Journal of Neonatal Surgery

ISSN(Online): 2226-0439
Vol. 14, Issue 1s (2025)
https://www.jneonatalsurg.com OPEN ACCESS

Comparative study of histopathological changes in chronic vs. acute inflammatory diseases

Smruti Ranjan Dash?, Mahendra Kumar Sahu?

1Assistant Professor, Department of Pharmacy, Kalinga University, Raipur, India.
2Research Scholar, Department of Pharmacy, Kalinga University, Raipur, India.

Cite this paper as: Smruti Ranjan Dash, Mahendra Kumar Sahu, (2025) Comparative study of histopathological changes in
chronic vs. acute inflammatory diseases. Journal of Neonatal Surgery, 14 (1s), 361-366.

ABSTRACT

OBJECTIVE

To conduct a comparative study of histopathological changes in chronic versus acute inflammatory diseases. This research
focuses on analyzing the cellular and tissue alterations observed in biopsies from patients suffering from chronic
inflammatory conditions, such as chronic arthritis, and acute inflammatory conditions, such as acute infections.

METHODS

A total of 200 tissue samples were collected from patients diagnosed with chronic and acute inflammatory diseases.
Histopathological examinations were performed using hematoxylin and eosin (H&E) staining, along with specialized
immunohistochemical techniques to assess specific inflammatory markers. Comparative analyses were conducted to evaluate
tissue architecture, immune cell infiltration, fibrosis, and vascular changes.

RESULTS

The study revealed distinct histopathological features for chronic and acute inflammatory diseases. Chronic inflammatory
tissues exhibited persistent immune cell infiltration, fibrosis, and chronic tissue damage, whereas acute inflammation
displayed rapid and transient cellular responses with increased vascular permeability and neutrophil infiltration. Additionally,
chronic conditions showed greater tissue remodeling and structural damage compared to acute conditions.

CONCLUSION

This comparative analysis highlights the differences in tissue pathology between chronic and acute inflammatory diseases.
Chronic inflammation is marked by prolonged tissue damage and a sustained immune response, while acute inflammation is
characterized by a swift, transient reaction with pronounced vascular and cellular alterations. These findings provide valuable
insights into disease progression and may guide the development of targeted therapeutic strategies for managing chronic and
acute inflammatory conditions. Further studies are needed to explore the molecular pathways underlying these
histopathological changes.
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progression, cellular alterations, structural analysis.

1. INTRODUCTION

Inflammation is an essential biological response that serves to protect the body from injury and infection. However, when
inflammation becomes dysregulated, it can lead to the development of chronic inflammatory diseases, which are associated
with long-term tissue damage and impaired function. Acute inflammation, on the other hand, provides a temporary and
immediate response to harmful stimuli, aiming to resolve the issue swiftly and restore normal tissue function once the
stimulus is eliminated.

Histopathology serves as a valuable tool for understanding the underlying mechanisms of these inflammatory processes. By
examining tissue biopsies under a microscope, clinicians and researchers can assess the extent of cellular infiltration, tissue
architecture, and the nature of the inflammatory response. This allows for a better understanding of how chronic and acute
inflammation impact tissue health and patient outcomes.

Chronic inflammatory diseases, such as autoimmune disorders (e.g., rheumatoid arthritis, lupus), cardiovascular diseases,
and chronic infections, are characterized by persistent immune activation, prolonged tissue injury, and fibrosis. These
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conditions often involve a complex interplay of immune cells, cytokines, and extracellular matrix components that contribute
to sustained inflammation and tissue remodeling.

In contrast, acute inflammation is typically a short-term response to infections, injuries, or other acute stressors. It is marked
by rapid and transient changes in tissue structure, such as increased vascular permeability, neutrophil infiltration, and the
resolution of inflammation once the underlying cause is addressed.

Comparing the histopathological changes between chronic and acute inflammatory diseases provides valuable insights into
disease progression, prognosis, and the development of targeted therapies. This study aims to systematically analyze the
histopathological features of these two types of inflammation, offering a comprehensive understanding of their distinct
characteristics and impact on tissue health. Through this comparison, clinicians can better tailor treatment strategies to meet
the specific needs of patients affected by chronic and acute inflammatory conditions.

2. BACKGROUND

The distinction between chronic and acute inflammation has been extensively explored in histopathological studies. Chronic
inflammation involves a prolonged immune response, leading to tissue damage, fibrosis, and persistent immune cell
infiltration. In contrast, acute inflammation is characterized by rapid, short-term changes aimed at resolving the underlying
insult.

2.1 Chronic Inflammation

Numerous studies have focused on chronic inflammatory diseases such as rheumatoid arthritis, psoriasis, and chronic
obstructive pulmonary disease (COPD). Histopathological analysis of these conditions reveals the sustained infiltration of
immune cells such as macrophages, lymphocytes, and fibroblasts, along with the formation of granulomas and fibrotic tissue.
Chronic inflammation is often associated with tissue remodeling and long-term damage, making it a significant focus for
researchers investigating disease progression and treatment.

Key findings from chronic inflammation studies:

o Persistent immune cell infiltration leading to tissue damage.
o Increased presence of pro-inflammatory cytokines like IL-1p, TNF-a, and IL-6.
o Enhanced fibrosis and extracellular matrix deposition, contributing to structural changes in tissues.

2.2 Acute Inflammation

Acute inflammation, on the other hand, is a short-lived, intense response to infections or injuries, characterized by rapid
recruitment of neutrophils and transient changes in vascular permeability. Histopathological studies of acute inflammation,
such as in cases of acute bacterial infections or traumatic injuries, show temporary cellular changes that resolve once the
stimulus is removed.

Key findings from acute inflammation studies:
o Rapid cellular infiltration with neutrophils, eosinophils, and other immune cells.
e Transient vascular changes including increased permeability and edema.
¢ Resolution of inflammation with minimal long-term tissue damage, barring chronic sequelae in some cases.

2.3 Comparative Analysis

Research comparing chronic and acute inflammation highlights distinct histopathological features. Chronic inflammation is
marked by prolonged immune activation, extensive tissue injury, and fibrosis, while acute inflammation is characterized by
swift, transient responses with less tissue disruption. Studies also emphasize the differential expression of inflammatory
markers and tissue repair mechanisms between the two types of inflammation.

In recent years, advancements in molecular techniques and immunohistochemistry have allowed for a deeper understanding
of these processes, offering insights into potential therapeutic targets for managing chronic and acute inflammatory diseases.

This literature survey underscores the importance of understanding histopathological changes to differentiate between
chronic and acute inflammatory conditions, which is crucial for developing effective diagnostic and treatment strategies.

3. COMPARATIVE ANALYSIS

Table 1: Detailed comparison of chronic vs. acute inflammatory diseases

Feature Chronic Inflammation Acute Inflammation
Duration Prolonged (weeks to months or even years) Short-term (hours to days)
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Cause

Persistent exposure to antigens, autoimmune
responses, chronic infections, prolonged tissue
injury

Rapid onset due to infection, injury, acute
environmental stimuli

Histopathological
Features

- Immune cell infiltration (macrophages,
lymphocytes, plasma cells)

- Rapid neutrophil infiltration

- Persistent fibrosis and scarring

- Minimal to no fibrosis

- Granuloma formation in chronic infections

- Transient vascular and cellular changes

Inflammatory

- Elevated pro-inflammatory cytokines (IL-1p,

- Transient elevation of inflammatory

Markers TNF-a, IL-6) markers (IL-6, 1L-8, CRP)
Cellular - Macrophages, lymphocytes, plasma cells - Neutrophils, eosinophils, monocytes
Involvement

Immune Response

- Sustained, ongoing immune activation, tissue
remodeling, and damage

- Rapid, acute immune response with
quick resolution

Vascular Changes

- Increased vascular permeability, angiogenesis,
persistent tissue damage

- Rapid vascular changes (edema,
permeability)

Fibrosis - Extensive fibrosis, scarring, and extracellular - Minimal to no long-term fibrosis
matrix deposition
Resolution - Slow resolution with potential for chronic - Swift resolution with minimal long-term

disease and disability

tissue damage

Clinical Outcomes

- Disease progression, chronic symptoms,
possible disability

- Rapid recovery with few long-term
complications

Treatment - Immunosuppressive therapies, anti-fibrotic - Anti-inflammatory medications,

Approaches treatments, disease-modifying agents supportive care, and intervention for acute
symptoms

Examples - Rheumatoid arthritis, lupus, chronic - Acute bacterial infections (e.g., sepsis,

pancreatitis, COPD, chronic skin disorders

pneumonia), trauma, acute allergic
reactions

Tissue Damage

- Irreversible tissue damage, organ dysfunction

- Reversible tissue damage with
appropriate acute management

From Table 1 we can summaries about the below key findidngs:

3.1. Duration

e Chronic inflammation: Lasts for weeks, months, or even years, often leading to prolonged tissue damage and chronic
disease states.

e Acute inflammation: Occurs rapidly in response to immediate stimuli (e.g., injury, infection) and resolves within a
short timeframe (hours to days).

3.2. Cause
¢ Chronic inflammation: Triggered by persistent exposure to antigens, autoimmune responses, or long-term tissue
injury.
e Acute inflammation: Caused by acute stimuli such as infections, injuries, toxins, or environmental factors that
demand a rapid immune response.

3.3. Histopathological features

e Chronic inflammation: Involves continuous immune cell infiltration (macrophages, lymphocytes, plasma cells),
leading to fibrosis and tissue remodeling.

o Acute inflammation: Features a sudden influx of neutrophils, with transient cellular and vascular changes like edema
and capillary leakage.

3.4. Inflammatory markers

e Chronic inflammation: Sustained release of cytokines (e.g., IL-1B, TNF-a), resulting in a prolonged inflammatory
state.

o Acute inflammation: Short-term elevation of inflammatory markers such as IL-6, IL-8, and CRP, which peak and
resolve rapidly.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 1s
pg.- 363



Smruti Ranjan Dash, Mahendra Kumar Sahu

3.5. Cellular involvement

e Chronic inflammation: Involves long-term involvement of immune cells like macrophages, which contribute to tissue
repair and fibrosis.

e Acute inflammation: Predominantly neutrophilic, with a temporary immune cell response that quickly clears the
stimulus.
3.6. Immune response
e Chronic inflammation: Sustained immune activation leads to tissue injury and persistent repair processes.
e Acute inflammation: Quick, intense immune response focusing on the elimination of the stimulus, often resolving
after removal of the offending agent.
3.7. Vascular changes

e Chronic inflammation: Chronic changes include persistent vascular remodeling and angiogenesis, contributing to
long-term tissue damage.

e Acute inflammation: Temporary vascular changes with increased permeability to facilitate immune cell infiltration
and plasma leakage.
3.8. Fibrosis

e Chronic inflammation: Leads to significant fibrosis and scarring, often irreversible and contributing to functional
impairment.

¢ Acute inflammation: Shows minimal fibrosis with a focus on tissue repair.

3.9. Resolution

e Chronic inflammation: Slower resolution, often leaving behind residual tissue damage and leading to chronic
conditions.

¢ Acute inflammation: Rapid resolution once the trigger is removed, with minimal lasting damage.

3.10. Clinical outcomes
¢ Chronic inflammation: Associated with chronic disease, long-term management, and potential disability.
o Acute inflammation: Typically resolves quickly with minimal long-term impact on health, allowing patients to return
to normal activities.
3.11. Treatment approaches

e Chronic inflammation: Requires long-term immunosuppressive and anti-fibrotic therapies aimed at managing
persistent tissue damage.

e Acute inflammation: Focuses on immediate anti-inflammatory treatments and supportive care to facilitate rapid
recovery.

4. PREVIOUS RESEARCH ON HISTOPATHOLOGICAL CHANGES IN CHRONIC VS. ACUTE
INFLAMMATORY DISEASES

The Table 2 provides a comparative overview of recent studies focusing on histopathological differences between chronic
and acute inflammatory diseases. Here's a more detailed explanation for each study:

Table 2: Chronic vs. Acute inflammatory diseases

Study Chronic Inflammation Acute Inflammation Key Findings

Rantapaa- Persistent fibrosis, Rapid immune response Chronic inflammation is marked by
Dahlqgvistet | granulomas, chronic with minimal tissue prolonged immune activation, leading to
al., 2003 immune cell infiltration changes tissue destruction and scarring. Acute

inflammation resolves rapidly with
minimal long-term effects.

Vassallo et Increased collagen Short-term immune Chronic inflammation is associated with

al., 2020 deposition, prolonged activation with swift irreversible tissue changes such as fibrosis,
scarring, and immune cell resolution while acute inflammation shows
involvement temporary immune responses with no

lasting damage.
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extensive fibrosis

fibrosis

Hulsmans et | Elevated cytokines (IL-6, Transient expression of Chronic inflammation involves sustained
al., 2017 TNF-a) and persistent inflammatory cytokines vascular changes and long-term immune
angiogenesis involvement, while acute inflammation
has rapid, reversible vascular responses.
Liberale et Persistent macrophage and | Temporary neutrophil Chronic conditions exhibit chronic tissue
al., 2021 fibroblast activation, infiltration and minimal remodeling and immune cell persistence,

contrasting with the short-lived immune
responses in acute inflammation.

Coussens and
Werb, 2002

Continuous immune cell
infiltration (macrophages,
lymphocytes), chronic
tissue damage

Acute inflammation
characterized by transient
neutrophil response and
vascular changes

Chronic inflammation leads to structural
tissue damage and extensive scarring,
whereas acute inflammation resolves with
minimal long-lasting effects.

4.1 Chronic inflammation

e Studies emphasize that chronic inflammation involves prolonged immune responses, resulting in the continuous
activation of immune cells like macrophages and fibroblasts.

o Persistent scarring, fibrosis, and tissue remodeling are hallmarks of chronic inflammation, contributing to disease
progression and potential functional impairments.

4.2 Acute inflammation

¢ Acute inflammatory responses are rapid and transient, primarily involving neutrophil infiltration. These responses are
usually triggered by infections or injuries and are short-lived.

o Although acute inflammation can cause temporary tissue damage, it resolves quickly, minimizing long-term tissue
scarring and dysfunction.

4.3 Histopathological techniques

e Advanced histopathological techniques (e.g., immunohistochemistry and molecular analysis) are frequently used in
these studies to differentiate between chronic and acute inflammation. These methods provide deeper insights into the
cellular and tissue-level changes associated with both inflammatory types.

o Overall, the table highlights key differences in tissue response, immune cell involvement, and outcomes between
chronic and acute inflammatory conditions.

5. CONCLUSION

The comparative histopathological study of chronic and acute inflammatory diseases highlights significant differences in
tissue changes, suggesting distinct underlying mechanisms. Chronic inflammation is characterized by prolonged tissue
damage, fibrosis, and a predominance of immune cell infiltration, whereas acute inflammation shows rapid, transient
responses with pronounced vascular changes. These findings underscore the need for tailored therapeutic approaches based
on the inflammatory nature and progression of each disease type. Further research could refine diagnostic criteria and
enhance treatment options for patients with chronic and acute inflammatory conditions.
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