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ABSTRACT: Objectives: To evaluate the knowledge of  the nursing staff  of  the surgical center (SC) about malignant hyperthermia (MH), before and after 

lecture, and to implant a kit for the treatment of  MH with anesthesiologists. Method: Quasi-experimental before and after study. Data collection with 

43 professionals (three nurses, seven technicians and 33 assistants) from the SC of  a cardiology hospital in São Paulo. Five questions were applied before 

and after lecture, and McNemar and Fisher’s exact tests were used. After analyzing the literature and industry materials and meeting with the medical 

team, a treatment kit was prepared. Results: There was a significant difference (p <0.05) regarding the team’s knowledge about MH; After class, progress 

was seen in the three categories (assistants 89.42%, technicians 90%, and nurses 100%). The questions with percentage above 90% after class were: defini-

tion of  MH, triggering agents, and treatment. A treatment kit was developed and implemented. Conclusion: The knowledge of  the nursing staff  about 

MH before and after the lecture was evaluated, and a treatment kit was implemented. The knowledge of  the team was satisfactory after the taught class.

Keywords: Nursing, team. Malignant hyperthermia. Operating room nursing. Perioperative nursing.

RESUMO: Objetivos: Avaliar o conhecimento da equipe de enfermagem do centro cirúrgico (CC) sobre hipertermia maligna (HM), antes e depois de aula 

expositiva, e implantar kit para tratamento da HM com os anestesiologistas. Método: Estudo quase experimental do tipo antes e depois. Coleta de dados com 

43 profissionais (três enfermeiros, sete técnicos e 33 auxiliares) do CC de um hospital de cardiologia de São Paulo. Aplicaram-se cinco questões antes e depois 

de aula expositiva, e utilizaram-se teste exato de Fisher e teste de McNemar. Após análise da literatura e dos materiais do setor e reunião com equipe médica, 

elaborou-se um kit de tratamento. Resultados: Houve diferença significante (p<0,05) em relação ao conhecimento da equipe sobre HM; após a aula, viu-se 

progresso nas três categorias (auxiliares 89,42%, técnicos 90% e enfermeiros 100%). As questões com porcentagem acima de 90%, após a aula, foram: defini-

ção de HM, agentes desencadeantes e tratamento. Foi elaborado e implantado um kit de tratamento. Conclusão: Avaliou-se o conhecimento da equipe de 

enfermagem sobre HM, antes e depois da aula expositiva, e implantou-se kit de tratamento. O conhecimento da equipe foi satisfatório após a aula ministrada.

Palavras-chave: Equipe de enfermagem. Hipertermia maligna. Enfermagem de centro cirúrgico. Enfermagem perioperatória.

RESUMEN: Objetivos: Evaluar el conocimiento del personal de enfermería del quirófano (CQ) sobre la hipertermia maligna (HM), antes y después de la 

conferencia, e implantar un kit para el tratamiento de HM con anestesiólogos. Método: Cuasi-experimental antes y después del estudio. Recopilación de 

datos con 43 profesionales (tres enfermeras, siete técnicos y 33 asistentes) del CQ de un hospital de cardiología en São Paulo. Se aplicaron cinco preguntas 
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antes y después de la conferencia, y se utilizaron la prueba exacta de Fisher y la prueba de McNemar. Después de analizar la literatura y los materiales de 

la industria y de reunirse con el equipo médico, se preparó un kit de tratamiento. Resultados: Hubo una diferencia significativa (p<0.05) con respecto al 

conocimiento del equipo sobre MH; Después de la clase, se observó progreso en las tres categorías (auxiliares 89.42%, técnicos 90% y enfermeras 100%). 

Las preguntas con un porcentaje superior al 90% después de la clase fueron: definición de MH, agentes desencadenantes y tratamiento. Se desarrolló 

e implementó un kit de tratamiento. Conclusión: Se evaluó el conocimiento del personal de enfermería sobre MH antes y después de la conferencia, y 

se implementó un kit de tratamiento. El conocimiento del equipo fue satisfactorio después de la clase impartida.

Palabras clave: Grupo de enfermería. Hipertermia maligna. Enfermería de quirófano. Enfermería perioperatoria.

INTRODUCTION

Malignant hyperthermia (MH) is a disease manifested as a hyper-
metabolic crisis by exposing an individual to inhaled anesthetic 
agents such as those of  the halogenated group or succinylcho-
line. Reactions occur most often in men, and clinical manifes-
tations vary. The most consistent signs are hypercarbia, sinus 
tachycardia, generalized or masseter muscle rigidity1. In a MH 
crisis, mutation of  the ryanodine receptor gene and exposure 
to halogenates and depolarizing muscle relaxants lead to exces-
sive calcium release in the muscle fiber cytoplasm, leading to 
a set of  biochemical events resulting in clinical and laboratory 
signs of  MH. Excessive heat production occurs from rigid skel-
etal muscles, anaerobic glycolysis, increased carbon dioxide and 
lactic acid, adenosine triphosphate (ATP) hydrolysis, and mus-
cle fiber disruption2. MH was described in the 1960s and occurs 
in 1:10,000 general anesthesia in children and 1:50,000 general 
anesthesia in adults, thus affecting mainly children3.

In Brazil, the Hotline service has been in existence since 
1991 to monitor by telephone (+55-11-5575-9873) the progres-
sion of  MH episodes and provide assistance. An investigation 
of  its activity was published in 2009, when 77 annual crises 
were estimated4. In an analysis of  the notification forms of  
patients with personal or family suspicion of  MH between 
1997 and 2010, susceptibility was confirmed in 79.4% of  the 92 
relatives investigated with an in vitro muscle contracture test5.

MH is an anesthetic emergency and there are protocols 
with explicit functions for each team member, which should 
be standardized and oriented to resolute care. Its treatment 
consists in recognizing and removing the triggers and admin-
istering Dantrolene. The occurrence of  this syndrome intra-
operatively characterizes emergency situation and requires 
immediate treatment6.

In 2004, the World Health Organization (WHO) launched 
the World Alliance on Patient Safety to reduce harm and to 
set safety standards7. 

Therefore, the knowledge of  the nursing staff  about the 
pathophysiology, complications, and form of  care in 
the MH crisis is fundamental to patient care with com-
petence and quality8.

Thus, upon questioning about the knowledge of  the nurs-
ing staff  on MH, it was decided to conduct an educational 
activity in service and explain the theme, highlighting the 
actions of  the team. The lecture was chosen because of  its 
potential to strengthen teaching, based on the understand-
ing that methodological strategies should develop knowl-
edge and skills and stick to the patient in a state of  urgency 
and emergency9.

Items for the treatment of  MH crisis by the Malignant 
Hyperthermia Association of  the United States (MHAUS) 
were listed10. In addition, the American Association of  Nurse 
Anesthetists (AANA) states that the institution should adopt 
a MH treatment kit inspection process, with due regard to 
the expiration date of  the items11. Therefore, it is believed 
that the design and implementation of  a MH kit will opti-
mize treatment. This kit is a crucial tool for the treatment of  
patients facing a MH crisis, facilitating the immediate treat-
ment of  the occurrence by the health professionals involved.

OBJECTIVES

• To evaluate the knowledge of  the operating room 
nursing staff  about MH, before and after lecture;

• To implement a standardized kit for treating malig-
nant hyperthermia with anesthesiologists. 

METHOD

This is a quasi-experimental before and after study, in which 
a systematic search was performed on the knowledge of  
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nurses, technicians and nursing assistants working in the sur-
gical center (SC) of  a reference teaching hospital in the city 
of  São Paulo.

The institution has three buildings, with a total of  378 beds, 
and is considered a large hospital. The research data collec-
tion site has nine operating rooms, one of  them being hybrid, 
and four beds for anesthetic recovery (AR). 3,725 surgical 
procedures were performed in 2016.

The nursing staff consists of  five nurses, seven technicians 
and 34 nursing assistants. Of  this amount, two nurses were 
excluded because they were principal researchers. One helper 
has been deleted due to work leave. Based on the sample cal-
culation with alpha error of  0.05%, from the 46 profession-
als, 43 (93% of  the active team) were included in the study.

The inclusion criterion included nursing professionals 
working directly in the care provided in the SC. Professionals 
who did not wish to participate and those who were on vaca-
tion, sick leave, maternity leave or bonus leave during data 
collection were excluded.

The project received approval from the Research 
Ethics Committee of  the host institution via Plataforma 
Brasil Ethical Appreciation Presentation Certif icate 
(CAAE) No. 55069316.6.0000.5462, on January 31st, 2016. 
Participants signed the Informed Consent Form prior to data 
collection, respecting the ethical precepts of  Resolution No. 
466/2012 of  the National Health Council.

Data collection took place between September and October 
2016, using an instrument built by the authors, based on the 
practices recommended by the Association of  periOpera-
tive Registered Nurses (AORN)12. The instrument was vali-
dated by two SC nurses and subjected to reliability analysis 
using Cronbach’s alpha test. It covered the variables of  the 
sociodemographic profile (age, gender, time of  professional 
formation and time working in SC) and contemplated five 
questions with five objective alternatives each, of  which only 
one was the correct one.

The questions involved knowledge about the etiology of  
the disease, triggering factors, crisis suggestive signs, medi-
cation for treatment and nursing practice. Cronbach’s alpha 
coefficient of  the questionnaire was 1, indicating the reli-
ability of  the instrument, which was applied by two nurses.

Each correct response was assigned one point, and the 
total score for the knowledge test was the sum of  the correct 
answers. Scores above 70% were considered knowledge on the 
subject. The questionnaire was answered individually, during 
working hours, and immediately returned to the research-
ers, ensuring anonymity. Then, the participants attended the 

lecture given by the authors, lasting 30 minutes, using the 
Microsoft Office PowerPoint 2010® software. The concepts of  
MH, pathophysiology and epidemiology, the history, Decree 
No. 46601 of  March 12th, 200213, Resolution No. 1.802/2006 
of  the Federal Council of  Medicine14, classifications, clinical 
manifestations, treatment and preventive measures were 
addressed. After one week, the employees answered the same 
questionnaire again to measure their learning.

After collection, data were tabulated in a spreadsheet 
of  Microsoft Office Excel 2010®. The analysis was system-
atized and took into account the scores of  three professional 
categories (nurses, technicians, and nursing assistants), not 
the isolated scores of  each subject. For sample calculation 
of  variables related to sociodemographic characteristics, 
the test answers were summarized, presented descriptively 
and tabulated by frequency, and absolute and mean values. 
For statistical analysis, Fisher’s exact test, which compared the 
means before and after each category, and McNemar’s test 
were used to evaluate the means of  each question. The sig-
nificance level adopted was 95% (p<0.05).

A treatment kit for MH was prepared according to Decree 
No. 46.601 of  March 12th, 200213. The process of  building the 
kit took place in phases:

• Searching for evidence in the literature;
• Communication between nurses and doctors; 
• Requesting to assemble the kit to the pharmacy;
• Completion of  the kit.

As criteria for the composition of  the MH treatment kit, 
the materials in the surgical and anesthesia kit were evalu-
ated. It was found that the amount of  compresses of  the 
surgical kit met the demand for the patient in an episode 
of  MH; therefore, no compresses were included in the MH 
kit. Cooled saline was excluded because of  the impossibil-
ity to cool it — the pharmacy industry provides 50 units of  
500 mL of  cooled saline. As for the anesthesia equipment 
circuit, according to MHAUS15, there are four management 
possibilities, including the replacement of  the circuit ahead of  
the crisis. Due to the volume, this material was excluded, and 
there was a reserve in the guard room for inhaled material.

The formulation of  the kit was validated by the pro-
fessionals: chief  physician of  the anesthesiology section, 
chief  physician of  the surgery section, pharmacist, chief  
nurse of  the sector, and authors of  the research. There was 
a formal record of  this meeting, which lasted 60 minutes, 
aiming to standardize information and update the MH 
care protocol.
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RESULTS

Forty-three employees (93% of  the active team) partic-
ipated in the research, being three nurses, seven techni-
cians and 33 nursing assistants. Mean age was 45±10.3 
years, and females prevailed in the three categories. As 
for the time of  training, the mean was 18±8.6 years, and 
the experience in the area of  practice in SC had a mean 
of  13±8.5 years. Sociodemographic characteristics are 
presented in Table 1.

Table 2 shows the level of  knowledge of  professionals 
before and after the lecture.

Table 2 shows the statistical difference of  knowledge after 
lecture on MH in the three categories. In the nursing assis-
tants category, the average of  pre-test hits was 14 (44.1%), 
to 30.4 (89.4%) in the post-test, reaching a score higher than 
70% of  correct answers only in the post-test. In the nursing 
technicians category, the mean pre-test hits was 1.2 (20%), 
to 5.4 (90%) in the post-test, reaching a score above 70% of  
correct answers in the post-test only. In the nurses category, 
the average of  pre-test hits was 2.8 (93%) to 3 (100%) in the 
post-test, reaching a score above 70% in both the pre- and 
post-tests.

Regarding the statistical values (p<0.05), there was signif-
icance in the general knowledge of  professionals in the pre- 
(value of  0.2) and post-tests (value of  0.8) phases.

Table 3 shows the general comparison of  correct answers 
before and after the lecture.

Table 3 shows a percentage difference above 90% in three 
of  the five knowledge items after the lecture: crisis trigger-
ing agents (95.3% — 41 correct answers), MH treatment 
(93% — 40 correct answers) and definition of  MH (90.7% — 
39 correct answers).

As scientifically recommended, Dantrolene medication, 
indicated to treat MH, was made available in the amount 
established for immediate care. Among the kit’s organizing 
committee, a 100% agreement was reached regarding its 
composition. The inputs were listed and deposited in a box 
(Chart 1) and the kit available at the pharmacy.

Table 1. Sociodemographic characteristics of the study 
participants (n = 43).

Variables N %

Age range (years)

21–30 1 2.3

31–40 14 32.6

41–50 13 30.2

51–60 10 23.3

61–70 5 11.6

Gender

Female 32 74.4

Male 11 25.6

Training time (years)

<5 1 2.3

6 to 10 5 11.6

11 to 20 21 48.8

>20 16 37.2

Time in the operating room (years)

1 to 4 8 18.6

5 to 10 13 30.2

11 to 15 7 16.3

> 15 15 34.9

Total 43 100.0

Table 2. Level of knowledge of employees pre- and post-test, according to professional category.

Variables

Nursing
assistants

Nursing
Technicians Nurses p*

Pre Post Pre Post Pre Post Pre Post

N % N % N % N % N % N % N %

Malignant hyperthermia definition 15 44.1 30 88.2 2 33.3 6 100 3 100 3 100 0.1 1

Triggering agents of the crisis 18 52.9 32 94.1 1 16.7 6 100 3 100 3 100 0.4 1

Initial clinical manifestations 15 44.1 31 91.2 2 33.3 4 66.7 3 100 3 100 0.1 0.1

Malignant hyperthermia treatment 13 38.2 31 91.2 0 0 6 100 3 100 3 100 0.0 1

Nursing team performance 9 26.5 28 82.4 1 16.7 5 83.3 2 66.7 3 100 0.3 1

Mean 14 44.1 30.4 89.4 1.2 20.0 5.4 90 2.8 93.3 3 100 0.2 0.8
*Fisher’s exact test.
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DISCUSSION

The qualification of  the nursing professional enables better 
chances of  success in the care and recovery of  the patient 
under a MH crisis. The combination of  multiple knowledge 
and practice is fundamental for the reframing of  knowledge, 
in view of  the constant change in the teaching-learning pro-
cess, seeking for professionals who are more critical, creative, 
competent, and prepared for life and work16.

The continuous education of  the team through lecture 
helped to increase the level of  knowledge of  the SC nurs-
ing professionals, as education is a broad process that sees 
the professional from all angles in a humanized, permanent 
and consistent way, which is attentive to the real needs of  
employees and the work environment12.

The literature reports growing interest in improving 
the quality and safety of  hospitalized patients. To this 
end, there is a need for progress in the review of  secu-
rity mechanisms in order to identify prevention oppor-
tunities and life-threatening events in order to optimize 
crisis response17.

The results in the pre-test of  the research showed insuf-
ficient knowledge of  the technicians and nursing assistants 
about MH, which obtained a score below 70%. For nurses, 
the correct score was 90%, demonstrating greater knowl-
edge of  care about MH.

A study conducted in the United States pointed to the lack 
of  nursing knowledge about the management of  MH crisis. 
It also emphasized that quality nursing care adds essential 
components for quality improvement and error reduction, 
with preparation of  the nursing team, efficient communica-
tion, and participation of  family members18.

In the present research, after the lecture class, there 
was a considerable average percentage of  correct answers 
in the knowledge test, evidencing the effectiveness of  the 
presented content. In the nurses category, a pre-test sta-
tistical mean was obtained from 2.8 (93.3%) to 3 (100%) 
in the post-test. There was not, therefore, a low score, 
which suggests greater knowledge on the subject due 
to higher education. The nursing technicians category 
obtained a pre-test mean from 1.2 (20%) to 5.4 (90%) in 

Table 3. Comparison of means of knowledge correct answers according to pre- and post-test evaluation items of the educational 
activity. São Paulo, SP, 2019.

Variables

Knowledge

Pre-test Post-test p*

N % N % N

Malignant hyperthermia definition 20 46.5 39 90.7 0

Triggering agents of the crisis 22 51.2 41 95.3 0

Initial clinical manifestations 20 46.5 38 88.4 0.6

Malignant hyperthermia treatment 16 37.2 40 93 0

Nursing team performance 12 27.9 36 83.7 0.1

Mean 18 39.8 38.8 90.2 0.1
*McNemar test.

Chart 1. Kit for Malignant Hyperthermia (MH) treatment

Quantity Medications and supplies

36 Dantrolene

01 500 ml bottle of distilled water

01 250 ml bottle of 8.4% sodium bicarbonate

05 20 ml 50% glucose ampoules

03 10 ml 10% calcium chloride ampoules

01 Mannitol flask 20%

10 Furosemide ampoules 20 mg

01 0.9% saline bottle – 100 ml

01 Regular insulin bottle (in the pharmacy fridge)

01 Urethral bladder catheters No. 6, 8, 10, 12, 16

01 Nasogastric probes No. 6, 8, 10, 12, 16, 18

01 Blood transfusion device

02 Infusion pump equipment

02 Intravenous catheters No. 14, 16, 18, 20, 22, 24

01 Invasive pressure monitoring kit

05 Blood gas syringes

01 Adult and pediatric central venous catheter
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the post-test, and the nursing assistants category mean in 
the pre-test from 14 (44.1%) to 30.4 (89.4%) in the post-
test. Considering the questionnaire designed for a tech-
nical professional audience, pre-test knowledge of  MH 
below 70% was seen as unsatisfactory, demonstrating 
lack of  information of  these professionals on the subject. 
However, these results were positively modified after the 
educational class: 89.4% correct answers for assistants and 
90% correct answers for technicians, which corresponded 
to the goal set by the researchers.

In the analysis of  the items that make up the question-
naire, there was a significant difference in three of  the five 
elements after the educational activity: definition of  MH, 
with a pre-test mean of  20 (46.5%) to 39 (90.7%) in the 
post-test; crisis-triggering agents, with a pre-test mean of  
22 (51.2%) to 41 (95.3%) in the post-test; and MH treat-
ment, with a pre-test mean of  16 (37.2%) to 40 (93%) in 
the post-test.

The literature points out that the educational process is 
an individual commitment that occurs through changes in 
attitude as a result of  the experiences lived in social and pro-
fessional interpersonal relationships and that aims to trans-
form the qualification of  professionals, so that they act more 
safely and quickly in patient care. Personal development that 
should be enhanced characterizes continuing education, 
involving specific technical training and the acquisition of  
new knowledge, concepts, and attitudes. Thus, continuing 
education is essential in hospital practice and indispensable 
to the training of  workers in order to offer quality, consid-
ering the lives of  patients19.

It is pertinent to emphasize that MH is classified as an 
immediate compulsory notification disease, regulated by 
the Resolution of  the State Secretariat of  Health SS-20 
and instituted by the state of  São Paulo on February 22nd, 
2006. According to this document, the healthcare profes-
sional has a duty to complete the Compulsory Adverse 
Event Notif ication Form and refer it to their state’s 
pharmacovigilance20.

In the search for national literature on nursing knowl-
edge focused on this theme, there was a shortage of  specific 
material that could be compared with the findings, denoting 
the lack of  national studies. Given this, the need for training 
and expansion of  knowledge of  health professionals for rec-
ognition and management of  patients in crisis of  MH in the 
perioperative period is a fact.

Given the complexity of  the MH treatment, the litera-
ture suggests the development of  training days, associated 

with the simulation of  MH crisis incidents at least once 
a year, with the nursing staff21. However, AORN recom-
mends that training encompasses all operating room staff, 
focusing on the skills applicable to the roles required to 
manage a HM crisis22. These exercises not only keep the 
team up to date and alert, but increase collaboration 
among its members. The AANA directs all certified anes-
thesiologist nurses to maintain their competence through 
continuing education regarding the management of  MH. 
MHAUS stresses the availability of  Dantrolene medica-
tion in all healthcare facilities performing anesthetic-sur-
gical procedures11.

The elaboration and availability of  the kit in the SC 
pharmacy with all the necessary items to assist the patient 
in a MH crisis made it possible to standardize the essen-
tial materials in the kit, as well as to update and make 
the care protocol available to the surgical ward entire 
team. Standardization is an important management tool 
and gives uniformity to actions, reducing dispersion and 
making it possible to perform services in a targeted and 
safe manner23. The nurse, in his competence, faces many 
challenges in order to ensure patient safety. Thus, the four 
pillars of  nurses’ performance (research, teaching, care 
and management) are essential in the commitment and 
training of  professionals24.

The availability of  Dantrolene for MH treatment in 
healthcare facilities where anesthetic-surgical procedures 
are performed is insufficient to initiate immediate treat-
ment, and in some places it is nonexistent. Such conduct 
goes against constitutional principles, and the institution 
may be penalized for the irregularity of  exposing the patient 
to imminent risk. The existence of  the MH kit and spe-
cific care protocol supports accurate and immediate patient 
care, and all operating room professionals are protagonists 
of  their actions25.

A study conducted in a private institution in São Paulo26, 
which aimed to evaluate the knowledge and the correctness 
rate of  the nursing staff  working in the SC and in anesthetic 
recovery, identified weaknesses in the nursing team’s knowl-
edge about the diagnosis and treatment of  MH and pointed 
out that such weaknesses may hinder the correct action in 
reversing the crisis, facilitating errors that may bring harm 
to patients.

Given the above, it is vital to have training and teamwork 
in order to ensure the quality of  care provided to patients in 
MH crisis, with constant assessment of  this quality, ensuring 
the patient’s rights, safety and well-being.
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