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Abstract

Introduction: As a result of a fire in the Kiss nightclub that occurred in the city of Santa Maria - RS, 242 
people were killed, of whom 235 died on the day of the episode, asphyxiated by the inhalation of toxic 
smoke. Approximately 1,000 more were injured. Objective: To report the experience of a group of physical 
therapists, professors at the Federal University of Santa Maria (UFSM), in the rehabilitation of survivors 
of the fire, victims of burns and inhalation injury. Materials and methods: Quantitative and qualitative 
study, in which an evaluation protocol of physical functional ability was designed to identify rehabilitation 
needs. Results: Two hundred seventy patients (147 men, mean age 26.72 ± 9.5 years) were examined, of 
which approximately 70% had some type of clinical modification or functional impairment that indicated 
the need for rehabilitation. The most prevalent respiratory signs and symptoms were: dry or productive 
cough (59.2%); abnormal respiratory pace (11.4%); fatigue (35.92%); dyspnea (17.7%); and chest pain 
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(16.6%). Neurological symptoms such as persistent headache (88.51%), memory loss (11.4%), and pares-
thesia (8.1%) were also reported. Musculoskeletal injuries (14.7%) and extensive burns (8.8%) were also 
observed. One hundred and eighty-nine patients were referred to outpatient physical therapy and, of these, 
22 still remain at the Outpatient Physical Therapy Unit of the University Hospital of (HUSM). Conclusions: 
Despite the vast professional experience of this group of physical therapists, the situations experienced 
were unique and unprecedented, both professionally and personally, and reinforced the importance of join-
ing forces within an emergency care unit, as well as the importance of comprehensive and multi-profession-
al outpatient monitoring. 

 [P]
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Resumo

Introdução: Em decorrência do incêndio na Boate Kiss, ocorrido na cidade de Santa Maria-RS, 242 pessoas foram 
a óbito, das quais 235 no dia do episódio, asfixiadas pela inalação de fumaça tóxica e, aproximadamente, outras 
1000 ficaram feridas. Objetivo: Relatar a experiência de um grupo de fisioterapeutas, docentes da Universidade 
Federal de Santa Maria (UFSM), na reabilitação dos sobreviventes do incêndio, vítimas de lesão inalatória e quei-
maduras. Materiais e métodos: Estudo de caráter quanti-qualitativo, em que foi elaborado um protocolo de 
avaliação da capacidade físico-funcional para identificar a necessidade de reabilitação. Resultados: Foram ava-
liados 270 pacientes (147 homens, média de idade de 26,72 ± 9,5 anos), sendo que aproximadamente 70% mani-
festaram algum tipo de alteração clínica ou comprometimento funcional que indicou a necessidade de reabilita-
ção. Os sinais e sintomas respiratórios mais prevalentes foram: tosse seca ou produtiva (59,2%), fadiga (35,92%), 
dispneia (17,7%), dor torácica (16,6%) e alteração do ritmo respiratório (11,4%). Sintomas neurológicos tais 
como dor de cabeça persistente (88,51%), perda de memória (11,4%) e parestesia (8,1%) também foram rela-
tados. Lesões musculoesqueléticas (14,7%) e queimaduras extensas (8,8%) também foram observadas. Cento e 
oitenta e nove foram encaminhados para tratamento fisioterapêutico em nível ambulatorial sendo que destes, 22 
permanecem em atendimento no Ambulatório de Fisioterapia do Hospital Universitário de Santa Maria (HUSM). 
Conclusão: Apesar da extensa experiência profissional deste grupo de fisioterapeutas, as situações vivenciadas fo-
ram singulares e inéditas, tanto do ponto de vista profissional quanto pessoal e reforçou a importância da união de 
uma equipe no cuidado emergencial, bem como no acompanhamento ambulatorial multiprofissional e integrado. 
[K]

Palavras-chave: Reabilitação. Lesão por inalação de fumaça. Monóxido de carbono. Cianeto de hidrogênio. 
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Introduction

On January 27, 2013, the city of Santa Maria 
was astonished by a major disaster — a fire at the 
Kiss nightclub. This tragedy killed 242 people (1), 
of whom 234 died in the fire (2), suffocated by the 
inhalation of toxic smoke. Approximately another 
1,000 were injured. Poisoning by carbon monoxide 
(CO) and hydrogen cyanide (HCN), as a result of the 
combustion of polyurethane foam used for acoustic 
insulation on the ceiling, was confirmed by techni-
cal reports of the General Institute of Expertise (3).

This was the second biggest tragedy resulting 
from fire in Brazil. The first occurred in Niterói, Rio 

de Janeiro, at the Gran Circus Norte-Americano in 
1961, in which 503 died (4,5). On a global level, it is 
the second largest fire to occur in a nightclub, if we 
consider the number of injured people and casualties, 
only behind the fire at the Coconut Grove in Boston 
in 1942, with 498 deaths and 170 people injured (6). 
The characteristics of the Kiss nightclub fire were 
similar to those of the República de Cromagnon in 
Argentina in 2004, with 194 casualties and 744 peo-
ple injured (7). 

Among the survivors of the Kiss nightclub tragedy, 
34 were immediately admitted to the city hospital, 
in medium complexity admission units, and 88 other 
patients were admitted to intensive care units (ICUs), 
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with severe inhalation injuries and burns of different 
extents. In most cases, these injuries were associated 
with musculoskeletal trauma of moderate severity, as 
the result of the physical effort made to leave the place. 

In the early days after the tragedy, the number 
of cases increased, as a result of late manifestation 
of symptoms, as well as the occurrence of complica-
tions in the clinical picture. The most serious burn 
cases were immediately referred to the hospitals of 
the state capital, which specializes in the treatment 
of burns. Thus, in the first week, 45 patients were 
hospitalized in Santa Maria and another 26 in Porto 
Alegre. In addition, many patients were treated in 
the outpatient department and remained under ob-
servation, with the recommendation to return to the 
hospital in the event of changes in symptoms.

Immediately after the tragedy, the National Force 
of the Unified Health System (SUS, as per its acro-
nym in Portuguese) contributed to the reorganiza-
tion of health services available in Santa Maria and 
in the state, from immediate services to the defini-
tion of health care protocols. Priority was given to 
clinical, hospital, and psychosocial care, due to the 
high number of admissions, the severity of cases, and 
the emotional consequences of the tragedy, not only 
to the victims but also to relatives, friends, and the 
population in the area.

Considering the various post-admission effects, 
outpatient follow-up was necessary and urgent. In 
addition to the physical, emotional, social, and eco-
nomic effects found in the short term, other possible 
late complications were foreseen as a result of expo-
sure to toxic smoke and trauma, especially those of a 
psycho-emotional nature. Worthy of note that severe 
burns may have medium to long-term outcomes that 
have not been elucidated for these cases. 

In this context, we highlight the effects of physi-
cal therapy, which is essential in the short, medium, 
and long term. Because physical therapy is a life sci-
ences profession that studies, prevents, and treats 
functional kinetic disorders of bodily organs and sys-
tems resulting from genetic modifications, trauma, 
and acquired diseases (8), it plays an essential role 
in health care. Based on the assumptions above, the 
objective of this study was to report the experience 
of a group of physical therapists, professors at the 
Federal University of Santa Maria, in the rehabilita-
tion of survivors of the Kiss nightclub tragedy.

Materials and method

This is an experience report of a group of physi-
cal therapists, professors at the Physical Therapy 
and Rehabilitation Department, from the Health 
Sciences Center of the Federal University of Santa 
Maria (UFSM), in the rehabilitation of victims of 
smoke inhalation injury and burns resulting from 
the fire at the Kiss nightclub. First, we introduce 
an investigation into the scientific research on the 
toxic effects of smoke inhalation, as well as possible 
after-effects of poisoning by CO and HCN in the me-
dium and long term, due to the characteristics of the 
tragedy and in order to better support the victims. 
Electronic research was conducted on the PubMed, 
LILACS (Latin-American and Caribbean Center on 
Health Sciences Information), and SciELO (Scientific 
Electronic Library Online) databases. 

The report is presented in the chronological or-
der in which the events took place. Focus will be on 
voluntary assistance given by the group of physical 
therapy professors, both in local hospitals where vic-
tims were admitted immediately after the tragedy, 
and in the initial rehabilitation process.

Smoke inhalation injury

Smoke inhalation injury (SI) is characterized by 
acute pulmonary damage (9) that results from an 
inflammatory process in the airways that occurs after 
the inhalation of incomplete combustion products 
(10, 11). SIs play a major part in indoor fires (12) 
and are the main cause of early mortality (13). The 
mortality rate resulting from SI is very high, ranging 
from 60% to 80%.

A study conducted by Park et al. (15) showed that 
SI triggers an inflammatory process in the airways 
with long-term pulmonary impairment and it may 
be associated with significant levels of morbidity and 
mortality. Previous studies addressed the effects of 
smoke inhalation on the respiratory system in the 
short term (16-19). Individuals who are exposed to 
smoke inhalation develop symptoms that are very 
similar to those of asthma, such as productive cough, 
tachypnea, and dyspnea (20). However, the literature 
has only few reports of medium — and long — term 
effects of smoke inhalation.
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Organization of assistance to victims

On the day of the tragedy, the astonished popula-
tion mobilized itself into different work fronts to put 
order to the chaos in the best possible way. Health 
professionals from the city, the region, and even from 
other states joined forces to provide care to the vic-
tims, in the transfer of patients, and in the search for 
equipment, especially those for ventilation support. 
At the same time, an SUS task force was established 
to ensure the provision of emergency services and 
structure for the adequate treatment of survivors.

In view of this context, physical therapists were 
called through social networks and by telephone to 
head to the hospitals. In addition to the victims who 
were hospitalized immediately after the fire, many 
others evolved to respiratory insufficiency over the 
course of the day as a result of the inhalation of toxic 
gases, needing hospitalization and respiratory physi-
cal therapy. 

In the following weeks, the Integrated Care 
Center for Accident Victims (CIAVA, as per its ac-
ronym in Portuguese) was set up at the University 
Hospital of Santa Maria, in partnership with the 
Life Sciences Center, the Federal University of Santa 
Maria, the Health Regional Coordination Unit, the 
State Secretariat of Health, the City Secretariat of 
Health of Santa Maria, the Ministry of Health, and 
the Ministry of Education. The main reason for the 
creation of this center was to welcome victims who 
had been discharged from the hospital, especially 
those who had come from other health services, and 
to assess and provide care to those who were hav-
ing late symptoms, as well as to actively search for 
individuals who had inhaled toxic smoke and had not 
sought assistance.

CIAVA works in the outpatient facilities of the 
University Hospital and has a multi-professional team 
composed of professionals from various fields, such 
as clinical medicine, pulmonology, neurology, psychi-
atry, ophthalmology, nursing, occupational therapy, 
social services, physical therapy, speech-language pa-
thology, pharmacy, and psychology, so as to have an 
interdisciplinary approach within a place that favors 
change and improvement, and comprehensive care 
of accident victims. The initial scheduling of victims 
was done upon spontaneous demand, by the health 
services, by collective effort calls, by calling the health 
care services hotline (136), by accessing the Ministry 
of Health website, or by bookings through the Fourth 

Characteristics of poisoning by CO and HCN 

CO is an asphyxiating gas — colorless, odorless, 
tasteless, and nonirritant (21) — produced by incom-
plete combustion of hydrocarbons. Its concentration 
in the atmosphere is usually lower than 0.001% (22), 
and levels of only 1% are enough to result in severe 
injuries, due to the speed in which it is absorbed by 
the pulmonary epithelium, and its affinity with he-
moglobin (23). Poisoning by CO accounts for 80% 
of deaths related to inhalation injuries, which occur 
mostly within the first 24 hours of exposure (24). 

As for HCN, it is a very volatile compound that is 
formed during fires by the incomplete combustion of 
carbonaceous and nitrogen — based materials such 
as cotton, silk, wood, paper, plastics, sponges, acrylics, 
and synthetic polymers in general (24, 25). In addi-
tion to this, recycling of pyrolysis products in closed 
environments increases the generation rate of these 
gases, and a poorly ventilated room may increase 
the generation rate as much as 10 times (24). HCN 
is characterized by its ability to bind to iron ions and 
it is carried through the bloodstream by red blood 
cells. In the intracellular environment, it binds to an 
enzyme, cytochrome C oxidase, completely blocking 
the respiratory cycle and consequently the forma-
tion of ATP. Therefore, intense lactic acidosis occurs, 
resulting in death after a few minutes of exposure to 
high levels (26).

During this research, it was found that it is not 
possible to predict the pathophysiological interac-
tions of all toxins produced by smoke, especially if 
we consider the wide variety of components involved 
in pyrolysis, as well as the unpredictable generation 
rate of sub-products, which depends on the tem-
perature, area, and composition of the environment 
(27). Another issue to be considered is that inhala-
tion injury triggers an inflammatory process of the 
airways that results in long-term pulmonary impair-
ment, and it may be associated with significant rates 
of morbidity-mortality (28). A recent study showed 
that survivors of poisoning by CO have higher mor-
tality rates in the long term when compared to the 
general population (29).

As for the late neurological effects of poisoning 
by CO and HCN, especially due to the direct effect of 
HCN on the central nervous system, some studies 
have shown that changes in personality may occur, 
as well as anxiety, paresthesia, memory disorders, 
and extrapyramidal syndromes (30, 31).
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(59.2%); change in respiratory pace (11.4%); fatigue 
(35.92%); dyspnea (17.7%); and chest pain (16.6%). 
Some patients also had neurological symptoms such 
as persistent headaches (88.51%), memory loss 
(11.4%), and paresthesia (8.1%). Musculoskeletal 
injuries (14.7%) and extensive burns (8.8%) were 
also observed. One hundred and eighty-nine patients 
were referred to outpatient physical therapy treat-
ment, of whom 22 remain at the Outpatient Physical 
Therapy Unit of the University Hospital as of today.

Conclusions

The experience has highlighted, among health 
professionals, the importance of joining forces within 
an emergency care unit, as well as the importance 
of comprehensive and multi-professional outpatient 
monitoring. This was essential in the care and reha-
bilitation processes of the direct and indirect victims 
of the tragedy, as a means of minimizing the physical 
and emotional suffering of these patients and their 
relatives. 

Despite the vast experience of this group of 
physical therapists, the situations experienced were 
unique and unprecedented, both professionally and 
personally. Having dealt with so many losses, as well 
as the chaotic situation that prevailed in the city with 
its psycho-emotional aftershocks and the need for 
professional rationality, professionals had to face the 
situation with strength and determination. They were 
confronted with new challenges every day, and the 
need to overcome these difficulties resulted in unity 
within the group, emotional control, responsibility 
and professional discipline, as they set aside vanity 
and showed sensibility, earning the appreciation of 
those they helped.
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