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Abstract: The multi-trauma patient has usually sustained multiple traumatic mnjuries to the body, affecting
different organs and body systems. The aim of this study was to assess the reasons for injury concealment in
multitrauma patients and provide resolutions to reduce them. In this cross sectional study, 487 patients were
evaluated. After collection of needed data, a questionnaire included demographic data, primary diagnosis in
emergency ward, graphies conducted in emergency ward, missed injuries, trauma severity was filled for every
multitrauma patient who had a missed injury. The relative frequency of multitrauma was 18.51% among all
studied trauma patients (487 cases), but 7.6% of mcluded patients had missed injury. Thirty two missed myjuries
were found in 28 patients. Most injuries were musculoskeletal, involving the distal part of the limbs. Fracture
was the most common type of musculoskeletal injury (19 out of 32 missed injuries). Causes that leaded to
concealment of injuries were founded to be mnadequate physical and/or, radiographic examinations, commornly
after severe penetrating injuries which are mostly due to motorcycle accident. Most of the missed injuries have
been ultimately diagnosed upon the patient’s complaints in hospital wards, within 1 to 30 days after trauma.
Repeating examinations during hospitalization and follow-up periods especially in patients suffering from
severe trauma and conscious disorder and those hospitalized at ICU, plays an essential role in discovering the
missed injuries.
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INTRODUCTION

Patients with several injuries are called multitrauma
patients. The third leading cause of death for all ages,
multitrauma is the leading cause of death for all under the
age of 44 years (Fardiazar et al., 2012; Goldust et al.,
2011; Nikanfar et al, 2012; Pearl and Bar-Or, 2012,
Sadeghpour et al., 2011). Mortality rate is a weak index
considering the subject umportance because most
mjured patients are survived (Ganjpour Sales et al., 2012,
Golfurushan et af., 2011; Milan et af., 2011, Parks and
Croce, 2012; Sadeghpour et al., 2012; Sadighi et al., 2011).
The missed mjuries will be minimized through exactly
observing. Most studies conducted in this regard have
mtroduced factors such as alteration of consciousness
level, several traumas, sever and life-threatening injuries,
homodynamic instability, delayed manifestation of missed
injuries, scientific and experimental level of trauma team
and methods of applying radiography as effective factors
in missing of the injuries (Bergh et al., 2012; Czirjak et al.,
2012; Goldust et al, 2012; Sadeghpour et al., 2011,
Sadighi et al., 2011; Shakeri et al., 2013; Vahedi et al.,
2012). Most studies have already conducted about missed

ijuries of multitrauma patients are not comprehensive
and most of them have considered special missed injuries
such as musculoskeletal injuries (Farhoud: et al., 2012;
Goldust et af., 2013d; Karzar ef af., 2012; Newgard et al.,
2012; Nourizadeh et al.,2013; Seyyednejad et al., 2012,
Vafaee et al, 2012). But, the present study considered
other missed injuries including internal parts injuries
(Goldust et al., 2013a-c; Mohebbipowr et al., 2012;
Salehi et al., 2013a, ¢). According to different studies,
accident with vehicles especially motoreycle 1s the most
common mechamsm of multittauma incidence
(Goldust and Rezaee, 2013; Lotti et al, 2013;
McCrum et al., 201 2; Mosquera et al., 2012). Considering
high rate of accident in our country, conducting the
present research was of high importance n order to
discover factors effective i diagnosing missed mjuries
other than the above mentioned cases.

MATERIALS AND METHODS

This cross sectional study was conducted on
487 patients out of all trauma cases referring to emergency
ward of Shohada Hospital, for one year Aug., 2011 to
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Aug., 2012, This study was approved by ethic committee
of Tabriz University of Medical Sciences. Written consent
was obtamed from all the patients. All primary
examinations and evaluations were conducted by one
orthopedic surgeon in the emergency ward. According to
the study objectives, a questionnaire was drawn up and
filled for every multitrauma patient. The questionnaire was
mcluded demographic data, primary diagnosis in
emergency ward, graphies conducted in emergency ward,
missed injuries, trauma severity, etc. Owur patients often
suffered from moderate trauma. After taking all necessary
actions of primary and secondary evaluations, the
patients were transferred to operation room, ward or
Intensive Care Unit (ICU) and were followed up for one
month. The patients hospitalized at the ward or ICU were
followed up through evaluating their files. The operated
patients transferred to the ward or ICU after swrgery, were
followed up in a way similar to the previous group. Those
released patients who were hospitalized for duration less
than one month were followed up through their referring
to the clinic. Those patients not referred to the clinic were
followed up by phone call. All patients passed away in
the emergency ward, operation room or during one-month
period of follow-up or even those who were referred to
another center were excluded from the study if they had
not any missed injuries until when they died or referred to
another center. There were 120 cases of such patients.
The results of the study were statistically analyzed using
SPSS, version 16. MeantSD was used, as appropriate. A
p-value of p<<0.05 was considered significant.

RESULTS

The present study evaluated 487 multi trauma
patients constituting 18.5% of total trauma patients
referring to the emergency ward of Shohada hospital. Out
of the mentioned patients, only 367 cases completed the
study and 120 ones were excluded due to dying or
referring to other centers. The highest rate of referring to
the hospital was seen in summer especially Tuly in
74 patients (20.19%). However, the difference was not
statistically meaning ful (p=>0.05). In this study, 283 (77%)
of multi trauma patients were male and 184 (23%) were
female and missed injury was observed in 23 (8.1%) of
males and 11 (5.96%) of females. Mean age of patients
with missed injuries was 30.2548.24 years. Tt was 29.9+7.86
years 1n the rest patients (p>0.05). Out of 367 patients,
28 ones (7.6%) suffered from missed injuries and
32 missed injuries were diagnosed in these 28 patients
(averagely 1.14 injuries per each patient). Considering
mechamism, the highest rate of trauma was related to
vehicle accidents especially motor cycles and falling from
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height occupied the next position. Considering type of
trauma, it should be mentioned that non-penetrating
trauma was seen m 19 cases (67.9%), penetrating trauma
1n 4 patients (14.3%). Also, 5 patients (17.8%) experienced
both types of trauma. There was statistically meamngful
difference between kind of trauma and missed injuries rate
(p = 0.001). Mean GCS (Glasgow Coma Score) was
14.740.5 and 14.9+0.7 in patients with missed injuries and
the rest multi trauma cases, respectively. The difference
was not statistically meamngful (p = 0.313). Considering
trauma severity, patients with missed mjuries suffered
from more severe trauma in companson with the rest multi
trauma ones (p = 0.001). The most injured limbs included
foot and ankle, hand and wrist (5 patients for each of
them) and then, shoulder and chest (4 cases for each of
them). Most of the mjuries (25 cases) were diagnosed
the ward resulting from the patient's complaints
(13 cases). Out of them, 3 patients were hospitalized in
ICU. Comnsidering quality of the requested graphies, it
should be stated that no injury was seen in graphy of
6 patients. The injury was unclear in graphy of 7 patients
and it was seen in 6 patients but was not reported. There
was not conducted any graphy from the injured area in
9 patients.

DISCUSSION

Most studies have already been conducted about
missed injwies in multi trauma patients are not
comprehensive and often considered some special injuries
including musculoskeletal ones (Babaud et af., 2012;
Fardiazar et al., 2013; Ganjpour Sales et al., 2013). There
are relatively few studies considering all missed injuries.
Prevalence rate of musculoskeletal was 18.51% 1n our
study. Incidence rate of the missed injuries was
determined as 7.6%. The result 1s not comparable to those
outcomes resulted from previous studies (Salehi et al.,
2013d, Snoek et al., 2012; Soleimanpowr et al., 2013). The
difference comes back to varied methods used m different
studies. However, mcidence rate of missed imuries varied
from 6 to 12.4% in other studies. The missed injuries may
be associated with mortality risk if they are really
sigmificant such as liver laceration (Brito et al, 2012;
Daghigh et al., 2013; Holly et al., 2012; Nemati et al,
2013). Most missed injuries diagnosed in this study were
of musculoskeletal type (25 injuries out of 32 ones).
Musculoskeletal injuries constitute the highest rate of
injuries in most previous studies (Goldberg ef af., 2011,
Qadim et al., 2013; Salehi et al., 2013b). The highest rate
of missed injuries was seen in foot, hands, ankles and
wrists. The imjuries are left missed in the primary

evaluations mainly because of mcomplete physical
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examination (Razi et al., 2013; Yousefi et al, 2013).
According to the previous studies, extremities were
reported as the most common areas for missed injuries
(Barzana et al., 2011; Goforoushan et al., 2013). In climcal
examination, therefore, it seems that physicians pay less
attention to extremities injuries in comparison with internal
part and cerebral mjuries. Missed injuries in males were
more than females n almost all previous studies
(Gupta et al., 2011). This study did not referred to any
meaningful relationship between patients' GCS level and
mcidence rate of missed trauma while other studies
indicated that GCS of traumatic patients with missed
injuries was less than other traumatic ones. Previous
studies introduced decreasing the patients'
conscious level as one of the factors mvolved m hiding of
the injuries (Keijzers et al., 2011). In our study, trauma
severity and number of hospitalization cases at ICUJ in
patients with missed injuries was more than other
traumatic patients. In Buduhan and McRitchie (2000)
study, severity of mnjuries and number of hospitalization
in TCTU was high in patients with missed injuries (Buduhan
and McRitchie, 2000). Therefore, sever traumatic patients
hospitalized at ICU ward require mtensive cares and more
examinations during hospitalization and exact follow-up
after being released from hospital. Radiography was
always associated with clinical examinations in evaluating
the traumatic patients. It 13 regarded as one of the
unportant diagnostic methods. Incorrect mnterpretation of
radiography negatives and insufficiency of radiographies
in multi trauma patients are of reasons resulting in hiding
of the injuries (Burin et @l., 2012). In this study, lack of
graphy from the injured area, 1.e., msufficiency of graphies
mentioned in other studies, was introduced as the most
common radiographic reason responsible for missing the
injuries. Therefore, it seems that required and sufficient
radiographies can be prepared from traumatic patients
using a standard radiographic protocol in these patients.
The study conducted indicated to importance of such
protocol (Duane et al., 2011). Most missed injuries were
mainly diagnosed relying on the patients' compliant and
most cases were diagnosed during hospitalization in the
ward. Tt indicates to inadequacy of secondary and tertiary
evaluations emphasizing contribution of repeated
physical exammations dunng hospitalization (Kaiser et af.,
2011). High number of patients referring to the emergency
wards and hospitalized patients can be suggested as one
of leading factors m justifying insufficiency of clinical
examinations and diagnostic actions. Delayed diagnosis
varied from hospitalization day to 30 days later. However,
the result cannot be compared with results of other
studies because follow-up period of the patients varies in
different studies (Chen et ai., 2011).

have
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CONCLUSION

Considering the results, it seems that there are
dysfunction at all three stages of primary, secondary and
tertiary evaluations resulting from lack of experienced
physicians and personnel regarding trauma. Evaluation of
multl trauma patients require a collaborative and team
work such that all group members should be sufficiently
educated regarding diagnosis, treating and following up
the injuries in the patients. Repeating examinations during
hospitalization and follow-up periods especially in
patients suffering from severe trauma and conscious
disorder and those hospitalized at ICU, plays an essential
role in discovering the missed injuries.
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