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Abstract— An aortic aneurysm is a dilation of the aorta at the 

abdominal or thoracic level which is a life threatening 

complications with an 80% mortality rate. Advances in 

monitoring devices keep improving but there is an increase in 

the failure rate of endovascular treatment. To overcome those 

problem we design the monitoring system for aneurysm after 

stent placement. The system validate sac pressure, blood 

pressure, diameter changes in the valve and also displacement 

of the stent. The device comprised of pressure sensors, 

accelerometer and the processing system. The device is 

controlled and monitored from outside. The aortic aneurysm 

is predicted by the alarm produced in the system while the 

abnormal conditions occur. 
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I. INTRODUCTION 

In earlier the monitoring of aortic aneurysm was done by the 

approach of using Ultrasound screening. The system which 

uses ultrasound for screening measures the diameter of the 

aneurysm. However, the growth of AAA is non-linear and 

rupture can occur at small diameters the system needs to 

overcome the drawback with improvements in the better 

imaging biomarkers [1]. The MRI and PET can identify and 

track hotspots of macrophage activity, hence this system had 

a better potential than ultrasound. Other approach for 

monitoring of aortic aneurysm was made with CT 

acquisitions, the aneurysm segmentation involves gray level 

model and adapted active contour model. Based upon the 

segmentation results aneurysm size can be measured and also 

endoleaks is detected. This systemic approach gives a 

highlighted details in the segmentation of imaging inner and 

outer boundary walls [2]. The system has been made for 

screening and not for continuous monitoring. A newly 

approached concept after placing the stent, involves hardware 

implementation using a wireless passive sensor for 

monitoring the pressure of aortic aneurysm sac. The system 

uses magnetic films, capacitive and inductive circuit and also 

measures the resonant frequency [3]. However the proposed 

device is thinner and miniaturized, also quiet costlier. To 

overcome the drawbacks, we designed a precise system for 

monitoring AA after stent placement for continuous 

monitoring. It includes the parameters such as sac and blood 

pressure of aorta, displacement of stent and diameter changes 

within aortic valve. The signals from the sensors has to be 

processed and transmitted to the receiver part which includes 

the display unit. 

II. MATERIALS REQUIRED 

A. Power supply  

The device only need 5V of power supply and it is produced 

from the main supply of 230V. Then the voltage is minimized 

by using step down transformer and rectified by bridge 

rectifier. Then the regulated 5V produced by the voltage 

regulator. 

B. Pressure sensor 

A pressure sensor measures pressure, typically of gases or 

liquids. Pressure is an expression of the force required to stop 

a fluid from expanding, and is usually stated in terms of force 

per unit area. A pressure sensor usually acts as a transducer; 

it generates a signal as a function of the pressure imposed. 

This sensor is mainly used for measuring the parameter such 

as sac pressure and aortic pressure, sac pressure is for inner 

variation measurements and aortic pressure is for aortic valve  

measurements. Another sensor is used for measuring the 

diameter variations in the aortic valve. 

C. Accelerometer 

Here we use three Axis Acceleration Sensor Board based on 

ADXL3XX from analog devices. It is a first generation three 

axis acceleration sensor. User could get acceleration value of 

X, Y, and Z axis. And it is widely used in shock, slope, and 

moving detection. Output sensitivity could be select by 

simply set voltage level on few pins. The output of 

MMA7260Q is analog mode, so you need a A/D converter to 

read the acceleration value. It is mainly used to find out the 

displacement of the stent in AA. Some of the features of 

accelerometer are as follows, 

– 3-axis sensing Small, low profile package 4 mm × 4 mm 

× 1.45 mm 

– Supply operation: 5 V 

– Excellent temperature stability 

D. Arduino Board 

Arduino is an open-source electronics prototyping platform 

based on flexible, easy-to-use hardware and software. 

Arduino can sense the environment by receiving input from a 

variety of sensors and can affect its surroundings by 

controlling lights, motors, and other actuators. The micro 

controller on the board is programmed using the Arduino 

programming language (based on Wiring) and the Arduino 

development environment (based on Processing). The 

hardware consists of a simple open hardware design for the 

Arduino board with an Atmel AVR processor and on-

board input/output support. The software consists of a 

standard programming language compiler and the boot 

loader that runs on the board. It uses ATMEGA 

microcontroller IC328 and it consists of 28 pins which 

includes 20 pins is used for connections and the 8 pins is for 

crystal, Vcc, power, reference, grounding. 6 analog pins are 

present in this microcontroller its uses arduino along with 

embedded C language. 

E. Zigbee Transceiver 

The explosion in Wireless Technology has seen the 

emergence of many standards, especially in the industrial, 

scientific and medical (ISM) radio band. Zigbee  have been 

developed for communication of large amount of data with 

complex structure like the media files, software etc.  Zigbee 
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on the other hand has been developed looking into the needs 

of communication of data with simple structure like the data 

from the sensors. It act as both transmitter and receiver part 

for displaying output values. Its low power consumption 

limits transmission distances to 10 -100 meters line-of-sight, 

depending on power output and environmental 

characteristics. 

F. GSM 

GSM( Global System for Mobile communication) is a 

standard developed by the European Telecommunications 

Standards Institute to describe the protocols for second 

generation digital cellular networks used by the mobile 

phones. Here we use GSM for sending alert message to the 

mobile phones. 

G. Docklight Software 

Docklight is a testing, analysis and simulation tool for serial 

communication protocols. It allows to monitor 

communications between two serial devices. Docklight is 

easy to use and works on almost any standard PC running 

Windows versions. 

III. BLOCK DIAGRAM AND DESCRIPTION 

A. Transmitter 

When the aortic pressure and blood pressure variations occur 

the pressure sensor1 detects the changes and the pressure 

sensor2 indirectly measures the diameter changes of an aorta 

by measuring the sac pressure. Accelerometer detects the 

axes changes of the stent. All the signals are picked up by the 

microcontroller where the signal conversion and processing 

takes place. The processed parameters are transmitted by 

using zigbee transmitter and also GSM system used for alert 

through the personal device. 

 
Fig. 1: Block Diagram of Transmitter Part 

B. Receiver 

The signals from transmitter was received by the zigbee 

receiver then the code conversion takes place within the USB 

to UART convertor. The output was dispayed by using 

docklight software in the system. And also alert message was 

received to the personal devices such as mobile using GSM. 

 
Fig. 2: Block Diagram of Receiver Par 

IV. RESULT 

 

PARAMETERS 

 

NORMAL 

 

ABNORMAL 

SAC AND BLOOD 

PRESSURE 

LOW 

(BELOW 

50mmhg) 

HIGH 

(ABOVE 

50mmhg) 

ANEURYSM 

(DIAMETER OF AN 

AORTA) 

NOT 

DETECTED 

(2 TO 3 Cm) 

DETECTED 

(ABOVE 3cm) 

DISPLACEMENT 

OF STENT 
NORMAL 

STENT 

DISPLACED 

Table 1: Monitoring System Output 

 
Fig. 3: GSM Output in the Mobile Phone 

 
Fig. 4: Zigbee Output in the PC using Docklight Software 
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V. CONCLUSION 

We have measured aortic pressure, blood pressure , sac 

pressure and stent displacement which was help to detect the 

aortic aneurysm along with the development of continuous 

monitoring system using zigbee and GSM technologies 

integrated with the personal device. In this system aortic 

aneurysm was predicted earlier hence the morbidity ratio get 

reduced. The design was quiet simpler and also cost effective. 

Future modifications can be made by designing the 

monitoring system implantable with real time interfacing. 
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