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Abstract - Staged surgical care in acute trauma has
developed from a final recourse tactic for haemorrhaging
abdominal trauma into a widely applied conceptual
framework for controlling physiologically exhausted
patients across multiple surgical specialties. In the course
of this study, Damage control surgery and staged surgical
care in acute trauma will be used interchangeably, as they
mean the same. This study examines staged surgical care
in acute trauma not as a rigid procedural checklist but as
a dynamic, physiology controlled philosophy that
highlights reversal of metabolic collapse over instant
anatomic perfection. The standard three-phase model:
exsanguinating /contamination control, intensive care
resuscitation, and delayed definitive repair, continues to
remain the foundation, yet modern practice includes
damage control resuscitation to generate a holistic care.
Required patient selection is the most essential
determinant of benefit: Damage Control Surgery is an
ultimate relief for patients with extreme injury patterns
and serious  physiologic derangement, but
indiscriminating use increases morbidity, mortality, and
cost. Operative practices is multifaceted and it is beyond
just the abdomen. It also includes orthopaedic, thoracic,
neurosurgical and vascular applications, supported by
attachments like endovascular occlusion, vacuum-
assisted abdominal closure, and ECMO. Enhanced
survival in unsalvageable cohorts that were previously
irreparable, counteracted by an increase in rates of
infection, organ damage, and an elongated ICU stay can
be seen in the outcome data. The future of staged surgical
care in acute trauma lies in precision, better physiologic
markers, expanded minimally invasive temporization, and
systemic level discipline to avoid overuse. This article
integrates the conceptual foundation, practical
implementation, and outcome evidence to direct rational
application in present day trauma and non-trauma
settings.
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L INTRODUCTION

The age range of 1-44 has trauma as the leading cause
of death in individuals, and haemorrhage unshakably
remains the most noticed cause of preventable early
mortality. Through decades, the surgical quote of “do
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everything definitively at the first operation” led to
high death rate. When implemented on to patients
whose physiologic reserve had been consumed by
acidosis, hypothermia, and blood loss. Damage
control surgery evolved as a conscious departure
from that dogma. The surgeon aims for physiologic
rescue instead of pursuing anatomic completeness.
The approach agrees that the human body cannot
withstand hours of cold, coagulopathy hypotensive,
dissection when metabolic debt is already severe.
According to Roberts et al., (2015), Stone and
colleagues first described truncating laparotomy at
the onset of coagulopathy in 1983, and Rotondo et al.
formalized the three-phase concept in 1993, showing
a reduction in death from 89% to 23% in the most
critically injured subset. Since then, acute trauma
surgery has expanded anatomically and conceptually.
It is now applied in thoracic, vascular, orthopaedic,
and even non-traumatic emergency Ghneim et al.,
(2025). Although the expansion has created risk:
acute trauma surgery is a powerful tool, and like all
powerful tools it causes harm when misapplied. This
review therefore treats acute trauma surgery as a
concept to be understood, not a protocol to be
tweaked.

II. STATEMENT OF THE PROBLEM

The main clinical problem acute trauma surgery
addresses is survival in physiologic exhaustion.
Severely injured patients often present with the
deadly triangle of hypothermia, acidosis, and
coagulopathy, a  cycle that causes prolonged
definitive surgery fatal. Conventional operative
approaches that prioritize anatomic repair do not
succeed because they extend operative time, deepen
coagulopathy and  worsen heat loss  before
resuscitation can occur. The problem is not fully
anatomic but physiologic: how to stop dangerous
contamination and bleeding without going past the
metabolic reserve of the patient that is left. A
secondary problem has emerged with the
popularization of Damage control surgery overuse.
Data displays 17.9% of Damage Control Surgery
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indications are “uncertain” and that non-partial
staging multiplies cost and morbidity without
survival benefit. Therefore, the problem is twofold:
(1) attaining salvage in really depleted patients, and
(2) avoiding harm from irrelevant staging in stable
patients. Upadhyaya et al., (2021).

III. RESEARCH QUESTIONS

This conceptual review is guided by four core
questions:

e What conceptual and physiologic
principles explain staged surgical care in
acute trauma and distinguish it from
conventional operative strategy?

e  How have the practices of Damage control
surgery developed across
domains, and how are they innvolved with
damage control resuscitation?

anatomic

e  What are the distinctive outcomes of staged
surgical care in acute trauma in terms of
survival gain and morbidity burden , also
how can patient selection modify those
outcomes? Hsu et al., (2011).

e What are the implications of Damage
Control Surgery for surgical enlightenment,
future research and resource allocation, in
emergency and trauma general surgery?

IV. RESEARCH OBJECTIVES

The objectives of this review includes:

e  Synthesizing the conceptual foundations of
staged surgical care in acute trauma,
emphasizing the lethal triad and staged
therapy as a physiologic rationale.

e Map out current operative practices in
abdominal, thoracic, vascular, and
orthopaedic damage control, including
modern adjuncts. Robert et al., (2014).

e Evaluate outcome data to delineate the
balance between survival advantage and
iatrogenic morbidity.

e C(Clarify indications and contraindications to
prevent overuse and guide institutional
policy.

e Highlighting future directions for systems-
level discipline, precision physiology, and
minimally invasive temporization.
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V. METHODS

This review follows an adapted PRISMA 2020
framework to ensure transparent reporting of
literature synthesis and identification. The objective
was to map the conceptual evolution, current
practices, and outcome determinants of damage
trauma surgery. No quantitative meta-analysis was
carried out, as the review is conceptual rather than
empirical.

5.1 Eligibility Criteria

Articles were included if they:

(1) defined damage control surgery or damage
control resuscitation as a primary concept;

(2) discussed principles, indications, operative
techniques, or outcomes;

(3) were published in peer-reviewed journals;

(4) Written in English. Non-trauma applications,
Case reports, and editorials, were added if they
contributed to conceptual development. Exclusion
criteria:

isolated technique descriptions without conceptual
discussion, non-English publications, and abstracts
without full text.

5.2 Information Sources and Search Strategy
Electronic searches were conducted in PubMed,
PMC, and Scopus from inception to April 16, 2026.
Search terms included combinations of: “Acute
Trauma,”  “staged laparotomy,” “damage control
surgery,”  “lethal  triad,” “damage control
resuscitation,” “abbreviated surgery,” “thoracic
damage control,” and “outcomes.” Reference lists of
seminal articles and recent reviews were hand-
searched for additional sources. Key foundational
papers by Stone et al. (1983) and Rotondo et al.
(1993) were included by design as origin documents.

5.3 Study Selection and Synthesis :

Titles and abstracts were screened for conceptual
relevance. Full texts of potentially eligible articles
were reviewed. Data were extracted covering
definition/phases of Damage control surgery,
physiologic rationale, patient selection, anatomic
applications, integration with staged surgical care in
acute trauma, and reported outcomes. Findings were
fused narratively to map domains of controversy,
evolutions, and consensus. No risk-of-bias
assessment was performed, consistent with
scoping/conceptual review methodology.
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5.4 Figure 1: PRISMA 2020 Flow Diagram: Damage Control Surgery Conceptual Review, Identification of

Studies Via Databases And Register
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Figure 1. PRISMA 2020 flow diagram detailing identification, screening, eligibility assessment, and inclusion of
studies for this conceptual review of damage control surgery. Adapted for conceptual synthesis rather than

quantitative meta-analysis.

VL LITERATURE REVIEW

6.1 Conceptual Foundations

The intellectual core of Damage control surgery is the
lethal triad. Blood loss results in lactic acidosis; hypo
perfusion and exposure induce hypothermia,
weakening platelet function and clotting cascades;
acidosis depresses coagulation and myocardial
function. Damage control surgery disrupts this cycle
by reducing the first operation to 60—90 minutes and
focusing mainly on gross contamination and surgical
bleeding.
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The second pillar is staged therapy: physiologic
resuscitation requires a warm ICU, active
rewarming, and correction of coagulopathy with
balanced blood products.

6.2 Integration with Damage Control Resuscitation

Modern damage control merges staged surgical care
in acute trauma with damage control resuscitation;
minimal crystalloid, permissive hypotension, early
1:1:1 plasma: platelet: RBC ratios, and anaemic acid.
Damage control surgery and Damage control
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resuscitation improves a 24-hour and a 30-day
survival compared with just Damage control surgery
alone Lamb et al., ( 2014). The two work hand in
hand in trauma systems.

6.3 Patient Selection Benefit was originally shown
only in patients with critical vascular injury plus >2
visceral injuries, where mortality fell from 89% to
23%. Proposed physiologic triggers include pH <7.2,
base deficit >15 mmol/L, temperature <35 °C, and
transfusion >10 units PRBC. Overuse is documented:
one Level I centre reduced Damage control surgery
by 76%, with death rate dropping from 21.9% to
12.9%.

6.4 Operative Practices Abdominal staged surgical
care in acute trauma entails rapid colostomy,
haemorrhage control through packing, ligation and
shunting, contamination control by stapled resection,
and temporary abdominal closure Brian Beldowicz
(2018). Thoracic Damage control surgery uses mass
stapling, pulmonary-sparing haemostasis, and pleural
packing; ECMO has enhanced decision-making
Briones et al., (2025). Vascular Damage Control
Surgery uses temporary shunts; orthopaedic Damage
Control Surgery uses external fixation. The return to
theatre should occur within 24 hours of physiologic
normalization; delay reduces primary fascial closure
by 1.1% per hour.

6.5 Early outcomes that staged surgical care in acute
trauma cohorts had 50% mortality and 40%
morbidity, but these patients had predicted mortality
less than 80%. Managed comparisons confirmed
survival advantages for damage control laparotomy.
Morbidity remains high: surgical site infection and
intra-abdominal abscess occur in up to 83%. Each
additional operation increases risk.

VIL IMPLICATIONS OF STUDY

The implications are systemic, clinical and
educational, .Clinically, Damage control surgery
should be treated as a physiologic strategy of
necessity, not a default. Surgeon and intensives must
agree on staging, and continuous reassessment should
determine whether to continue or abridge surgery.

Educationally, training must accentuate recognition
of the lethal triad and decision-making under
physiologic stress, not just technical manoeuvres.
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Systemically, hospitals should audit Damage control
surgery use, as standard reductions in overuse
improve survival and reduce cost He et al., (2024).
For non-trauma surgery, the implications extend to
septic abdomen and ruptured aneurysm, where the
same principles apply.

Future research

There should be focus on real time physiologic
markers thromboelastographic, lactate clearance to
replace crude triggers. Minimally invasive adjuncts
like REBOA may reduce the need for open damage
control.

The most predominant implication is discipline: the
worth of damage control surgery is realized only
when it is withheld from patients who do not need it.

VIIIL CONCLUSION

Staged surgical care is a conceptual framework built
on physiologic humility. It accepts that the surgeon’s
best technical work is futile if the patient dies on the
table from acidosis and hypothermia. By abbreviating
the first operation, restoring physiology in the ICU,
and returning for delayed reconstruction, damage
control surgeries salvages patients who were
previously hopeless. Its principles have proven robust
across disease processes and anatomic regions, and
its integration with damage control resuscitation
represents the present standard of care. Though the
same power that makes staged surgical care in acute
trauma life saving makes it dangerous when misused.
The outcome data confirm survival gain in the right
patient and increased death rate in the wrong one. The
future of staged surgical care in acute trauma is
therefore refinement and not expansion; better
selection, less invasive temporization, and earlier
closure. Surgeons must view damage control surgery
not as a default “when in doubt, pack and leave”
algorithm, but as a conscious, multidisciplinary
decision to trade anatomic completeness for time.
When used with that discipline, damage control
remains one of the most important advances in
emergency surgery.
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