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Management of hypothermia in patients undergoing
prolonged spinal surgeries
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Abstract

Hypothermia, defined as a core body temperature below 36°C, is a common complication during
prolonged spinal surgeries. It can result in significant adverse outcomes, including coagulation
disturbances, increased surgical site infections, delayed recovery, and prolonged hospital stays. This
article examines the causes, physiological implications, and evidence-based strategies for managing
hypothermia in patients undergoing prolonged spinal surgeries. The role of anaesthesiologists, surgical
teams, and perioperative nursing staff is highlighted, with a focus on intraoperative temperature
monitoring, warming devices, and pharmacological interventions.
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Introduction

Prolonged spinal surgeries, often requiring extensive exposure, immobilization, and general
anesthesia, predispose patients to hypothermia. The use of cold intravenous fluids, exposure
to a cold operating room environment, and reduced thermoregulatory mechanisms under
anesthesia further exacerbate this condition. Hypothermia is not only a thermal imbalance
but also a physiological stressor that influences metabolic, cardiovascular, and coagulation
systems. This article aims to explore the aetiology of hypothermia in prolonged spinal
surgeries and provide a framework for its prevention and management.

Pathophysiology of Hypothermia in Surgery

Hypothermia during surgery, defined as a core body temperature below 36 °C, is a
consequence of multiple interrelated physiological and environmental factors. In prolonged
spinal surgeries, hypothermia commonly develops due to the redistribution of core heat,
environmental heat loss, and impaired thermoregulation caused by anesthesia. General
anesthesia suppresses hypothalamic thermoregulatory responses, leading to vasodilation and
a shift of heat from the core to the periphery. This redistribution results in a rapid drop in
core body temperature, especially during the initial hour of surgery. Concurrently, the
operating room environment, typically maintained at cooler temperatures to reduce microbial
contamination and enhance surgical team comfort, exacerbates heat loss through radiation,
convection, and evaporation. The exposure of large body surfaces, use of cold intravenous
fluids, and application of surgical irrigation solutions further compound heat dissipation.
Additionally, anaesthetics reduce metabolic activity, thereby diminishing the body’s capacity
to produce heat. Prolonged immobilization on the operating table, along with neuromuscular
blockade, prevents shivering, a natural thermogenic mechanism, further contributing to
hypothermia. The severity of hypothermia can be influenced by patient-specific factors such
as age, body mass index (BMI), and pre-existing medical conditions, as well as surgical
variables like procedure duration and type of anesthesia. Hypothermia has profound
physiological effects. It impairs coagulation by reducing platelet function and inhibiting
enzymatic activity in the coagulation cascade, increasing intraoperative blood loss.
Hypothermia also compromises immune function, as evidenced by reduced neutrophil
activity and delayed wound healing, which heightens the risk of surgical site infections.
Cardiovascular responses to hypothermia include increased catecholamine release, leading to
tachycardia, hypertension, and in severe cases, arrhythmias. Furthermore, metabolic
processes slow down, delaying the clearance of anesthetic agents and prolonging recovery
times. Research by Sessler (2016) M and Harper et al. (2015) 2 demonstrates that
hypothermia occurs in 59-64% of surgeries lasting over two hours, with significant impacts
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on patient outcomes, including longer hospital stays and
increased postoperative complications. Data from Rahman
et al. (2021) B! in Bangladesh indicate that 70% of spinal
surgery patients experienced intraoperative hypothermia,
correlating with higher rates of postoperative infections
(20%) and extended recovery periods. These findings
highlight the critical need for effective temperature
monitoring and management strategies. By understanding
the pathophysiological basis of hypothermia in surgery,
healthcare teams can better anticipate risks and implement
targeted interventions to mitigate its impact on patient
outcomes.

Clinical Implications of Hypothermia

One of the most critical implications of hypothermia is its
impact on coagulation. Hypothermia impairs platelet
function and reduces the enzymatic activity of clotting
factors, leading to coagulopathy and an increased risk of
intraoperative bleeding. Studies, such as Harper et al. (2015)
(151 report a 30% increase in transfusion requirements in
hypothermic surgical patients compared to normothermic
controls. This not only complicates surgical procedures but
also increases the risk of postoperative anaemia and related
complications. Hypothermia also compromises the immune
system. Reduced body temperature impairs neutrophil
function and delays macrophage recruitment, thereby
hindering the body’s ability to fight infections. Surgical site
infections are a common consequence, with a study by
Sessler (2016) ™ indicating a 20% higher incidence in
hypothermic patients. This heightened infection risk
contributes to longer hospital stays, delayed wound healing,
and increased healthcare costs. Cardiovascular stress is
another significant consequence of hypothermia. Lowered
temperatures stimulate catecholamine release, resulting in
tachycardia, hypertension, and increased myocardial oxygen
demand. These changes can exacerbate underlying cardiac
conditions, particularly in patients with pre-existing
cardiovascular disease. In severe cases, hypothermia-
induced arrhythmias can occur, posing life-threatening risks.
Metabolic effects of hypothermia include delayed clearance
of anesthetic agents, which prolongs postoperative recovery
times. Anesthetics metabolize more slowly in cooler body
temperatures, leading to prolonged sedation and delayed
extubating. This not only increases the duration of
postoperative monitoring but also heightens the risk of
complications such as hypoventilation and aspiration.
Additionally, hypothermia contributes to postoperative
discomfort, as patients commonly experience intense
shivering during recovery. Shivering increases oxygen
consumption by up to 500%, which can be particularly
detrimental in patients with limited respiratory reserve. This
discomfort also delays early mobilization, further impeding
recovery.

Evidence-Based Management Strategies

The management of hypothermia in patients undergoing
prolonged spinal surgeries necessitates a comprehensive and
evidence-based approach, encompassing preoperative
preparation, intraoperative interventions, and postoperative
care. The primary objective is to prevent the onset of
hypothermia, minimize its progression, and address its
physiological effects. Preoperative strategies involve
proactive measures such as pre-warming patients using
forced-air warming systems, which has been shown to
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reduce intraoperative hypothermia incidence significantly.
Optimizing the operating room environment by maintaining
an ambient temperature of 21-24 °C is another crucial step
that minimizes heat loss during surgery. During the
intraoperative  period, continuous core temperature
monitoring is critical for early detection and timely
intervention. Oesophageal or bladder temperature probes are
preferred for accuracy, allowing surgical teams to maintain
normothermia through evidence-based measures. Forced-air
warming devices remain the gold standard, providing
consistent thermal support to exposed body surfaces and
effectively ~ preventing  core  temperature  drops.
Administering warmed intravenous fluids and surgical
irrigation solutions at 37-39 °C is equally essential to
counteract conductive heat loss from cold fluids. Covering
non-operative areas with thermal insulation, such as
blankets and drapes, further reduces heat dissipation.
Pharmacological interventions also play a supportive role in
hypothermia management. Medications like clonidine and
dexmedetomidine  help  modulate  thermoregulatory
responses during anesthesia, while agents such as
meperidine are effective in managing postoperative
shivering. In the postoperative phase, active warming using
forced-air systems or thermal blankets is vital for rewarming
patients gradually and safely. Monitoring for hypothermia-
related complications, including coagulation impairments,
cardiovascular instability, and delayed anesthetic clearance,
is crucial during recovery. Research demonstrates the
effectiveness of these strategies. Sessler et al. (2016) [
reported a 70% reduction in hypothermia incidence with the
consistent use of forced-air warming devices during surgery.
Harper et al. (2015) M highlighted the benefits of warmed
intravenous fluids in reducing conductive heat loss by 50%.
In resource-limited settings, studies like Rahman et al.
(2021) B underscore the importance of affordable
interventions, such as maintaining higher ambient
temperatures and using insulating blankets, to achieve
similar outcomes.

Role of Perioperative Team

The perioperative team plays a pivotal role in preventing
and managing hypothermia during prolonged spinal
surgeries. Effective collaboration between
anaesthesiologists, surgeons, and perioperative nurses is
essential to ensure the implementation of evidence-based
interventions that maintain normothermia and optimize
patient outcomes. Anaesthesiologists are central to
thermoregulation management during surgery. They are
responsible for continuous monitoring of the patient’s core
temperature using oesophageal, bladder, or tympanic probes
and initiating appropriate warming measures when
deviations are detected. Anaesthesiologists also optimize
fluid management by ensuring the use of warmed
intravenous fluids and adjusting the administration of
medications to maintain hemodynamic stability and
thermoregulation. Pharmacological interventions, such as
the use of agents to reduce shivering thresholds, are often
under their domain. Surgeons play a complementary role by
minimizing surgical exposure time and ensuring that
surgical techniques and instruments do not contribute to
excessive heat loss. The use of warmed irrigation fluids and
covering exposed areas not involved in the procedure are
critical surgical strategies for reducing heat dissipation.
Surgeons must also work closely with the anaesthesiology
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team to anticipate and mitigate risk factors for hypothermia
based on the complexity and duration of the procedure.
Perioperative nurses are at the forefront of hypothermia
prevention and management. Their responsibilities begin
preoperatively by ensuring patients are adequately pre-
warmed using forced-air warming systems and blankets.
During the surgery, nurses monitor the implementation of
warming strategies, such as the use of thermal drapes,
forced-air warming devices, and warmed fluids. They also
ensure that all equipment is functioning optimally and that
the surgical environment is conducive to maintaining patient
body temperature. In the postoperative phase, nurses
continue to monitor temperature and provide active
warming as needed. They also educate patients and families
about hypothermia risks and signs, ensuring proper care
during recovery. The perioperative team must operate
cohesively to address hypothermia risks and implement
strategies tailored to the patient’s specific needs and the
surgical context. Effective communication and shared
decision-making among team members are vital for timely
interventions. Research, such as the work of Harper et al.
(2015) @, demonstrates that multidisciplinary approaches in
managing hypothermia result in significant reductions in its
incidence and associated complications. Similarly, Rahman
et al. (2021) B! highlight the importance of nurse-led
interventions in resource-constrained settings, emphasizing
the critical role of teamwork in achieving optimal outcomes.

Challenges in Hypothermia Management

Managing hypothermia during prolonged spinal surgeries
presents numerous challenges that can impact the
effectiveness of preventive and corrective measures. One
major challenge is the wvariability in resources and
equipment availability across healthcare facilities. While
advanced warming devices, such as forced-air systems and
fluid warmers, are considered standard in high-resource
settings, their cost and maintenance requirements often limit
their use in resource-constrained environments. This
disparity can hinder effective hypothermia prevention and
management in  under-resourced hospitals.  Another
challenge lies in the variability of protocols and adherence
to guidelines among perioperative teams. Differences in
training levels, experience, and awareness regarding
hypothermia’s clinical implications may lead to inconsistent
application of evidence-based interventions. Additionally,
maintaining a standardized ambient temperature in
operating rooms is often complicated by the competing need
to ensure the surgical team’s comfort and manage infection
control measures. Patient-specific factors, such as age, body
mass index, and pre-existing conditions, further complicate
hypothermia management. Elderly and lean patients are
particularly vulnerable to rapid heat loss due to reduced
thermoregulation and lower fat insulation. Moreover, the
unpredictable nature of surgical procedures, including
unanticipated complications or extended durations, can
exacerbate the risk of hypothermia. Logistical barriers, such
as the lack of continuous temperature monitoring equipment
or delays in initiating warming interventions, can also
impede effective management. In the postoperative phase,
challenges include identifying and addressing delayed
hypothermia-related complications, such as coagulation
impairments or infections, which may not manifest
immediately. These challenges underscore the need for
tailored strategies, enhanced training, and resource

~18 ~

https://www.medsurgjournal.com/

optimization to overcome the barriers to effective
hypothermia management.

Conclusion

Hypothermia remains a significant concern during
prolonged spinal surgeries due to its adverse impact on
coagulation, immune function, cardiovascular stability, and
recovery. Addressing this issue requires a multidisciplinary
approach, with the perioperative team playing a crucial role
in  prevention and management.  Evidence-based
interventions, such as pre-warming patients, using advanced
warming devices, maintaining an optimal operating room
environment, and ensuring effective postoperative care, are
essential for maintaining normothermia and improving
patient outcomes. Despite these advancements, challenges
such as resource limitations, variability in practice
standards, and patient-specific vulnerabilities persist.
Overcoming these barriers requires continued investment in
training, equipment, and research to refine existing
protocols and develop innovative solutions. By prioritizing
hypothermia management as a key component of
perioperative care, healthcare systems can significantly
reduce complications, enhance recovery, and ensure better
surgical outcomes
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