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Abstract 

Introduction: Postoperative hypothermia that occurs in infants may cause several complications. The aspect of 

thermoregulation management, such as the active and passive warming in patients during the perioperative period, is essential 

to prevent postoperative complications. Therefore, this study aims to know the application of active and passive warming to 

patients with tongue reconstruction and frenuloplasty in the Post Anaesthesia Care Unit at the Central Operation Theatre in 

Hasanuddin University Hospital. Method: A descriptive case study using a single case design method to determine the 

effectiveness of hypothermia risk management using active and passive warming methods on a patient undergoing tongue 

reconstruction and frenuloplasty. The sample in this case study is one sample, that is baby MK (3 months old), who underwent 

tongue reconstruction and frenuloplasty surgery. Data was collected by conducting observations, implementation, and 

documentation on patients. Results: An active warming method using air-forced equipment with a temperature setting of 38°C 

was given, and a passive warming method was provided by giving cotton clothes and blankets to the patient. The initial body 

temperature measurement was 35.5°C. During the evaluation, 30 minutes after the intervention, there was an increase in body 

temperature to 36°C. During the review, 60 minutes after the intervention, the body temperature rose to 36.6°C; in the last 

evaluation, 90 minutes after the intervention, the body temperature was increased to 37°C. The patient left the PACU with a 

body temperature of 37°C. Conclusion: Prevention of hypothermia in postoperative patients is essential, and methods of 

preventing hypothermia can be used as active warming and passive warming methods. 
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1. INTRODUCTION 

Tongue reconstruction is a medical procedure to restore speech and swallowing functions caused by disorders of 

the tongue structure that known as tongue tie [1], while frenuloplasty is an excision of the frenulum [2]. During 

surgery, one of the things that often happens is hypothermia. Hypothermia can be caused by the effect of anesthetic 

drug administration, low operating room temperature, and duration of action that can disrupt the body temperature 

regulation process in patients, resulting in hypothermia [3]. Postoperative hypothermia that occurs in infants can 

cause several complications, such as shivering that can increase oxygen consumption, disruption of patient 

comfort levels, with one of the signs being an increase in the postoperative pain scale, risk of surgical area 

infection, arrhythmias, increased length of stay, and even death [4]. Hypothermia occurs when the body loses heat 

rapidly so that the body temperature drops drastically. Losing body heat can occur through evaporation, 

conduction, convection, and radiation. Children are at higher risk of postoperative hypothermia than adults, 

because children have thinner skin and the body temperature regulation system that is not yet fully developed, 

which makes them more vulnerable to environmental temperature changes that make body heat loss more quickly 

 
*Corresponding author: Takdir Tahir, Hasanuddin University, Makasar, Indonesia 

E-mail : takdirtahir@unhas.ac.id 

Doi : 10.35451/jkf.v7i2.2582 

Received : Februari 28, 2025, Accepted: April 19, 2025, Published: April 19, 2025 
Copyright: © 2025 Takdir Tahir. Creative Commons License This work is licensed under a Creative Commons Attribution 4.0 International 

License. 

https://ejournal.medistra.ac.id/index.php/JKK


 Jurnal Keperawatan dan Fisioterapi (JKF), Volume 7, Nomor 2, Tahun 2025  

183 

and difficult to maintain a stable body temperature. Therefore, the implementation of thermoregulatory 

management is important during the postoperative care of pediatric patients to prevent complications from 

hypothermia. [5]. In the case of baby MK, who underwent tongue reconstruction and frenuloplasty surgery, several 

risk factors can cause hypothermia, such as the use of general anesthesia, the duration of surgery > 60 minutes, 

and the low room temperature. Thus, this case study was conducted to determine the application of active and 

passive warming to prevent hypothermia in a patient undergoing tongue reconstruction and frenuloplasty. 

2. METHOD 

2.1 Sample 

The sample in this case study is baby MK (3 months old), who underwent tongue reconstruction surgery and 

frenuloplasty on December 16th, 2024. Data was collected by observing, implementing, and documenting the 

patient. 

 

2.2 Instruments 

The instruments used in this case study are an air-forced warmer for active warming, blankets, cotton clothes for 

passive warming, body temperature electrodes to measure body temperature, and a digital monitor to display the 

patient's body temperature in real time. 

 

2.3 Procedure 

A descriptive case study using the single case design method to determine the effectiveness of hypothermia risk 

management using active and passive warming methods in patients undergoing tongue reconstruction and 

frenuloplasty in the Central Surgery Installation (IBS) room at RSPTN UNHAS Makassar. This case study 

research has already applies the ethical clearance from the Faculty of Nursing Hasanuddin University with the 

number of letter is: 4084/UN4.14.1/TP.01.02/2024. The case study begins by providing informed consent to the 

patient's family as the patient's guardian, right after the surgery done when the patient was moved to the PACU 

room. The data collection process was carried out in the Post Anaesthesia Care Unit at Hasanuddin University 

Hospital by applying an air-forced warmer at 38°C as active warming, then changing the patient's wet clothes to 

dry cotton clothes and providing a blanket as passive warming. Then, a body temperature electrode is placed in 

the patient's axilla and connected to a digital monitor to display the patient's body temperature in real-time. After 

the electrodes are installed, monitoring and documenting the initial body temperature is carried out, and body 

temperature is evaluated at 30 minutes, 60 minutes, and 90 minutes after the intervention is given. Data collection 

is carried out by observing, implementing, and documenting patients. The presentation of the data uses graphs 

and is accompanied by a narrative to explain the results obtained from the case study.   

 

3. RESULTS  

   

Table 1. Case Descriptive During the Pre-Operative, Intra-Operative, and Post-Operative. 

 

Perioperative Case Descriptive 

Pre-operative ● Medical treatment: tongue reconstruction and frenuloplasty  

● Medical diagnosis: tongue tip type III Kotows classification and lip tie type II 

Staffords classification  

● Vital signs: pulse: 110x/minute, breathing: 30x/minute, temperature: 36,50C, 

SaO2: 98% (without oxygenation) 

● Anxiety scale : 0 (there is no anxiety) 

● Medical examination: laboratory values show an increase in GOT and GPT 

levels and a decrease in creatinine levels with the impression of an increase in 

the enzyme aspartate aminotransferase. 

● Nursing diagnosis: risk of injury, risk of hypothermia, risk of fall 
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Intra-operative ● Sign in: 08.20 WITA; Time out: 09.02 WITA; Sign out: 10.40 WITA 

● Anesthesia: general ETT 

● Operation position: supine 

● Insition area: mouth 

● Vital signs: pulse: 154x/minute, breathing: 39x/minute, SaO2: 100% 

● Device apply: ETT 

● Total of entry fluid: crystalloid Asering 50 cc; Total of exit fluid: urine 10 cc, 

bleeding 10 cc 

● Nursing diagnosis: risk of injury, risk of infection, risk of bleeding 

Post-operative ● Move to PACU: 11.15 WITA 

● Main problem: the patient seems to be grimacing 

● Pain scale : 3 (CRIES: mild pain) 

● General condition: there is a post-operative wound at the mouth cave 

● Consciousness: somnolent 

● Vital signs: initial temperature: 35.50C, Pulse: 158x/minute, breathing: 

28x/minute, SaO2: 100% with non-rebreathing mask (NRM) 8 lpm 

● Nursing diagnosis: acute pain, risk of infection, risk of fall, risk of hypothermia 

 

Based on Table 1, multiple nursing diagnoses show up in every perioperative phase. 

 

 

 

Graphic 1. Graphic of Monitoring Body Temperature During the Postoperative Phase in PACU. 

Based on Graphic 1, the body temperature is increased after the active and passive warming interventions in the 

PACU. 
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4. DISCUSSION 

When transferred to the PACU room, the patient's skin felt cold, so he was given an active warming method using 

air-forced warming equipment or body warmer with a temperature setting of 38°C and a passive warming method 

by providing clothes and cotton blankets to warm the patient's body. Body temperature measurements begin when 

the patient is transferred to the PACU room, and then evaluations are carried out every 30 minutes, 60 minutes, 

and 90 minutes thereafter. The temperature monitoring device is placed in the patient's left axilla. Based on the 

table above for initial body temperature measurements, the result is 35.5°C. Furthermore, for evaluation 30 

minutes after the intervention, there was an increase in body temperature to 36°C. While evaluating at 60 minutes 

after the intervention, the body temperature rose to 36.6°C, and the skin felt warmer than before; then, at the last 

evaluation at 90 minutes after the intervention, the body temperature became 37°C. The patient left the PACU 

with a body temperature of 37°C. Meanwhile, a combination of active and passive warming is given for the initial 

20 minutes, and then only passive warming is given until the patient left the PACU room. The active warming 

method only used for 20 minutes, because using an air-forced warmer for an extended period can irritate the 

patient's skin.  

 

Postoperatively hypothermia is caused by several factors, such as cold operating room temperatures, cold IV 

fluids, blood transfusions, use of inhalation agents, the size of the surgical wound, decreased muscle activity 

(sedation), and age factors [6]. Children, especially babies, are more susceptible to hypothermia; this is due to 

factors such as the immaturity of the thermoregulation system in their bodies and also the thickness of the 

subcutaneous tissue under their skin [4]. General anesthesia also affects thermoregulatory elements and can 

eliminate the physiological adaptation process of fat/skin to thermoregulatory function [7] and can cause the other 

complications such as increased pain intensity and respiratory distress [8].  

 

The temperature in the operating room is one of the significant risk factor for perioperative hypothermia. To 

minimize bacterial growth, the room temperature is typically maintained between 20°C and 24°C. However, this 

cooler environment can lead to hypothermia in patients, as the difference between their skin surface temperature 

and the surrounding air temperature can cause the patients body temperature to drop [9]. Hypothermia occurs 

when the body experiences skin vasoconstriction and systemic vasodilation. These conditions can result in an 

increased heart rate, metabolism, blood pressure, stroke volume, and vascular resistance. Additionally, 

hypothermia can lead to several complications, including delayed recovery, shivering, a heightened risk of wound 

infections, prolonged recovery time, and hemodynamic instability [10]. Therefore, nurses have an important role 

in managing body temperature to prevent hypothermia during the perioperative period, particularly in pediatric 

patients who are more vulnerable to hypothermia than adults [11]. The most common method for managing 

hypothermia is the use of warm cotton blankets, along with additional fabric placed against the patient’s skin. For 

active warming, one effective option is the use of a forced air warmer [10].  

 

The graph shows that the patient's body temperature increased slowly after being given active and passive 

warming interventions. This aligns with previous research, which found that passive and active heating methods 

could maintain body temperature during perioperative [12]. Other research also found that cotton blanket can be 

given as passive warming to the postoperative patients. If the patient experiences postoperative hypothermia, it 

can be combined with active warming such as using an air-forced warming device [13]. In research conducted by 

Yoo et al., it was found that in the postoperative phase, only 2% of patients experienced hypothermia after being 

given active and passive warming methods [14].  

 

Perioperative hypothermia can be a factor in increasing the risk of surgical wound infection, which can lead to 

extended days of stay in hospital [15]. Meanwhile, for patient baby MK, the healing condition of the surgical 

wound is good, so the length of stay in hospital was only 3 days after surgery. In addition, hypothermia can cause 

discomfort in the form of increased pain intensity in postoperative patients [16]. The initial pain assessment in the 

PACU using the CRIES pain scale, and the score of baby MK was 3 (mild pain). After 60 minutes of active and 

passive warming intervention, the pain scale decreased to 2 (mild pain). Hypothermia can lead to shivering due 

to exposure to cold temperatures in the operating room [17], as well as factors related to anesthesia and the use of 
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unheated intravenous fluids [18]. Postoperative shivering can have several side effects, including an increase in 

body metabolism. This elevation in metabolism can raise heart rate, cardiac output, and ventilation volume, 

potentially resulting in metabolic acidosis and disruption of platelet function [19]. Moreover, shivering can cause 

oxygen consumption and carbon dioxide production to increase by 2 to 3 times [20]. After administering the 

intervention, the patient's skin felt warm, and there was no sign of cold, such as shivering. 

 

5. CONCLUSION 

Preventing hypothermia in postoperative patients is very important because hypothermia can cause discomfort to 

the patients, such as increased postoperative pain and prolongation of hospital stay. Hypothermia prevention can 

be done by using active and passive warming methods, where both methods can improve the patient's body 

temperature significantly while in the PACU room and prevent hypothermia in the patients after tongue 

reconstruction and frenuloplasty surgery. 
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