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Introduction

The history of  aeromedical evacuation is closely associated with 
the beginning of  manned aviation. Its origins are credited to the 
Chief  of  Dutch medical service M. De Mooy (“the Jules Verne 
of  air-ambulance service”) in 1910, who was the first to, concep-
tualize the air transport of  wounded patients [1]. Air transport 
of  wounded patients in hot-air balloons is a military anecdote, as 
there is no historical evidence for it. First documentary evidence 
for deployment and established an aircraft ambulance goes to 
France for the transport of  wounded patients in the First World 
War (The familiar concept of  triage, from the French ‘‘trier’’, to 
sort) [2]. By Second Word War, organized air transport of  wound-
ed patients was established in the military.

From 2003 to August 2006 the US Air Force evacuated a total of  
37,000 patients from Southwest Asia using MEDEVAC. Approxi-
mately up to 500 of  these casualties were treated by CCATT´s [3]. 
In flight critical care has enabled movement of  trauma patients 
over long distances to reach definitive care within hours of  injury.

The Safe transport of  the critically ill patient requires accurate as-
sessment and stabilisation of  the patient before transport. There 
should be appropriate planning of  transport and optimum utilisa-
tion of  communications. Safe transport requires the deployment 
of  appropriately trained staff  with essential equipment, and ef-
fective liaison between referring, transporting and receiving staff  
at a senior level.

On 22 Dec 2007, 5 Air Force Hospital, proposed to establish a 
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Abstract

Patient Transport unit (PTU) and its team CCATT (Critical Care Air transport Team) has been operating as a savior of  
north-east since 2008. It is an indigenously developed, stretcher modified unit. It houses the essential critical monitoring and 
electromedical life support electromedical equipment. The inhospitable terrain of  north-eastern sector coupled with ‘the need 
for speed’ makes aeromedical retrievals (MEDEVAC) an essential and very often the only choice. There has been a significant 
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basic design as well as opened a chapter for light weight mobile PTU i.e. Backpack PTU. There has been issues pertaining to 
its use in terms of  criticality of  patient, hours of  its use on long term flying, on board interventions, communication related 
events, operational and administrative support. To utilize it judicially and gainfully it was proposed to study all the related as-
pects and formulate a severity screening scoring system so that the indenting, administrative and delivering units are on same 
platform.
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critical care air transport team (CCATT) to optimally utilise the 
expertise and knowledge of  medical officers of  the IAF (Care 
Givers in the sky). On 18 Apr 2008, first CCATT air transport was 
a case of  spinal injury and since then there has been a generation 
change in structure and composition of  the PTU. Today we have 
successfully evacuated a total 132 cases.

The analysis of  different aspect of  evacuation since indenting till 
return of  CCATT back home has revealed several issues. These 
need to be addressed to provide a guideline for safe and efficient 
MEDEVAC and optimal utilization of  resources.

Study Design

The study is designed to compile and analyse the data collected 
over since the first Medevac. The post CCATT feedback is the 
basis of  this study, which is elaborate and includes every details 
of  incidence since indenting, emplaning, on board activities and 
deplaning.

Material and Method

The material is the data base compiled over year and the scien-
tific analysis of  every bits of  information including the positive 
and negative feedback endorsed by the CCATT members in their 
post-mission report.

Observation

Mission MEDEVAC

Since the first mission on 07 Apr 2008 till date there have been 
88 CCATT missions including Backpack PTU and a total of  132 

cases of  different severity have been evacuated. The cases were 
mostly from Army (90/132) (Table 1). The remaining were from 
Assam Rifle (21/132) and AF (15/132). Of  the total, dependents 
evacuated (5/132), most were from the Air Force (4/5). These 
evacuations were accomplished by:

a. By PTU: (Figure 1)(Table 1).
b. By Mobile PTU: (Figure 2). A total of  03 poly trauma vic-
tims were evacuated using mobile PTU in 2012. All patients were 
stable. The reason for deployment was the availability of  only 
Dornier Aircraft for the critical requirement of  MEDEVAC. The 
constraints were in terms of  limited space to house monitors, the 
casualties and the need to shift the equipment and Team members 
to the front of  the aircraft both during takeoff  and landing.

Reason for MEDEVAC

The reasons for evacuation of  the cases were medical (80/132) 
and rest surgical cases (52/132) (Table 2). The medical cases were 
mostly Cardiac, Neurological, Sepsis and Hepatic failure, while 
surgical cases were mostly Poly Trauma, Head/intracranial Injury, 
Burn, Gun shot injury, Abdominal, Chest injury and Ac. Pancrea-
titis (Figure-3). Other reasons were Eclampsia with Hypertensive 
encephalopathy, Schizophrenia, Acute Lumbago, Bleeding per 
urethra, ECG abnormality, Haemoptysis (INV), Malignancies 
cases grouped under miscellaneous category. These cases did not 
require critical care monitoring or intervention but their evacu-
ation had been asked for the reasons for CCATT tasking were 
mostly better facility and super specialist care at Tertiary care cen-
tres. 

Destination MEDEVAC

The MEDEVAC destination has been mostly CH(EC) Kolkata 

Figure 1. PTU.

Table 1. Year Wise Medevac.

No. of  Casualties
Sl. No. Year Army Air Force Assam Rifles Dependants Total

1 2008 01 01 01 00 03
2 2009 02 01 00 01 04
3 2010 31 06 10 01 48
4 2011 37 06 02 00 45
5 2012 12 01 06 02 21
6 2013 7 00 00 01 08

Total 90 15 19 5 129
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(121/132) and remaining to Army Hospital (Research and Refer-
ral) (02/132), CH(AF) Bangalore (01/132) and one case to Medi-
cal College, Guwahati (Table 3).

On board Intervention (Figure - 4) 

There has been minimal interventions on board in most of  the 
cases. However on occasions, due to prolonged hours of  flying 
and technical problem with ventilator the patients have been tak-
en on Bain Circuit and ventilated manually. Inotrope support and 

sedation were titrated frequently. Endotracheal suctioning was 
required on board in some patient. The urobag and Chest drain 
checked. In one odd case ABG analysis and biochemical analysis 
were done. For patients on ventilator, ABG analysis was done 
before takeoff. None of  the patient required intubation on board 
but few of  them were on mechanical ventilation (Table 4). Intra-
venous lines do require change both at emplaning and on board. 
None of  the patient so far has required Central line and chest 
tube placement, Invasive Pressure monitoring or Defibrillation on 
board. Though routine monitoring in terms of  Pulse oximetry, 

Figure 2. Mobile PTU.

Table 2. Year Wise Reason For Medevac.

Type of  Casualty

Sl. N
o.

Year

Medical Cases Surgical Cases A
cute Pancreatitis

C
ardiac

Pulm
onary

R
enal

Sepsis/ Infec-
tion

N
eurological/

Stroke

H
epatic

M
iscellaneous

Trauma (Injuries)

Intracranial/ 
H

ead 

G
SW

B
urn

A
bdom

inal
/C

hest

Poly Traum
a 

\ Spinal #

1 2008 - - - - - - - - - 1  - 2 -
2 2009 - - - - - - - - - 1 2 1 -
3 2010 3 3 3 2 3 4 2 7 2 - 2 11 1
4 2011 13 2 1 6 6 2 7 5 2 1 - 3 1
5 2012 2 5 1 5 3 - 1 2 3 1 - 1 1
6 2013 1 - - 3 2 - - - - - - - 2

Total 19 10 5 16 14 6 10 14 7 4 4 18 5

# In addition 03 Poly trauma cases were evacuated by Mobile PTU.

Figure 3. Patient on PTU.
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ECG monitoring, Non-invasive BP monitoring was essentially 
carried out for every patient on PTU.

Flying Time

The CCATT move is a dedicated flight to destination. The pre-
cautions taken in situation of  delayed takeoff  were to keep the 
PTU plugged to SMC power supply at emplaning destination and 
load the PTU only when aircraft is ready to takeoff. The longest 
duration of  flying has been to command hospital (AF), Banga-
lore, approximately 12hrs. with two refueling halts. The patient 
was on face mask and she was maintaining saturation. The second 
longest flying had been to Army Hospital (R&R), Delhi, 03hrs, 
this was nonstop and priority landing was accorded at air forces-
tation, Palam. The shortest time to destination has been to 5 AF 
Hospital, Jorhat and Medical College, Guwahati. (Approximately 
½ hr. to 1hr.)

Discussion

The EMS guideline 2006 clearly dictates that Patients requiring 
critical interventions should be provided those interventions in 
the most expeditious manner possible, who are stable should 
be transported in a manner that best addresses the needs of  the 
patient and the system. Patients with critical injuries or illnesses 

resulting in unstable vital signs require transport by the fastest 
available modality, and with a transport team that has the appro-
priate level of  care capabilities, to a center capable of  providing 
definitive care. Patients with critical injuries or illnesses should 
be transported by a team that can provide intra-transport critical 
care services. Those patients who require high-level care during 
transport, but do not have time-critical illness or injury, may be 
candidates for ground critical care transport.

The checklist for grading surgical severity are the parameters list-
ed in different types of  Trauma Scores. While the medical severity 
is evaluated by clinical and biochemical parameters. Royal Flying 
Doctor Services of  Australia has provide a severity assessment 
criteria to prioritize the air evacuation (Table 5). A similar catego-
rization has been followed by USAF, these categories have been 
defined in terms of  time limits i.e. routine: within 72 h; priority: 
within 24 h; and urgent: immediately [5, 6].

The Severity of  the surgical and medical conditions itself  dictate 
the criteria for MEDEVAC. The NATO lists out the following 
category of  surgical and medical patients for MEDEVAC [7].

a. Surgical Conditions. Severe fractures, Spine injuries (paraple-
gia), Thorax trauma (instability, respiratory insufficiency), Open 
chest/abdominal injuries, Head Injury/ intracranial injury and 

Table 3.Destination Medevac.

Sl. No. PTU Destination Total Cases
1 CH (AF), Bangalore 01
2 Army Hospital (R&R) 02
3 5 AF Hospital 06
4 CH (EC), Kolkata 122

5 Medical College, Guwahati 01

Figure 4. CCATT in Action.

Table 4. On Board Intervention.

SL. No. Year Intubation / Ventilation Haemodynamic Support
1 2008 1 -
2 2009 1 -
3 2010 10 6
4 2011 5 1
5 2012 10 2
6 2013 2 1
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Severe Blood loss.
b. Medical Conditions AMI, Pulmonary embolism, Acute cardiac 
insufficiency, Respiratory insufficiency, comas (metabolism) and 
Intoxications.

We have proposed the Severity assessment Scale as per Table-6 
for ascertaining the requirement of  CCATT for air evacuation. 
This information will also help in optimizing the composition of  
the CCATT.

The analysis of  experience of  deployment of  the PTU has gen-
erated a number of  issues which needs to be addressed. These 
issues are :

Administrative

i. PTU demand has not been suitably justified and non-critical pa-
tients have been tasked for CASEVAC by CCATT. To obviate this 
a checklist has been proposed for severity scoring of  the casualty 
to ascertain criticality of  the patient and differentiate between 
routine / critical (Table - 6).

ii. Delays have been encountered in return of  PTU from destina-
tion due to routing of  aircraft to destination other than home 
base. Since PTU is the only medical facility in Armed Forces of  
its kind therefore priority should be given to its return movement.

iii. PTU has proved very useful in timely evacuation of  critical 

Table 5. Priority Of  Medevac.

Priority I Life threatening 
Emergency

Potentially life threatening and no adequate facility for local management. 
Respiratory Failure, Airway Obstruction, AMI, Severe Head Injury and 

Poly trauma

Priority II Urgent Medical 
Transfer

Urgent Medical Conditions where some stabilization and treatment may be 
possible locally. Eclampsia, Compound fracture, cardiac arrhythmias

Priority 
III

Non-Urgent / 
Routine transfer Elective inter-hospital transfer

Table 6. Checklist For Evaluating Severity Of  Casualty For Deploying PTU.

SL. No. Clinical Condition Score
1 Nature of  Morbidity/morbidities ( Diagnosis)

(a) Priority III
(b) Priority II
(c) Priority I

1
2
3

2 Haemodynamic stability
(a) Stable 

(b) Stable with fluid resuscitation / inotrope support
(c) Unstable 

1
2
3

3 Airway Integrity
(a) Airway uncompromised

(b) Airway compromised requires
i. Secured with Oropharyngeal / Nasopharyngeal Airways

 ii. Supraglottic devices / Intubation / Tracheostomy

1

2
3

4 Requirement of  Oxygenation
(a) No Oxygen supplementation

(b) Oxygen Supplement at low FiO2
(c) Oxygen Supplement high FiO2

1
2
3

5 Chest Injuries
(a) No Active interference 

(b) Chest tube in place 
(c) Flail Chest / Perforating Chest Injuries

1
2
3

6 Risk of  Ongoing haemorrhage
(a) Bleeding controlled with pressure bandage

(b) Retracted bleeders
(c) Concealed Haemorrhage ( Abdominal)

1
2
3

7 Cranial Injuries
(a) Conscious

(b) Unconscious / GCS < 7
1
2

* Greater the score more the requirement for CCATT.
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casualties. Additional PTUs needs to be setup near Zonal hospi-
tals in the Eastern sector to reduce response time. 

iv. The resources on board have limited hours of  battery life, 
therefore every priority should be given to avoid long refueling 
halts.

v. Provision for prepacked meal and preparation of  movement 
order and manifest for the patient and CCATT members.

vi. AFMLUs should liaise with DGCA and CISF authority to 
avoid delay in transfer of  casualties at civil airfields.

vii. Indenting unit needs to forward complete details and contact 
numbers of  local liaison, who would be coordinating local admin-
istrative aspect at site of  emplaning.

Action by Indenting Unit

i. Assessment of  casualty as per the checklist at Table-6 to assess 
criticality and need for CCATT or simple evacuation.

ii. Complete details of  casualty to be forwarded to facilitate com-
position of  CCATT and selection of  on board medications to be 
carried and completion of  preflight documentation and manifest.

iii. Timely transportation of  casualty to emplaning unit and liaison 
with local SMO for medical support in case of  delays.

iv. Lists of  any additional routine transfer who wish to avail this 
mission to be intimated in advance for manifest and movement 
order purpose.

Communication Requirement

i. Provision for dedicated communication between CCATT and 
emplaning/receiving hospital. There is no compatibility between 

communication. At present we are relying on unsecure mobile 
communication with uncertain coverage.

Conclusion

The PTU is a step forward in the safe and speedy evacuation of  
casualties from remote geographical areas. The capability of  on-
board monitoring and cardiorespiratory support and intervention 
has permitted movement of  casualties which could not be trans-
ported in earlier years. 

The experience gained over the years can be utilized to overcome 
the limitations and short comings encountered and enhance pro-
fessional and administrative capabilities of  the unit. The objective 
would be to allow further interventions while airborne and ensure 
that all casualties can be safely transported to the appropriate Ter-
tiary care facilities.
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