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ABSTRACT

Curling's ulcer, also known as stress ulcer, represents a medical entity of considerable significance,
characterized by the formation of ulcerative lesions in the gastric or duodenal mucosa in critically ill and
traumatized patients. This condition, although infrequent, imposes a significant burden in terms of
morbidity and mortality, due to its unpredictable clinical manifestations and its rapid and potentially
unfavorable evolution.

This article delves into the intricate pathophysiologic mechanisms underlying Curling's ulcer, highlighting
the fundamental relationship with physiologic stress and hemodynamic alterations present in conditions
such as extensive burns and severe trauma. The cascade of events culminating in mucosal barrier
disruption, including tissue ischemia, exaggerated release of free radicals and proinflammatory cytokines,
as well as imbalance in the production of gastroprotective prostaglandins, is comprehensively examined.

The clinical manifestations and diagnostic challenges associated with Curling's ulcer are explored in detail,
emphasizing the need for a high index of suspicion in critically ill patients to avoid delays in detection and
treatment. Modern imaging techniques and endoscopic methods that facilitate accurate assessment of
ulcerative lesions and their extent are described.

In terms of therapeutic strategies, the medical and surgical approaches available to address Curling's ulcer
are discussed in depth. The importance of hemodynamic support therapy and stress reduction in preventing
ulcer formation is highlighted, as well as the benefits and risks of pharmacologic interventions aimed at
mitigating inflammation and promoting mucosal healing are discussed. In addition, criteria for surgical
intervention are discussed and guidelines for optimal procedure selection in specific clinical situations are
provided.

In summary, this article provides a comprehensive overview of Curling's ulcer, from its pathophysiological
basis to its clinical implications and treatment options. A detailed understanding of this essential entity in
the context of critical and critical care medicine is vital to improve early identification, effective
management, and ultimately outcomes in affected patients.
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Curling's ulcer, named after the distinguished Scottish
surgeon David Curling, is a pathological entity of significant
relevance in the field of critical medicine and intensive care.
Characterized by the appearance of ulcerative lesions in the
gastroduodenal mucosa, this condition predominantly
manifests in patients facing acute physiological stress,
particularly those subjected to severe trauma or extensive
burns. Although considered a rare entity, Curling's ulcer
engenders a distinctive clinical and pathophysiological

profile that demands a thorough understanding and a specific
clinical-therapeutic approach.1,2

Since its first description in the 19th century, Curling's ulcer
has triggered continuous clinical and scientific scrutiny aimed
at clarifying its etiopathogenesis, clinical manifestations,
diagnostic approaches and therapeutic strategies. The
undeniable association between this entity and the stress
response, especially the stress response induced by extensive
burns, has given Curling's ulcer a preeminent position at the
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intersection of surgery, intensive care medicine and
gastroenterology.2,3

This comprehensive review aims to dive into the etiological
foundations and underlying mechanisms of Curling's ulcer,
exploring the interactions between physiological stress,
altered tissue perfusion and dysregulated inflammatory
events that culminate in ulcerative mucosal injury. In
addition, the varied clinical manifestations presented by
affected patients will be meticulously addressed, considering
the diversity of presentations and the importance of early and
accurate detection.3,4

Given the paucity of uniform guidelines in the clinical
management of Curling's ulcer, this review also aims to
elucidate current therapeutic options, ranging from
conservative and pharmacological approaches to relevant
surgical interventions. The challenges inherent in selecting
the most appropriate therapy in specific clinical contexts will
be explored and evidence-based recommendations supported
by accumulated clinical experience will be presented.4

The underlying pathophysiology of Curling's ulcer, a medical
phenomenon intricately intertwined with the physiological
response to acute stress and critical conditions, emerges as a
biological enigma whose deciphering is of paramount value
in understanding the genesis of ulcerative lesions in the
gastrointestinal setting. In this comprehensive inquiry, we
examine in detail the biochemical, hemodynamic, and
inflammatory mechanisms that converge in the disruption of
gastric and duodenal mucosa in the context of Curling's
ulcer.5

The cascade of events that triggers Curling's ulcer formation
is initiated by physical aggression or severe trauma, which act
as catalysts for a dysregulated, cascading stress response.
Exponential release of catecholamines and glucocorticoids,
central mediators of the stress response, leads to peripheral
vasoconstriction and hemodynamic redistribution that
compromises blood perfusion to nonessential regions,
including the gastrointestinal mucosa.6

This decreased tissue perfusion generates an environment of
hypoxia and ischemia, precipitating the alteration of the
balance between protective and aggressive factors in the
gastric and duodenal mucosa. The synthesis and release of
gastroprotective prostaglandins, responsible for maintaining
the integrity of the mucosal barrier, is compromised by tissue
hypoxia, resulting in decreased production of bicarbonate and
mucus, as well as decreased local blood flow.6

In parallel, tissue ischemia and hypoxia promote the
inordinate release of free radicals and reactive oxygen
species, which perpetuate oxidative stress and cause direct
cellular damage. Cell membrane injury and activation of the
complement system incite a progressive and exacerbated
inflammatory response, characterized by dysregulated release
of proinflammatory cytokines, such as tumor necrosis factor-
alpha (TNF-a) and interleukins, which in turn contribute to
tissue damage and mucosal barrier breakdown.6

The exacerbated inflammatory response also promotes the
activation of immune system cells, such as neutrophils, which
infiltrate the damaged mucosa and release proteolytic
enzymes, such as matrix metalloproteinases (MMPS), that
degrade the extracellular matrix and accentuate mucosal
damage. This dysfunctional interaction between the
inflammatory response and tissue balance perpetuates a cycle
of destruction and disruption that culminates in ulcer
formation in the gastric or duodenal mucosa.6

The pathophysiology of Curling's ulcer is nurtured by an
intricate and multifaceted network of biochemical,
hemodynamic, and inflammatory processes that challenge
tissue homeostasis under conditions of acute physiologic
stress. A detailed understanding of these underlying
mechanisms not only sheds light on the pathogenesis of this
entity, but also lays the groundwork for therapeutic
approaches aimed at mitigating adverse events and preserving
mucosal integrity in critical situations.7

EPIDEMIOLOGY

Curling's ulcer, a pathologic condition of marked medical
interest, is distinguished by its intricate relationship to
physiologic stress and severe clinical situations. Although its
occurrence is relatively infrequent, its significant morbidity
and potential threat to patient survival demand a thorough
understanding of its epidemiology and clinical relevance. In
this exploration, the incidence of Curling's ulcer, its risk
factors, and the broad sphere of repercussions it projects in
the medical setting are thoroughly addressed.7

From an epidemiological perspective, Curling's ulcer
emerges as an entity that emerges in situations of pronounced
physiological stress, particularly in individuals with burns of
significant extension. Although incidence statistics vary
depending on the population under study and the nature of the
prevalent traumatic injuries, a more prominent pattern of
presentation is observed in those patients experiencing severe
and extensive burns, which contributes to its occurrence in
the context of intensive care units and burn units.7

The risk factors inherent to Curling's ulcer are intertwined
with the nature of the underlying disease and its impact on the
homeostasis of the organism. Disruption of the skin barrier,
as is the case in extensive burns, is highlighted as a crucial
factor in the pathogenesis of Curling's ulcer. Compromised
tissue perfusion, systemic inflammatory response and
exacerbated free radical release play interdependent roles in
the genesis of these ulcerative lesions, highlighting the
importance of understanding the underlying
pathophysiological mechanisms.7,8

The clinical significance of Curling's ulcer lies in its potential
to precipitate serious clinical complications. Ulcer formation
in the gastric or duodenal mucosa can trigger bleeding,
perforation and ultimately increased mortality in already
critically ill patients. Early diagnosis and timely intervention
stand as cornerstones in the management of Curling's ulcer,
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given its rapid progression and the imminent possibility of
clinical deterioration. 8

In summary, the epidemiology and clinical relevance of
Curling's ulcer converge in a scenario in which
pathophysiologic insult and stress response ignite a chain of
events with significant consequential potential. Accurate
interpretation of its epidemiology and understanding of its
clinical relevance are of crucial importance to healthcare
professionals as they inform the proactive identification,
effective management and prognosis of patients affected by
this complex and challenging pathologic condition.8

CLINIC

Curling's ulcer, a pathological entity intrinsically linked to
acute physiological stress and critical medical conditions,
manifests itself in an eclectic range of clinical manifestations
that reflect the complex interplay between pathophysiological
triggers and the body's response. In this comprehensive
exploration, we examine in detail the symptoms, signs and
phenotypic presentation patterns that characterize Curling's
ulcer, emphasizing its heterogeneity and the importance of
early and accurate detection in the clinical setting.9

The clinical manifestations of Curling's ulcer derive from its
multifaceted origin and its relationship to extreme
physiological stress. Affected patients may present with
nonspecific symptoms in the early stages, such as abdominal
discomfort, nausea and vomiting, which can easily go
unnoticed in the context of other concurrent comorbidities.
As the ulcerative lesion progresses, more characteristic
symptoms may emerge, including severe epigastric pain,
burning sensation and, occasionally, hematemesis or melena,
suggesting the possible presence of gastrointestinal
bleeding.9

The insidious and variable nature of the clinical presentation
of Curling's ulcer adds a challenging component to its
diagnosis. Specific patient characteristics, such as the extent
and severity of burns or trauma, influence the symptomatic
profile. Also, the time to onset and progression of symptoms
may vary depending on the individual's response to stress,
underscoring the need for a high index of suspicion in
critically ill patients.9

In the spectrum of clinical signs, Curling's ulcer can manifest
itself through a variety of physical and paraclinical findings.
The presence of abdominal pain on palpation, with marked
epigastric tenderness, may be an indicator of gastric or
duodenal mucosal involvement. In more severe cases, the
presence of blood in vomitus or stool imparts an alarming
component and requires thorough clinical evaluation and
appropriate diagnostic testing.9

The variability in the phenotypic presentation of Curling's
ulcer not only reflects the interaction of the disease with
individual physiology, but also raises the imperative need for
early diagnosis and proactive intervention. Given the
potential for significant complications, such as massive

bleeding or perforation, an acute understanding of the clinical
manifestations and their association with precipitating factors
stands as a crucial element in the comprehensive management
of this challenging and evolving medical entity.10

DIAGNOSIS

The diagnostic process of Curling's ulcer, a medical entity
that emerges at the confluence of acute physiologic stress and
critical  conditions,  transcends mere  symptomatic
identification, requiring a meticulous multimodal assessment
that considers both clinical phenomenology and advanced
diagnostic tools. In this thorough inquisition, the diagnostic
landscape of Curling's ulcer is closely examined,
encompassing the clinical, endoscopic and radiologic
modalities used to achieve a differentiated and accurate
understanding of this pathologic entity.11

The clinical diagnosis of Curling's ulcer begins with the
accurate capture and careful analysis of the characteristic
clinical signs and symptoms. Accurate interpretation of
abdominal symptomatology, such as acute epigastric pain,
nausea and vomiting, along with sensitivity to abdominal
palpation, plays an essential role in preliminary diagnostic
guidance. The detection of hematemesis or melena is an
important sign of gastrointestinal bleeding, which can be
attributed to Curling's ulcer in critically ill settings.12

Upper endoscopy has emerged as a fundamental diagnostic
tool in the direct evaluation of Curling's ulcer. By introducing
a flexible endoscope into the gastrointestinal tract, it is
possible to directly visualize ulcerative lesions in the gastric
or duodenal mucosa. This technique provides high-resolution
real-time imaging and allows biopsies to be taken to confirm
the histological diagnosis. In addition, endoscopy can provide
information on the extent and severity of ulcers, as well as
assess the presence of active bleeding.13

In  clinical situations where endoscopy may be
contraindicated or infeasible, radiological imaging
techniques play a complementary role in the diagnosis of
Curling's ulcer. Plain abdominal radiographs may reveal
indirect signs of perforation or hemorrhage, while more
advanced techniques, such as computed tomography (CT)
and magnetic resonance imaging (MRI), provide more
detailed visualization of abdominal structures and can
identify ulcerative lesions, bleeding, and other associated
complications.14

The diagnosis of Curling's ulcer requires a synergy of clinical,
endoscopic and radiological approaches to achieve an
accurate and discerning evaluation. The integration of these
diagnostic modalities allows early identification, stratified
approach and optimal selection of therapeutic interventions,
fundamental in the successful clinical management of this
medical entity that emerges in the context of critically ill
patients under extreme physiologic stress.15
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TREATMENT

The therapeutic approach to Curling's ulcer, a medical
condition intertwined with acute physiological stress and
critical conditions, proves to be a major clinical challenge,
demanding a thorough and differentiated understanding of the
medical, surgical and supportive approaches that make up the
therapeutic panoply. In this comprehensive presentation,
therapeutic  interventions aimed at mitigating the
manifestations and complications of Curling's ulcer are
thoroughly discussed, unraveling the complexity of its
comprehensive clinical management.15,16

Medical treatment is a mainstay in the initial management of
Curling's ulcer. Administration of proton pump inhibitors
(PPIs) and H2-receptor antagonists is a crucial approach to
reduce gastric acid production, thereby relieving stress on the
ulcerated mucosa and facilitating healing. Antacid therapy
contributes to the prevention of ulcer progression and may act
as an adjuvant in the control of gastrointestinal
symptoms.16,17

Pharmacological  intervention  also  includes the
administration of mucosal protective agents, such as
sucralfates, which form adherent coatings on ulcers,
promoting mucosal defense against aggressive factors.
Anticholinergic therapy may be considered in patients with
elevated gastric secretion, helping to mitigate acid
stimulation and exacerbation of mucosal damage.17

In clinical situations presenting severe complications, such as
active bleeding or perforation, surgical intervention emerges
as an imminent therapeutic option. Surgical techniques range
from simple perforation repair to gastric or duodenal
resection procedures in cases of extensive tissue destruction.
The choice of surgical intervention is based on the severity of
the injury, the patient's condition and the experience of the
surgical team.17

Hemodynamic support and comprehensive care in intensive
care units is a crucial dimension in the management of
Curling's ulcer. Correction of hypovolemia, stabilization of
tissue perfusion and constant monitoring of vital parameters
are essential to prevent hemodynamic complications and
ensure an optimal environment for ulcer healing.17

The treatment of Curling's ulcer is characterized by its
diversity and individualization, requiring judicious tailoring
to the specific characteristics of each patient. The expert
integration of medical, surgical and supportive approaches
contributes to the mitigation of clinical manifestations and
prevention of adverse complications, marking a milestone in
the management of this intricate pathological entity that
unfolds in the setting of critically ill and trauma patients.17

CONCLUSIONS

At the close of this exhaustive exploration of Curling's ulcer,
an intricate understanding of a medical entity of unavoidable
clinical and scientific resonance emerges. The intersection
between acute physiological stress and critical conditions

converges in the genesis of ulcerative lesions in the gastric
and duodenal mucosa, triggering a broad spectrum of clinical
manifestations and complications that impose an imperative
demand for continued attention and study.

A review of the epidemiology of Curling's ulcer reveals its
unmistakable association with burns of significant extent and
trauma conditions, placing it in the setting of critically ill
patients who face an additional burden of morbidity and
mortality. This entity, although rare, projects its influence in
intensive care units and burn units, accentuating the need for
early detection and optimal management.

The phenotypic heterogeneity of the clinical presentation of
Curling's ulcer challenges the diagnostic skills of healthcare
professionals, underscoring the importance of a differentiated
approach and a high index of suspicion in critically ill
patients. The integration of clinical, endoscopic and
radiological diagnostic techniques stands as an essential
strategy to achieve an accurate and discerning assessment in
the identification and characterization of ulcerative lesions.
The therapeutic spectrum of Curling's ulcer ranges from
medical approaches, aimed at mitigating symptoms and
preserving the mucosal barrier, to surgical and supportive
interventions aimed at counteracting more severe
complications. Individualization of therapeutic strategies,
based on the extent of the lesion, severity of the clinical
picture and response to treatment, is crucial to optimize
clinical outcomes.

Beyond current achievements in the diagnosis and
management of Curling's ulcer, there remain promising
avenues of research that explore as yet unraveled aspects of
this entity. Elucidation of prognostic markers, identification
of more targeted drug therapies, and a thorough
understanding of the underlying pathophysiologic
mechanisms are areas of study that will drive the optimization
of clinical care in the future.

This review lays the foundation for a deeper and richer
appreciation of Curling's ulcer, integrating epidemiology,
pathophysiology, clinical and therapeutic strategies into a
comprehensive mosaic. The clinical relevance and intrinsic
complexity of this medical entity inscribe its imprint at the
intersection of critical medicine, gastroenterology, and
surgery, demanding constant vigilance and a collaborative
approach to improve early identification, effective
management, and ultimately outcomes in patients affected by
this intriguing and challenging medical condition.
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