nature of clinical findings and the mixed results associated with standard pressure 

measurements, advocating for new technologies that may enhance diagnostic 

accuracy. 

Finally, (L. Davidson et al., 2024) provide a comprehensive review of 

contemporary practices in diagnosing and managing ACS. They reiterate the 

importance of early identification to prevent irreversible damage, while also 

discussing the predominance of traumatic causes and the demographic disparities 

in incidence rates. Their review emphasizes the need for evidence-based practices 

and the integration of both clinical assessment and objective pressure measurements 

in the diagnostic process. 

In summary, the literature on acute compartment syndrome reflects a growing 

recognition of the need for improved diagnostic strategies that combine clinical 

acumen with objective measures. The evolution of thought regarding the 

management of ACS underscores the critical importance of timely intervention to 

mitigate the risk of severe complications. 

LITERATURE REVIEW 

The article "Acute Compartment Syndrome of the Limbs: Current Concepts and 

Management" by (Tapiwa Mabvuure et al., 2012) provides a comprehensive 

overview of acute compartment syndrome (ACS), focusing on its aetiology, 
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pathophysiology, diagnosis, and management strategies. The authors underscore 

the critical nature of early diagnosis and intervention, which are paramount in 

improving patient outcomes and minimizing the risk of complications, including 

the potential for legal indemnity. 

A key aspect of the article is the discussion of the various diagnostic modalities 

available for measuring intracompartmental pressures, which is essential for 

confirming the diagnosis of ACS. The authors detail both invasive and non-invasive 

techniques, highlighting that while direct measurement through a manometer is the 

gold standard, alternative methods such as the use of a handheld pressure monitor 

can also provide valuable insights. This critical evaluation of diagnostic techniques 

illustrates the complexity of accurately diagnosing ACS, as the condition can often 

be mistaken for other injuries or conditions. 

Furthermore, the article emphasizes the pathophysiological mechanisms underlying 

ACS, which occur when increased pressure within a closed fascial compartment 

compromises circulation and function of the tissues within that compartment. The 

authors elucidate how timely recognition of the signs and symptoms, such as pain 

out of proportion to injury and sensory deficits, is crucial for effective management. 

They argue that a high index of suspicion should be maintained, especially in at-

risk populations, such as those with recent fractures or significant soft tissue 

injuries. 

Management strategies discussed in the article center around the necessity of early 

fasciotomy as the definitive treatment for ACS. The authors contend that prompt 

surgical intervention not only alleviates pressure but also significantly improves the 

prognosis for limb function and reduces the risk of long-term complications. The 

review provides a compelling argument for the integration of clinical judgment with 

objective pressure measurements to guide treatment decisions. 

The article "Acute compartment syndrome: Cause, diagnosis, and new viewpoint" 

by (Guo et al., 2019) provides a comprehensive overview of the diagnostic 

modalities for acute compartment syndrome (ACS) of the extremities, emphasizing 
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the need for accurate assessment to prevent serious complications. The authors 

highlight that the diagnosis of ACS primarily relies on clinical evaluation and 

compartment pressure measurement, which are crucial for timely intervention. 

The article delineates the clinical hallmarks of compartment syndrome, succinctly 

summarized as the "5Ps": pain out of proportion, pallor, paresthesias, paralysis, and 

pulselessness. These indicators are critical as their presence often suggests the onset 

of muscle necrosis, marking a critical stage of ACS. However, the authors critically 

evaluate the reliability of subjective clinical assessments, noting that they can lead 

to unnecessary fasciotomies, which carry significant risks and complications. This 

point underscores the necessity for objective measurement techniques in clinical 

practice. 

(Guo et al., 2019) also discuss the limitations of current diagnostic tools. While 

invasive monitoring methods such as the Whitesides needle manometer and slit 

catheter are available, they are prone to complications such as blockage by muscle 

or blood clots, which can hinder accurate pressure readings. Furthermore, the STIC 

Monitor is introduced as a more straightforward option for measuring compartment 

pressure; however, the authors caution that it may yield misleading results due to 

potential technical variations. This critical evaluation of diagnostic modalities 

reflects a nuanced understanding of the challenges faced in diagnosing ACS, 

indicating that reliance on a single method may not suffice for accurate diagnosis. 

The article by (Aleisawi et al., 2021) provides a detailed exploration of acute 

compartment syndrome (ACS), emphasizing its definition and the critical role of 

interstitial pressure within closed fascial compartments. The authors articulate that 

ACS leads to microvascular compromise, which is a significant concern for 

clinicians when assessing limb viability. They highlight the classic signs associated 

with ACS, including tense swelling, pallor, paresthesia, paralysis, and 

pulselessness. However, the authors critically note that these signs are often poor 

predictors of the condition, which underscores the complexity of diagnosing ACS 

in clinical practice. 



Research Article                                                    Volume 01, Issue No. 02. 2025 

6 
The Medical Journal of Radiology and Oncology Radiation 

 
Downloaded from The Medical Journal of Radiology and Oncology Radiation 

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

 

A pivotal aspect of the article is the identification of pain as the most sensitive and 

reliable indicator of ACS. The authors emphasize that in patients who are 

neurologically responsive and sensate, pain that is disproportionate to the injury and 

unresponsive to analgesics serves as an early warning sign for potential 

compartment syndrome. This insight is particularly valuable for clinicians, as it 

shifts the focus from traditional signs that may be misleading to a more nuanced 

understanding of pain as a diagnostic modality. 

The case reports included in the article serve to illustrate the challenges faced in 

diagnosing ACS accurately. The authors effectively use these cases to demonstrate 

how reliance on classic signs can lead to misdiagnosis or delayed treatment, which 

can have dire consequences for limb function. This practical application of 

theoretical knowledge enhances the article's relevance and provides a real-world 

context for the discussion. 

The article "Unidentified Recurrent Acute Compartment Syndrome of the Right 

Upper Limb" by (Shiraz et al., 2022) provides a comprehensive examination of 

acute compartment syndrome (ACS), emphasizing its nature as a surgical 

emergency characterized by elevated pressure within a closed osteofascial 

compartment. The authors meticulously outline the consequences of untreated 

ACS, which can include ischemia, necrosis, infection, and potential amputation, 

highlighting the critical need for timely diagnosis and intervention. 

A significant contribution of this article is its discussion on the diagnostic 

modalities employed for ACS. While the authors acknowledge that ACS is 

primarily diagnosed through clinical judgment, they underscore the limitations of 

this approach, particularly its inadequate diagnostic performance characteristics. 

This recognition is crucial, as it points to the necessity for supplementary diagnostic 

measures to enhance the accuracy of ACS detection. The article suggests that 

intracompartmental pressure (ICP) measurements and radiological scans can serve 

as valuable adjuncts to clinical evaluation, providing quantitative data that may aid 

in confirming a diagnosis of ACS. 
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The article also notes the common sites for ACS, primarily the anterior 

compartment of the leg, but extends the discussion to other anatomical locations 

such as the forearm, thigh, buttock, shoulder, hand, and foot. This broad perspective 

is beneficial for clinicians as it reinforces the concept that ACS can occur in various 

contexts, including those with no identifiable underlying etiology. The authors' 

inclusion of cases with unidentified recurrent ACS further emphasizes the 

complexity of the condition and the potential challenges in diagnosis. 

However, while the article effectively highlights the importance of combining 

clinical assessment with ICP and imaging techniques, it could benefit from a more 

detailed exploration of the specific thresholds for ICP that indicate ACS and the 

types of radiological scans that are most effective in diagnosing the condition. 

Furthermore, the discussion could be enriched by including recent advancements in 

imaging technology or diagnostic algorithms that may enhance the identification of 

ACS. 

The article titled "Spontaneous acute forearm compartment syndrome: Case report 

of a clinical diagnosis with limited imaging options" by (A. Al-Khafaji & Riemer, 

2022) provides an insightful examination of acute compartment syndrome (ACS) 

and the challenges associated with its diagnosis. The authors emphasize that ACS 

is a surgical emergency characterized by elevated intracompartmental pressure, 

with a critical threshold set at > 30 mmHg, despite the accepted normal pressure 

being < 10 mmHg. This detail underscores the importance of understanding 

pressure dynamics within muscle compartments as a fundamental aspect of 

diagnosing ACS. 

The article highlights that fractures account for a significant majority (75%) of the 

predisposing factors for ACS, while other causes include penetrating traumas, 

burns, vascular injuries, bleeding disorders, and intense athletic activities. This 

broad range of potential causes illustrates the complexity of ACS and the necessity 

for a thorough clinical assessment to ascertain the underlying etiology. The authors 

assert that the gold standard for diagnosing ACS relies heavily on clinical 
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symptomatology, which can often be ambiguous and lead to delays in diagnosis and 

subsequent treatment. 

The discussion on imaging modalities is particularly noteworthy. The authors point 

out that while ultrasound (US) is a more accessible option for dynamic imaging of 

muscle trauma, its role in ACS diagnosis is limited. US can reveal signs of edema, 

indicated by increased echogenicity, but this finding is not specific to compartment 

syndrome. Furthermore, US can effectively rule out other conditions such as 

thrombus, muscle tears, and vascular occlusions, which may mimic ACS 

symptoms. 

In contrast, magnetic resonance imaging (MRI) is highlighted as superior for 

diagnosing soft tissue pathologies, including those relevant to ACS. However, the 

authors caution that the time required to obtain an MRI can lead to delays in critical 

surgical intervention, which is vital in cases of ACS. This tension between the need 

for accurate diagnosis and the urgency of treatment is a significant concern, as 

delays can result in irreversible muscle damage. 

The article also touches on the implications of delayed diagnoses, which can stem 

from unclear presentations of the condition or delays in patients seeking medical 

care. This aspect is crucial, as it emphasizes the need for heightened awareness and 

education regarding the signs and symptoms of ACS among both healthcare 

providers and patients. 

The article "Continuous Compartment Pressure Monitoring Allows the Early 

Detection of Compartment Syndrome After Arterial Revascularization" by 

(Schupbach et al., 2024) provides a critical examination of the diagnostic modalities 

for acute compartment syndrome (CS), particularly in the context of post-arterial 

revascularization. The authors emphasize that while the diagnosis of acute CS is 

traditionally based on clinical findings, these indicators are often debated and may 

not consistently lead to timely intervention. 
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The article outlines the classical symptoms of CS, including disproportionate pain, 

pain on passive muscle stretch, hypoaesthesia, weakness, swelling, and tight 

compartments. These clinical signs, while essential, may not always be reliable, 

leading to potential delays in diagnosis and treatment. The authors argue that 

continuous compartment pressure monitoring can significantly enhance the 

diagnostic process. They present evidence suggesting that this method reduces the 

time to surgical intervention, which is crucial given that the gold standard treatment 

for acute CS is an emergency fasciotomy aimed at alleviating the elevated pressures 

within the compartment. 

Moreover, the article highlights concerning statistics regarding the outcomes of 

fasciotomies, noting that nearly 17% of such procedures reveal some degree of 

myonecrosis, and 5.4% result in amputations. These figures underscore the 

inadequacy of current diagnostic techniques, which may lead to either delayed 

treatment or unnecessary surgical interventions. The authors advocate for the 

integration of advanced monitoring systems, specifically a micro-electrical machine 

systems (MEMS)-based pressure monitor, which has shown promising results in 

trauma patients. This technological advancement could potentially address the 

shortcomings of traditional diagnostic methods by providing real-time pressure 

data, thus facilitating earlier and more accurate diagnosis of CS. 

The article "Practical Review on the Contemporary Diagnosis and Management of 

Compartment Syndrome" by (L. Davidson et al., 2024) provides a thorough 

examination of acute compartment syndrome (ACS), emphasizing the critical 

nature of timely diagnosis and intervention to mitigate severe morbidity associated 

with this condition. The authors effectively highlight that ACS is predominantly a 

surgical emergency resulting from elevated intracompartmental pressures, which 

can surpass arterial perfusion pressure, leading to ischemia and subsequent 

complications such as irreversible myonecrosis and nerve damage. 

The article underscores that traumatic injuries account for approximately 75% of 

ACS cases, with the lower leg and forearm being the most frequently affected areas. 
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This statistic is particularly relevant as it points to the necessity for heightened 

awareness among healthcare providers, especially in emergency settings, to 

recognize the signs and symptoms of ACS in patients presenting with trauma. The 

authors also note a significant disparity in incidence rates between genders, 

attributing the higher prevalence in men to a combination of increased trauma 

exposure and a greater proportion of muscle mass relative to overall tissue, which 

may contribute to the development of ACS. 

A critical aspect of the review is the discussion on diagnostic modalities. While the 

authors acknowledge that direct measurement devices can objectively identify 

compartment pressures, they assert that clinical diagnosis remains the gold 

standard. This assertion is particularly important as it emphasizes the need for 

clinicians to rely on a comprehensive clinical assessment, including the evaluation 

of symptoms such as pain out of proportion to injury, sensory deficits, and motor 

weakness, which are essential for timely diagnosis. 

The review effectively synthesizes current evidence-based practices for the 

recognition and management of ACS, providing a clear framework for clinicians. 

However, it could benefit from a deeper exploration of the limitations of current 

diagnostic tools and the potential for advancements in technology to enhance 

diagnostic accuracy. Additionally, while the authors provide a robust overview of 

the condition, further discussion on post-operative management and rehabilitation 

following surgical intervention could enrich the understanding of long-term 

outcomes for patients with ACS. 

CONCLUSION 

The literature on acute compartment syndrome (ACS) has evolved to emphasize the 

critical nature of timely diagnosis and intervention, which are paramount for 

improving patient outcomes and minimizing complications. The foundational work 

by (Tapiwa Mabvuure et al., 2012) highlights the urgency of recognizing ACS as a 

surgical emergency, advocating for early fasciotomy to alleviate pressure and 

prevent irreversible tissue damage. 
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The complexities surrounding the diagnosis of ACS are addressed by (Guo et al., 

2019), who emphasize the reliance on clinical assessments and the limitations of 

subjective criteria, such as the "5Ps": pain, pallor, paresthesias, paralysis, and 

pulselessness. They caution that these indicators can lead to unnecessary surgical 

interventions when not supported by objective pressure measurements. This 

concern is echoed by (Aleisawi et al., 2021), who assert that pain disproportionate 

to the injury is the most sensitive indicator of impending ACS, calling for improved 

diagnostic accuracy. 

The integration of intracompartmental pressure (ICP) measurements is recognized 

as essential, as discussed by (Shiraz et al., 2022), who advocate for combining 

clinical judgment with objective measures to enhance diagnostic reliability. The 

limitations of imaging modalities are also noted, with (A. Al-Khafaji & Riemer, 

2022) highlighting that while ultrasound can rule out other conditions, it is not 

definitive for ACS diagnosis, and MRI, despite its superior diagnostic capability, 

can introduce delays in treatment. 

Emerging technologies, such as continuous compartment pressure monitoring, are 

proposed by (Schupbach et al., 2024) to improve the timeliness of surgical 

intervention, addressing the shortcomings of traditional diagnostic approaches. This 

aligns with the comprehensive review by (L. Davidson et al., 2024), which 

emphasizes the need for evidence-based practices that integrate both clinical 

assessments and objective measurements. 

In conclusion, the literature reflects a consensus on the necessity for improved 

diagnostic strategies that combine clinical acumen with objective measures, 

particularly ICP monitoring, to enhance the identification and management of ACS. 

The evolution of thought surrounding ACS diagnosis underscores the critical 

importance of timely intervention to mitigate severe complications, thus 

emphasizing the need for ongoing advancements in diagnostic modalities and 

clinical practices. 
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