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Abstract
Purpose The survival rate of a Flight crash is quite low and this makes the Calicut incident unique. Management of flight 
crash victims is itself a herculean task and during COVID-19 pandemic it poses another challenge to the treating team since 
all the patients are under quarantine and the treatment protocols are not well defined.
Methods On 7/8/2020 at around 7.41 pm, Air India Express aircraft from Dubai to Calicut, while landing on the runway 
lost its control and skidded off the runway and broke into three parts. We report a detailed analysis of orthopaedic injury 
patterns and difficulties encountered in the management of these patients with full personal protective equipment (PPE) kit 
during COVID-19 pandemic.
Results 47 patients from the crash site were brought to our hospital and 38 of them were admitted under the orthopaedic 
department. 74 doctors and 76 trained nurses along with 58 supporting staff were involved in the management of the mass 
casualty during that night. Most of the patients suffered injuries to lower extremity and spine which included 11 femur, 13 
tibial and 12 spine fractures. Average union time was around 3 months for fractures. Delayed union of fracture femur, avas-
cular necrosis of talus and nonunion of 5th metatarsal base fracture were the reported complications. Surgical site infection 
was observed in two patients.
Conclusion Trauma management team should be prepared to manage difficulties encountered during identification, com-
munication, and treatment of the disaster victims during this COVID-19 era.

Keywords Flight crash · COVID-19 · Disaster management · Personal protective equipment · Orthopaedic injuries

Introduction

07/08/2020, Air India Express 1344 aircraft coming from 
Dubai crashed at the airport in Karipur, Calicut, Kerala, 
India. Aircraft while landing on the table top runway 
at around 7.41 pm, could not land properly due to heavy 
rains and skidded off the runway and broke into three parts 
(Fig. 1).

184 passengers, four cabin crew and two pilots were there 
in the aircraft. This aircraft was part of the Vande Bharath 
Mission, helping Indians to return to India from different 
parts of the world, since most of the international air traffic 
was suspended all over the world due to COVID-19 pan-
demic. It was indeed a Black Friday in the history of Kerala. 

There were landslides near Munnar claiming the lives of 
more than 80 people, then rising COVID-19 cases, torrential 
rains, impending floods and to add to all this tragic aircraft 
accident in Calicut. On receiving the first alert call from 
the Sub Inspector of Police, Medical College Police Station, 
our hospital management started preparing to face this mass 
casualty in the most effective manner.

Disaster Management With Personal 
Protective Equipment (PPE)

Mobile ICU and ambulances with the medical team in full 
PPE kit were sent to the Airport. Alerts were sent to all 
the staff through phone calls and messages to be prepared 
for receiving patients. Patients in the Emergency Depart-
ment (ED) were immediately shifted to the wards and ED 
was ready to receive patients of mass casualty. Radiology, 
Pharmacy, Blood Bank, Operation Theatre and other allied 
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functions were on alert. PPE kits were sourced from the 
store. Around 74 doctors from Heads (HOD) to junior resi-
dents of various departments and 76 nurses and 58 support-
ing staff assembled within 20 min in ED. Since patients were 
from Dubai and were considered as suspected COVID-19 
patients, all teams were donned with full PPE. At around 
9 pm, the patients started reaching ED. Mass casualty code 
was announced. Around 47 patients reached our hospital 
from 9 PM to 1AM. Triaging of patients was done. Patients 
who sustained polytrauma with airway, breathing and circu-
latory compromise were categorized as RED, patients who 
had stable airway, breathing and circulation but with long 
bone fractures, spine fractures, small area of burns were 
categorized as YELLOW, patients with minor wounds and 
minor fractures were categorized as GREEN. 17 patients in 
RED category, 19 in YELLOW category, 7 in GREEN cat-
egory and 3 patients were brought dead including the Pilot 
and the Co-pilot of the aircraft. After Primary survey of Air-
way, Breathing, Circulation and Disability (ABCD) in ED, 
the splinting of fractures with Plaster of Paris (POP) was 
done. Secondary survey was carried out in step down ED 
area to make facilities /bed for new patients to receive. There 
was an incident commander assigned for safety, security, 
liaison, and public information. All patients were admitted 
under the Orthopaedic Department. Our orthopaedic team 
consisting of 12 doctors from HOD to junior residents were 
split into 3 teams, one team for ED, one team for ICU and 
another team for wards. By around 3 AM the secondary sur-
vey of all patients had been completed and the code for mass 

casualty under control was announced. We had the surge 
capacity and surge capability and could manage the disaster 
with ease. In short, the theoretical management strategies 
of disaster management were put into practice without any 
fault (Fig. 2).

The biggest difficulty was managing mass casualty 
in full PPE. Identifying the doctor, nurse and technician 
posed a major challenge for they were in full PPE uniform. 
Another hurdle was patient assessment and smooth com-
munication between patient and the doctor and between 
doctors as they were split into many teams in various 
places and all their mobile phones were inside PPE. First 
time in our life, we felt that PPE is a handicap, but there 
was no other way as we had to follow the guidelines of 
COVID-19 management. Next difficulty was in identifying 
the parents and bystanders of children who were admitted 
to our hospital, since all flight crash victims were admit-
ted under different hospitals in and around the airport. 
Around five children were under the age of 6 years, get-
ting consent for investigations, operative procedures and 
explaining the condition of the children became a daunting 
task for us that night. Our hospital beds were almost full 
that day including more than 20 COVID-19 patients, even 
then our hospital handled the situation professionally. We 
had enough PPE stocks in our hospital. We used nearly 
1000 PPEs within the first 24 h for various needs of the 
management. Waste management in the doffing area was 
also a challenge. The mock drill that followed a replica of 
the scenario (flight crash) held at Calicut Airport a few 

Fig. 1  Air India Express 1344 
after accident
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years back helped us and the staff who had participated 
in that mock drill were still working in our hospital. It 
was a very good baseline for us to start off and hence 
we could manage the scenario well. The whole disaster 
was managed perfectly by adhering to pandemic rules and 
regulations. Our team managed without any breach in the 

COVID protocol and the result of this is seen in the fact 
that none of our personnel tested positive on follow up.

About 12 patients required early surgical intervention and 
were posted in emergency OT. All open fractures like tibial 
fractures, malleoli fractures, open/closed talus fractures, cal-
caneum fractures and unstable spine fractures were treated 

TRAIGE

RED

17 Pa�ents

8 Pa�ents with compromised 
ABC

-Intubated

-Tube thorocostomy

-Volume resuscia�on

-Fractures splinted

shi�ed to ICU

9 Pa�ents with hypovolemic 
shock due to mul�ple long 

bone fractures including spine 
fractures

shi�ed to ICU/HDU

2 pa�ents had paraplegia

Ini�al assessment 
and management 

done

YELLOW

19 Pa�ents

Polytrauma pa�ents 
with stable ABC with 
long bone fractures, 

spine fractures, small 
area of 

burns/lacera�ons

2 pa�ents had paraparesis

Ini�al assessment 
and management 

done

GREEN

7 Pa�ents

Pa�ents with minor 
wounds and minor 

fractures

Ini�al assessment 
and management 

done

Fig. 2  Triage protocol
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as emergency surgeries and they were operated within the 
first two days. Out of the 12 patients 4 were children. All 
elective surgeries were postponed for a week for the safety 
of the patients. For all patients, COVID-19 (TrueNat) test 
was done and only two of the patients admitted were found 
to be positive. But as the patients were in quarantine period 
for 14 days, they had to be considered as potentially positive 
patients, so the protocol for surgeries in Operation Theatre 
(OT) were followed. We had to do surgery in full PPE in 
negative pressure OT. It was the most difficult situation for 
all the doctors and staff of OT who had their worst experi-
ence in their lifetime. Firstly, we had to wear OT apron, 
followed by full PPE (consisting of complete body and head 
covering gown, plastic cover for OT slippers, N 95 masks, 
gloves, goggles/eye shield masks), lead aprons due to C arm 
exposure and finally sterile OT apron and gloves (Fig. 3).

Doing orthopaedic surgery with three layers of apron, 
one layer of lead apron in addition to fogging of goggles/
eye shield masks during surgery with traction and retrac-
tion intermittently and sweating due to negative pressure 
OT was the worst experience we had during these days. We 
were allotted two operation theatres for doing surgeries for 
these flight crash accident victims, simultaneously other 
department’s elective and emergency surgeries were running 
in other operation theatres. We had to run our outpatient 

department simultaneously, so it took 7 days to complete 
the surgeries of these flight crash victims. The patients with 
closed fractures were considered as elective surgical cases 
and they were performed after initial 2 days. The operative 
techniques and methods which were performed for these 
patients were the same as during non-COVID times and 
there was no difference in management like conservative or 
operative/regional or general anaesthesia.

Injury Patterns

Around 38 patients were admitted in the orthopaedic depart-
ment of our hospital (Table 1). Among them 16 patients 
were under the age of 14 years. There were 19 male and 
21 female patients. 9 patients had no bony injuries and 8 
patients had open fractures. Out of 12 patients who sustained 
spine fractures, surgical stabilization was done in 6. Among 
the 12 spine fractures, 4 people had neurological compli-
cations like paraparesis/paraplegia. Among the paediatric 
age group, two patients with bilateral femur fractures, three 
patients with tibia fractures, one patient with humerus frac-
ture, one patient with metacarpal fracture and one patient 
with type 1 open calcaneum fracture were treated conserva-
tively. Among the adult age group, one clavicle fracture, 
one metatarsal fracture and two patients with type 3 open 
calcaneum fractures were treated conservatively. For type 3 
open calcaneum fractures, initial surgical debridement fol-
lowed by flap cover was done. Surgical fixation was per-
formed for all other fractures. Out of seven patients who 
sustained femur fractures, four had bilateral involvement. 
Out of six patients who had both bone leg fractures, three 
were open. There were three intra-articular proximal tibial 
and four intra-articular distal tibial fractures and all four 
distal tibia fractures were open fractures. Out of the five 
patients presented with talar fractures, four were Hawkins 
type 4 talus fracture dislocations. Two patients had bimalleo-
lar ankle fracture dislocations. All three patients who pre-
sented with calcaneus fractures were open. Ten patients had 
upper extremity fractures, four humerus shaft, three distal 
humerus and one proximal humerus fractures. Three patients 
had clavicle fractures and two of them had scapula fracture 
also. Of all the patients only three were presented with rib 
fractures (Table 2).

Results

All the patients were followed up regularly. The average 
union time for the fractures is around 3 months post opera-
tively. Five patients had complications which included 
delayed union of femur fracture, avascular necrosis of talus, 
nonunion of  5th metatarsal base fracture which was initially Fig. 3  Surgical team with full PPE kit and sterile gown
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treated in the conservative method. Two patients had surgi-
cal site infection due to open fractures. Four patients who 
had spine fractures with initial neurological complications 
are recovering neurologically (Table 3).

Discussion

Multiple casualty incidents like earthquakes, landslides, 
train accidents, etc. are possible in any community. Disaster 
management planning and execution is very important and 
the role of the disaster team should be well defined. Medical 
personnel with adequate knowledge of the plan should take 
in-charge during disaster and direct other personnel. Ade-
quate number of medical and paramedical personnel with 
well-organized and defined roles are necessary to manage a 
disaster [1]. Flight crash accidents in airports are a very rare 
incidence and the management of these casualties during 
COVID-19 pandemic is really a tough task. In 2012, mock 
disaster exercise was performed at Calicut airport, the crash 
site. Medical personnel from our hospital with the specified 
role of disaster management performed at the mock exercise. 
Since some of the medical personnel are still working in our 
hospital, we could handle the disaster very well.

The guidelines for evidence-based disaster planning like 
sending emergency response units to the scene, trained 
medical personnel carrying out triage and providing first 
aid services, transportation of victims to different hospitals Ta
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Table 2  Fracture distribution Bone affected Number of 
fractures

Femur 11
Tibia 13
Malleoli 2
Talus 5
Calcaneum 3
Spine 12
Humerus 8
Clavicle 3
Scapula 2

Table 3  Neurological status of spine patients

Age/sex Diagnosis Neurology at 
admission

Neurology 
at follow 
up

34/M L2 Chance fracture ASIA B ASIA E
23/F L3 Burst fracture ASIA B ASIA D
51/M L3 Burst fracture ASIA A ASIA D
50/M L2 chance fracture ASIA A ASIA D
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in and around the disaster scene so that no hospital receives 
disproportionate number, evacuating ED beds to open for 
incoming most serious patients should be followed for 
adequate management of disaster [2]. Most of the seriously 
injured patients reached our hospital in ambulances, but 
some patients who were less injured reached our hospital 
by private vehicles. The transportation of these flight crash 
patients with spine boards is very important since there may 
be chances of undiagnosed spinal injuries in less injured 
patients as reported by Postma et al. [3].

Turkish airline crash in 2009 [4, 5] reported that most of 
their injuries were to head and face followed by the spinal 
and extremity injuries. But our cohort shows a different pat-
tern with a high percentage of extremity injuries followed by 
spinal injuries, but injuries to head and face is nearly negligi-
ble. This orthopaedic injury pattern, flight crash incident and 
the number of survivors of the plane crash is similar to the 
study of Iran airplane crash [6]. This may be attributed to the 
fact that the airplane nearly cleared the runway while landing 
and skidded off the runway at very low speed in the end and 
the impact caused is mostly extremity injuries and spinal 
injuries. Nearly all the passengers were on seat belts which 
might be a cause for less injury to head and face. Lower limb 
fracture is the most common aviation related injury reported 
by Baker et al. [7] and Chalmers et al. [8] which is similar 
to our cohort. The high number of survivors is because of 
relatively low speed of the airplane during landing and it 
was not complicated by fire or explosion of the plane [9].

During this multiple casualty incident, a large casualty 
caseload seriously affects the quality of trauma care given 
to individual patients. Hence the goal of hospital emergency 
plans is to provide severely injured patients with a level 
of care given similar to the patients under normal condi-
tions. Triaging at ED door and adequate hospital capacity 
to receive mass casualty are key to successful management 
of disaster. There are 2 stages in the management of non-
critical casualties in a disaster. First stage is while the casu-
alties are arriving at the hospital, the minimal acceptable 
care should be given, like splinting of long bone fractures, 
placement of chest tubes for penetrating chest injuries and 
adequate analgesia. Second stage is providing definite care 
to all casualties in a graded and priority-oriented fashion. 
This stage happens once the casualties are no longer arriv-
ing and the patient load is well defined. Hence the main 
responsibility of trauma care providers during a disaster is 
to conserve the resources and facilities that will enable the 
hospital to provide optimal care to the patients [10].

The most difficult problem we encountered in this plane 
crash was the case of a pregnant lady with bilateral femur 
fracture. The problem in this case was to suggest radiologi-
cal investigations to know the type of fracture and to rule 
out other injuries. Due to the severe trauma and stress in 
this patient, the signs of life of foetus started deteriorating. 

We finally had to take a call to save the life of mother which 
was of utmost importance and did medical termination of 
pregnancy. Intra medullary nailing of bilateral femur was 
done subsequently.

Flight crash accidents with mass casualty management in 
this COVID-19 pandemic period is an eye opener for every 
medical personnel, especially orthopaedic surgeons in the 
world. Everyone should be aware of the difficulties in iden-
tification, communication, and management of these flight 
crash victims with a full PPE kit since they are under quaran-
tine. Organizing mock disaster drills regularly and execution 
of such a plan will ensure the best possible use of the health-
care system in the event of a disaster. A further research of 
this air crash incident collecting all patients’ reports from 
different hospitals where patients had been admitted will 
give a deep insight to the injury patterns of the victims.
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