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Earthquakes are among the most destructive natural
disasters, leading to catastrophic outcomes due to
the lives lost besides causing major psychological,
sociocultural, and economical damage. According
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ABSTRACT

Objectives: This study aims to investigate the patient profile at a
medium-volume hospital located in the earthquake zone among
patients who received orthopedic treatment within the first
five days after the natural disaster that was considered a major
earthquake.

Patients and methods: Between February 6™,2023 and February
10", 2023, a total of 338 patients (156 males, 182 females;
mean age: 42.2+9.7 years; range, 0 to 87 years) who received
orthopedic treatment in our center were retrospectively analyzed.
The patients were divided into four groups according to age as
follows: infants (younger than one year of age), children (one to
13 years), adults (14 to 59 years), and elderly (60 years or older).

Results: Considering the age distribution, 291 (86%) patients
were young adults. A total of 173 orthopedic surgeries were
performed, including internal fixation in 63 patients, external
fixation in 11 patients, upper/lower extremity fasciotomy in
47 patients, amputation in 39 patients, and soft tissue debridement
in 13 patients.

Conclusion: It is of utmost importance to recognize the principles
of emergency fracture fixation and fasciotomy to successfully
perform orthopedic surgeries after a natural disaster such as a
major earthquake, particularly when the number of earthquake
victims is considerably high.
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to the Center for Research on the Epidemiology of
Disasters (CRED), major earthquakes are defined as
those causing more than 10 deaths, affecting more
than 100 individuals, and resulting in international
aid or declaration of a state of emergency.!! The
recent earthquakes occurring in Kahramanmaras
were among the strongest earthquakes in this area
in the last century and they took place as a result of
the stress between the Eurasian and African plates
in a region that is among the most geologically
active regions throughout the world. According to
the United States National Oceanic and Atmospheric
Administration (NOAA), the region has experienced
58 earthquakes since 1990, including four major
earthquakes with a magnitude of 7 or higher.”’ Records
from the International Disaster Database show that
earthquakes, compared to other natural disasters,
affect the highest number of individuals in Tiirkiye
with 655,358 being affected between 2000 and 2018.5!

In seismically active regions, increased
population density makes it more challenging for
emergency response teams to intervene after a
possible earthquake.™ Following large earthquakes,
local healthcare infrastructure is usually damaged
or destroyed.F® In addition, communication and
transportation problems lead to disruptions in
emergency response opportunities.”®! In this respect,
planning the methods of emergency response and
determining the possible types of injuries would
facilitate help to the disaster zone more rapidly.

Nearly 14 million individuals, i.e., 16% of
the Turkish population, were affected within
an area of approximately 350,000 km? with the
recent earthquakes in Kahramanmaras. The first
earthquake® of magnitude 7.8 struck Pazarcik
district of Kahramanmaras on February 6'%, 2023
at 04:17 A.M. and lasted nearly 100 sec, while
the second earthquake™ of magnitude 7.5 struck
Ekinozu district of Kahramanmaras on the same
day at 01:24 P.M. and lasted nearly 45 sec (Figure 1).
The Turkish government declared a Level 4 alert
state.' It is estimated that the earthquakes resulted
in over 50,000 casualties, 118,000 injuries, and
left 175,000 buildings damaged.”) Therefore, the
earthquakes were noted as the second largest
earthquakes in Anatolia after the North Anatolia
Earthquake in 1668 and the largest earthquakes in
the history of the Republic of Tiirkiye.!

As expected, many injuries of survivors are
orthopedic injuries. Therefore, orthopedic surgeons
play an essential role in the provision of care to
earthquake victims. In general, patients can survive
long bone fractures, major soft tissue injuries,
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and crush injuries of the limbs with appropriate
treatment.” In terms of effective response planning,
it is of utmost importance to understand the
epidemiology and treatment of orthopedic injuries
after an earthquake. In the present study, we aimed
to investigate the patient profile at a medium-volume
hospital located in the earthquake zone among
patients who received orthopedic treatment within
the first five days after the natural disaster that was
considered a major earthquake.

PATIENTS AND METHODS

This single-center, retrospective study was
conducted at Hatay Dortyol State Hospital,
Department of Orthopedics and Traumatology
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FIGURE 1. An image of severely damaged and collapsed
buildings in Hatay Province, Turkiye.
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between February 6%, 2023 and February 10%,
2023. A total of 2,981 earthquake survivors
(1,369 males, 1,612 females; mean age: 43.412.6
years; range, 0 to 97 years) were admitted from
the emergency department within the first five
days after the earthquakes. Of these patients,
338 (156 males, 182 females; mean age: 42.2+9.7
years; range, 0 to 87 years) who received
orthopedic treatment (conservative and surgical)
were included. The patients were divided into
four groups according to age as follows: infants
(younger than one year of age), children (1 to 13 years),
adults (14 to 59 years), and elderly (60 years or older).
Orthopedicsurgeries were performed by 21 surgeons
specialized in orthopedics and traumatology from
eight different centers in Tiirkiye. A total of 173
orthopedic surgeries were performed, including
internal fixation in 63 patients, external fixation in
11 patients, amputation in 39 patients, and lower or
upper extremity fasciotomies in 47 patients.

The initial triage assessment of the earthquake
victims rapidly admitted from the emergency
department was performed by emergency physicians.
The first orthopedics team assigned in the emergency

505

department was consulted for all patients with
suspected trauma/history of trauma, open/closed
extremity injuries, and crush injuries due to the
compression of an extremity under the rubble and
the decision to perform an emergency procedure
was also made by the first team. The patients who
were planned to undergo an emergency surgery were
referred to the second orthopedics team assigned in
the operating room with notes and surgeries were
urgently performed. The patients who were scheduled
to be followed in the ward and those who were
planned to undergo surgery after admission were
referred to the third orthopedics team assigned in
the ward with a notes and admitted to the hospital.
The orthopedists in these three teams worked at the
hospital as volunteers in 8-h shifts.

Data included demographic information, such as
age and sex and orthopaedic surgery types within the
first five days after the earthquake (internal/external
fixation, fasciotomy, amputation and debridement).

Statistical analysis

Statistical analysis was performed using the
SPSS version 25.0 software (IBM Corp., Armonk,

TABLE |
Total distribution of orthopedic patients by age groups

<1 year 1-13 years 14-59 years >60 years Total
n % n % n % n % n %
Number of patients 6 19 291 22 338
Percent of total 1.8 5.6 86 6.5 100
Sex
Male 0 0 12 7.7 137 87.8 7 4.5 156 100
Female 6 3.3 7 3.8 154 85 15 8.2 182 100

TABLE Il
Total distribution of orthopedic patients by a surgical treatment technique

Internal fixation External fixation Fasciotomy Amputation Soft tissue Total
debridement
n % n % n % n % n % n %

Number of patients 63 11 47 39 13 173
Percent of total 36.4 6.4 272 225 7.5 100
Earthquake days

Day 1 5 2 1 = = 8

Day 2 19 6 25 6 - 56

Day 3 14 1 8 15 2 40

Day 4 17 2 13 14 2 48

Day 5 8 - - 4 9 21
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NY, USA). Continuous variables were expressed in
mean + standard deviation (SD) or median (min-max),
while categorical variables were expressed in number
and frequency.

RESULTS

The distribution of the patients included in the study
is shown in Table L.

A total of 173 patients underwent orthopedic
surgery: 74 (42.8%) underwent fracture fixation
(63 internal and 11 external), 47 (27.2%) underwent
upper/lower extremity fasciotomy, 39 (22.5%)
underwent upper/lower extremity amputation,
and 13 (7.5%) underwent soft tissue debridement.
Distribution of surgical cases by days after the
earthquake is provided in detail in Table IIL

DISCUSSION

In this study, we shared the distribution of
orthopedic trauma cases admitted from the
emergency department and an investigation of the
surgical treatments performed within the first five
days after the 2023 Kahramanmaras earthquakes,
which are the second largest earthquakes recorded
in Anatolia.

Considering the natural disasters that took
place in the last two decades, there have been
552 earthquakes, making earthquake the third most
common disaster with 8% among other natural
disasters (3,254 floods - 44% and 2,043 storms - 28%)
throughout the world."™ Although earthquakes
constitute a smaller portion of all natural disasters
that occurred worldwide between 2000 and
2019, they remain to be one of the deadliest
events, as they may lead to mega-disasters with
thousands of casualties, injuries, and homeless
individuals in regions affected by earthquakes.!'!
Considering the figures relating to earthquakes
worldwide, earthquakes have led to more than
three million human casualties with at least
800 million individuals affected so far,™ with
nearly 630 billion Dollars of total damage.' In
this respect, earthquakes are among the most
destructive natural disasters. It is estimated that
the 2023 Kahramanmaras earthquake with a
magnitude of 7.8 that took place on February 6t
led to more than 50,000 human casualties, 119,000
injuries, and nearly 34 billion Dollars of total
damage.”! After this catastrophe, most of the
healthcare facilities in Hatay Province became
unusable, whereas our center had seismic isolators
installed and remained intact, thereby becoming
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the main center that the earthquake survivors were
referred to. We could collect accurate data due to
diligent keeping of medical records, although the
hospital had a high number of patients presenting
as of the first day after the earthquake.

Following an earthquake, rapid planning of
the primary treatment for patients admitted to the
hospital from emergency departments within the first
five days is of utmost importance in terms of reducing
mortality and morbidity."! In this respect, 2,981
earthquake survivors received healthcare services
at our center within the first five days after the
earthquake. A total of 76% of these patients (n=2,264)
were young adults. The literature also shows that
patients of the similar age group constitute the
majority of natural disaster survivors after various
disasters.'”1 Of the young adults, 1,028 (45.4%) were
male and 1236 (54.6%) were female. According to the
literature, women have a 2.4-fold increased risk of
injury compared to men in an earthquake, making
them more susceptible to injuries in such natural
disasters.'®l Therefore, efforts should be made to
be prepared in terms of the provision of healthcare
services after such colossal disasters, particularly for
female young adults.

The continuity of emergency healthcare services
is essential in major natural disasters. Considering
the fact that healthcare personnel located in
the disaster zone are also survivors, healthcare
personnel coming for help from other centers play
a key role in the provision of treatment.™ In
this study, 21 orthopedists coming from eight
centers throughout Tiirkiye as volunteers to provide
healthcare services used conservative or surgical
treatment methods to treat earthquake survivors
with trauma. Considering the distribution of
injuries, 173 patients underwent orthopedic
surgery, which constituted 51.2% of 338 wounded
earthquake victims who needed orthopedic
treatment. Seventy-four patients (42.8%) were
diagnosed with fracture and underwent internal or
external fixation. This finding indicates that besides
being highly common after earthquakes, fracture is
also a quite important earthquake-related injury,
as it constitutes the majority of medical needs, also
consistent with previous reports.!”2021

In this study, fracture fixation constituted a large
proportion of orthopedic surgeries performed to
treat earthquake survivors, followed by fasciotomies
for crush injuries (27.2%) and amputation (22.5%).
According to the literature, crush syndrome is
frequently seen in earthquake survivors with
injuries and it is a common cause of delayed
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death in earthquake victims with considerable
tissue damage.’? In the present study, considering
the fact that amputation was performed due to
extremity necrosis resulting from crush injuries,
it is evident that an acute decision has been made
to save patients’ lives. In addition, that orthopedic
surgeries differed among the first five days after the
earthquakes. While surgical treatments for fracture
fixation constituted the majority of surgeries
performed on the first day, fasciotomies were more
common on the second day, and amputations from
the third day onwards. In the literature, 78% of the
orthopedic patients were reported to be those with
fractures in a study investigating the orthopedic
patient profile in the first three days after an
earthquake.” In another study, debridement and
fasciotomy procedures constituted 58% of all
orthopedic treatments provided within the first
10 days after an earthquake.? In this respect, it
should be kept in mind that orthopedic surgeons
can encounter patients in need of similar procedures
after potential mega-disasters.

Nonetheless, this study has some limitations.
First, medical history of the patients could not be
properly obtained from unconscious patients and
those whose relatives were still under the rubble,
since patients underwent emergency orthopedic
surgery after the earthquakes. Second, some patients
had missing laboratory data in their medical records,
which made it impossible to make an adequate
clinical assessment. Finally, proper record keeping
was unable to be achieved in terms of postoperative
follow-up in operated patients. On the other hand,
the data obtained are still highly valuable and enough
to identify the orthopedic patient profile after such
enormous earthquakes.

In conclusion, our study results show the
varying orthopedic patient profile in the first five
days after the earthquake at an actively working
hospital, which was the only one providing
healthcare services in the earthquake zone.
Fracture fixation constituted the majority of the
procedures performed within the first days after
the earthquakes, followed by an increase in the
number of soft tissue debridement and amputation
procedures in the following days. Taken together, it
is of utmost importance to recognize the principles
of emergency fracture fixation and fasciotomy to
successfully perform orthopedic surgeries after
a natural disaster such as a major earthquake,
particularly when the number of earthquake
victims is considerably high.
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