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Abstract 

Background: Intensive care is the treatment of patients who are suffering from illnesses that pose a significant risk to their 

lives. These patients are looked after by the most highly trained medical professionals using the most cutting-edge medical 

technology and services. Intensive care encompasses all aspects of protocol that are associated with the patient's natural 

life. Foot drop, deep vein thrombosis, atrophy, and diminished muscular strength are among possible problems that might 

arise from being hospitalized in a distinctive ward. The goal of this research is to find ways to treat foot drop, deep vein 

thrombosis, muscle atrophy, and a decrease in overall muscular endurance.   Methods: The heading and presentation of the 

assignment were developed with input from the director after a review of scholarly journals and books yielded the starting 

point. After that, a prototype of the gadget was created in corporation with the graphic and mechanical engineers at Fianccy. 

The engineers themselves came up with the proper equipment. Results: The findings of the current research as well as the 

findings of other studies would be one of the most efficient methods to avoid ankle foot drop, the distortion of the toes, 

muscular atrophy, enhance blood circulation from the bottom towards the top, monitor heart rhythm, and preserve the 

endurance of the foot muscles. This research was conducted in the conjunction with other studies. Furthermore, utilizing 

orothesis might lessen it greatly. Moreover, it is advised to make adjustments to the preventative measures, such as the 

production of equipment (e.g., portable orthosis).Conclusion:This system is a cost-effective strategy, and by using this device, 

it is possible to prevent the occurrence of the mentioned problems so that patients do not suffer from secondary problems. 

 

1. Introduction 

The World Health Organization (WHO) considers 

wellness to be the scientific knowledge of disease 

control, the availability of healthcare systems for 

early recognition, therapy, and promotion in order to 

solve challenges. The provision of a risk-free 

environment for patients is among the highest 

priorities of healthcare outcomes (1). As a result, the 

precision and efficiency of therapy, as well as 

patient happiness, are all enhanced when the 

standard of service is raised (2). Hospitalization is 

the medical treatment of patients who are suffering 

from conditions that pose a significant risk to their 
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lives. This kind of care is administered by highly 

trained medical professionals using cutting-edge 

technology and infrastructure, and it encompasses 

all aspects of protocol that are directly connected to 

the human body (3-4). The treatment method puts a 

lot of work into providing the finest services 

possible to its patients while still keeping costs 

reasonable. Intensive care units (ICUs) have a 

special position in the medical system because of the 

enormous human and monetary expenditures they 

may impose (5-6). Patients who have issues like 

diabetic ketoacidosis, hypertensive illness, non- 

incidental self-poisoning, heart failure, ischemic 

heart illness, cerebrovascular illness, and 

respirational disorders might be highlighted (7-8-9). 

Countless investigations have been conducted to 

determine the reasons contributing to the rising 

death rates of patients hospitalized in intensive care 

units. Death rates in intensive care units are 

impacted by a variety of conditions, including 

bacterial distress, advanced time of life, smoking, 

and nosocomial poisons (10-11). The death rate of 

new cases admitted to intensive care units in UK 

hospitals was around 20.6%, according to a 

thorough survey of those facilities (12),  whereas the 

risk of dying of the same patients in Singapore 

medical centers was 9.4%(13). An estimated 20–

30% of stroke survivors experience foot drop; thus 

approximately 240,000– 360,000 people might be 

living with it in the UK alone (27). Foot drop, deep 

vein thrombosis, and muscular atrophy are just some 

of the difficulties that might arise from being 

hospitalized in the Intensive Care Unit. It is 

estimated that VTE-related conditions like deep vein 

thrombosis (DVT) and 

pneumothromboendarterectomy (PTE) cause 

250000 hospitalizations annually in the US. But then 

again, between one hundred and fifty thousand 

individuals are admitted to hospitals annually owing 

to a non-life-threatening condition that can be 

treated, but these patients end up dying from 

thromboembolism, albeit their deaths may be 

avoided with preventative measures (18).Patients 

are more likely to get this condition if they are 

sedentary or have a history of paralysis, malignancy, 

a myocardial infarction, respirational failure, 

surgical procedure, distress, fatness, or a blood 

clotting issue passed down through the family (19). 

"Foot drop" is an additional issue that might arise 

when a patient is hospitalized. People with foot drop 

or prolapse cannot complete the dorsiflexion joint 

function effectively because their frontal tibialis 

muscle or further muscles arising from the peroneal 

nerve are underdeveloped or paralyzed. Foot drop 

may affect either one or both feet simultaneously. 

When this problem occurs, it can occasionally be 

accompanied by symptoms like discomfort, 

lethargy, and tingling (20). Medical assessment is all 

that is required to make an easy identification of this 

problem; however, using such scanning tools and 

electromyography may also be helpful in gaining a 

more in-depth understanding of this issue (21). 

There are a variety of therapies currently available 

for the management of foot drop, and taking into 

account the underlying reason for this problem is 

necessary in order to choose the most effective 

therapeutic strategy.  Some of the most shared 

dealings for foot drop are physiotherapy, 

electrotherapy, and teaching. These are also some of 

the treatments that can be used to prevent and fix 

foot drop with ankle foot orthoses (22). Additional 

risks of a stay in the healthcare setting comprise 

muscular atrophy (15), bed sores, and other such 

things. Another strategy to avoid and lessen 

difficulties in healthcare settings is to develop and 

employ a mobile orthosis that may minimize foot 

prolapse and deep vein thrombosis while also 

maintaining muscular contraction, given the desired 

study. What follows is an examination of its 

underlying framework. This concept has been 

licensed with the Iranian Patent Organization with 

the number 103769. 

2. Methods 

A novel research concept served as the impetus for 

the creation of this project. Because of this research, 

the project's subject and proposal were drafted with 

the help of the advisor's input. The device's layout 

was afterwards created in partnership with graphic 

and mechanical experts Fianccy. The primary 

instrument was created by the investigator. With the 

help of a mechanical engineer and Solid works 

software, the design of this instrument with 

specialized software with academic-theoretical 

proposal scientists(Mahmoudi et al) about making a 

tool to stop foot drop, distortion of toes, muscles 

atrophy, development of blood coming back from 

distal to proximal body parts and preserve the 

function of vain valves, the evaluation of heart 

rhythm and retain the power of foot solid muscles 
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and inhibition from muscels atrophy. This concept 

was conceptualized via software, and the resulting 

design data was then brought to the laboratory by a 

researcher and a mechanical engineer for use in 

hardware development and maquette creation. 

Orthotic structures were debated in terms of their 

morphology from every viewpoint, as well as their 

standardization in figure measuring, and were then 

recreated using software experts when these 

parameters had changed once again. This portable 

orthosis, which is capable of averting foot drop, 

maintaining the action of the vain valve, and 

evaluating the patient's symptoms, is fabricated by a 

variety of various components, including the 

following: mechanical lock (3×2 cm), body (40 cm 

length), pulse sensor (0.5× 0.5 cm), pulse oximeter 

sensor (0.5× 1 cm), inflatable inner layer R (12 cm), 

outer layer R (15 cm), electrical message transmitter 

leads (R: 1cm), insole (25 cm), removable hinge (R: 

2cm), connector between internal layer and air pump 

(R:2 cm). Once the foot has been correctly located 

(positioned) inside the orthosis, the top and bottom 

portions are mechanically linked together (see Fig. 

1-2). A cable separates the viewscreen from the 

orthosis and connects it to the first detachable hinge 

(see Fig. 7-11) to allow foot movement within its 

range of motion (ROM). An on-screen application 

will do all canonical foot movements (dorsal 

flexing, sole flexing, invertion, and overtion) by 

selecting every single action. A signal will be 

conveyed to the detachable hinge (see Fig. 3-11) 

through a wire, and using shifting the orthosis, the 

foot will travel in the intended way and given the 

instruction that was provided to the software. The 

foot holds the appropriate stance for the allotted 

amount of time, which in this case is five seconds, 

before returning to its original position. The four 

foot motions (foot's dorsal flexing, foot's sole 

flexing, invertion, and overtion) are performed by a 

code that is stored on the panel database using a 

detachable hing. This code also determines the 

length of time spent performing every single foot 

motion, the number of periods it is performed, and 

the duration of foot rest that is required before the 

robot does the subsequent foot motion. Initially, a 

removable tiny air compressor (see Fig. 6-1) that is 

currently on the market is linked to the connection 

between air compressor (see Fig. 2-4) and 

expandable internal layer (see Fig. 3-8) using an air 

tube. Whilst also transferring air from compressor to 

expandable internal layer, the operation of inflation, 

and thereafter emptying, actually occurs. This is 

done so as to avoid deep vein thrombosis (DVT) and 

preserving the performance of the one-way valve. 

Obviously, the frequency and force of the airflow 

are both determined by the screen (see Fig. 2-6), 

which itself is located on the compressor's core (see 

Fig. 6-1) and is applied with the foot; this results in 

the normal atmospheric pressure of 17 mm Hg being 

applied to the one-way valve. It does so by ensuring 

continuity, so aiding cardiovascular system, and 

preventing a decline in the performance of one-way 

valves.   

Additionally, wiring connections (see Fig. 1-3) are 

linked to the required place (see Fig. 5-5) by means 

of a wire. It creates electrical currents in muscles and 

avoids muscular failure and atrophy following 

linking to tennes machine (impulse producer engine) 

via creating shocks. Voltage intensity, length of 

muscle stimulation, and number of stimulations are 

regulated and conducted through a monitor (see Fig. 

5-2), thus activities are planned. The number of 

dorsal pedis pulses are detected and displayed on the 

monitor in accordance with the placement of the 

detector in the top section of the orthosis (see Fig. 4-

10). As demonstrated in Fig. 4-9, a pulse oximeter 

detector may also be used to display an individual's 

level of oxygen level on a monitor. Muscle 

contraction, atrophy, and foot drop are all decreased 

thanks to adjustable orthosis as well as structural and 

muscular electrotherapy. This has the effect of 

preserving valve performance, and the quantity of 

oxygen level is examined using a dorsal pedis pulse 

detector as well as a pulse oximeter sensor. 

Furthermore, it has the potential to reduce the 

incidence and mortality rates associated with a wide 

range of illnesses.
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Figure 1 

In keeping with Figure 1: 

1-Orthotic body 

2-Power-driven padlock 

3- Electrical leads 

 

Figure 2 

In keeping with Figure 2: 

4- Connector 



JCLMM 1/11 (2023) |508–516 

 
 

 

5- Orthotics insole 

6-Upper part of orthosis 

 

Figure 3 

In keeping with Figure 3: 

 7- external layer of orthosis 

8- internal layer of orthosis 

11- Portable hinges 

 

Figure 4 

In keeping with Figure 4:  

9- pulse Oximeter detector 

10- Pulse detector 
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Figure 5 

In keeping with Figure 5: 

1- Tens devices 

2- LCD 

3- Power on 

4- Power off 

5- Wire connection position 

 

Figure 6 

In keeping with Figure 6: 

1- Air compressor 

2- LCD 

3- Power on 

4- Power off 

5- Joint with interface 

3. Discussion 

This investigation has been carried out in the health 

care science and clinical procedure. Given the size 

of the foot drop and Deep vein thrombosis while 

delivering hospital attention, using preventative 

tools is necessary to avoid this issue. In order to 

avoid ankle foot drop, distortion of toes, muscular 
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atrophy and enhance cardiac output from the lowest 

to the highest, this device develops a new structure 

to keep track of heart rhythm and preserve the power 

of the muscular endurance.   Shifting the foot in four 

directions (the rear flexing of the foot and the sole 

flexing of the foot, inverting, and monitoring) is one 

of the benefits of such a design. Other benefits 

consist of the aptitude to organize the number and 

duration of actions, monitor heart rhythm in, 

minimize the decrease of contractility muscle, 

prevent blood stagnation in the  lower limbs, and 

avoid atrophy and muscle loss. According to the 

research of Mahmoudi et al (2021) (26), Preventive 

devices have been presented as one of the ways to 

prevent the disease.Besides, on the basis of several 

research projects conducted by Esfandiari et al. 

(2017) (23), Alnajar et al. (2020) (24), Prenton et al. 

(2018) (25), and this research, it is proposed that the 

use of preventative tools be used in order to avoid 

ankle foot drop, toe distortion, muscular atrophy, 

boosting cardiac output from the lowest to the 

highest and preserving pigeonhole valve function, as 

well as evaluating heart rhythm and keeping leg 

muscular endurance. 

4. Results 

Preventing ankle foot drop, toe distortion, muscular 

atrophy, improving cardiac output from the lowest 

to the highest extremities, monitoring heart rhythm, 

and maintaining foot muscular endurance may be 

one of the most efficient strategies to use the 

findings of this and other studies. It may be 

considerably reduced by employing orothesis as 

well. Furthermore, altering preventative strategies 

such as creating equipment such as removable 

orthoses is advocated. We are willing to collaborate 

with all organizations and people in the domains of 

the economy, teaching, science, healthcare, and 

entrepreneurship for this initiative. If you prefer, you 

can reach us at masoudmahmoudi515@ymail.com. 

5. Conclusion 

Patients suffer from foot drop which is one of the 

side effects of long hospitalization, if they 

hospitalize for long time and failure to provide 

proper care by medical team. Many people suffer 

from foot drop that causes secondary problems in 

patients (27). Ways to treat and prevent foot drop in 

hospitals are using retaining boards, physiotherapy, 

medications, orthosis and brace. However, the best 

way to prevent this problem is prevention. Using 

orthosis and AFO to prevent this problem has been 

effective based on researchers and their results (28-

29). In this article we presented primary sample to 

prevent foot drop, blood stasis in lower organs and 

keep muscle`s contraction, which is through a 

device, which is like an orthosis and Tens device, 

inflatable engine that prevent this side effect. This 

system can easily be put on the market and be used 

as a prevention from mentioned side effects instead 

of common methods. 
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