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Innovative application of drone in monitoring the ICU patients 
avoiding personal visits

IntroductIon
Hand transplant is a rare and complex surgery, and 
only eight transplants have been performed in India till 
date. Monitoring of  a hand transplant patient involves 
monitoring for saturation in the transplanted limb, 
which can be visualized from the monitor, and the vitals 
of  patient. This requires either constant presence of  a 
doctor or repeated visits to the isolation intensive care 
unit (ICU). Repeated visits can increase the risk of  cross 
infection as well as the waste of  consumables such as 
cap, mask, and gown, which are being used every time 
a doctor/health-care professional enters the room. 
Using a drone circumvents these issues and helps us 
in monitoring the patient remotely, without any direct 
patient contact.

MaterIals and Methods
A 36-year-old man, a bilateral upper limb amputee, 
underwent bilateral cadaveric upper limb transplantation 
in our hospital. The patient was on immunosuppressants 
preoperatively and postoperatively. Hence, he was kept in 
an isolated transplant ICU, where only limited personnel 
were allowed to enter to monitor the patient.

Instead of the conventional method of monitoring the 
patient, we used a drone to monitor the patient.

Materials used: Drone: IZI JX 1601HW RTF Mini WiFi 
FPV with 720P Camera Altitude Mode Foldable Arm 
RC Drone Quadcopter: 2.0 MP White with a weight of 
191 g was used. It operated with the National Knowledge 
Network (NKN) in Jawaharlal Institute of Postgraduate 
Medical Education Research, Puducherry, India.

The drone’s camera was 2 megapixel High Definition, 
which could be adjusted manually.

It also had a console, which could be used to control 
the drone, as well as a rechargeable battery. The phone/
monitor could be attached to the console. The flight range 
of the drone was 30 m [Figure 1].

The doctor who wanted to monitor the patient used the 
console to direct the drone into the patient’s room to view 
the patient’s vitals in the monitor, and only if  required, the 
doctor went inside to intervene [Figure 2-4].

This helped in significantly reducing the rate of infection 
in the patient.

Feedback was taken from the person using the drone, and 
it was found to be satisfied [Figure 5].

dIscussIon
The term “unmanned aerial vehicle” was first coined in 
the 1980s to describe autonomous, or remotely controlled, 
multiuse aerial vehicles that are driven by aerodynamic 
forces and are capable of carrying a payload.[1]

According to the Directorate General of Civil Aviation, 
drones have been classified into the following five 
categories:[2]

1. Nano: Less than or equal to 250 g.
2. Micro: From 250 g to 2 kg.
3. Small: From 2–25 kg.
4. Medium: From 25–150 kg.
5. Large: Greater than 150 kg.

One of  the most promising uses of  drones is in the 
emerging field of  telemedicine—the remote diagnosis and 
treatment of  patients by means of  telecommunications 
technology.[3] Hence, we extended the application of 
drone in surveillance in monitoring the patients who have 
been isolated, where cross infections can happen due to 
repeated visits, such as bilateral upper limb cadaveric 
transplant.

The main disadvantage of drone is that it requires a 
skilled operator to guide the drone using the console or 
else it could lead to injury to the patient or damage to the 
equipment.

Figure 1: Nanodrone with the operating console
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conclusIon
Drones have a promising feature in the field of medicine. 
Initially invented for military, this can be used as a 
surveillance tool to increase the accessibility of care to 
patients who have been isolated. But the main obstacles 
of these are security and privacy of patient information, 
Federal Aviation Administration regulations, computing 
errors, cost, and requirement of skilled personnel. Hence, 
further research into this topic is essential to tackle these  
obstacles.
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Figure 5: Feedback form

Figure 4: Drone monitoring the patient

Figure 3: Doctor monitoring the patient via picture through the drone

Figure 2: Doctor monitoring the patient via picture through the drone
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