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Abstract
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A7.3-magnitude earthquake recently shook Ezgeleh district, located about 143 km from Kermanshah city (12/11/2017), in the western
part of the country. Due to the severity of the earthquakes and the infrastructure of the nearby cities and villages, a large number of
victims needed medical treatment. Since earthquakes are a natural disaster, the state of unpreparedness of the health care systems
against natural disasters is unusual. Therefore, the aim of this paper was to represent this critical situation and criticize our duty
and review the same article for better acting with unpredictable events.

1. Background

A 73-magnitude earthquake recently shook the
Ezgeleh district, located about 143 km from Kerman-
shah city (12/11/2017), in the western part of the country.
There had been no earthquake of a magnitude greater
than 6.6 over the past half-century (1). A historical earth-
quake in the western regions of the country in 958 AD,
with a magnitude of about 6.8 Richter, destroyed Sarpol-e-
Zahab and took a heavy toll killing nearly all the settlers.
The last historical earthquake in this area occurred in 1226
AD with a magnitude of 6.5 along the Zagros fault (2). Due
to the severity of the earthquakes and the old building
and infrastructure of the nearby cities and villages, a large
number of victims needed medical treatment.

2. Methods

On November 12, 2017, Taleghani Hospital in Kerman-
shah province, which is a center for the management of
trauma in the west of the country, a well-designed and
fully-equipped trauma center with experienced medical
staff, was faced with a large volume of patients and injuries
in the first few hours of the disaster. In the first 48 hours,

nearly 700 injured were admitted and treated. This hospi-
tal is equipped with ICUs and a well-equipped pathology-
hematology laboratory, suitable blood bank, orthopedic
surgery, general surgery, and neurosurgery rooms, and a
PACS radiology system. On average, it admits and treats
5000 injured individuals, monthly (3).

In the early hours after the earthquake, a crisis man-
agement team was formed under the direction of the
hospital management. The heads of the orthopedic and
general surgical departments along with orthopedic sur-
geons, neurosurgeons, and anesthesiologists in the city
(on the second day, specialist volunteers from other re-
gions) were asked to visit and treat the patients in shifts,
and to prevent and reduce possible medical errors.

In line with the initial visits and after obtaining per-
sonal documents and registering the demographic data
(surname, name, age, telephone number, etc.), the patients
were first visited by the emergency specialist; then, the or-
thopedic team at the emergency unit visited the patients,
who were referred to the emergency department, and ad-
ditional radiography was performed based on their physi-
cal examination. The patients were then referred to a sec-
ond team in the outpatient operating room, examined by
the second group, and after that, a treatment plan was
determined. Then, the patients were classified to several
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groups; a group with minor musculoskeletal trauma was
discharged with warning signs and splints (some patients
did not need special procedures, and in some cases, splint
and bandages were necessary).

The second group of patients with limb abrasions or
soft tissue or crush injuries, after initial repair, debride-
ment, and irrigation by residents and orthopedic sur-
geons, were discharged or admitted for antibiotic therapy
and close follow-up.

The next groups, with dislocation, open fractures and
other emergency situations were transferred to the oper-
ating room, and the operation was performed. In non-
emergency cases, the patients after the initial procedures
(closed reduction, splint, debridement, and irrigation)
were shifted to the inpatient wards. Eight hours after the
earthquake, due to the start of new waves of incoming pa-
tients from the nearby cities and the limited number of
beds, only patients at the emergency underwent the oper-
ation, and other patients with upper extremity fractures,
who could be treated as outpatients were sent to other
medical centers or were discharged. Patients in an unsta-
ble state and need of critical management were admitted.

Twelve hours after the earthquake, considering the
large number of injured patients and lower number of
beds available, the critical committee decided to send spe-
cialist physicians, including orthopedic surgeons and se-
nior residents with expert staff to other hospitals, both pri-
vate and state-owned, in the town. Also, during this time,
the injured patients were labeled as earthquake patients
and were distinguished using a red bracelet from other
trauma patients. In addition, the patients’ information
and procedures were precisely recorded in their files.

Clinical rounds were performed several times a day to
check the patients after the operation and monitor antibi-
otic therapy by the orthopedic surgeons and residents, to
prevent complications, such as compartment syndrome
and infection. Also, following hospital discharge, the sum-
mary of treatment and the next referral date was given to
the patients (Figure 1).

In this descriptive report, 855 injured patients’ files
and records at the hospital were evaluated, and collected
data were analyzed with descriptive statistics.

3. Results

During the first five days after the earthquake, 1015 in-
jured cases were admitted to the Taleghani Hospital of Ker-
manshah city. Of these, 855 were earthquake-injured and
160 had musculoskeletal trauma due to other reasons. Of
the 855 patients aged between 18 and 89 years old, 149
were over 60 years of age. Unfortunately, five patients (two

women and three men) died within the first 24 hours of ad-
mission (one in the operation room due to internal bleed-
ing, three in the emergency rooms because of multiple
fractures and organ failures, and one in the intensive care
unit due to rhabdomyolysis). The patients were classified
based on trauma to their head, chest, abdomen, facial, or
musculoskeletal injuries. Tables 1and 2 show the distribu-
tion of musculoskeletal trauma and fracture in the admit-
ted patients. Patients with musculoskeletal trauma and
fracture formed in the majority of the patients referred to
the hospital. Of the 299 fracture cases, 19 (10 women and
9 men) had trauma and fractures in more than one part
of their body; Table 2 shows the number of multiple frac-
tures. Also, 15 patients were treated for crush injury in five
days (nine cases with lower extremity and six with upper
extremity injury). One of the patients needed above-knee
amputation in the first 24 hours, and two patients needed
Syme amputation.

Furthermore, two cases with complete upper limb am-
putation within the first 24 hours were sent to a subspe-
cialty center for implantation. Seven cases of complete am-
putation of phalanx and toes were treated. Four cases of
upper limb trauma and 12 cases of lower extremity trauma
suspected to have compartment syndrome were hospital-
ized and treated. However, emergency fasciotomy was
not done and all the patients recovered with conservative
treatment.

Nine of the 15 patients with vertebral fractures un-
derwent surgery, and six patients were discharged follow-
ing conservative treatment. Due to severe traumatic dam-
age, five patients (two men and three women) suffered
complete spinal cord impairment. The highest number
of trauma patients were recorded in the first two days of
the earthquake (n = 700). Closed reduction of joint dis-
locations was performed in 10 patients (one with hip dis-
location, three with shoulder, two with ankle, one with
elbow, and three with interphalangeal joint dislocation).
Two hundred and thirty-four procedures related to soft
tissues were carried out under general or local anesthe-
sia, the highest number being for debridement and irri-
gation, as well as primary repair. The patients with open
fractures were hospitalized and treated with antibiotics
(cephalosporin with or without aminoglycosides). As the
number of patients was too high in the first few days, the
duration of hospitalization was reduced as much as pos-
sible, and the patients were discharged after initial mea-
sures and medical orders over the first 24 hours. More-
over, 197 patients with musculoskeletal trauma (125 men
and 72 women) were discharged in less than six hours as
their trauma was diagnosed to be minor (Figures 2 and 3).
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Figure 1. Management of earthquake patients in ED. Level 1 emergency specialists, level 2 orthopedic surgeons, and residents in ed, level 3 orthopedic operating room.

Table 1. Distribution of Injuries

Gender Muscloskeletal Fractures Spine Trauma® Head Trauma® Abdomen Thoracic Trauma® Facial Trauma®
Trauma® Trauma®

Female
Outpatient 114 10 26 28 = 6 2
Inpatient 70 70 15 18 1 7 4

Male
Outpatient 94 7 22 37 1 5 2
Inpatient 105 92 14 22 6 12 5

2 Patients with musculoskeletal trauma without fracture.
b Associated trauma in musculoskeletal trauma and fracture group.

4. Discussion

Orthopedic surgery plays a crucial role in treating
earthquake-related damages. Areview by MacKenzie atal.’s
study on earthquake reports from 1970 to 2016 revealed
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that 87% of trauma, which needed treatment was mus-
culoskeletal with 65% being fractures; the most common
fractures were that of tibia/fibula (27%), femur (17%),and an-
Kkle (16%). Also, debridement, the highest number of surg-
eries, was reported to be done during the earthquake (33%)
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Table 2. Distribution of Fractures

Closed Open Comminuted
Fracture Types
Male  Female Male Female Male Female
Upper Limb

Clavicle/scapula

Outpatient 3 1

Inpatient 5 7 1
Humerus

Outpatient 1 1

Inpatient 5 3 1 1
Hand

Outpatient 4 6

Inpatient 25 8 3 4 1 2
Forearm

Outpatient 1

Inpatient 5 7 2

Lower Limb

Pelvic

Outpatient

Inpatient 7 13 1
Femur

Outpatient

Inpatient 10 13 1 2 1
Patella

Outpatient

Inpatient 1 1
Tibia/fibula

Outpatient 1 1

Inpatient 12 10 4 5 4 4
Foot/ankle

Outpatient 1

Inpatient 9 7 4 1 3 1
Spine

Outpatient

Inpatient 7 8

(4). In the article by Ho et al. (5), after investigating 12 re-
ports and articles on Haiti earthquake in 2010, fracture and
laceration were reported to be the most common trauma;
musculoskeletal injuries comprised 25.9% of the trauma
and they were treated in the affected area itself. In the Gu-
jarat earthquake study by Roy et al. (6), the highest regis-
tered trauma was musculoskeletal, followed by chest, ab-
domen, and head injuries. Also, the highest number of

fractures were in the lower extremity, and most surgeries
were for internal fixation, reduction, and debridement.
Moreover, in the study of Elmi et al. (7) of the East Azer-
baijan earthquake in 2013, and the study by Li et al. (8)
in China in 2010, fractures and their types were similar to
the above-mentioned study, and the highest number of in-
juries were reported to be in the lower extremity. In most of
the published reports, the expert teams of orthopedic sur-
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Figure 2. Bar graph of trauma distribution in admitted patients

geonsalong with the relief forces attended the earthquake-
stricken areas and started the duty of managing the treat-
ment teams and treating the patients and preventing the
complication of fractures and injuries (9, 10).

Owing to the fact that in natural disasters and inci-
dents of fractures, especially of the lower extremity, lacer-
ation, and crush injuries constitute the highest number of
cases requiring surgeries, the Taleghani Center for trauma
automatically and with no prior planning started the treat-
ment of the earthquake victims in the very early hours of
the Kermanshah earthquake, and after a few hours, the
hospital crisis team took the responsibility of the hospital
management and lessened the burden of activities on the
hospital by establishing medical expert teams at the hospi-
tal emergency. Due to overcrowding at the emergency de-
partment of the hospital, the emergency medical team dis-
charged some patients with minor injury without taking a
radiograph, by clinical examination and splinting or ban-
daging. Also, to reduce the load of radiography, the least
number of radiographs was requested for the patients and
in cases where it was necessary, the patients’ radiographs
were completed after the visits by the experts and initial
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evaluations. The length of hospitalization of patients with
fractures or musculoskeletal trauma varied between 3 and
24 hours. The patients, who needed lengthy hospitaliza-
tion were transferred to other medical centers in the city
and were visited by orthopedic specialists and the resi-
dents, and the treatment was carried out in a manner that
over the first five days after the earthquake, 212 patients in
need of more than 24 hours of hospitalization were sent to
other hospitals (because of the limited number of beds).
The number of injured, who were referred to the hospital
significantly declined 48 hours after the earthquake. Only
155 patients were treated from the second to fifth day after
the earthquake since the specialists settled in earthquake-
stricken areas, and the patients were distributed to other
centers in the city. A challenging aspect in the manage-
ment of the earthquake victims was the destruction of the
patients’ houses and their inability to access facilities af-
ter being discharged from hospitals. Therefore, a tempo-
rary accommodation was set up for the patients in the sta-
dium of Emam Ali Hospital (Heart Center of Kermanshah
province), and the injured were visited by the orthopedic
residents daily and were examined for infection, compart-
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Figure 3. Upper and lower extremity and spine fractures based on open, close and comminuted fracture

ment syndrome, and other complications in injured limbs
and soft tissue injuries. The patients with spinal cord in-
jury were sent to equipped medical centers for rehabilita-
tion.

4.1. Conclusions

During the first five days of the Ezgeleh earthquake, 855
injured people out of 9388 earthquake victims were admit-
ted to the Taleghani Hospital of Kermanshah city (11). A
crisis management team under the direction of the hos-
pital management was formed within the first hours and
based on hospital crisis’ response planning or emergency
action plan (EAP), all sections and wards in the hospital ob-
tained their positions (Figure 4). Regarding the number of
casualties in the Ezgeleh earthquake on 12th of November
2017 (in spite of the 7.3 Richter earthquake at the depth of 11
kilometers and the occurrence of a 4.3 Richter earthquake
before the main earthquake and the lower number of ca-
sualties in comparison to Bam and Rudbar earthquakes
(5)), it seems that in case of a similar incident, the man-
agement, strategies, health cares’ preparednessand infras-
tructure of the medical centers of Kermanshah city could
not meet the treatment needs and the other required pro-
cedures . Since earthquake is a natural disaster, the state

of unpreparedness of the health care systems against nat-
ural disasters is unusual; therefore, due to the absence of
a separate committee to take action against natural disas-
ters, initial and timely preparedness of the health care sys-
tem and the treatment of trauma patients requires prepar-
ing an efficient clinical guidance and setting up a subspe-
cialty crisis committee under the supervision of an ortho-
pedic team and participation of neurosurgeons, general
surgeons, and other medical team to act against the inci-
dents and reduce the number of related damages.
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