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Abstract 

Purpose Maintaining normothermia during the perioperative period is crucial for preventing complications, such 
as surgical site infections, prolonged hospital stays, and adverse cardiovascular events. This study aimed to elucidate 
methods of perioperative temperature management by integrating Western and traditional Chinese medicine (TCM) 
approaches. By combining advanced techniques of Western medicine with holistic and preventative practices of TCM, 
we aimed to provide a comprehensive strategy for effective perioperative thermal regulation.

Methods And a comprehensive literature review was conducted to analyze the causes of perioperative hypothermia 
and methods of perioperative temperature management from both Western and traditional Chinese medicine (TCM) 
perspectives. Special emphasis was placed on evaluating the underlying factors contributing to perioperative hypo-
thermia, as well as the effectiveness, selection criteria, indications, contraindications, adverse reactions, and potential 
complications associated with various temperature management techniques.

Results Effective prevention and management strategies include preoperative risk assessment, physical warming 
measures, environmental temperature control, pharmacological interventions, perioperative temperature monitor-
ing, comprehensive warming protocols, and postoperative warming and monitoring. Integrating traditional Chinese 
medicine provides additional methods to enhance overall effectiveness and patient outcomes. By combining these 
approaches, healthcare providers can significantly reduce the incidence of inadvertent perioperative hypothermia 
(IPH) and its associated complications, improving patient safety and recovery.

Conclusion For IPH, a complex and challenging medical condition, both traditional Chinese medicine and Western 
medicine have established their own theoretical bases and developed corresponding prevention and treatment 
methods. However, it is important to note that although each of these methods has unique value and potential, they 
also have specific indications and unavoidable limitations. Therefore, by integrating and combining the complemen-
tary strengths and resources of traditional Chinese medicine and Western medicine, we can achieve a more compre-
hensive and effective prevention of IPH, ultimately improving the health and well-being of those affected.

Keywords Perioperative hypothermia, Traditional Chinese medicine, Thermoregulation, Enhanced Recovery after 
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Introduction
Maintaining stable body temperature is crucial for 
ensuring normal physiological functions (Tansey et  al. 
2015). The human core temperature is typically main-
tained at 37  °C, which is the foundation for proper 
physiological and immune function. Inadvertent perio-
perative hypothermia (IPH) refers to a condition where 
the core temperature drops below 36  °C during anes-
thesia and surgery, with an incidence rate ranging from 
approximately 25.7 to 90% (Akhtar et  al. 2016; Dia-
mond A 2021; Lee et al. 2021). IPH increases the risk of 
blood transfusions, cardiovascular events, postopera-
tive shivering, delayed awakening, and agitation during 
the recovery period and significantly compromises the 
immune system. IPH is a major risk factor for surgi-
cal site infection (SSI), with patients experiencing mild 
perioperative hypothermia having a 6.3-fold higher rate 
of SSI than those with a normal body temperature (Bu 
et al. 2019; Kurz et al. 1996; Xu et al. 2020).

Therefore, prevention of IPH and its associated com-
plications is of paramount importance. With the ongo-
ing development of Enhanced Recovery After Surgery 
(ERAS), prevention and treatment of IPH have become 
a vital component of ERAS protocols. Current clinical 
practice guidelines provide recommendations for the 
prevention and treatment of IPH, primarily focusing 
on physical warming measures. However, the best prac-
tices to prevent IPH remain unclear (Burger et al. 2009; 
Duff et al. 2018; Torossian et al. 2015). Despite the use 
of various warming measures in clinical practice, the 
incidence rate of IPH remains high.

In recent years, with deepening research on the appli-
cation of traditional Chinese medicine (TCM) techniques 
in ERAS, their advantages have gradually become appar-
ent, yielding positive clinical outcomes. The integration 
of traditional Chinese and Western medicine methods 
shows promise in preventing and treating IPH, potentially 
offering a complementary approach that addresses both 
symptoms and underlying causes (Huang 2017). This arti-
cle reviews the latest advancements in Chinese and West-
ern medicine for the prevention and treatment of IPH, 
compares and discusses the effectiveness of existing IPH 
prevention strategies, and explores the future prospects 
of integrating Chinese and Western medicine for IPH 
prevention and treatment. The aim was to provide more 
effective methods for preventing IPH, guide clinical prac-
tice, and ultimately promote rapid patient recovery.

Methods
Study design
This narrative review aimed to synthesize current evi-
dence on the multimodal management of periopera-
tive hypothermia, with a specific focus on integrating 

traditional Chinese medicine (TCM) and Western med-
ical approaches. The goal was to provide a comprehen-
sive overview of temperature management strategies 
to improve patient outcomes during the perioperative 
period.

Literature search
A comprehensive literature search was conducted using 
PubMed, Cochrane Library, and Embase to identify 
relevant studies on perioperative hypothermia and the 
integration of TCM with Western medicine for its man-
agement. The search strategy was designed to capture 
studies published between January 2013 and Decem-
ber 2023, ensuring that the recent advances in the field 
were included. Search terms included a combination 
of keywords such as follows: "Perioperative hypother-
mia," "surgical hypothermia," "temperature regulation," 
"temperature management""Traditional Chinese Medi-
cine," "Chinese herbal medicine," "acupuncture," 
"moxibustion," "acupoint stimulation""Multimodal 
management," "integrated management," "perioperative 
care," "postoperative care," "intraoperative hypother-
mia.” The search was limited to English- and Chinese-
language studies to ensure accessibility and relevance.

Inclusion and exclusion criteria
Inclusion criteria

(1) Studies that investigated the prevention and man-
agement of perioperative hypothermia through 
multimodal approaches involving both Western 
medical techniques and TCM practices

(2) Studies on human subjects undergoing surgical 
procedures

(3) Studies reporting outcomes related to the inci-
dence, prevention, or management of perioperative 
hypothermia, including temperature regulation and 
patient recovery

Exclusion criteria

(1) Studies unrelated to perioperative hypothermia
(2) Studies involving nonhuman subjects or those con-

ducted in nonclinical settings
(3) Articles without relevant outcome measures 

regarding hypothermia prevention or management

Data extraction
Data were extracted from the included studies based on 
the following variables:
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(1) Study design: Randomized controlled trials (RCTs), 
cohort studies, case–control studies, case reports, 
etc.

(2) Patient characteristics: Age, sex, type of surgery, 
and underlying conditions

(3) Interventions used: Including both Western medical 
techniques (e.g., forced-air warming, intravenous 
fluid warming) and TCM methods (e.g., acupunc-
ture, moxibustion, and herbal treatments)

(4) Outcomes: Incidence of perioperative hypothermia, 
effectiveness of temperature management, postop-
erative complications, patient recovery time, and 
overall patient outcomes

Study selection and review process
The initial search yielded 162 studies, of which 91 were 
published within the last 5 years (2018–2023). Two inde-
pendent reviewers screened the studies by their titles 
and abstracts to determine their relevance. The full texts 
of potentially relevant articles were retrieved for further 
review. Any discrepancies between reviewers regarding 
study inclusion were resolved through discussion and 
consensus.

The final list of the included studies was reviewed and 
approved by all authors. Data from the selected stud-
ies were then synthesized to provide a comprehensive 
analysis of multimodal approaches integrating TCM 
and Western medicine for perioperative hypothermia 
management.

Causes of IPH
Causes based on Western medicine theories
The causes of IPH are complex, primarily involving inhi-
bition of thermoregulation by anesthetic drugs, heat 
loss during surgery, and the comprehensive influence 
of various patient factors such as age, body mass index, 
and health status. After general anesthesia, the patient’s 
core temperature typically undergoes three phases of 

decline. In the rapid decline phase, within the first hour 
after anesthesia induction, anesthetic drugs suppress the 
thermoregulatory center, lower the thresholds for vaso-
constriction and shivering, cause vasodilation, and redis-
tribute heat from the core to peripheral tissues, leading 
to a rapid decrease in core temperature. In slow linear 
decline phase, heat loss due to radiation and convection 
exceeds the metabolic heat production, causing a slow 
and continuous temperature drop over 2–3 h. In plateau 
phase, hypothermia induces vasoconstriction, limit-
ing further core heat loss and establishing a new balance 
between heat production and heat loss, leading to a hypo-
thermic equilibrium state (Torossian et al. 2015). Research 
suggests that the causes of IPH can be broadly categorized 
into surgical, anesthesia-related, patient-related, envi-
ronmental, and intraoperative management factors, as 
described in Table 1 (Sari et al. 2021; Yang et al. 2015).

Causes based on traditional Chinese medicine (TCM) 
theories
In TCM, the causes of inadvertent perioperative hypo-
thermia (IPH) are multifaceted, encompassing factors 
such as yin-yang imbalance, qi deficiency, dysfunction 
of the triple burner (San Jiao), and impairment of organ 
function. These TCM concepts provide a holistic frame-
work for understanding how temperature regulation is 
affected during surgery.

Yin‑yang imbalance
The balance between yin and yang is fundamental to 
health in TCM. Yin represents the cold, cooling, and 
nourishing aspects, whereas yang symbolizes warmth, 
energy, and defense. Hypothermia is often associated 
with a predominance of yin and yang deficiencies, dis-
rupting the dynamic equilibrium needed for proper tem-
perature regulation (Gao et al. 2021).

Yangqi is responsible for warming and protecting the 
body. When yang qi is weak, the body’s ability to resist 

Table 1 The causes of IPH in Western medicine

Causes of IPH Factors

Surgical factors Surgery duration > 2 h, major or open surgeries

Anesthesia-related factors Type and duration (> 2 h) of anesthesia, use of anesthetic drugs

Patient-related factors Age ≥ 65 years, BMI < 25 kg/m2, ASA classification > II, baseline 
hypothermia or a tendency toward hypothermia, comorbidi-
ties such as peripheral vascular disease, endocrine disorders, 
trauma, or burn history

Environmental factors Low ambient temperature

Intraoperative management factors Excessive body surface exposure during surgery, lack of neces-
sary coverage for nonsurgical areas, ineffective warming 
measures and infusion of unwarmed fluids > 1000 ml, use 
of unwarmed irrigation fluids > 500 ml during surgery
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cold decreases, leading to hypothermia. External factors, 
such as cold surgical environments and cold fluids, can 
further suppress yang qi, resulting in an inability to main-
tain core body temperature (Zhang et al. 2015). This leads 
to an increased vulnerability to cold pathogens, which 
may stagnate qi and cause blood stasis, further impeding 
the body’s natural warmth.

Defensive qi (wei qi), associated with yang, circulates 
on the surface of the body, protecting it from the exter-
nal cold, while nutritive qi (ying qi), associated with yin, 
nourishes internal organs (Su 2014). Surgery, especially 
with blood loss, can deplete both forms of qi, leading to 
an imbalance that manifests as weakened defense mecha-
nisms and impaired warming functions. This disharmony 
disrupts the interaction between the body’s internal and 
external energy, contributing to failure to maintain body 
temperature.

Qi and blood are intrinsically linked in TCM, with qi 
propelling the circulation of blood and blood nourishing 
organs. Anesthesia and surgical trauma can obstruct the 
movement of qi, leading to stagnation and blood stasis. 
This disrupts the warming function of qi and impairs the 
body’s ability to regulate temperature (Li et al. 2022; Su 
2014).

Qi deficiency
Qi, as a vital force in TCM, is fundamental to all physi-
ological processes, including temperature regulation. Qi 
deficiency can result from congenital factors or postna-
tal influences such as poor digestion and nutrition. In the 
context of surgery, qi deficiency weakens yang qi, which 
maintains warmth, leading to hypothermia (Xinyue et al. 
2022; Fan 2014; Gao et al. 2021). This is particularly con-
cerning in elderly patients or those with chronic illnesses, 
where preexisting qi deficiencies may predispose them to 
more severe drops in body temperature during surgery.

Dysfunction of the triple burner (San Jiao)
The triple burner (San Jiao) is a key organ system in TCM 
that is responsible for the regulation and distribution of 
qi, body fluids, and metabolic heat. Disruption of the San 
Jiao due to surgery and anesthesia can lead to qi stagna-
tion, impaired fluid metabolism, and failure to maintain 
body temperature (Li et al. 2022).

Surgical trauma and the effects of anesthetic drugs can 
disrupt the smooth flow of qi, causing stagnation that 
leads to blood stasis. This stagnation prevents proper cir-
culation and warming and contributes to hypothermia. 
Blockage of qi and blood further compromises the body’s 
ability to generate warmth.

Disruptions in the upper, middle, and lower sections of 
San Jiao affect fluid metabolism, leading to the accumula-
tion of cold and dampness within the body (Li et al. 2022; 
Gao et al. 2021). Surgical blood loss and the use of cold 
intravenous fluids can exacerbate these imbalances and 
further impair temperature regulation.

Impairment of organ functions
In TCM, the coordinated function of the organs is essen-
tial for maintaining the balance of yin-yang and circula-
tion of qi and blood. Surgical trauma can disrupt the 
function of key organs, particularly the heart, lungs, kid-
neys, and spleen, all of which play a role in maintaining 
the body temperature (Li 2017).

The lungs govern the movement of qi and the opening 
and closing of pores, which regulate the body tempera-
ture. Anesthetic drugs and mechanical ventilation can 
disrupt lung function, impede the circulation of defensive 
qi, and reduce the body’s ability to retain warmth (Chen 
et al. 2022; Guo et al. 2020; Yi et al. 2017).

The heart and kidneys work together to balance the yin 
and yang within the body. Surgery and anesthesia can 
disrupt this balance, weakening the heart yang and kid-
ney yin and resulting in impaired temperature regulation 
(Zhang et al. 2015). This is particularly evident in proce-
dures involving large blood loss or prolonged anesthesia.

Strategies for preventing and managing 
intraoperative hypothermia (IPH)
IPH intervention strategies from the perspective 
of Western medicine
Preoperative IPH risk assessment
Effective preoperative assessment and development of 
corresponding IPH prevention strategies can significantly 
reduce the incidence of IPH and its associated compli-
cations. Yi et  al. incorporated major risk factors, such 
as patient BMI, preoperative basal temperature, surgery 
grade, and anesthesia duration, into a multicenter study to 
construct a risk prediction model for IPH in patients under 
general anesthesia. They developed a predictor score to 
predict IPH risk and analyzed the necessity and effective-
ness of temperature protection measures (Yi et  al. 2017). 
An app for perioperative hypothermia risk prediction was 
also developed based on this model, which categorizes risk 
into low, medium, and high and recommends correspond-
ing interventions (Chen et  al. 2022; Dai et  al. 2022). The 
preliminary validation demonstrated its accuracy. How-
ever, since this prediction model is currently limited to 
specific clinical settings and lacks comparative studies with 
other models, prospective, large-sample, multicenter clini-
cal trials are needed to validate its predictive power across 
broader populations and to enhance its generalizability.
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Physical warming measures
Passive warming measures were designed to retain heat 
and minimize heat loss. Common methods include 
reducing skin exposure and using fabric coverings, arti-
ficial noses, reflective blankets, and thermal blankets 
(Cobb et al. 2016; Min et al. 2018; Thiel et al. 2020). The 
AORN guidelines recommend the application of at least 
one passive warming technique during the perioperative 
period (Van Duren 2022). Single-layer passive warming 
can reduce the heat loss by 30%, which is influenced by 
the material, area, and number of layers used. When pas-
sive warming alone is insufficient, it is recommended to 
promptly combine it with active warming methods to 
prevent IPH (Hooper 2009). Reflective blankets are more 
effective than cotton blankets in maintaining peripheral 
warmth during the preoperative phase, reducing the 
core-to-peripheral temperature gradient, and increas-
ing peripheral temperatures (Koenen et al. 2017). A sin-
gle-center study comparing the Orve + Wrap® thermal 
blanket with forced-air warming (FAW) found that both 
methods were similarly effective in rewarming postop-
erative IPH patients, with no significant differences in 
adverse event rates. This suggests that Orve + Wrap is a 
potential alternative for short-term postoperative warm-
ing, although further research is needed for its applica-
tion throughout the perioperative period (Smith et  al. 
2020).

Active warming measures work by increasing the heat 
supply and transfer, with common methods including 
warming devices for blood and fluids and active sur-
face warming systems such as FAW blankets, circulating 
water blankets, and electric blankets. For patients under 
general anesthesia, the transfusion of every 1000  ml of 
room temperature fluid or one unit of 0.5 °C stored blood 
can lower body temperature by 0.25–0.5 ℃, which is why 
intravenous fluids should be warmed to 37 ℃ (Roxby 
et  al. 2020). Studies have shown that warming intrave-
nous fluids to 37–41 ℃ raises core temperature more 
effectively and reduces shivering compared to room-
temperature fluids, although the difference between 
warmed and room-temperature irrigation fluids is less 
significant (Campbell et  al. 2015). Active body surface 
warming (ABSW), including FAW blankets, circulating 
water blankets, and electric blankets, is among the most 
frequently used technologies for preventing IPH (Madrid 
et  al. 2016). FAW, widely recognized for its effective-
ness, transfers heated air to the patient through convec-
tive and conductive processes, reducing heat loss and 
maintaining the core temperature. Systematic reviews 
have shown that FAW is more effective than circulat-
ing water blankets and electric blankets for treating IPH 
(Warttig et  al. 2014). Factors such as the warming site, 
duration, and temperature influence the effectiveness of 

FAW (Lee et al. 2021). Research suggests that upper-body 
warming is more effective than lower-body warming in 
patients undergoing lateral thoracoscopic surgery (Min 
et  al. 2018). In elderly patients undergoing knee or hip 
replacement surgery, setting the FAW at 42 °C results in 
faster rewarming, higher efficiency, and fewer instances 
of arrhythmias and shivering. The combined preopera-
tive and perioperative use of FAW has been shown to be 
the most effective approach, with preoperative use alone 
providing limited benefits (Min et  al. 2018; Thiel et  al. 
2020). A study on elderly patients by Wang et  al. found 
that maintaining FAW at 42 °C during the first hour after 
anesthesia induction, followed by a reduction to 38  °C 
during surgery, significantly lowered the incidence of 
intraoperative and postoperative IPH (Wang et al. 2022).

Laparoscopic surgeries present additional challenges 
for IPH owing to the use of cold and dry CO2 gas. This 
can lead to substantial heat loss when the gas contacts 
the abdominal surface, resulting in a decrease in the 
body temperature. Studies suggest that warming and 
humidifying CO2 insufflation can help maintain the core 
temperature, although the clinical significance is lim-
ited (Balayssac et  al. 2017; Birch et  al. 2016; Dean et  al. 
2017). Some evidence indicates that combining warm 
and humidified CO2 with FAW can effectively reduce the 
incidence (Noll et al. 2018; Wittenborn et al. 2022). Addi-
tionally, visceral fat insulation during pneumoperito-
neum has been found to reduce organ temperature loss, 
especially in patients with higher levels of visceral fat 
(Miyazaki et  al. 2019). Therefore, laparoscopic patients 
may benefit from a personalized warming strategy that 
considers visceral obesity and combines the various 
warming methods.

Preoperative prewarming, which involves actively 
warming the peripheral tissues or skin before anesthesia, 
has been demonstrated to reduce the core-to-peripheral 
temperature gradient and lower the incidence of IPH. 
This approach is effective for patients undergoing gen-
eral or neuraxial anesthesia (Glosten et  al. 1993; Van 
Duren 2022). A study by Lau et  al. found that patients 
who were prewarmed with FAW for at least 30 min had 
lower intraoperative IPH incidence and shorter exposure 
to low temperatures compared to those using electric 
blankets (Lau et al. 2018). The effectiveness of prewarm-
ing depends on both the preoperative temperature and 
duration of prewarming. NICE guidelines recommend 
starting active warming in the ward for patients with 
temperatures below 36 ℃ and prewarming for 30  min 
before anesthesia induction for those with temperatures 
above 36 ℃ (“Hypothermia: prevention and manage-
ment in adults having surgery” 2016). Prewarming for 
30  min sufficiently increases peripheral heat to offset 
heat redistribution during the first hour after anesthesia, 
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significantly reducing the incidence (Connelly et  al. 
2017). In urological laparoscopic surgeries, short-term 
prewarming at 43 ℃ for 5–30  min has been shown to 
effectively reduce the incidence of IPH. Jun et  al. found 
that short-term (20  min) and high-temperature (45  °C) 
FAW prewarming in elderly patients undergoing prosta-
tectomy increased the core temperature at PACU entry, 
significantly reducing postoperative IPH and shivering. 
However, short-term prewarming alone was insufficient 
to completely prevent intraoperative core temperature 
drops, suggesting the need for continuous prewarming 
until anesthesia induction or combined intraoperative 
active warming for surgeries with significant expected 
heat loss (Jun et al. 2018).

Environmental temperature control
Maintaining an appropriate operating room temperature 
(21–25 ℃) reduces the temperature difference between 
the patient’s skin and the environment, thereby minimiz-
ing heat loss through radiation. Increasing the operating 
room temperature is one of the simplest and most effec-
tive methods to reduce the incidence of IPH. A study by 
Pei et  al. found that every 1  °C decrease in room tem-
perature resulted in a 0.13 ℃ drop in core temperature 
in patients using only passive warming. In contrast, 
patients receiving FAW experience no significant impact 
from room temperature changes (Pei et al. 2018). Oper-
ating room temperatures below 23  °C are considered a 
high-risk factor for IPH, but increasing the temperature 
above 26 °C while reducing the incidence of IPH may lead 
to higher infection risks and discomfort for the surgical 
team (Yang et al. 2015). Thus, dynamic temperature con-
trol should be part of comprehensive warming measures, 
adjusting the environment based on patient needs and 
surgical procedures.

Pharmacological interventions
Pharmacological interventions focus on reducing the 
heat redistribution and enhancing the metabolic heat 
production. Vasoconstrictive agents, such as phenyle-
phrine, reduce heat redistribution by inducing vasocon-
striction, whereas amino acids and fructose enhance the 
metabolic rate and increase the vasoconstriction thresh-
old (Gupta et  al. 2019; Mizobe et  al. 2006; Palanisamy 
et  al. 2022). A randomized controlled trial (RCT) com-
paring different anesthesia induction techniques found 
that sevoflurane inhalation or prophylactic phenyle-
phrine before propofol induction reduced redistribution-
related IPH by 0.4–0.5  °C in patients aged 18–55 (Roth 
et  al. 2019). A meta-analysis of 14 RCTs conducted by 
Aoki et  al. confirmed that continuous intravenous phe-
nylephrine infusion significantly reduced intraoperative 
core temperature drops, particularly in patients with low 

baseline MAP or in those undergoing surgeries with sig-
nificant blood or heat loss (Aoki et al. 2017).

Perioperative temperature monitoring
Continuous perioperative temperature monitoring is 
crucial for diagnosing IPH and adjusting preventive or 
therapeutic measures in real time. Core temperature 
monitoring is considered to be more reliable than periph-
eral temperature monitoring (Robertson et  al. 2019). 
Common core monitoring sites include the esophagus, 
nasopharynx, bladder, rectum, and tympanic membrane, 
whereas peripheral sites include the axilla, skin, and oral 
cavity. Core sites better reflect true body temperature as 
they are less influenced by external factors. Guidelines 
recommend esophageal or nasopharyngeal monitoring 
for patients under general anesthesia and bladder or rec-
tal monitoring for patients receiving neuraxial anesthesia 
(Sessler 2008). Continuous monitoring allows for timely 
adjustments to warming strategies and significantly 
reduces the incidence of IPH in high-risk patients.

Comprehensive warming protocols
A comprehensive warming protocol that combines pre-
warming, intraoperative active warming, and environmen-
tal temperature control is considered the most effective 
approach for preventing IPH (Insler et al. 2006). Tailoring 
interventions based on individual patient risk factors, sur-
gery type, and anesthesia methods ensures more effective 
temperature management. For high-risk patients or those 
undergoing major surgeries, preoperative prewarming 
followed by continuous FAW and warmed intravenous 
fluids is recommended. Passive warming combined with 
environmental temperature control may be sufficient for 
minor surgeries or low-risk patients.

Postoperative warming and monitoring
Postoperative warming and monitoring are critical to 
prevent IPH complications and ensure optimal recovery. 
FAW, circulating water blankets, and electric blankets 
are commonly used in the PACU to maintain normal 
body temperature (Hopf 2015). Continuous temperature 
monitoring in the PACU allows for timely intervention in 
case of temperature drops. Monitoring IPH-related com-
plications such as shivering and arrhythmias is essential. 
Combining postoperative warming with pain manage-
ment and fluid therapy improves patient comfort and 
facilitates recovery (Chen et al. 2024).

IPH intervention strategies from the perspective of traditional 
Chinese medicine
TCM offers various approaches for the prevention and 
treatment of perioperative hypothermia, targeting the 
underlying imbalances of qi, blood, yin, and yang. These 
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interventions include preoperative assessments, herbal 
medicine, moxibustion, and acupuncture-based therapies.

Pre‑evaluate the possible IPH from the perspective 
of traditional Chinese medicine
In TCM, a comprehensive preoperative evaluation 
includes assessing the patient’s complexion, pulse, and 
tongue coating to detect signs of qi deficiency, blood 
stagnation, or yang weakness. Pale or purplish skin, a 
deep and weak pulse, or a white moist tongue coating 
may indicate a predisposition to hypothermia due to 
yang deficiency and poor circulation. Patients present-
ing with symptoms such as cold limbs, fatigue, and fear of 
cold are considered to have a higher risk of intraoperative 
hypothermia.

Herbal medicine
Herbal medicines play a central role in the prevention 
and treatment of IPH in TCM. Warming herbs, such 
as ginger, cinnamon, and aconite, are frequently used 
to boost energy, promote circulation, and dispel cold 
(Bao et al. 2023; Miyamoto et al. 2015; Zhao et al. 2012). 
Herbal formulations are tailored to individual patients, 
focusing on restoring qi and yang to prevent temperature 
drop during surgery. Clinical studies have shown that 
these herbal formulas can effectively increase core tem-
perature and reduce the incidence of IPH.

Moxibustion
Moxibustion is a TCM therapy that involves burning 
moxa (a form of mugwort) on or near the skin to warm 
yang energy and stimulate the circulation. It is particu-
larly effective for treating yang deficiency-induced hypo-
thermia. The application of moxibustion to acupoints 
such as Yongquan and Taixi has been shown to signifi-
cantly improve postoperative temperature recovery in 
postoperative patients (Chen et al. 2014). The heat gen-
erated by moxibustion penetrates deeply, restoring the 
body’s ability to generate and retain heat.

Acupoint application
Acupoint application involves the use of herbal plas-
ters or patches applied to specific acupoints to enhance 
energy in yang and promote qi flow. This therapy is 
often used to prevent hypothermia by stimulating 
acupoints that regulate the temperature. For example, 
application to the Dazhui acupoint has been shown to 
prevent hypothermia in patients undergoing urologi-
cal surgeries (Yu et al. 2020). Dazhui acupoint applica-
tion invigorates yang energy and regulates qi and blood, 
beneficial for imbalanced yin and yang and insufficient 

yang energy. The Zhongwan acupoint application 
regulates middle burner function, qi, and blood flow, 
preventing stasis and fluid imbalance. Acupoint appli-
cations in Pishu and Weishu improved organ function 
and enhanced temperature regulation.

Acupoint massage
Acupoint massage stimulates specific points on the 
body to harmonize qi and blood, enhance energy in 
yang, and restore warmth. Massaging acupoints, such 
as Zusanli and Yongquan, are used in perioperative 
settings to quickly stimulate meridian qi and regulate 
organ function, improving the body’s temperature con-
trol (Lin et al. 2020).

Herbal fomentation
Herbal fomentation combines thermal stimulation with 
the therapeutic effects of herbs to warm meridians and 
boost yang energy. This technique has been successfully 
used in postoperative patients to restore normal body 
temperature and prevent hypothermia. Application 
to key acupoints, such as Yongquan, Guanyuan, and 
Zusanli, has been shown to accelerate the recovery of 
body temperature in patients recovering from orthope-
dic surgery (Sun et al. 2019; Zeng et al. 2020).

Transcutaneous electrical acupoint stimulation (TEAS)
TEAS is a modern adaptation of acupuncture that uses 
electrical stimulation to activate acupoints and enhance 
the qi flow. Preoperative application of TEAS to acu-
points, such as Dazhui and Mingmen, has been shown 
to slow intraoperative temperature decline and reduce 
postoperative shivering (Greif et  al. 2002; Liang et  al. 
2019). TEAS integrates traditional acupuncture with 
modern technology to improve outcomes in patients at 
a risk of hypothermia.

Summary
IPH is a common and significant complication of peri-
operative care, with various adverse effects on patient 
outcomes. Effective prevention and management strat-
egies include preoperative risk assessments, physi-
cal warming measures, environmental temperature 
control, pharmacological interventions, periopera-
tive temperature monitoring, comprehensive warming 
protocols, and postoperative warming and monitor-
ing. Integrating traditional Chinese medicine provides 
additional methods to enhance overall effectiveness 
and patient outcomes. By combining these approaches, 
healthcare providers can significantly reduce the inci-
dence of IPH and its associated complications, thereby 
improving patient safety and recovery.



Page 8 of 10Zhang et al. Perioperative Medicine          (2024) 13:107 

Acknowledgements
Not applicable.

Authors’ contributions
Data extraction, Bin zhang, Hongmei Zhou, Xiahui wang; Writing-origin draft, 
Bin zhang, yeping zheng; writing-review and editing, Li Hu. All authors have 
read and approved the final manuscript. All authors have agreed on the 
manuscript that will be submitted, gave final approval of the version to be 
published, and agree to be accountable for all aspects of the work.

Funding
This work was supported by grants from Zhejiang Medical and Health Science 
and Technology Plan (2022PY096).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written consent was given in writing by all subjects.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Anesthesiology, The Second Affiliated Hospital of Jiaxing 
University, Jiaxing City 314000, China. 2 Key Laboratory of Basic Research 
and Clinical Transformation of Perioperative Precision Anesthesia, Jiaxing 
City, China. 3 Department of Nursing, The Second Affiliated Hospital of Jiaxing 
University, Jiaxing City, China. 

Received: 20 August 2024   Accepted: 19 October 2024

References
Akhtar Z, Hesler B, Fiffick A, Mascha E, Sessler D, Kurz A, et al. A randomized trial 

of prewarming on patient satisfaction and thermal comfort in outpatient 
surgery. J Clin Anesth. 2016;33:376–85. https:// doi. org/ 10. 1016/j. jclin ane. 
2016. 04. 041.

Aoki Y, Aoshima Y, Atsumi K, Kaminaka R, Nakau R, Yanagida K, et al. Periopera-
tive amino acid infusion for preventing hypothermia and improving 
clinical outcomes during surgery under general anesthesia: a systematic 
review and meta-analysis. Anesth Analg. 2017;125(3):793–802. https:// doi. 
org/ 10. 1213/ ANE. 00000 00000 002278.

Balayssac D, Pereira B, Bazin JE, Le Roy B, Pezet D, Gagniere J. Warmed and 
humidified carbon dioxide for abdominal laparoscopic surgery: meta-
analysis of the current literature. Surg Endosc. 2017;31(1):1–12. https:// 
doi. org/ 10. 1007/ s00464- 016- 4866-1.

Bao Y, Zhang R, Jiang X, Liu F, He Y, Hu H, et al. Detoxification mechanisms 
of ginseng to aconite: a review. J Ethnopharmacol. 2023;304: 116009. 
https:// doi. org/ 10. 1016/j. jep. 2022. 116009.

Birch D W, Dang J T, Switzer N J, Manouchehri N, Shi X, Hadi G, et al. Heated 
insufflation with or without humidification for laparoscopic abdominal 
surgery. Cochrane Database Syst Rev. 2016; 10(10): CD007821. https:// 
doi. org/ 10. 1002/ 14651 858. CD007 821. pub3

Bu N, Zhao E, Gao Y, Zhao S, Bo W, Kong Z, et al. Association between 
perioperative hypothermia and surgical site infection: a meta-analysis. 
Medicine (Baltimore). 2019;98(6): e14392. https:// doi. org/ 10. 1097/ MD. 
00000 00000 014392.

Burger L, Fitzpatrick J. Prevention of inadvertent perioperative hypothermia. 
Br J Nurs. 2009; 18(18): 1114, 1116–1119. https:// doi. org/ 10. 12968/ 
bjon. 2009. 18. 18. 44553

Campbell G, Alderson P, Smith A F, Warttig S. Warming of intravenous and 
irrigation fluids for preventing inadvertent perioperative hypothermia. 

Cochrane Database Syst Rev. 2015; 2015(4): CD009891. https:// doi. org/ 
10. 1002/ 14651 858. CD009 891. pub2

Chen F, Lian A. The effect of temperature chain management scheme 
during da Vinci robot-assisted radical resection of urological tumor. 
Ther Hypothermia Temp Manag. 2024;14(2):118–24. https:// doi. org/ 10. 
1089/ ther. 2023. 0040.

Chen G, Yang Y, Wang Y, Han M. Effects of foot moxibustion on recovery of 
shivering and foot skin temperature following general anesthesia in 
gynecological patients. Journal of Zhejiang Chinese Medical University. 
2014;38(10):1236–8. https://doi.org/CNKI:SUN:BHON.0.2014-10-033.

Chen Y, Wang Y, Zhang YL, Zhang JJ, Hua Z, Li ZJ, et al. A prediction model 
for estimating risk of intraoperative hypothermia in patients undergo-
ing general anesthesia:a prospective multicenter study. Zhongguo 
Yi Xue Ke Xue Yuan Xue Bao. 2022;44(6):1028–32. https:// doi. org/ 10. 
3881/j. issn. 1000- 503X. 14918.

Cobb B, Cho Y, Hilton G, Ting V, Carvalho B. Active warming utilizing 
combined IV fluid and forced-air warming decreases hypothermia and 
improves maternal comfort during cesarean delivery: a randomized 
control trial. Anesth Analg. 2016;122(5):1490–7. https:// doi. org/ 10. 
1213/ ANE. 00000 00000 001181.

Connelly L, Cramer E, DeMott Q, Piperno J, Coyne B, Winfield C, et al. The 
optimal time and method for surgical prewarming: a comprehensive 
review of the literature. J Perianesth Nurs. 2017;32(3):199–209. https:// 
doi. org/ 10. 1016/j. jopan. 2015. 11. 010.

Dai Z, Zhang Y, Yi J, Huang Y. Validation of a prediction model for intraopera-
tive hypothermia in patients receiving general anesthesia. Int J Clin 
Pract. 2022;2022:6806225. https:// doi. org/ 10. 1155/ 2022/ 68062 25.

Dean M, Ramsay R, Heriot A, Mackay J, Hiscock R, Lynch A. Warmed, 
humidified CO(2) insufflation benefits intraoperative core temperature 
during laparoscopic surgery: a meta-analysis. Asian J Endosc Surg. 
2017;10(2):128–36. https:// doi. org/ 10. 1111/ ases. 12350.

Diamond A, Prasad D, Abbott D. One size does not fit all: assuming the 
same normal body temperature for everyone is not justified. PLoS ONE. 
2021;16(2): e0245257. https:// doi. org/ 10. 1371/ journ al. pone. 02452 57.

Duff J, Walker K, Edward KL, Ralph N, Giandinoto J, Alexander K, et al. Effect 
of a thermal care bundle on the prevention, detection and treatment 
of perioperative inadvertent hypothermia. J Clin Nurs. 2018;27(5–
6):1239–49. https:// doi. org/ 10. 1111/ jocn. 14171.

Fan S. From the metatheory of qi-blood to study on controlling periop-
erative stress responses and preventing complications of surgery. 
Doctoral dissertation, Shandong University of Traditional Chinese 
Medicine; 2014. Available at https:// kns. cnki. net/ kcms2/ artic le/ abstr 
act?v= RguDc q0jw7 W0qu3 Pec9Y 9YPjT O2gdr kKWlE UmdCG YbNEX 
5qAXX 1utH- 3J5cB OTPDD M3GVz 1ASPD Qmsut hyZNQ_ ujNqj h1Cj1 
35e49 2KAKT K3Wuv x8cs4- aLvsm 8bUvM j3fXy puNcq KapTr JGxGO eUgfI 
HNB4K Kup2X nfuhE ZwzWO RduRz bi9vy 2wXy4 74TAI 12aGC p9i1M= & 
unipl atform= NZKPT & langu age= CHS.

Gao Y, Zho T, Huang L. Analysis of low body temperature in pathogenesis 
of Alzheimer’s disease from perspective of “Sanjiao Being Xianghuo. 
Liaoning J Trad Chinese Med. 2021;48(6):3. https:// doi. org/ 10. 13192/j. 
issn. 1000- 1719. 2021. 06. 013.

Glosten B, Hynson J, Sessler DI, McGuire J. Preanesthetic skin-surface warm-
ing reduces redistribution hypothermia caused by epidural block. 
Anesth Analg. 1993;77(3):488–93. https:// doi. org/ 10. 1213/ 00000 539- 
19930 9000- 00012.

Greif R, Laciny S, Mokhtarani M, Doufas AG, Bakhshandeh M, Dorfer L, 
et al. Transcutaneous electrical stimulation of an auricular acu-
puncture point decreases anesthetic requirement. Anesthesiol-
ogy. 2002;96(2):306–12. https:// doi. org/ 10. 1097/ 00000 542- 20020 
2000- 00014.

Guo Y, Li L. Advances in the acupoint application treatment of pulmonary 
diseases. Clinical Journal of Chinese Medicine. 2020;12(36):3. https:// doi. 
org/ 10. 3969/j. issn. 1674- 7860. 2020. 36. 047.

Gupta N, Bharti SJ, Kumar V, Garg R, Mishra S, Bhatnagar S. Comparative 
evaluation of forced air warming and infusion of amino acid-enriched 
solution on intraoperative hypothermia in patients undergoing head and 
neck cancer surgeries: a prospective randomised study. Saudi J Anaesth. 
2019;13(4):318–24. https:// doi. org/ 10. 4103/ sja. SJA_ 839_ 18.

Hooper V. An introduction to the ASPAN evidence-based clinical practice 
guideline for the promotion of perioperative normothermia. J Perianesth 
Nurs. 2009;24(5):269–70. https:// doi. org/ 10. 1016/j. jopan. 2009. 09. 004.

https://doi.org/10.1016/j.jclinane.2016.04.041
https://doi.org/10.1016/j.jclinane.2016.04.041
https://doi.org/10.1213/ANE.0000000000002278
https://doi.org/10.1213/ANE.0000000000002278
https://doi.org/10.1007/s00464-016-4866-1
https://doi.org/10.1007/s00464-016-4866-1
https://doi.org/10.1016/j.jep.2022.116009
https://doi.org/10.1002/14651858.CD007821.pub3
https://doi.org/10.1002/14651858.CD007821.pub3
https://doi.org/10.1097/MD.0000000000014392
https://doi.org/10.1097/MD.0000000000014392
https://doi.org/10.12968/bjon.2009.18.18.44553
https://doi.org/10.12968/bjon.2009.18.18.44553
https://doi.org/10.1002/14651858.CD009891.pub2
https://doi.org/10.1002/14651858.CD009891.pub2
https://doi.org/10.1089/ther.2023.0040
https://doi.org/10.1089/ther.2023.0040
https://doi.org/10.3881/j.issn.1000-503X.14918
https://doi.org/10.3881/j.issn.1000-503X.14918
https://doi.org/10.1213/ANE.0000000000001181
https://doi.org/10.1213/ANE.0000000000001181
https://doi.org/10.1016/j.jopan.2015.11.010
https://doi.org/10.1016/j.jopan.2015.11.010
https://doi.org/10.1155/2022/6806225
https://doi.org/10.1111/ases.12350
https://doi.org/10.1371/journal.pone.0245257
https://doi.org/10.1111/jocn.14171
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7W0qu3Pec9Y9YPjTO2gdrkKWlEUmdCGYbNEX5qAXX1utH-3J5cBOTPDDM3GVz1ASPDQmsuthyZNQ_ujNqjh1Cj135e492KAKTK3Wuvx8cs4-aLvsm8bUvMj3fXypuNcqKapTrJGxGOeUgfIHNB4KKup2XnfuhEZwzWORduRzbi9vy2wXy474TAI12aGCp9i1M=&uniplatform=NZKPT&language=CHS
https://doi.org/10.13192/j.issn.1000-1719.2021.06.013
https://doi.org/10.13192/j.issn.1000-1719.2021.06.013
https://doi.org/10.1213/00000539-199309000-00012
https://doi.org/10.1213/00000539-199309000-00012
https://doi.org/10.1097/00000542-200202000-00014
https://doi.org/10.1097/00000542-200202000-00014
https://doi.org/10.3969/j.issn.1674-7860.2020.36.047
https://doi.org/10.3969/j.issn.1674-7860.2020.36.047
https://doi.org/10.4103/sja.SJA_839_18
https://doi.org/10.1016/j.jopan.2009.09.004


Page 9 of 10Zhang et al. Perioperative Medicine          (2024) 13:107  

Hopf H. Perioperative temperature management: time for a new standard of 
care? Anesthesiology. 2015;122(2):229–30. https:// doi. org/ 10. 1097/ ALN. 
00000 00000 000552.

Huang J. The role of traditional Chinese medicine in perioperative period with 
Enhanced Recovery After Surgery. Shanghai Medical & Pharmaceutical 
Journal. 2017;38(8):4. https:// doi. org/ 10. 3969/j. issn. 1006- 1533. 2017. 08. 002.

Insler S, Sessler D. Perioperative thermoregulation and temperature monitor-
ing. Anesthesiol Clin. 2006;24(4):823–37. https:// doi. org/ 10. 1016/j. atc. 
2006. 09. 001.

Jun J, Chung M, Kim E, Jun I, Kim J, Hyeon J. Effect of pre-warming on perio-
perative hypothermia during holmium laser enucleation of the prostate 
under spinal anesthesia: a prospective randomized controlled trial. BMC 
Anesthesiol. 2018;18(1):201. https:// doi. org/ 10. 1186/ s12871- 018- 0668-4.

Koenen M, Passey M, Rolfe M. “Keeping them warm”-a randomized controlled 
trial of two passive perioperative warming methods. J Perianesth Nurs. 
2017;32(3):188–98. https:// doi. org/ 10. 1016/j. jopan. 2015. 09. 011.

Kurz A, Sessler D, Lenhardt R. Perioperative normothermia to reduce the 
incidence of surgical-wound infection and shorten hospitalization. 
Study of Wound Infection and Temperature Group. N Engl J Med. 
1996;334(19):1209–15. https:// doi. org/ 10. 1056/ NEJM1 99605 09334 1901.

Lau A, Lowlaavar N, Cooke E, West N, German A, Morse D, et al. Effect of 
preoperative warming on intraoperative hypothermia: a randomized-
controlled trial. Can J Anaesth. 2018;65(9):1029–40. https:// doi. org/ 10. 
1007/ s12630- 018- 1161- 8(Effet durec hauff ement preop erato iresu rl’hypot 
hermi epero perat oire: essai rando misec ontro le.).

Lee Y, Kim K. Optimal application of forced air warming to prevent peri-oper-
ative hypothermia during abdominal surgery: a systematic review and 
meta-analysis. Int J Environ Res Public Health. 2021; 18(5). https:// doi. org/ 
10. 3390/ ijerp h1805 2517

Liang H, Li Y, Feng Y. [Prewarming effect of transcutaneous acupoint electrical 
stimulation preconditioning in patients undergoing elective video-
assisted thoracoscopic lobectomy]. Zhen Ci Yan Jiu. 2019;44(10):747–51. 
https:// doi. org/ 10. 13702/j. 1000- 0607. 190472.

Lin X, Yang D, Pan P. Effect of acupoint massage on improving hypothermia 
during postoperative anaesthesia recovery of prostate glan. Chinese 
Foreign Med Res. 2020;18(8):3. https:// doi. org/ 10. 14033/j. cnki. cfmr. 2020. 
08. 068.

Li-yuan L. Transcutaneous electrical acupoint stimulation on temperature 
effect in elderly patients with lower extremity surgery. Master’s thesis, 
Shandong University of Traditional Chinese Medicine; 2017. Available at 
https:// kns. cnki. net/ kcms2/ artic le/ abstr act?v= RguDc q0jw7 Xr8IV jaHId 
JOovd VrZ_ kt4UE lx8V0 7YC22 cXDCm 0VKsD 8TpI5 otW3Z v7sNr VUUdZ OED-
MwY_ xXqPa e7q- 5WVjD qpeQC nM2lk OR30V wZgVe dmrEj wkLAR 7egXf_ 
fMyW3 DQkv0 0R6QV 54zMJ 1sa50 PaXiT cble8 KKVvM s7hgi9_ 6CrWF SaKHj 
PJq69 dQyoJ wBlxM= & unipl atform= NZKPT & langu age= CHS.

Madrid E, Urrutia G, Roque i Figuls M, Pardo-Hernandez H, Campos J M, 
Paniagua P, et al. Active body surface warming systems for preventing 
complications caused by inadvertent perioperative hypothermia in 
adults. Cochrane Database Syst Rev. 2016; 4(4): CD009016. https:// doi. 
org/ 10. 1002/ 14651 858. CD009 016. pub2

Min S, Yoon S, Yoon S, Bahk J, Seo J. Randomised trial comparing forced-air 
warming to the upper or lower body to prevent hypothermia during 
thoracoscopic surgery in the lateral decubitus position. Br J Anaesth. 
2018;120(3):555–62. https:// doi. org/ 10. 1016/j. bja. 2017. 11. 091.

Miyamoto M, Matsuzaki K, Katakura M, Hara T, Tanabe Y, Shido O. Oral intake of 
encapsulated dried ginger root powder hardly affects human thermoreg-
ulatory function, but appears to facilitate fat utilization. Int J Biometeorol. 
2015;59(10):1461–74. https:// doi. org/ 10. 1007/ s00484- 015- 0957-2.

Miyazaki R, Hoka S, Yamaura K. Visceral fat, but not subcutaneous fat, is associ-
ated with lower core temperature during laparoscopic surgery. PLoS ONE. 
2019;14(6): e0218281. https:// doi. org/ 10. 1371/ journ al. pone. 02182 81.

Mizobe T, Nakajima Y, Ueno H, Sessler D. Fructose administration increases 
intraoperative core temperature by augmenting both metabolic rate and 
the vasoconstriction threshold. Anesthesiology. 2006;104(6):1124–30. 
https:// doi. org/ 10. 1097/ 00000 542- 20060 6000- 00005.

National Institute for Health and Care Excellence (NICE). Hypothermia: preven-
tion and management in adults having surgery. Clinical guideline [CG65]. 
2016. Available at https:// www. nice. org. uk/ guida nce/ cg65.

Noll E, Diemunsch S, Pottecher J, Rameaux JP, Diana M, Sauleau E, et al. 
Prevention of laparoscopic surgery induced hypothermia with warmed 
humidified insufflation: is the experimental combination of a warming 

blanket synergistic? PLoS ONE. 2018;13(7): e0199369. https:// doi. org/ 10. 
1371/ journ al. pone. 01993 69.

Palanisamy S, Rudingwa P, Panneerselvam S, Satyaprakash M, Kuberan A, 
Amala R. Effect of low dose phenylephrine infusion on shivering and 
hypothermia in patients undergoing cesarean section under spinal anes-
thesia: a randomized clinical trial. Int J Obstet Anesth. 2022;50: 103542. 
https:// doi. org/ 10. 1016/j. ijoa. 2022. 103542.

Pei L, Huang Y, Xu Y, Zheng Y, Sang X, Zhou X, et al. Effects of ambient tem-
perature and forced-air warming on intraoperative core temperature: a 
factorial randomized trial. Anesthesiology. 2018;128(5):903–11. https:// 
doi. org/ 10. 1097/ ALN. 00000 00000 002099.

Robertson M, Hill B. Monitoring temperature. Br J Nurs. 2019;28(6):344–7. 
https:// doi. org/ 10. 12968/ bjon. 2019. 28.6. 344.

Roth J, Braitman L, Hunt L. Induction techniques that reduce redistribution 
hypothermia: a prospective, randomized, controlled, single blind effec-
tiveness study. BMC Anesthesiol. 2019;19(1):203. https:// doi. org/ 10. 1186/ 
s12871- 019- 0866-8.

Roxby D, Sobieraj-Teague M, von Wielligh J, Sinha R, Kuss B, Smith AL, et al. 
Warming blood prior to transfusion using latent heat. Emerg Med Austra-
las. 2020;32(4):604–10. https:// doi. org/ 10. 1111/ 1742- 6723. 13471.

Sari S, Aksoy SM, But A. The incidence of inadvertent perioperative hypothermia 
in patients undergoing general anesthesia and an examination of risk fac-
tors. Int J Clin Pract. 2021;75(6): e14103. https:// doi. org/ 10. 1111/ ijcp. 14103.

Sessler D. Temperature monitoring and perioperative thermoregulation. 
Anesthesiology. 2008;109(2):318–38. https:// doi. org/ 10. 1097/ ALN. 0b013 
e3181 7f6d76.

Smith N, Abernethy C, Allgar V, Foster L, Martinson V, Stones E. An open-label, 
randomised controlled trial on the effectiveness of the Orve + Wrap((R)) 
versus forced air warming in restoring normothermia in the postanaes-
thetic care unit. J Clin Nurs. 2020;29(7–8):1085–93. https:// doi. org/ 10. 
1111/ jocn. 15159.

Sun Q, Jiang Z, Pan D, Wang H, Jin Y. Study on the intervention of hot point of 
foot acupuncture on hypothermia recovery after general anesthesia in 
patients with cancer. Chinese J Gen Pract. 2019;17(2):4. https:// doi. org/ 10. 
16766/j. cnki. issn. 1674- 4152. 000673.

Tansey E, Johnson C. Recent advances in thermoregulation. Adv Physiol Educ. 
2015;39(3):139–48. https:// doi. org/ 10. 1152/ advan. 00126. 2014.

Thiel B, Mooijer B, Kolff-Gart A, Kerklaan B, Poolman R, de Haan P, et al. Is pre-
operative forced-air warming effective in the prevention of hypothermia 
in orthopedic surgical patients? A randomized controlled trial. J Clin 
Anesth. 2020;61: 109633. https:// doi. org/ 10. 1016/j. jclin ane. 2019. 109633.

Torossian A, Brauer A, Hocker J, Bein B, Wulf H, Horn EP. Preventing inadvert-
ent perioperative hypothermia. Dtsch Arztebl Int. 2015;112(10):166–72. 
https:// doi. org/ 10. 3238/ arzte bl. 2015. 0166.

Van Duren A. Perioperative prewarming: heat transfer and physiology. AORN J. 
2022;115(5):407–22. https:// doi. org/ 10. 1002/ aorn. 13667.

Wang J, Fang P, Sun G, Li M. Effect of active forced air warming during the first 
hour after anesthesia induction and intraoperation avoids hypothermia 
in elderly patients. BMC Anesthesiol. 2022;22(1):40. https:// doi. org/ 10. 
1186/ s12871- 022- 01577-w.

Warttig S, Alderson P, Campbell G, Smith A F. Interventions for treating 
inadvertent postoperative hypothermia. Cochrane Database Syst Rev. 
2014;2014(11):CD009892. https:// doi. org/ 10. 1002/ 14651 858. CD009 
892. pub2.

Wittenborn J, Mathei D, van Waesberghe J, Zeppernick F, Zeppernick M, 
Tchaikovski S, et al. The effect of warm and humidified gas insufflation 
in gynecological laparoscopy on maintenance of body temperature: a 
prospective randomized controlled multi-arm trial. Arch Gynecol Obstet. 
2022;306(3):753–67. https:// doi. org/ 10. 1007/ s00404- 022- 06499-z.

Xinyue L, Jiafu J, Fan S. Research progress of prevention and treatment of 
inadvertent perioperative hypothermia with traditional Chinese medicine 
and Western medicine. J Clin Anesthesiol. 2022;38(8):8. https:// doi. org/ 10. 
12089/ jca. 2022. 08. 019.

Xu H, Wang Z, Guan X, Lu Y, Malone D, Salmon J, et al. Safety of intraoperative 
hypothermia for patients: meta-analyses of randomized controlled trials 
and observational studies. BMC Anesthesiol. 2020;20(1):202. https:// doi. 
org/ 10. 1186/ s12871- 020- 01065-z.

Yang L, Huang C, Zhou Z, Wen Z, Zhang G, Liu K, et al. Risk factors for hypo-
thermia in patients under general anesthesia: is there a drawback of 
laminar airflow operating rooms? A prospective cohort study. Int J Surg. 
2015;21:14–7. https:// doi. org/ 10. 1016/j. ijsu. 2015. 06. 079.

https://doi.org/10.1097/ALN.0000000000000552
https://doi.org/10.1097/ALN.0000000000000552
https://doi.org/10.3969/j.issn.1006-1533.2017.08.002
https://doi.org/10.1016/j.atc.2006.09.001
https://doi.org/10.1016/j.atc.2006.09.001
https://doi.org/10.1186/s12871-018-0668-4
https://doi.org/10.1016/j.jopan.2015.09.011
https://doi.org/10.1056/NEJM199605093341901
https://doi.org/10.1007/s12630-018-1161-8(Effetdurechauffementpreoperatoiresurl’hypothermieperoperatoire:essairandomisecontrole.)
https://doi.org/10.1007/s12630-018-1161-8(Effetdurechauffementpreoperatoiresurl’hypothermieperoperatoire:essairandomisecontrole.)
https://doi.org/10.1007/s12630-018-1161-8(Effetdurechauffementpreoperatoiresurl’hypothermieperoperatoire:essairandomisecontrole.)
https://doi.org/10.3390/ijerph18052517
https://doi.org/10.3390/ijerph18052517
https://doi.org/10.13702/j.1000-0607.190472
https://doi.org/10.14033/j.cnki.cfmr.2020.08.068
https://doi.org/10.14033/j.cnki.cfmr.2020.08.068
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7Xr8IVjaHIdJOovdVrZ_kt4UElx8V07YC22cXDCm0VKsD8TpI5otW3Zv7sNrVUUdZOEDMwY_xXqPae7q-5WVjDqpeQCnM2lkOR30VwZgVedmrEjwkLAR7egXf_fMyW3DQkv00R6QV54zMJ1sa50PaXiTcble8KKVvMs7hgi9_6CrWFSaKHjPJq69dQyoJwBlxM=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7Xr8IVjaHIdJOovdVrZ_kt4UElx8V07YC22cXDCm0VKsD8TpI5otW3Zv7sNrVUUdZOEDMwY_xXqPae7q-5WVjDqpeQCnM2lkOR30VwZgVedmrEjwkLAR7egXf_fMyW3DQkv00R6QV54zMJ1sa50PaXiTcble8KKVvMs7hgi9_6CrWFSaKHjPJq69dQyoJwBlxM=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7Xr8IVjaHIdJOovdVrZ_kt4UElx8V07YC22cXDCm0VKsD8TpI5otW3Zv7sNrVUUdZOEDMwY_xXqPae7q-5WVjDqpeQCnM2lkOR30VwZgVedmrEjwkLAR7egXf_fMyW3DQkv00R6QV54zMJ1sa50PaXiTcble8KKVvMs7hgi9_6CrWFSaKHjPJq69dQyoJwBlxM=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7Xr8IVjaHIdJOovdVrZ_kt4UElx8V07YC22cXDCm0VKsD8TpI5otW3Zv7sNrVUUdZOEDMwY_xXqPae7q-5WVjDqpeQCnM2lkOR30VwZgVedmrEjwkLAR7egXf_fMyW3DQkv00R6QV54zMJ1sa50PaXiTcble8KKVvMs7hgi9_6CrWFSaKHjPJq69dQyoJwBlxM=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=RguDcq0jw7Xr8IVjaHIdJOovdVrZ_kt4UElx8V07YC22cXDCm0VKsD8TpI5otW3Zv7sNrVUUdZOEDMwY_xXqPae7q-5WVjDqpeQCnM2lkOR30VwZgVedmrEjwkLAR7egXf_fMyW3DQkv00R6QV54zMJ1sa50PaXiTcble8KKVvMs7hgi9_6CrWFSaKHjPJq69dQyoJwBlxM=&uniplatform=NZKPT&language=CHS
https://doi.org/10.1002/14651858.CD009016.pub2
https://doi.org/10.1002/14651858.CD009016.pub2
https://doi.org/10.1016/j.bja.2017.11.091
https://doi.org/10.1007/s00484-015-0957-2
https://doi.org/10.1371/journal.pone.0218281
https://doi.org/10.1097/00000542-200606000-00005
https://www.nice.org.uk/guidance/cg65
https://doi.org/10.1371/journal.pone.0199369
https://doi.org/10.1371/journal.pone.0199369
https://doi.org/10.1016/j.ijoa.2022.103542
https://doi.org/10.1097/ALN.0000000000002099
https://doi.org/10.1097/ALN.0000000000002099
https://doi.org/10.12968/bjon.2019.28.6.344
https://doi.org/10.1186/s12871-019-0866-8
https://doi.org/10.1186/s12871-019-0866-8
https://doi.org/10.1111/1742-6723.13471
https://doi.org/10.1111/ijcp.14103
https://doi.org/10.1097/ALN.0b013e31817f6d76
https://doi.org/10.1097/ALN.0b013e31817f6d76
https://doi.org/10.1111/jocn.15159
https://doi.org/10.1111/jocn.15159
https://doi.org/10.16766/j.cnki.issn.1674-4152.000673
https://doi.org/10.16766/j.cnki.issn.1674-4152.000673
https://doi.org/10.1152/advan.00126.2014
https://doi.org/10.1016/j.jclinane.2019.109633
https://doi.org/10.3238/arztebl.2015.0166
https://doi.org/10.1002/aorn.13667
https://doi.org/10.1186/s12871-022-01577-w
https://doi.org/10.1186/s12871-022-01577-w
https://doi.org/10.1002/14651858.CD009892.pub2
https://doi.org/10.1002/14651858.CD009892.pub2
https://doi.org/10.1007/s00404-022-06499-z
https://doi.org/10.12089/jca.2022.08.019
https://doi.org/10.12089/jca.2022.08.019
https://doi.org/10.1186/s12871-020-01065-z
https://doi.org/10.1186/s12871-020-01065-z
https://doi.org/10.1016/j.ijsu.2015.06.079


Page 10 of 10Zhang et al. Perioperative Medicine          (2024) 13:107 

Yi J, Zhan L, Lei Y, Xu S, Si Y, Li S, et al. Establishment and validation of a predic-
tion equation to estimate risk of intraoperative hypothermia in patients 
receiving general anesthesia. Sci Rep. 2017;7(1):13927. https:// doi. org/ 10. 
1038/ s41598- 017- 12997-x.

Yu G, Wang J, Song W, Zhou Y, Wu X, Guo J, et al. [Medicated plaster at 
Dazhui (GV 14) for preventing perioperative hypothermia in patients 
undergoing PKRP and ureteroscopic laser lithotripsy]. Zhongguo Zhen 
Jiu. 2020;40(10):1067–70. https:// doi. org/ 10. 13703/j. 0255- 2930. 20190 
915- 0001.

Zeng X, Zhu D, Hu Y, Li H, Fang Y. Clinical study of Kanlisha acupoint hot 
compress on postoperative body temperature recovery in orthopedic 
patients after general anesthesia. J Liaoning Univer Trad Chinese Med. 
2020;22(11):4. https:// doi. org/ 10. 13194/j. issn. 1673- 842x. 2020. 11. 039.

Zhang H, Liu Q. Discussion on the vital gate fire, jun-fire, xiang-fire and their 
relationship. China Journal of Traditional Chinese Medicine and Phar-
macy. 2015; : 3. https:// kns. cnki. net/ KCMS/ detail/ detail. aspx? dbcode= 
CHKJ& dbname= CHKJ1 519& filen ame= BXYY2 01504 050

Zhao D, Wang J, Cui Y, Wu X. Pharmacological effects of Chinese herb aconite 
(Fuzi) on cardiovascular system. J Tradit Chin Med. 2012;32(3):308–13. 
https:// doi. org/ 10. 1016/ s0254- 6272(13) 60030-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1038/s41598-017-12997-x
https://doi.org/10.1038/s41598-017-12997-x
https://doi.org/10.13703/j.0255-2930.20190915-0001
https://doi.org/10.13703/j.0255-2930.20190915-0001
https://doi.org/10.13194/j.issn.1673-842x.2020.11.039
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CHKJ&dbname=CHKJ1519&filename=BXYY201504050
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CHKJ&dbname=CHKJ1519&filename=BXYY201504050
https://doi.org/10.1016/s0254-6272(13)60030-8

	Advances in the multimodal management of perioperative hypothermia: approaches from traditional Chinese and Western medicine
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Literature search
	Inclusion and exclusion criteria
	Inclusion criteria
	Exclusion criteria

	Data extraction
	Study selection and review process

	Causes of IPH
	Causes based on Western medicine theories
	Causes based on traditional Chinese medicine (TCM) theories
	Yin-yang imbalance
	Qi deficiency
	Dysfunction of the triple burner (San Jiao)
	Impairment of organ functions


	Strategies for preventing and managing intraoperative hypothermia (IPH)
	IPH intervention strategies from the perspective of Western medicine
	Preoperative IPH risk assessment
	Physical warming measures
	Environmental temperature control
	Pharmacological interventions
	Perioperative temperature monitoring
	Comprehensive warming protocols
	Postoperative warming and monitoring
	IPH intervention strategies from the perspective of traditional Chinese medicine
	Pre-evaluate the possible IPH from the perspective of traditional Chinese medicine
	Herbal medicine
	Moxibustion
	Acupoint application
	Acupoint massage
	Herbal fomentation
	Transcutaneous electrical acupoint stimulation (TEAS)


	Summary
	Acknowledgements
	References


