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Patient victim of polytrauma with acute renal failure in the
intensive care unit
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ABSTRACT

Objective: To identify the characteristics of patients with acute renal failure (ARF), polytrauma victims hospitalized in an Intensive Care
Unit (ICU). Methods: A retrospective analysis was performed on 357 records of patients with ARF in the period of 2002 to 2003. These
patients presented a creatinine index of 1.8 to 4 mg/dl. Of these patients, 10.6% in the ICU werte polytrauma victims. Results: Of the 38
(10.6%) patients with ARF and polytrauma victims, 78.9% of were males; 47.3% were aged between 16 and 45 years; 84.3% presented
oliguria; 92.1% received no treatment for ARF during hospitalization; 50% remained from one to five days in the ICU; 47.3% had not
presented any underlying disease and mortality occurred in 50%. Conclusion: Daily control of the renal function in polytrauma victims is
important to prevent ARF complications and consequent mortality.
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RESUMO

Objetivos: Identificar as caracteristicas de pacientes portadores de insuficiéncia renal aguda (IRA), vitimas de politrauma, internados em
uma unidade de terapia intensiva (UTT). Métodos: Foi realizada uma analise retrospectiva de 357 prontuérios de portadores de IRA, no
petiodo de 2002 a 2003, com creatinina sérica de 1,8 a 4 mg/dl. Destes pacientes internados na UTI, 10,6% eram vitimas de politrauma.
Resultados: Dos 38 (10,6%) pacientes portadores de IRA e vitimas de politrauma, 78,9% eram do sexo masculino; 47,3% tinham idade
entre 16 e 45 anos; 84,3% apresentaram oliguiria; 92,1% nio receberam tratamento para IRA durante a internagdo; 50% permaneceram de
um a cinco dias internados na UTI; 47,3% ndo apresentaram nenhuma doenga de base e a mortalidade ocorreu em 50% desta amostra.
Conclusio: Concluiu-se que a monitorizagio diaria da fungido renal das vitimas de politrauma é um cuidado importante para evitar as
complicagdes da IRA e a respectiva mortalidade.

Descritores: Insuficiéncia renal aguda; Unidades de terapia intensiva; Traumatismo multiplo

RESUMEN

Objetivos: Identificar las caracteristicas de pacientes portadores de insuficiencia renal aguda (IRA), victimas de politrauma, internados en
una unidad de cuidados intensivos (UCI). Métodos: Se llevé a cabo un analisis retrospectivo de 357 historias clinicas de portadores de IRA,
en el periodo de 2002 a 2003, con creatinina sérica de 1,8 a 4 mg/dl. De estos pacientes internados en la UCI, el 10,6% eram victimas de
politrauma. Resultados: De los 38 (10,6%) pacientes portadores de IRA y victimas de politrauma, el 78,9% eran del sexo masculino; el
47,3% tenian edades entre 16 y 45 afios; el 84,3% presentaron oliguria; el 92,1% no recibieron tratamiento para IRA durante el internamiento;
el 50% permanecieron de uno a cinco dfas internados en la UCI; el 47,3% no presentaron ninguna enfermedad de base y la mortalidad ocurrié
en el 50% de esta muestra. Conclusion: el monitoreo diario de la funcién renal de las victimas de politrauma es un cuidado importante para
evitar las complicaciones de la IRA y la respectiva mortalidad.

Descriptores: Insuficiencia renal aguda; Unidades de Cuidados intensivos; Traumatismo multiple
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Patient victim of polytrauma with acute renal failure in the Intensive Care Unit

INTRODUCTION

Acute Renal Failure (ARF) is a syndrome with several
different causes, high rate of mortality (50%), long
hospital stays and the necessity of expensive therapies!2.

The first four cases of victims who had ARF were
described during the Second World War, 1941 after
they had been exposed to bombings and died in one
week . Bywaters’s and Bell’s eatly studies designed the
experience with acute trauma and technical-scientific
progressive evolution of ARF preventive care, thus
recognizing the phenomenon “ARF and Acute Trauma”®.
Nowadays, trauma is a big problem for public health,
with distressing statistics and resulting in huge personal
and social costs. Besides, it is one of the main causes of
visits to emergency units®.

The amount of traumas and ARF rate of morbidity
have increased because of population growth and of
technical-scientific development. Cardiovascular surgeries
and organ transplant, along with intensive use of
potentially nephrotoxic drugs, catastrophes, natural
disasters and warlike conflicts, have determined high
number of ARF patients®. ARF characteristics are: sudden
renal failure, happening to serious patients who have
medical backgrounds of shock or renal injuries. It may
last for days or weeks, presenting frequent oliguria, high
rate of mortality, potential for reversion. It also shows
acute reduction of the renal function during variable
periods, and kidneys do not perform their basic function
of excretion and maintenance of organism
hydroelectrolitic homeostasis. It happens because
glomerular filtering decreases fast with reduced clearance
of metabolism products and other substances,
accumulating nitrogenous excretions such as urea and
creatinine®¥.

Such detetioration is defined from a previous basal
parameter, which may be not the normal one, and renal
function is defined by glomerular filtration, although other
renal functions can be affected®.

Polytrauma, exhausting physical exercises, metabolic
disease, virosis, toxins, drugs and the use of statin can cause
thabdomyolysis, which, in turn, can cause ARF®. In general
ARF is followed by oliguria (a person urinates 400 ml or
less a day), anuria (a person urinates less than 100 ml a day)
and sometimes by polyuria, with electrolytic disturbances
and metabolic acidosis. Other signs and symptoms of ARF
include: weakness, apathy, loss of appetite, nausea, vomiting,
frequent and deep breathing (Kussmaul), lung edema,
petipheral edema, ascites and coma, cardiac arrhythmia and
severe muscle weakness (which can be consequences of
metabolic disturbances, such as hyperkalemia and
hypernatremia)®'”. Biochemically speaking, there is a serum
increase of the concentrations of urea, creatinine (more than
1.8 mg/dl) and potassium (more than 6.5 mmol/L). Arterial
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gasometry shows metabolic acidosis and electrocardiograms
can be useful to evaluate hyperkalemia''?.

That syndrome can be divided according to toxic and
non-toxic causes; non-toxic causes are classified in pre-
renal, renal and pos-renal®1?.

Pre-renal ARF is a decrease of glomerular filtration due
to renal hypoperfusion without intrinsic renal injury®*'?. The
causes are classified according to three types: hypovolemia
caused by trauma, burns, any kind of hemorrhage, diarrhea
and urinary loss, low cardiac output originated by cardiac
failure, arrhythmia, pericardial tamponade, valvulopathy,
pulmonary hypertension and mechanic ventilation with
positive pressure, decreased renal effective blood flow because
of sepsis, anaphylaxis, anesthesia, surgical aggression, hepatic
failure or use of medicines!*” .

Post-renal ARF, or the obstruction of urine flow, is
classified according to the anatomic level of obstruction:
bilateral ureteral obstruction, divided in intra-ureteral
(calculi, clots, residues of papilla or pus of renal pelvis),
extra-ureteral (retroperitoneal fibrosis, ureter accidental
ligation, infiltration of prostatic or vesical cancer),
obstruction of vesical neck (neurogenic bladder), ureteral
obstruction, ureteral valves or stenoses. In these cases,
oliguria is the most frequent symptom; however, regular
urinary volume is also possible'?.

Intrinsic renal disease is caused by intrinsic kidney
factors; it may be considered after pre and post-renal
causes have been disregarded. It is important to verify
the patient’s background for factors related to acute tubular
necrosis, use of drugs, recent surgeries, physical traumas
with muscular injury, hemolytic anemia background,
pregnancy and procedures related to long-lasting renal
hypoflow®7®.

Between 2 and 5% of patients at hospitals have ARF;
they are different patients who have had their clinical
evolution worsened by factors such as: septic shock,
hypovolemia, use of aminoglycosides, heart failure and
radiocontrast. Patients with traumas, large burns,
complicated surgeries, serious gyneco-obstetrics
procedures, serious infectious diseases and acute intoxication
have strong possibilities of developing ARF*%19: they can
get sick during their hospital stays, or they can be already
sick at the moment they arrive at the hospital'’. Some of
those patients stay in Intensive Therapy Units, and,
according to their clinical condition, high death rates can
be reached"®.

It is believed that differentiating ARF and acute renal
failure and specifying if uremia is a consequence of curable
factor as urine depletion, urinaty obstruction or a result of
pre-established clinic situation is very important®?. It is also
important to evaluate the patient’s background in order to
detect any previous disease, such as: diabetes, arterial
hypertension, lupus, use of nephrotoxic drugs, and also to
tell the difference between the acute and setious types®'*'7.
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Information about depletion, hydric ingestion and
dehydration must be taken from hospital patients. Thus,
anamnesis and a clinic situation studies are used for
diagnosis"*'”.

Using diuretics in ARF treatment is an uncertain issue.
Mannitol is frequently used a lot to revert ARF or to
shorten its natural progress. In this case, the main medical
focus is the patient’s situation of hydration and
electrolytic balance®.

Hemodialysis is confirmed as the most well-known
and usual treatment for ARF at Intensive Care Units
ICU)E,

Death rates of ARF patients are high and their
survival chance is very variable, despite technical-scientific
advances to support ICU patients. It is necessary to be
aware of renal protection measures in patients with high
risk of developing ARF; some of the risk factors are:
hypovolemia, septic shock, polytrauma, seriousness of
diseases and the age of the patients. Polytrauma cases
have systemic inflammatory responses® %2

A number of ARF cases could be avoided with
preventive measures and medical care through a better
analysis of the patient, avoiding the use of nephrotoxic
drugs, and acting quickly at the first sign of
complications®.

The goal of this study is to characterize
polytraumatized ARF patients at ITUs.

METHODS

A retrospective research was performed in order to
characterize polytraumatized ARF patients in 2002 and
2003 at the General Intensive Therapy Unit of the Base
Hospital in Sao José do Rio Preto, Sio Paulo. Data were
provided by the Hospital Data Processing Center. 357
medical records on ARF patients were selected. Out of
those 357 forms, 38 polytraumatized ARF ICU patient
records were chosen, considering serum creatinine rates
between 1.8 and 4 mg/dl for diagnosis. The Committee
of Ethics in Research with Human Beings at the Medical
School in Sio José do Rio Preto, Sio Paulo approved
this study, and the data were collected with a specifically
developed tool; data were classified with Excel for
Windows 2003 software and analyzed through
descriptive statistics.

RESULTS

Thirty-eight (10.6%) out of 357 patient control
forms met the requirements to participate in this research,
since they were patients with some kind of trauma.
Thirty patients were men (78.9%); 18 (47.3%) patients
were between 16 and 45 years old, 12 (31.5%) patients
were between 61 and 80 years old and 8 (21.2%) patients
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were between 46 and 60 years old.

Nineteen (50%) patients stayed at the ICU from one
to five days; 12 (31.6%) patients were there from six to
fifteen days; and 7 (18.4%) patients were there for more
than 15 days.

Thirty-two (84.3%) patients had oliguria and 6
(15.7%) patients had anuria. Most of the patients (92.1%)
had pre-renal ARE. Twenty-eight (73.7%) patients had
never been at the ICU of the Base Hospital and 10
(26.3%) had already been in that hospital’s ICU .

Eighteen (47.3%) patients did not show any base
disease; 10 (26.3%) patients had high blood pressure; 7
(18.4%) patients had diabetes mellitus; 5 (13.1%0) patients
had had a stroke; 3 (7.9%) patients had respiratory
diseases; 2 (5.2%) patients had circulatory diseases and 1
(2.6%) patient had heart disease. Many times, those
diseases were associated to the same patient.

Thirty-five (92.1%) patients did not have any kind
of treatment for ARF while they were at the ICU and
only 3 (7.9%) patients received some kind of intervention
such as dopamine in renal doses.

Fifty percent of the patients died. Among the other
patients, 8 (21%) patients survived after their first ICU
stay. 11 (28.9%) patients did not have that information
in their medical records.

DISCUSSION

It was possible to observe that 10.6% of the ARF
patients at the ICU had some type of trauma. In research,
complex post-surgery conditions, polytrauma, serious
bleeding are reported as the most predisposing factors
for ARF In a study with 180 patients, 6.7% of the ARF
cases had polytrauma as the main cause for developing
that disease®?%.

Some authors report that nearly 65% of the ARF
patients at ITUs are men®29.

This study verified that 47.3% of the patients were
between 16 and 45 years old, i.e., the productive age.
Studies show that most trauma victims are within that
age range, and the average age is 29.5 years old®%.

Most of the patients stayed at the hospital from one
to five days, according to the profile of the trauma unit
at the hospital in Porto Alegre, where polytrauma patients
usually stay for fewer than seven days (71%)@7.

Polytrauma and respiratory diseases were the main
causes for ARF patients to stay at the ITU. These data are
in agreement with other investigations that have showed
cranio-encephalic trauma (54%) followed by the need of
hemodynamic and/or respiratory support (22%0)*7.

As to hydric control, 84.3% of the patients presented
oliguria. It corresponds to the data from the literature,
which shows that oliguria is common (74%) in the clinical
ARF presentation®®.
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Pre-renal ARF was the most common kind of ARF
(92.1%), but in literature this kind corresponds to 60 to
70% ARF causes®. It was possible to observe that
73.7% of the patients had never been at the ITU, and
47.3% had never had base diseases that can be related
to their age range.

This study showed that most patients (92.1%)
received no treatment for ARF while they were at I'TU.
This corresponds to the results of another study®.

For many decades, low doses of dopamine (0.5 to
3 mg/kg/min) have been used as a therapeutic
alternative to protect renal function in ARF patients at
ITUs, even though there are no well-controlled studies
about it®”. Only 7.9% of the patients had any kind of
intervention by using dopamine in renal doses. There is
not enough literature about the use of dopamine in low
doses as a therapeutic alternative to protect renal function
in situations such as serious sepsis or septic shock®”.

Despite of advances of intensive therapy, the 50%
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mortality rate in this study was high, the literature shows
that 22.2% of ARF patients’ deaths correspond to
polytraumatized surgical patients. Besides, it is possible
that the increased use of well-defined strategies of first
care to trauma patients, such as Advanced Trauma Life
Support — ATLS -, has allowed a higher rate of initial
survival, thus increasing the seriousness of the patients’
diseases at the TTUs®27,

CONCLUSION

Most polytraumatized ARF patients were men in
productive age; they had been at the hospital for a long
time and did not receive any kind of treatment for ARF
while they were at the ITU.

Prevention for polytrauma causes and the daily
monitoring of renal function of those patients are
important measures, in order to avoid complications
on the patients’ conditions and death.

terapia intensiva. In: Schor N, Boim MA, Santos OFP.
Insuficiéncia renal aguda. 2a ed. Sdo Paulo: Sarvier; 1997.
p.289-95.
Nogueira Junior A, Santos OR. Doencas dos rins: estudo
clinico e tratamento. Sio Paulo: Fundo Editorial Byk; 1988.
p-256-303.
13- Pena CJM, Schor N. IRA poés-renal. In: Schor N, Boim
MA, Santos OFP. Insuficiéncia renal aguda. 2a ed. Sio
Paulo: Sarvier; 1997. p.93-103.
Yu L, Burdmann EA, Seguro AC, Helou CMB.
Insuficiéncia renal aguda. In: Zatz R. Fisiopatologia renal.
2a ed. Sao Paulo: Atheneu; 2002. p.261-82.
15- Barros E. Insuficiéncia renal aguda em acidentes com
animais peconhentos. In: Barros E, Manfro RC, Thomé
FS, Gongalves LFS. Nefrologia: rotinas, diagnéstico e
tratamento. 2a ed. Porto Alegre: Artmed; 1999. p. 416-20.
16- Anderson N RJ, Rosen S, Epstein FH. Acute renal failure.
In: Schrier RW, Gottschalk CW, editors. Diseases of the
kidney. 4th ed. Boston; Toronto: Little Brown; 1988. p.
1413-46.
Brunner LS. Cuidados ao paciente com disfuncdo urinaria
e renal. In: Smeltzer SC, Bare BG. Brunner & Suddarth:
tratado de enfermagem médico—cirurgica. 8a ed. Rio de
Janeiro: Guanabara Koogan; 1998. v.2. p.987-98.
18- Sanders HM, Rosa EC, Sesso R. Quadro clinico,
prognosticos, alteracGes hidroeletroliticas e dcido-basicas.
In: Schor N, Boim MA, Santos OFP. Insuficiéncia renal
aguda. 2a ed. Sdo Paulo: Sarvier; 1997. p.73-87.
19- Brunner LS. Tratamento de pacientes com distarbios
urinarios e renais. In: Smeltzer SC, Bare BG. Brunner &
Suddarth: tratamento de enfermagem médico-cirdrgica. 9a
ed. Rio de Janeiro: Guanabara Koogan; 2002. v.3.
Garcia TPR, Romero MP, Poletti NAA, Cesarino CB,
Ribeiro RCHM. Principais motivos de internaciao do
paciente com Insuficiéncia Renal Aguda na Unidade de
Terapia Intensiva. Arq Ciénc Saude. 2005; 12(3)138-42.

12-

14-

17-

20-

Acta Paul Enferm 2008;21(Numero Especial):216-20.



220

21-

25-

Ribeiro RCHM, Gatcia TPR, Bertolin DC, Cesarino CB, Poletti NAA, Rodrigues AMS, Rodrigues CDS.

Costa JAC, Moysés Neto M, Vieira Neto OM. Insuficiéncia
renal aguda na terapia intensiva. Medicina On line [periédico
na Internet]. 1999; 2 (6).[citado 2006 Out 23] Disponivel
em:http://www.medonline.com.br/med_ed/med6/
ira.htm

Batista PBP, Santos OFP. Prognésticos da IRA. In: Schor
N, Boim MA, Santos OFP. Insuficiéncia renal aguda. 2a
ed. Sao Paulo: Sarvier; 1997. p.333-51.

Parellada Blanco J, Hidalgo Sanchez AO, Toledo Rodriguez
M. Insuficiéncia renal aguda en el paciente critico. Acta Med
Hosp Clin Quir Hermanos Ameijeiras; 1990; 4(1): 64-72.
Gamarra G, D’Achiardi Rey R, Ordonez JD, Torres TH.
Insuficiéncia renal aguda. Acta Méd Colomb. 1981; 6(1):17-
22.

Mehta RL, McDonald B, Gabbai FB, Pahl M, Pascual MT,
Farkas A, Kaplan RM; Collaborative Group for Treatment
of ARF in the ICU. A randomized clinical trial of
continuous versus intermittent dialysis for acute renal

26-

27-

28-

29-

failure. Kidney Int. 2001; 60(3):1154-63. Comment in:
Kidney Int. 2002; 61(4):1548-9; author reply 1549.

Faber MD et al. The differencial diagnosis of acute renal
failure. In: Lazarus JM, Brenner BM, editors. Acute renal
failure. 3rd ed. New York: Churchill Livingstone; 1993. p.
133-92.

Souza HP, Mello LFS, Eifler LS. Perfil da Unidade de
Trauma do Hospital de Pronto Socorro de Porto Alegre.
1995. [citado 2006 Nov 7]. Disponivel em: http://
www.medstudents.com.br/original /otiginal /uti/uti.htm
Minayo MCS, Souza ER. Violéncia para todos. Cad Saude
Publica = Rep Public Health. 1993; 9(1): 65-78.

Schor N, Higa SEM, Atallah AN. Guia de medicina de urgéncia.
Barueri, Sao Paulo: Editora Manole; 2004. p.453-60.
Gillium D, Conger JD, Anderson RJ. Acute renal failure.
In: Suki WN, Massry SG. Therapy of renal diseases and
related disorders. 2nd ed. Norwell, Massachusetts: Kluwer
Academic Publishers; 1991. p. 285-303.

Acta Paul Enferm 2008;21(Numero Especial):216-20.



