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SUMMARY

Objectives

Natural disasters, which are defined as events causing great damage or loss of life, are events of
natural origin unpreventable by human beings that occur in a short period of time and lead to
loss of life and property. The aim of the study is to analyze which patient groups and problems at
a university hospital after the earthquakes in Van.

Methods

For the purposes of this study, 169 patients who presented to our emergency room following
the earthquakes that occurred on the 23rd of October, 2011 and the 9th of November, 2011 in
Van and were treated as an outpatient or inpatient were enrolled. Patients were divided into two
groups. Patient data including the clinical and demographic characteristics were analyzed.

Results

Among the 169 patients included in our study, 97 (57.4%) were male and 72 (42.6%) were female.
The mean age was 26.95+16.44 years in Group 1 and 39.80+23.08 years in Group 2. In our study,
the majority of the patients in Group 1 had orthopedic injuries, while internal problems were
more common in Group 2. The need for intensive care was greater among the patients in Group 1
compared to Group 2 (p<0.05). The leading cause of death in Group 1 was multi-systemic trauma
in 7 out of the 10 patients (70%) and internal problems in Group 2 with 5 out of 12 patients
(41.5%).

Conclusions

Our country is in a geographical location where earthquakes are responsible for great losses of
life and property. An efficient disaster relief plan may help to minimize the possible damage of
earthquakes.
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Introduction

Natural disasters, which are defined as events causing great
damage or loss of life, are events of natural origin unpre-
ventable by human beings that occur in a short period of
time and lead to loss of life and property.l" Earthquakes are
among the leading natural disasters that cause the greatest
number of mortalities and disabilities both in our country
and around the world.>* The earthquakes that occurred in
Van on the 23rd of October, 2011 and the 9th of November,
2011 measuring 7.2 and 5.6 on the Richter scale, respective-
ly, caused a total of 644 fatalities and destroyed or severely
damaged nearly 30,000 buildings in Van, Ercis and the sur-
rounding provinces and townships.”! Although earthquakes
occur frequently in our country due to its location in an
earthquake-prone zone, unplanned urbanization and struc-
turally weak buildings as well as inadequate earthquake
education and preparation still contribute to high rates of
earthquake-related fatalities and disabilities.>® Therefore,
earthquake-associated data should be gathered, meticu-
lously analyzed and published in order for the necessary
measures against future earthquakes to be taken.

This study presents a retrospective analysis of the patients
who presented to our emergency department after the
earthquakes in Van. The aim of the study is to analyze which
patient groups and problems can be expected at a univer-
sity hospital after a natural disaster such as an earthquake.

Material and Method

For the purposes of this study, 169 patients who presented
to our emergency department following the earthquakes
that occurred on the previously mentioned dates in Van and
were treated in an outpatient or inpatient status were en-
rolled. The type of study was a retrospective cross-sectional
study. Patients were divided into two groups as patients
who presented after the first earthquake on the 23rd of Oc-
tober, 2011 (Group 1, n=41) and those who presented after
the second large earthquake on the 9th of November, 2011
(Group 2, n=128). Patient data including age, gender, reason
for referral, diagnoses, subsequent clinical condition, need
for blood transfusion, compartment syndrome, amputa-
tions, crush syndrome, surgeries, need for dialysis, need for
intensive care, laboratory results, length of hospital stay, and
the outcome were retrieved from the hospital data base
and analyzed. Patients whose data in the file could not be
verified or was inadequate were excluded from the study.
Differences between Group 1 and Group 2 in terms of the
assessed parameters were investigated. This study was ap-
proved by the local ethical committee (2013/180).

The statistical analysis was performed using the SPSS version
15.0 (SPSS Inc., Chicago, IL, USA) software. The normality of

the data was tested using the Kolmogorov-Smirnov test.
The results were expressed as mean+SD or number of pa-
tients. Categorical data were analyzed using the chi-square
test. For the normally distributed continuous variables, the
student’s t test was used for statistical comparisons. Statisti-
cal significance was based on a p-value of <0.05.

Results

Among the 169 patients included in our study, 97 (57.4%)
were male and 72 (42.6%) were female. The mean age was
26.95+16.44 years in Group 1 and 39.80+23.08 years in
Group 2. The clinical and demographic characteristics of the
patients are presentedinTable 1. Among the 131 patients ad-
mitted to the hospital, 42 (32.1%) were in internal medicine,
18 (13.7%) were in orthopedics and traumatology, 16 (7.7%)
were in the pediatrics and pediatric surgery departments, 11
(5.3%) were in neurosurgery, and 44 (33.5%) were in the oth-
er services. The length of the hospital stay was 10.85+9.85
days in Group 1 and 8.68+12.71 days in Group 2. Three out of
the 5 patients (60%) who underwent fasciotomies had to re-
ceive hemodialysis due to acute renal failure. The mean age
of the mortalities in Group 1 was 24+16.9, while the mean
age among the mortalities in Group 2 was 26.6+29.7 years.
The leading cause of death in Group 1 was multi-systemic
trauma in 7 out of the 10 patients (70%) and internal prob-
lems in Group 2 with 5 out of 12 patients (41.5%).

Discussion

Within the last 25 years, natural disasters have caused over
3 million deaths and disabilities and affected the living
standards of approximately 800 million people around the
world.”? Earthquakes are the most destructive kind of natu-
ral disasters in terms of loss of life and property.® Due to our
country’s high-risk location in an earthquake-prone zone,
100,000 people have lost their lives between the years 1908
and 1995. Furthermore, the Marmara earthquake on the
17th of August, 1999 caused 17,127 mortalities and 604 peo-
ple were lost in the earthquake in Van in 2011.%%% The great
number of structurally weak buildings and the inadequate
disaster response and recovery framework lead to higher
mortality rates after these earthquakes. The relatively lower
number of fatalities in the earthquake in Van was due to the
advantageous timing of the earthquake during daytime ata
weekend when only few people were inside buildings.

In a study where the patients who had presented to the
Uludag University hospital after the Marmara earthquake,
147 out of 330 of the wounded patients were admitted to
the Orthopedics and Traumatology clinic, while the other
patients were followed up by the general surgery, plastic
surgery, and cardiothoracic surgery departments.' In an-
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Table 1. The clinical and demographic characteristics of the patients

Group 1 Group 2 P*
n (%) n (%)

Gender

Female 15 (36.6) 57 (44.5)

Male 26 (63.4) 71 (55.5) 0.46
Extremity injury

Upper 3(7.3) 0(0) 0.01

Lower 8(19.5) 3(2.3) 0.01

Pelvis 4(9.8) 0(0) 0.03

Vertebra 3(7.3) 0(0) 0.01
Lung injury

Hemothorax 3(7.3) 1(0.8) 0.04

Pneumothorax 2 (4.9) 0(0) 0.06

Rib fractures 4(9.8) 1(0.8) 0.01
Head injury

Subarachnoid hemorrhage 1(2.4) 2(1.6) 0.56

Epidural hemorrhage 1(2.4) 1(0.8) 0.42

Parenchymal hemorrhage 1(2.4) 1(0.8) 0.42
Pregnancy 1(2.4) 6 (4.7) 1
Ocular injury 1(2.4) 3(2.3) 1
Abdominal injury 1(2.4) 12(9.4) 0.19
Liver injury 2 (4.9) 0(0) 0.06
Splenic injury 2 (4.9) 0(0) 0.06
Pneumonia 1(2.4) 8(6.3) 0.69
Acute coronary syndrome 0 (0) 5(3.9) 0.33
Diabetes mellitus 0(0) 3(2.3) 1
Blood transfusion 14 (34.1) 7 (5.5) <0.001
Compartment syndrome 5(12.2) 0(0) <0.001
Amputation 1(2.4) 0 (0) 0.24
Crush syndrome 16 (39.6) 0(0) <0.001
Performed operations 20 (48.8) 16 (12.5) <0.001
Chronic renal failure 0(0) 58 (45.3) <0.001
Dialysis 8(19.5) 57 (44.5) 0.01
Need for intensive care 15 (36.6) 22(17.2) 0.01
Death 10 (24.4) 12 (9.4) 0.03

* Chi-squared test.

other study on the Marmara earthquake, the majority of the
patients who had presented to hospitals were reported to
be admitted to the Orthopedics and Traumatology clinic
and 96 out of the 160 operations were orthopedic surgeries.
021 |In India, the majority of the injuries after the earthquake
in Gujarat were orthopedic conditions.' Also in the study
by Dursun et al, the majority of patients who presented af-
ter the Van earthquake were reported to be orthopedic pa-

tients with 28%." In our study, the majority of the patients
in Group 1 had orthopedic injuries, while internal problems
were more common in Group 2. We are of the opinion that
this was caused by the fact that a greater number of the lo-
cals had abandoned the damaged buildings after the first
earthquake and moved into tents.

One of the most important problems observed after earth-
quakes is crush syndrome or traumatic rhabdomyolysis that
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occurs due to the exposure of the muscle tissue to pressure
over longer periods.'™ Crush injuries were reported in 600
patients after the earthquake in Armenia in 1988, 372 pa-
tients after the Hanshin-Awaji earthquake in 1995, 110 pa-
tients who presented to the Uludag University hospital af-
ter the Marmara earthquake in 1999, 202 patients after the
Wenchuan earthquake in China in 2008 and in 46 patients
after the earthquake in Van.'""12% |n our study, 16 (39.6%)
of the patients in Group 1 had crush injuries, while no crush
injuries were observed in any of the patients in Group 2. This
result may be associated with the fact that the majority of
locals had left their houses after the first earthquake, as well
as the relatively lower magnitude of the second earthquake.

Following crush injuries, the increased pressure on the skel-
etal muscles in the extremities and the reduction in the capil-
lary perfusion leads to compartment syndrome that is char-
acterized by ischemia, dysfunction and tissue necrosis.?'??
Although compartment syndrome frequently occurs in the
forearms and legs, it may also be observed in the hands, feet
arms, shoulders and thighs.”! Starting an effective treatment
atan early stage may reduce the mortality and morbidity asso-
ciated with compartment syndrome.””® During the early stage
(the first 6-12 hours) a fasciotomy with the surgically appropri-
ate and accurate indication and wound debridement should
be performed and antibiotic therapy should be initiated.?” In
the literature, amputation rates after fasciotomies performed
due to crush injury are given as 4- 21%.24 After the Marmara
earthquake, 92 out of the 146 patients with crush injuries ad-
mitted to the Gulhane Haydarpasa Training Military Hospital
underwent fasciotomies and 5 patients (5.4%) had subse-
quent amputations. After the Wenchuan earthquake, 15 out
of 32 patients were given fasciotomies and 5 (15.6%) out of
these had to undergo amputations. After the earthquake that
occurred inVanin 2011, 21 out of the 46 patients admitted to
the Van Regional Training and Research Hospital with crush
injuries had received fasciotomies and 7 (15%) out of these
later required amputations.?>?52%1 |n our study, 1 patient (20%)
out of the 5 patients who had undergone fasciotomies due to
compartment syndrome in Group 1 had to receive an ampu-
tation. The higher rate of amputation in our study may result
from the low number of patients in our study.

Another problem faced due to crush injuries is the need for
hemodialysis.”! According to a study conducted on the 1988
Armenian earthquake, 80 (67%) out of the 120 patients with
crush injuries required hemodialysis; while 156 patients had
to receive hemodialysis after the Iranian earthquake in 1990;
491 out of the 704 patients with crush injuries underwent
dialysis after the Marmara earthquake in 1999, and 9 out of
21 patients with crush injuries were treated through hemo-
dialysis after the 2011 Van earthquake.?*?2% |n our study, 8
out of the 16 patients with crush injuries and serum creati-

nine concentrations over 5 mg/dl in Group 1 received hemo-
dialysis due to acute renal failure.

Management of the chronic renal failure patients under-
going dialysis is one of the greatest problems following
earthquakes. After the Marmara earthquake, 266 of the 531
dialysis patients in the region had to receive treatment in
the neighboring provinces.? In our study, 57 of the chronic
dialysis patients in Group 2 were observed to present to our
hospital since the dialysis centers at which they normally re-
ceived treatment were destroyed or severely damaged.

Another problem faced after earthquakes is the need for
intensive care.?” According to a study conducted on the
Marmara earthquake, 10 (10.5%) out of the 95 patients who
presented to the hospital required intensive care, while 39
(13%) out of the 301 hospitalized patients after the earth-
quake in Van had to be admitted to intensive care.*3% In
our study, the need for intensive care was greater among
the patients in Group 1 compared to Group 2. This may be
explained by the greater magnitude of the first earthquake
and the higher number of the severe injuries.

When the earthquake mortalities were evaluated based on
age groups, approximately half of the deaths are observed
to occur between the ages of 20 and 40."4 A previous study
reported an earthquake mortality risk in the age group
above 65 years to be 2.9 times higher.®" Accordingly, the
majority of the fatalities after the Sultandagi earthquake
were observed in the age group <65 years.*? In the study
by Dursun et al. on the earthquake in Van, the majority of
the fatalities were found to be between 20-40 years of age.””
Also in our study, the majority of the deaths were among the
younger generation in both groups. This result may be asso-
ciated with the younger population of the city and the con-
centration of the damage on the buildings at the city center.

Although the causes of mortality vary after earthquakes,
deaths at the site mainly occur due to respiratory failure due
to entrapment under debris, while hospital deaths are usual-
ly associated with multi-systemic trauma.®® A previous study
pointed out the three top causes of death in the Hanshin-
Awaji earthquake as abdominal trauma, head trauma and
thoracic trauma.B4 Also in the Marmara earthquake of 1999,
the causes of death among the patients followed up at dif-
ferent hospitals comprised multi-systemic traumas including
abdominal, head and chest trauma.l""'? In our study, the high
prevalence of multi-systemic traumas as the leading cause of
death in Group 1 in comparison to Group 2 may be explained
with the reduced risk of trauma in the second earthquake af-
ter the locals had left their buildings to stay in tents. On the
other hand, the prevalence of internal problems in Group 2
may be explained by the high number of the healthcare cen-
ters rendered dysfunctional after the two earthquakes.
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Conclusion

Our country is in a geographical location where earthquakes
are responsible for great loss of life and property. For this rea-
son, all the data about earthquakes from our country should
be gathered, the necessary measures taken, adequate edu-
cation given, disaster relief plans prepared and regular drills
should be performed. An efficient disaster relief plan may
help to minimize the possible damage of earthquakes.
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