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Development of a Guideline for Performance Evaluation of
External Hand-Held Ultrasonic Probe
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ABSTRACT

The electrical medical device market have been expanded since the public interest in healthy living that has
deepened together with the global health trend of the aging population. The external hand-held ultrasonic probe
is a frequently approved medical device and it is commonly used in the clinical field. However, there is no
obvious standard or a guideline in Korea on regarding evaluation of performance of such external hand-held
ultrasonic probe for approval and quality management. In this study, local and foreign reference standards were
reviewed to propose performance test standards and methods after conducting characteristic of probe, market, and
permission status. In addition, such proposed test items were validated to develop a draft guideline that is
internationally harmonized for performance evaluation. This study is expected not only improve the quality and
performance of the external hand-held ultrasonic probe but also contribute to securing consistency of permission

and evaluation works for approval
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Table 1. Probe types and purpose of use

Type Diagnostic Area

Used for thyroid gland, breast,
testicle, musculoskeletal system,
stomach, liver surface test (cirrhosis
and chronic hepatitis)

Straight Probe

Used for test on liver, gall bladder,

Convex Probe .
pancreas, kidney, uterus, ovary, etc.

Fan-shaped Used for heart and newborn brain
Probe scan

Endoscopic Used for test on eso.phagus,
Probe gastroduodenum, pancreas, bile duct,

etc.

Used for test on heart and blood
vessel (blood flow)

Used for detailed test to check if
there is any unremoved lesion by
putting it into direct contact with
organs during surgery

Doppler Probe

Surgical Probe
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Fig. 1. Ultrasonic probe domestic market
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Fig. 2. The composition of ultrasonic probe
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Table 2. Classification system of ultrasonic probe

Classification Item Name Definition Class
Number
Hand-held type
Hand-held external  ultrasonic
‘ 1 probe used for
A58020.08 X ema. ultrasonic diagnosis | 2
ultrasonic .
be by moving on the
pro body surface of a
patient
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Table 3. Domestic and international standard of ultrasonic
probe

Country it]andard Standard Name Year

Medical electrical
equipment - Part
2-37: Particular
requirements for
the basic safety
and essential 2007
performance of
ultrasonic medical
diagnostic and
monitoring
equipment
Ultrasonics - Field
characterization -
Test methods for
the determination
of thermal and 2010
mechanical indices
related to medical
diagnostic
ultrasonic fields

IEC
60601-2-37

International 1IEC
Standard 62359

Ultrasonics -
Hand-held probe
Doppler foetal
heartbeat detectors
- Performance 1994
requirements and
methods of
measurement and
reporting

1IEC
61266

1IEC Methods of 1986
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diagnostic equipment
equipment
Ultrasonics. E 4. FAYANEST LR Y 373 FDA 7lel=ziel
Hand-held probe Table 4. FDA guidelines about ultrasonic probe
Doppler foetal
heartbeat detectors. :

United BS EN Country Guideline Number Issuing Year

Kingdom | 61266 iei?rt?;‘s;es and 1995 Organization
methods of Consolidated Review
measurement and of Submissions for
reporting Diagnostic Ultrasound
Ultrasonics-Hand-h Equipmer.lt, ODE 1990
eld probe Doppler Accessories and
foetal heartbeat Related Measurement
detectors —- ) Devices #G90-2

s T Performance 2005 United .

1506 ; States | Guidance for Industry
requlirzmenfts and and FDA Staff -
methods o :

Information for
Japan
P measu.rement and Manufacturers Seeking ODOES/EDIIQ A | 2008
reporting Marketing Clearance RD
Method for of Diagnostic

JIS Z measurement of Ultrasound Systems
performance 2002 and Transducers

2350 .
characteristics of
ultrasonic probes
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5. 2 AeAlreslEane] A Alg =
ble 5 Performance evaluation test for ultrasonic probe

No. | Test Item

Test Criteria

Test Method

Upper limit
1 | of acoustic
output level

Global maximum
value of acoustic
output level shall
be limit values in
Table 6.

Test is performed in
accordance with IEC
60601-2-37 under the
condition with the
output of maximum
ISPTA.a, ISPPA.a
and MIL.

Accuracy of
acoustic
working

frequency

Accuracy of
acoustic working
frequency shall
be within +15 %.

Test is performed in
accordance with TEC
60601-2-37 under the
condition of the upper
limit test on acoustic
output level by an

ultrasonic convert.

3 | Resolution

(a) Vertical
resolution shall be
below 2 mm or
shall meet the
value presented by
the manufacturer.

(b) Horizontal
resolution shall

(a) Test the vertical
resolution from Mode
B that adjacent linear
target is shown
separated into vertical
direction.

(b) Test the horizontal
resolution from Mode

No. | Test Item Test Criteria Test Method
Test the flow rate
standard simulator

Accuracy of with the setting of
Accuracy of|blood flow rate flow rate withign the
6 | blood flow [shall be within +
range of flow rate
rate 15 % of
measurement of
reference value. .. .
ultrasonic imaging
diagnostic device.
The temperature [Check the maximum
. rise of the increase of ultrasonic
Excessive
7 transducer transducer surface
temperatures
assembly shall |temperature
not exceed 27 C.|contacting the patient.
Display
indicating thermal
index (TI) and
mechanical index
Check the indicati
Marking of |(MI) should be ec ¢ indication
X . on controller and
8 |controls and|displayed in a h .
instrument |accordance with gauge w en using
. ultrasonic transducer.
the requirements
of IEC
60601-2-37 and
51.2.

B 6. SaEee] 221 Aok

Table 6. Maximum value of acoustic output level

be below 3 mm or|B that adjacent linear I :
shall meet the |target is shown Category (m\s?;;cA;lz) (v;]/)z;':z) MI
value presented by [separated into
the manufacturer. |horizontal direction. For 17 28 0.23
. When ML ophthalmology
Deeper than 'I}’::stfthehdlstance up to TI values | Fetus or others 94 190 1.9
) Penetration presente.d teoth t }fi. }im estb tariet,k . are not
depth  |Penetration depthjwhich can be checke indicated For heart 430 190 | 1.9
shall be checked|by an ultrasonic on display
on the screen. |converter, from Mode B. For peripheral 720 190 1.9
blood vessel )
(a) Test the vertical When MI For
. ’ 50 - 023
distance accuracy TI values | ophthalmology
from Mode A and B by are
Accuracy of |selecting the two points indicated
vertical  length |with lmo@ dj.stance on display | For peripheral
and accuracy of|on a vertical line. or when | blood vessel
i : § 720 - 1.9
5 Accuracy of|horizontal .le{1gth ' there is a | heart, fetus or
length  |shall be within +|(b) Test the horizontal fetus others
5 % or within 1|distance accuracy Doppler
mm of reference|from Mode B by function
value. selecting the two
points with known R
distance on a 25 g5 Algl o7
horizontal line. TR A X 2eulz g vl AT AL i3]
of =EE Aol ) A8 AL AUk
e Wk S 25 AEdEeRe S
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mode: 1 ml/s ~
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Fig. 5. Specimen of ultrasonic imaging system
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Table 7. Instrument used for test measurement

Inst: t 9 Q
nstrumen Specification Test
Name
Upper limit of
Ultrasound operating acoustic output
level,
Water frequency: 1 Accuracy of
Conditioner MHz ~ 20 acoust}i,c
System MHz :
working
frequency
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Fig. 16. Accuracy of blood flow rate test result
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