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Abstract: Objective: To evaluate the effect of thermal insulation nursing in the operating room on preventing hy-
pothermia during laparoscopic radical resection of colorectal cancer. Methods: Sixty colorectal cancer patients
undergoing laparoscopic radical resection from June 2022 to August 2023 were included. The research group
received thermal insulation nursing interventions using medical heaters and infusion heaters, while the control
group received routine nursing measures. Clinical data including vital signs, intraoperative and postoperative com-
plications, recovery time, nursing satisfaction, and psychological and sleep status were compared between the two
groups. Results: Thirty minutes after skin incision, both groups showed decreased body temperature, and systolic
and diastolic blood pressure compared to pre-surgery levels, with no significant difference between groups (P >
0.05). However, the research group exhibited lower rates of intraoperative hypothermia, postoperative infection, and
other complications, as well as shorter postoperative recovery times, hospital stays, anxiety, and depression scores
compared to the control group (P < 0.05). Additionally, the research group demonstrated higher comfort scores,
shorter sleep latency, longer actual sleep time, and higher nursing satisfaction rate (P < 0.05). Conclusion: Thermal
insulation nursing intervention in the operating room during laparoscopic radical resection of colorectal cancer
contributes to maintaining vital signs, preventing intraoperative hypothermia, reducing postoperative complications,
expediting recovery, and improving psychological well-being and sleep quality. This intervention enhances patient
comfort and nursing satisfaction in perioperative care.

Keywords: Colorectal cancer, laparoscopic radical resection of colorectal cancer, operating room warming care,
hypothermia

Introduction emerged as an effective and minimally invasive
surgical approach for managing colorectal can-
cer [4-6]. However, the invasive nature of lapa-

roscopic procedures leads to intraoperative

Colorectal cancer ranks among the most preva-
lent malignancies affecting the digestive tract,

manifesting in symptoms such as defecation
difficulties, bloody stools, and abdominal pain
[1-3]. The disease significantly compromises
patients’ quality of life and carries a high mor-
tality risk. Clinical management of colorectal
cancer emphasizes proactive treatment, with
surgery being the cornerstone approach. Sur-
gical intervention aims to excise tumor lesions,
control disease progression, and extend patient
survival.

Advancements in laparoscopic techniques
have made minimally invasive abdominal sur-
gery the primary modality for colorectal cancer
treatment. Laparoscopic radical resection has

blood loss, compounded by the cooling effects
of anesthetic agents. Factors such as operat-
ing room temperature, duration of surgery,
intravenous fluid administration, exposure of
body surfaces, and blood loss contribute to
perioperative hypothermia [7]. Hypothermia
adversely impacts patient health, surgical out-
come, and postoperative recovery.

Therefore, comprehensive nursing interven-
tions are crucial during the perioperative period
of laparoscopic colorectal cancer radical resec-
tion to ensure optimal surgical outcome and
enhance patient prognosis. A prospective study
on unintentional perioperative hypothermia in
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children undergoing laparoscopic surgery high-
lighted the inadequacy of current temperature
management methods and passive heating
systems in preventing hypothermia [8].

Operating room thermal insulation nursing is a
targeted intervention aimed at preventing hypo-
thermia by addressing intraoperative factors
[9]. Despite the widespread adoption of laparo-
scopic surgery, the impact of prewarming on
such procedures remains unclear due to limit-
ed research. Prewarming has been shown to
mitigate temperature drops in laparoscopic sur-
gery patients at risk for hypothermia, yet its
effect on reducing complications and impro-
ving psychological well-being through operating
room warming care is not well-established.

In recent years, operating rooms in Shengzhou
People’s Hospital have implemented various
warming care measures for patients undergo-
ing laparoscopic radical resection for colorec-
tal cancer, yielding promising outcomes. This
study aims to evaluate the role of operating
room warming care in preventing hypothermia
during laparoscopic radical colorectal cancer
surgery and to assess patient satisfaction
regarding postoperative complications, com-
fort, psychological status, and sleep quality.

Materials and methods
General information

This was a retrospective study. From June 2022
to August 2023, complete clinical data were
collected from colorectal cancer patients who
underwent laparoscopic colorectal cancer radi-
cal resection in Shengzhou People’s Hospital.
Clinical data were gathered including gender,
age, body mass index, and colorectal cancer
tumor stage. Thirty colorectal cancer patients
who received thermal insulation nursing inter-
vention in the operating room were assigned to
the research group, while 30 patients who
received routine nursing measures constituted
the control group. The study was conducted
with approval from the Ethics Committee of
Shengzhou People’s Hospital.

Inclusion criteria: 1. Diagnosis of colorectal
cancer confirmed through imaging and patho-
logical examination, with indications for laparo-
scopic radical resection of colorectal cancer. 2.
Age between 18 and 80 years. 3. Expected sur-
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vival time of at least 3 months. 4. Maintenance
of intact clinical data.

Exclusion criteria: 1. Pregnancy or breastfeed-
ing in female patients. 2. Presence of severe
infections as comorbidities. 3. Coexistence of
multiple organ dysfunction. 4. Concurrent men-
tal or cognitive impairment. 5. Presence of
other malignant tumors.

Methods

In the control group, the following routine inter-
vention model was employed in the operating
theater: 1. Adjustment of operating room tem-
perature one hour before patient entry, sett-
ing it between 24°C to 26°C, and ensuring
operating theater preparation in advance. 2.
Upon patient entry, adjusting air-conditioning
to 22°C and maintaining a constant tempera-
ture mode. 3. Guiding the patient to a comfort-
able supine position, with soft pads placed at
points of contact between the patient’s skin
and the bed surface. 4. Continuous monitoring
of crucial indices during the operation to main-
tain the patient’s temperature within the range
of 36.0-37.3°C. 5. After anesthesia recovery,
transferring the patient back to the ward and
conducting a handover with the ward nurse,
guiding the nurse to monitor the patient’s cru-
cial indices post-surgery.

The research group implemented operating
room thermal insulation nursing interventions
in addition to routine nursing procedures.
Drawing from previous nursing experiences,
the research group identified possible factors
contributing to hypothermia during laparoscop-
ic radical resection of colorectal cancer and
devised a comprehensive operating room ther-
mal insulation nursing plan for patients, out-
lined as follows: 1. Active patient warming
during surgery using a medical heater to main-
tain body temperature between 36.0-37.3°C.
Continuous monitoring of body temperature
throughout the procedure was conducted, with
prompt intervention using a thermodynamic
blanket if temperature anomalies arose. 2.
Utilization of an infusion warmer during intrave-
nous fluid administration to ensure the temper-
ature of the fluids remains optimal. Prior to peri-
toneal lavage solution application, the lavage
solution is warmed to approximately 37°C to
prevent low fluid temperature-induced effects
on body temperature.
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Table 1. Comparison of general information

scores ranging from O to 21 and higher

Control group Research

scores indicating poorer sleep quality.

Iltem t P
(n=30) group(n=30) Statistical methods
Gender
Male 17 18 0.069 0.793 The statistical analysis software cho-
Female 13 12 sen for data computation was SPSS
Age 50.1545.36 50.20+5.18 -0.037 0.971 22.0. The x? test was employed for
Body mass index 23.54+3.86 23.38+3.75 0.164 0.870 comparing counted data, while mea-
Tumor staging sured data, conforming to normal dis-
Phase | 19 18 0.071 0.791 tribution, underwent intragroup before-
Phase I 11 12 after comparison using the paired

Outcome measures

Main outcome measures: 1. Body temperature
was compared at the beginning of anesthesia,
30 minutes after surgery, and at the end of sur-
gery in both groups. 2. Incidence of intraopera-
tive hypothermia and postoperative infection
was compared in both groups.

Secondary outcome measures: 1. Vital signs,
including systolic and diastolic blood pres-
sure, were measured 30 minutes after skin
incision before surgery and during surgery. 2.
Postoperative recovery time was assessed,
which included the time to first meal intake,
first flatulence, duration of bed rest, and length
of hospitalization. 3. Nursing satisfaction was
evaluated three days after operating room care
using a hospital-developed satisfaction ques-
tionnaire. Scores range from O to 100, with rat-
ings categorized as dissatisfied (0-59 points),
generally satisfied (60-80 points), and very
satisfied (81-100 points). The proportion of
patients classified as satisfied (very satisfied
or generally satisfied) is calculated. 4. Comfort
score was assessed using the General Comfort
Questionnaire, consisting of 28 items scored
from 1 to 4 points each. Total scores range
from 28 to 112, with higher scores indicating
greater comfort. 5. Psychological score was
measured using the Anxiety Self-Rating Scale
and Depression Self-Rating Scale, with scores
ranging from O to 100. A score of 50 is consid-
ered critical according to domestic norms, with
higher scores indicating more pronounced anxi-
ety and depression. 6. Sleep status indexes,
including sleep onset latency and actual sleep
duration, were monitored verbally by patients
and their families. Sleep quality was assessed
using the Pittsburgh Sleep Quality Index with
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sample t-test. Between-group compari-
sons utilized the independent sample
t-test. Multiple repeated measures data were
analyzed through repeated measures ANOVA
followed by post hoc Bonferroni test. A signifi-
cance level of P < 0.05 indicated statistical
significance.

Results
General information

A comparison of gender, age, body mass index,
and tumor stage between the two groups
revealed no significant differences (P > 0.05),
indicating a good balance in the general char-
acteristics of the groups and ensuring compa-
rability. See Table 1.

Vital signs

At 30 minutes after intraoperative skin incision,
the control group exhibited significant reduc-
tions in body temperature, systolic, and diastol-
ic blood pressure compared to preoperative
values (P < 0.05). Conversely, no significant
changes were observed in these vital signs in
the research group when compared to preop-
erative levels (P > 0.05). See Table 2.

Body temperatures at different times

A significant difference in body temperatures
was observed between the two groups (F in-
teraction = 17.710, P < 0.001, skewed n2 =
0.383). Post-hoc Bonferroni analysis revealed
a significant decrease in body temperature in
the control group from preoperative to intraop-
erative 30 minutes and to the postoperative
period (P = 0.391). However, no significant dif-
ference was observed between intraoperative
30 minutes and the postoperative period in the
control group (P > 0.05). In contrast, no signifi-
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Table 2. Comparison of vital signs (X % s)

Control group

Research group

Group Time (n = 30) (n = 30) t P
Systolic blood pressure (mmHg) Preoperative 116.424+9.83 116.66+9.74 -0.095 0.925
Intraoperatively 108.57+7.91 115.73+9.27 -3.218 0.002
t 3.408 0.379
P 0.001 0.706
Diastolic blood pressure (mmHg) Preoperative 76.51+6.26 76.43+6.39 0.049 0.961
Intraoperatively 70.27+5.48 75.93+6.15 -3.764 <0.001
t 4,108 0.309
P <0.001 0.759
Table 3. Comparison of body temperatures at different times
e e M oam® £ p P
Control group (n = 30) 36.75+0.46 35.794£0.33 35.66+0.27
Research group (n = 30) 36.70+0.52 36.58+0.42 36.45+0.38
Group main effect 60.487 < 0.001 0.510
Time main effect 50.535 <0.001 0.466
Group*time 23.584 <0.001 0.289

to first flatulence, duration of bed
rest, and length of hospitalization (P
< 0.05). See Table 5.

Table 4. Comparison of intraoperative and postoperative
complication rates [n (%)]

Intraoperative Postoperative  Overall
Group . . . .

hypothermia infection incidence .

Comfort and psychological scores

Control group (n = 30) 4 (13.33%)  4(13.34%) 8(26.67%)
Research group (n = 30) 0 (0%) 2(6.67%) 2(6.67%) Post-care assessments revealed
X2 4.286 0.741 4.320 that the research group had signifi-
P 0.038 0.389 0.038 cantly higher comfort scores com-

cant changes in body temperature were noted
in the research group from preoperative to
intraoperative 30 minutes and to the postop-
erative period (P > 0.05). See Table 3.

Intraoperative and postoperative complication
rates

Compared to the control group, the research
group exhibited a lower incidence of complica-
tions such as intraoperative hypothermia and
postoperative wound infection (P < 0.05). See
Table 4.

Postoperative recovery time
The research group showed shorter recovery

time compared to the control group, including
the time to first meal intake after surgery, time
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pared to the control group, while

exhibiting lower anxiety and depres-
sion scores. Moreover, both groups displayed
marked improvement in comfort scores follow-
ing care, whereas anxiety and depression
scores decreased significantly. Notably, depres-
sion scores decreased significantly in both
groups (all, P < 0.05). See Table 6.

Sleep status indicators

After care, both groups experienced signi-
ficant improvements in sleep onset laten-
cy, actual sleep duration, and sleep quality
scores. In comparison to the control group,
patients in the research group exhibited
shorter sleep onset latency, improved sleep
quality scores, longer sleep duration, and
lower sleep quality scores (P < 0.05). See Table
7.
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Table 5. Comparison of postoperative recovery time (X * S)

Group Timg to first meal Time to first Duration of bed Length of hospitalization
intake (h) flatulence (h) rest (d) time (d)

Control group (n = 30) 64.27+6.86 56.47+5.24 5.80+1.03 22.9+9.42

Research group (n = 30) 53.67+4.88 50.30+4.46 4.53+0.97 18.56+6.64

t 6.896 4,911 4,916 2.063

P <0.001 <0.001 <0.001 0.044

Table 6. Comparison of comfort and psychological scores (X + s, points)

Group Time Control group (n = 30) Research group (n = 30) t P
Comfort rating Before care 81.40+5.96 81.67+6.18 -0.172 0.864
After care 93.27+6.27 102.30+6.01 -5.695 <0.001
t -7.516 -13.108
P <0.001 <0.001
Anxiety score Before care 54.40+4.48 54.20+4.56 0.171 0.865
After care 45.57+3.94 40.93+3.72 4.690 <0.001
t 8.106 12.351
P <0.001 <0.001
Depression score  Before care 56.23+5.15 56.07+5.20 0.120 0.905
After care 47.00+4.35 41.86+3.86 4.841 <0.001
t 7.499 12.018
P <0.001 <0.001

Table 7. Comparison of sleep status indicators (X + s)

Group Time Control group (n = 30) Research group (n = 30) t P
Sleep onset latency (min) Before care 64.47+12.75 64.00+£12.59 0.144  0.886
After care 42.63+8.71 33.80+£7.91 4111 <0.001
t 1.747 11.125
P <0.001 <0.001
Actual sleep duration (h) Before care 4.17+1.23 4.23+1.28 -0.185 0.854
After care 6.80+0.89 7.83+0.91 -4.432 <0.001
t -9.488 -12.555
P <0.001 <0.001
Sleep quality score (points)  Before care 15.17+£2.18 15.07+2.26 0.174 0.862
After care 12.53+1.61 10.80+1.32 4551 <0.001
t 5.336 8.936
P < 0.001 <0.001
Nursing satisfaction ulation, which ensures the stability of physio-
logical functions [12]. However, during surgery,
Analysis of patient satisfaction with nursing the body’s ability to generate heat through
services revealed that the overall satisfaction shivering or vasoconstriction is impaired due to
rate was significantly higher in the research the effects of anesthetic drugs and surgical
group compared to the control group (P < 0.05). exposure [13]. Consequently, the patient’s
See Table 8. body temperature gradually decreases. Ex-
cessive hypothermia can lead to unstable vital
Discussion signs, increased risk of coagulation disorders,
hindrance to successful surgery completion, as
Normal body temperature is maintained at well as increased surgical complication risk
approximately 37°C through neurohumoral reg- and healthcare cost [14-16].
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Table 8. Comparison of nursing satisfaction [n (%)]

Group Very satisfied Generally satisfied Dissatisfied Overall satisfaction rate
Control group (n = 30) 15 (50.00%) 11 (36.67%) 4 (13.33%) 26 (86.67%)
Research group (n = 30) 18 (60.00%) 12 (40.00%) 0 (0%) 30 (100.00%)

X2 4.316 4.286

P 0.116 0.038

Clinically, the phenomenon of a patient’s core
body temperature dropping below 36°C during
the perioperative period due to various reasons
is referred to as intraoperative hypothermia
(IPH) [17]. Currently, two methods are used to
prevent IPH in clinical settings: passive insula-
tion and active insulation. Passive insulation
aims to promote heat retention, while active
insulation applies external heat to the skin
and surrounding tissues [18]. While most me-
dical literature reports on hypothermia focus
on open heart surgery, e.g. a retrospective
study on patients with gastrointestinal tumors
revealed an overall IPH incidence of 25.7%
despite the use of active and passive intraop-
erative temperature management [19]. Speci-
fically, the hypothermia incidence was 43.0%,
31.8%, 19.5%, and 5.8% for gastric, rectal,
colon, and esophageal cancers, respectively
[20]. Despite modern supportive care, the mor-
tality rate among patients with moderate to
severe unintentional hypothermia in hospitals
remains close to 40% [21]. Therefore, sufficient
attention must be paid to intraoperative hypo-
thermia, and this issue should be considered
during nursing interventions to ensure smooth
surgery and promote patients’ rapid recovery
post-surgery.

In traditional perioperative nursing practices,
preoperative care typically centered on sim-
ple instructions to the patient, intraoperative
care focused on positioning guidance, general
thermal care, and vital sign monitoring, while
postoperative nursing prioritized critical index
monitoring and pain education [22-24]. Al-
though these measures addressed periopera-
tive nursing issues to some extent, they insuf-
ficiently addressed the issue of intraoperative
hypothermia.

The present study examines patients undergo-
ing laparoscopic radical colorectal cancer sur-
gery, exploring nursing interventions aimed at
preventing intraoperative hypothermia. Two
groups were established: a routine care group
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and an interventional group implementing
enhanced thermal care in the operating room.
The interventional group, building on the rou-
tine care provided to the control group, intro-
duced active thermal care measures such as
warming blankets, heaters, and infusion warm-
ers. These measures were tailored to the spe-
cific surgical phases where hypothermia risk
was highest and adjusted as the surgery pro-
gressed. The retrospective comparison results
revealed that systolic and diastolic blood pres-
sure of patients in the control group signifi-
cantly decreased during surgery 30 minutes
after skin incision compared to the preopera-
tive period. However, there were no significant
changes observed in temperature, or systolic
or diastolic blood pressure of patients in the
research group compared to the preoperative
period. Clinical comparative observations indi-
cated that patients in the observation group,
receiving thermal insulation nursing care in the
operating room, exhibited minimal fluctuations
in body temperature. Notably, nasopharyngeal
temperature in the observation group was
lower at the onset of surgery for 30 minutes but
significantly increased by the operation com-
pared to the control group. Moreover, only 4
patients in the observation group achieved the
nursing target temperature at the beginning of
surgery for 30 minutes, whereas 26 patients in
the experimental group reached the target tem-
perature at this time, with a significant differ-
ence between the two groups. At the end of
surgery, the temperature of patients in the
observation group increased to 24 cases, while
the control group remained at 26 cases. This
discrepancy may be attributed to the conven-
tional nursing model’s inability to offset the
decline in body temperature resulting from
surgical exposure or anesthesia drugs during
laparoscopic radical resection of colorectal
cancer. The patients in the observation group
received assistance in maintaining a dynamic
balance between heat production and dissipa-
tion through external warming methods such

Am J Transl Res 2024;16(5):2158-2165
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as inflatable heating blankets and preheating
before infusion. In comparison with the control
group, the incidence of intraoperative hypother-
mia, postoperative infections, and other com-
plications was lower among patients in the
research group. Additionally, the time to first
meal intake, time to first flatulence, duration of
bed rest, and length of hospitalization were
shorter, suggesting that targeted hypothermia
prevention not only enhances patient health
but also improves safety. This preventive
approach not only raised intraoperative patient
temperatures but also contributed to maintain-
ing stability in crucial indices, thereby reducing
the risk of postoperative complications. Similar
findings have been reported in previous studi-
es [25]. The analysis suggests that the time-
dependent decrease in blood pressure may
be attributed to vasoconstriction inhibition by
anesthetics used during induction and mainte-
nance of general anesthesia. Involuntary hypo-
thermia leads to an increased demand for
blood transfusion, and aggressive warming
methods enable safe skin warming, thereby
reducing perioperative blood loss [26]. This
study revealed that patients in the research
group exhibited lower anxiety and depression
scores, improved sleep quality, higher comfort
scores, and greater overall satisfaction with
nursing services compared to the control group.
These findings indicate that thermal insulation
care in the operating theater not only enhances
patient comfort but also positively impacts
their psychological well-being, sleep quality,
and overall quality of life. The implementation
of thermal insulation care reduces the inci-
dence of intraoperative hypothermia and post-
operative complications, ensuring surgical effi-
cacy and promoting postoperative recovery
while minimizing patient discomfort. This, in
turn, mitigates adverse effects on patients’
psychology, sleep, and quality of life, leading to
higher satisfaction with nursing services.

In conclusion, thermal insulation nursing inter-
vention in the operating theater during laparo-
scopic radical surgery for colorectal cancer
maintains intraoperative vital signs, prevents
hypothermia, reduces temperature fluctua-
tions, and mitigates postoperative complica-
tions. It facilitates faster postoperative recov-
ery, enhances physical comfort, improves psy-
chological well-being and sleep quality, and
boosts overall satisfaction with operating the-
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ater nursing services. Clinically, it can be advo-
cated as the preferred approach for preventing
intraoperative hypothermia in patients under-
going laparoscopic radical colorectal cancer
surgery. However, due to the limited sample
size, further research is warranted to investi-
gate the broader impacts of implementing ther-
mal nursing interventions to prevent intraoper-
ative hypothermia in patients undergoing radi-
cal surgery for rectal cancer.

Disclosure of conflict of interest
None.

Address correspondence to: Meidan Qian, Sheng-
zhou People’s Hospital (The First Affiliated Hospital
of Zhejiang University Shengzhou Branch), Sheng-
zhou, Zhejiang, China. E-mail: 13989539656@163.
com

References

[1] Manne SL, Islam N, Frederick S, Khan U, Gaur
S and Khan A. Culturally-adapted behavioral
intervention to improve colorectal cancer
screening uptake among foreign-born South
Asians in New Jersey: the Desi Sehat trial. Ethn
Health 2021; 26: 554-570.

[2] Moradi-Marjaneh R, Asgharzadeh F, Khordad E
and Mahdi MM. The clinical impact of quanti-
tative cell-free DNA, KRAS, and BRAF muta-
tions on response to anti-EGFR treatment in
patients with metastatic colorectal cancer.
Curr Pharm Des 2021; 27: 942-952.

[3] Kuchel A, Ahern E, Collins S, Whitehall V,
Okano S, Pelecanos A, Wyld D, Eastgate M and
Burge M. Trends in epidemiology, treatment
and molecular testing of metastatic colorectal
cancer in a real-world multi-institution cohort
study. Asia Pac J Clin Oncol 2021; 17: 84-93.

[4] Takahashi M, Sakamoto K, Irie T, Kawano S,
Sugimoto K, Kojima Y, Nojiri S, Okuzawa A and
Tomiki Y. Laparoscopic surgery is acceptable
for elderly patients with colorectal cancer: a
propensity score-matched study. Anticancer
Res 2021; 41: 2611-2615.

[5] LiQ,Dul,Lul,TongY,WuS, Yangy, HuQand
Wang Y. Clinical application of enhanced re-
covery after surgery in perioperative period of
laparoscopic colorectal cancer surgery. J Lapa-
roendosc Adv Surg Tech A 2019; 29: 178-183.

[6] SunY, Zhang ZC, Zhou YD, Li P, Zeng QS and
Zhang XP. High ligation of the inferior mesen-
teric artery with nerve-sparing in laparoscopic
surgery for advanced colorectal cancer. Tech
Coloproctol 2021; 25: 343-344.

Am J Transl Res 2024;16(5):2158-2165


mailto:13989539656@163.com
mailto:13989539656@163.com

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

(16]

Hypothermia in laparoscopic radical resection of colorectal cancer

Fahim M, Dijksman LM, Biesma DH, Noordzij
PG and Smits AB. Effect of intra-operative hy-
pothermia on post-operative morbidity in pa-
tients with colorectal cancer. Surg Infect
(Larchmt) 2021; 22: 803-809.

Dagli R, Celtik U, Celik F, Erbesler ZA and Koylu
Z. Incidence of inadvertent perioperative hypo-
thermia in pediatric laparoscopic surgery: a
prospective observational single-center study.
Ahi Evran Medical Journal 2022; 6: 297-303.
Hu SL and Han YJ. Study on nursing measures
of operating room to prevent patients with hy-
pothermia in operating room. Medicine and
Health 2021; 681-685.

Simegn GD, Bayable SD and Fetene MB. Pre-
vention and management of perioperative hy-
pothermia in adult elective surgical patients: a
systematic review. Ann Med Surg (Lond) 2021;
72:103059.

Santoso CG, Hamzah T, Syaifudin S and Muja-
hid MUF. PID temperature control on blood
warmer equipped with patient temperature
and blood temperature. Indonesian Journal of
Electronics, Electromedical Engineering, and
Medical Informatics 2023; 5: 125-134.

Xu H, Wang Z, Guan X, Lu Y, Malone DC, Salm-
on JW, Ma A and Tang W. Safety of intraopera-
tive hypothermia for patients: meta-analyses
of randomized controlled trials and observa-
tional studies. BMC Anesthesiol 2020; 20:
202.

Wittenborn J, Clausen A, Zeppernick F, Stickel-
er E and Meinhold-Heerlein I. Prevention of in-
traoperative hypothermia in laparoscopy by
the use of body-temperature and humidified
CO,: a pilot study. Geburtshilfe Frauenheilkd
2019; 79: 969-975.

Moellhoff N, Broer PN, Heidekrueger PI,
Ninkovic M and Ehrl D. Impact of intraopera-
tive hypothermia on microsurgical free flap re-
constructions. J Reconstr Microsurg 2021; 37:
174-180.

Kay AB, Klavas DM, Hirase T, Cotton MO, Lam-
bert BS and Incavo SJ. Preoperative warming
reduces intraoperative hypothermia in total
joint arthroplasty patients. J Am Acad Orthop
Surg 2020; 28: e255-€262.

He LP, Liu PZ, Wen YM and Wu J. Effect of tem-
perature maintenance by forced-air warming
blankets of different temperatures on changes
in inflammatory factors in children undergoing
congenital hip dislocation surgery. Chin Med J
(Engl) 2020; 133: 1768-1773.

2165

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Conway A, Gow J, Ralph N, Duff J, Edward KL,
Alexander K, Munday J and Brauer A. Imple-
menting a thermal care bundle for inadvertent
perioperative hypothermia: a cost-effective-
ness analysis. Int J Nurs Stud 2019; 97: 21-27.
Zhang J, Deng L, Wang X, Song F, Hou H and
Qiu Y. Effect of forced-air warming blanket on
perioperative hypothermia in elderly patients
undergoing laparoscopic radical resection of
colorectal cancer. Ther Hypothermia Temp
Manag 2022; 12: 68-73.

Sagiroglu G, Ozturk GA, Baysal A and Turan FN.
Inadvertent perioperative hypothermia and im-
portant risk factors during major abdominal
surgeries. J Coll Physicians Surg Pak 2020; 30:
123-128.

Luo M, Lang H and Dai Y. Incidence and risk
factors for intraoperative hypothermia during
cancer surgery of gastrointestinal tracts: a
single-center retrospective study. 2022.

Liu M and Qi L. The related factors and coun-
termeasures of hypothermia in patients during
the anesthesia recovery period. Am J Transl
Res 2021; 13: 3459-3465.

Wang W, Song ZF, Li RL and Zhou JQ. Effects of
comprehensive nursing care on recovery of pa-
tients after radical operation for colon carci-
noma. Int J Clin Exp Med 2021; 14: 2102-
2109.

Shi C, Cai B, Huang X and Hou J. Effect of ac-
celerated rehabilitation surgery nursing on
laparoscopic radical surgery for elderly pa-
tients with colorectal cancer. Rev Assoc Med
Bras (1992) 2022; 68: 958-962.

Pan Y and Yi M. Effect of refined management
in operating room nursing on surgical efficien-
¢y and nursing satisfaction during laparoscop-
ic radical resection of colon cancer. Am J Transl
Res 2024; 16: 506-514.

Cho CK, Chang M, Sung TY and Jee YS. Inci-
dence of postoperative hypothermia and its
risk factors in adults undergoing orthopedic
surgery under brachial plexus block: a retro-
spective cohort study. Int J Med Sci 2021; 18:
2197-2203.

Chen HY, Su LJ, Wu HZ, Zou H, Yang R and Zhu
YX. Risk factors for inadvertent intraoperative
hypothermia in patients undergoing laparo-
scopic surgery: a prospective cohort study.
PL0S One 2021; 16: e0257816.

Am J Transl Res 2024;16(5):2158-2165



