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Reference ranges for ultrasonographic renal
dimensions as functions of age and body
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Abstract

An ethnicity-based reference range for normal renal size is fundamental for ultrasono-
graphic assessment. Herein, we aimed to establish a Chinese renal reference by a large
sample size, as well as to elucidate the relationship of renal dimension to age and body indi-
ces, with the aid of a comprehensive literature review. Records of 3707 healthy cases were
obtained from health evaluation centers of Kaohsiung and Linkuo Chang Gung Memorial
Hospitals. As a result, the mean right renal length was 10.62+0.69 cm, left renal length
10.76+0.70 cm, right renal width 4.78+0.75 cm, and left renal width 5.10+0.64 cm. Renal
size was well-correlated curvilinearly to age, while linearly to body height, body weight, and
body mass index. Renal size increases and then decreases with aging, and significant varia-
tions of renal size exist among different ethnicities. Our work provides a reliable reference
range for renal size in the Chinese population, and valid relationships between renal dimen-
sions and other parameters.




RESEARCH ARTICLE

Reference ranges for ultrasonographic renal
dimensions as functions of age and body
indices: A retrospective observational study in

Male Right Renal Length (cm)

Talwan e
-
/-/
1 . . g }% R . . 4
Hsuan-An Su’, Han-Ying Hsieh ¢ | A& Liao®, Chi-Hsiang Chu®,
Chien-Hsing Wu®* g // —
« —T 1 € y Weig (kg)
. S BN I = i =S===—F
1 Department of Medical Education, t C o] e
2 Department of Pediatrics, Tung’s M U o] -y
Nanartment of Intarnal Madicina Kanl L S — ig 1ol B
. 1550 18l oty ot o) 0 1850 Ié 12 Z: /
10.804 1 e i&{ T B 12.009 é 123: /
10.3
_L 11.50 T 1027
1060 J. E /% /// " 0‘_ /
¥ WESESSSSa=
_ ‘ = p =i B s S IR RS B gy
é 1050 / Body Height (cm)
2 |
- 7 damental for ultrasono-
4‘50 45‘17 5011— 55’1— 60'17 65‘17 701|— 75'|— 80[17 BSIL 90'1— 95'17 >10’00 renal reference by a Iarge

- . - N - 0 600 650 700 750 800 850 900 950
Age (year) Body Weight (kg) nancinn tn arna and hndv inAio



FFFFF :625/625

S Width:
Cortical thickeness: 7-10 mm (S




(525 Ap966% MI098 TISO.4

B 206
m

FH5.0 — -
DR130 :
FR13
D13.0
G57

C

F2.0 /G54
WF308

PRF1.1k -206




FH5.0
DR130
FR13
D13.0
G57

C

F2.0 /G82
WF308
PRF1.1k

PW

F2.0 /G 48
WF187
SVD54.9
SV43

PRF 23k
Angle 4°

206

-206

AP96.6% MI0.47

/l\\

TIS07

RA: low reS|stance
RV: continuous flow




3§ ACE 06-12-2024

N 20241129-180534-28C1 AdultABD 183236 -180534-28(1 Adult ABD : 28:17
Nnsos

AP96.6% MI0.86 TIS0.6

Ar Fuue  wurs 12 ug







2l 3 ---HR AU 4R
- BhEHEALHAEE

o -
¥ —



.......

Diaphragm
Liver
Right kidney

o
S
.

= «

24-03-2023

“”“%ﬁhﬁ“ﬂ%ﬁ%rw

=0

m—r



Intussusception
MBI A LIE

Intussusception

Normal

/ Large Intestine (Colon)
Small Intestine (lleum)

-
Appendix

Intussusception

lleum “telescopes” inside ascending
colon, obstructing passage
of intestinal contents.

v

Bleeding— “Currant jelly stools”

Blood vessels become
trapped between layers; |

Edema

Strangulation of
bowel

Gangrene,
sepsis, shock




17 f13
20230324-150041-28C1

51 Ap9g6% MI130 TISOS

B
FH6.0 m

DR130
FR18
D16.0
G7
Z110

Right kldne |
Psoas muscle

24-03-2023
Diaphragm 15:00:53

hFa'i?m} 363 '?Iﬂhﬁ'ﬁ"z"l!"m/

N s Wy =



20230324-150041-28C1
AP96.6% MI130 TISOS

Diaphragm

24-03-2023
15:01.04



LI ACE | 06-12-2024

20241129-180534-28(C1 Adult ABD 18:28:49
(525 Ap966% MILOO TISOS
B
FH5.0 m
DR130
FR 24
D1.0
G56



—
pgjo

3=
S
o
=
0
=
T




24-03-2023 &
|gphragdm324 150041-28C1 Diaphragm  15:03:12 .

AP 96.6% 1130 TISO5 Sisss

Splgen m
Pantreatic tail

Left kidney
Splenic flexture

R 4ﬁmmﬂmw
- EFEESUEAAE



Adult ABD

06-12-2024
18:54:34

=0

=10



\ O
==

5% n\,“ . ?ﬁ *ﬁ




UB 5
Prostate .
Urethra otifice
Rectum

24-03-2023
20230324-150041-28C1 Diaphragm 15:04:57
AP96.6% MI134 TISOS




)70Y M 071Y M 071Y M
CCES: SIACCES: ACCES: SE:
)25/07/10 IN2025/07/10 2025/07/10 IM:

1900 CER 25 19005C

!
SN o~
-~

- -,

-

== 3
k: mm Tthk: mm Thk: mm
PF19005CER PF19005CER K\
FOV: n DFOV: DFOV: mse

A ALC



Renal colictgD/DkiEERAAA Scces

2024/12/12
®




MI118  TISO5

ASIS & lliac vessels as landmark for

1.  Appendicitis
2. Ureteral stone




Adult ABD C5-1s
13-03-2016 16:07:02
\P 96.6% MI 1.3 TIS 0.3

20160313-150601-3DA3

mindray

]
FH5.0
D14.0
G4s
FR23
DR115
iClear 4

TOSHIBA M 23
Xario 200 West Garden Hospital Abdomen 3158

°
I ©°0

2017/06/03
2:30:27 PM

Precision APure
P . .

»05

o1d M
X
g

MI 0.5
TIS 0.0

PHILIPS TemporaryID-20140813105559
14-08-13-105559 PHILIPS HEALTHCARE

8/13/2014
11:01:43 AM

C Nerve
C6-2

22 Hz
12.0cm

2D
Gen
Gn 60
C 53
2/3/4

Xario 200

o

West Garden Hospital

@

Abdomen

3158

Precision

7:31:34 AM

APure
> o

13-03-2016 16:07:24
AP 96.6% MI1.3TIS0.3

Xario 200

18.8

West Garden Hospital Abdomen

°

o

0+ 0+ 0+ 0+ 0

PHILIPS TemporaryID-20140813105559
14-08-13-105559

C Nerve

20160313-150601-3DA3

MI 0.5

PHILIPS HEALTHCARE TIS 0.0

Adult ABD C5-1s

mindray

B
FH5.0
DREX
G4s
FR23
DR115
iClear 4

2017/06/03
2:31:58 PM

Precision APure
. . ° .

8/13/2014
11:01:52 AM












‘ ©

Echo first for renal colic




S.. Throw the SAFER Lasso!

N\

Heart, Stomach, )
Liver, IVC,

Pancreas, SMA/V

Air Liver, GB,

Biliary tree, PV

Rt Kidney,
F Morrison p
luid

[ Large bowel }
Aorta, small
\ bowel
Echo-genicity

Appendicitis,
terminal ileitis

\

D)

Lt Kidney,
Spleen

o /|

/
|

-

-

B

Regional

lesion —_—




Focused Assessment

ize Normal / Abnormal
ir (free / trapped) Y/N
luid (free / trapped) Y/N

chogenicity Homo / Hetero

egional lesion
AACES.SG



Focused Assessment

ir trapped Within / Surrounding

luid trapped Within / Surrounding

egional lesion ADE
AACES.SG



Precision APure

P - SN

1 X

~

ChenKC@POCUSacademy
Precision APure

o . . o L) o) O . . .
©0
°5
©10
N
1 X

~

ChenKC@POCUSacademy



ABD
C6-2
28Hz
16.0cm

2D
HGen
Gn 100
56
1/3/3




bdomen + Pelvis CT(-C,+C)
023/04/27
3:32:14

ChenKC@POCUSacademy




MODERATE SEVERE




Size - before catheterization

DOVOUN NI
™ ,_mjlo -
“go$ o3

sl Transverse diameter =2 cm

~ bladder volume = 2.5 cm3
Witt et al. AEM 2005

+ Dist1 4.06 cmil =
2« Dist2 5.05cm

< Dist3 3.17 cmladde

Valinne 24 0 and r.v=



\{ ChenKC@POCUSacademy



ChenKC@POCUSacademy

A -~
- -
>
- %
-
- A’.
-
e i
1.8 3.6

ChenKC@POCUSacademy




X

C enK(‘Z@P USacademy
42




ChenKC@POCUSacademy




\bd Gen
5-1

6.0cm

D

ChenKC@POCUSacademy

ChanKC.@POCIIQRarademy

® v

\bd Gen

TR

p—"
Fzs






Precision A Pure
.

. -

12.0cm 406




P21: Abdomen v
MiI:

1.12
TIB:
0.29

: >y Q THI
L ~ . -, : MHz
, " £ 1.88

Depth16?40 = 7 = - 08:47

07/10/2016

[ 1
P21: Abdomen A 4

MI:

1.12
TIB:
0.29

THI
MHz
1.88

08:47
07/10/2016



















010

09

TS
01

e
01

TiC
06

Free O

' P100

T 6CI
42

1ps
DR70

cF
25
C PRF
0 6k

cm
02

gELECT » [Ny /(7|



SKH ER

9,
1.8 3.

Echo fiist for k

ON
18.0cm. 1.8 3.6




1 Dist 10.61cm

2 Dist 5.17cm

1 Dist 13.16 cm
2 Dist 6.73cm




G:85
DR:65
A2
P

Precision A Pure

P

MI
15
6C1
T5.0

20 fps

G:85
DR:6

A2

P

ChenKC@POCUSacademy

(@]

Precisic
[e] + + + + [e] + * * + [e] + + + + v QO * + + + Lo
°5
10 &
N
*13
ChenKC@POCUSacademy



Precision A Pure

. -

-

MI
15
6C1
T5.0
20 fps
Qscan
G:90
DR:65
A2
P:1
Precision A Pure Precision A Pure
e s+ s+ O O v e . e O e
M| I
15 13
6C1 6C
T5.0 T5.1
19 fps 16 fp!
Qscan Qscal
G:88 G:9
DR:6 DR:6!
A2 A
P:1 P:




25 AP96.6% MI091 TISO06

ChenKC@POCUSacademy

58

SE: 1 no.9
IM: 3
0

TIS0.6

ChenKC@POCUSacademy



Abd Gen
C5-1

39 Hz
12.0cm

2D
HGen
Gn 60
C 56
3/3/3



$024/07/
FH5.0

K5d90058ER

D14.0
G48

thk: mm
PF19005CER
DFOV:




Oocm

HGen
Gn 80
C 56
3/3/3

c
Q
W)

i
T
21
<L QO

36 Hz
14
2D



Abd Gen
C5-1

38 Hz
13.0cm

2D
HGen
Gn 100
C 56
3/3/3




Precision A Pure
O ¢+ + + + O

>

63












thk: mm
PF19005CER
DFOV:










+ Length 6.08 cm
X Length 4.37 cm




'YSTEMS

[75%
. MI
1.0

"TIS
0.1

in

.

3in /2 Depth 11 Freeze Save Options  *

w — 5
in




Abd Gen
C5-1
39 Hz
12.0cm

2D
HGen
Gn 90
C 56
3/3/3










G:85
DR:g5SCan
A2:78




Precision A Pure
[e] + * +

Precision
(3 -

ChenKC@POCUSacademy ChenKC@POCUSacademy




Precision APure

. ° .

-3

0

o
.
o
.
4
o
.
°
.

»

IS

o

g
e 0+ 0 + 0 ¢+ O

Precision A Pure
. .

o -




Precision A Pure

ChenKC@POCUSacademy




ChenKC@POCUSacademy
79



Pyonephrosis

Precision A Pure
O v e

MI
1.3

6C1
T5.0

18 fps

G:87
DR:65

P

ChenKC@POCUSacademy

o

ChenKC@POCUSacademy

Traffic light sign Manipulation

Precision APure
. . . o

Precision A Pure

o . . Ml
15
©°0 6C1
= T5.0
b 22 fps
‘ Qscan
° G:81
. DR:65
a A2
® P:1
»o
¢ .
o5
& S
° .
N
°
X
g5 o
N ChenKC@POCUSacademy
ChenKC@POCUSacademy
[T] APure Precision Precision A Pure 176 Precision APure
° . . . . . . . . . . . % .

© 0 + 0+ 0 + 0 ¢ O
[=]

v
o

+ 0 + 0 + O + 0O + O

ChenKC@PgC(‘SSacademy ChenKC@POCUSacademy



FR10
D16.0
G40

C

F2.0 /G72
WF310

PRF1.1k -207

thk: mm

DFOV:

R13
D13.0
G40

C

F2.0 /G72
WF310

PRF11k  -207

PW
F20 /G48
WF360 - .
SVD82.4 = i
SV31 N i
PRF 4.4k =0 0

Angle 0° f "1"" _ '(“\" \< " 7 -
(AN MU N AT Y =
bl sbave” LR i N ...,,J,. M P '/‘.’N‘WD‘SMMA? MM &

Needle e : i IR R v M

-

| o —50
thk: mm i B

§ KV: i K
DFOV: ? sy e e o om s i b e e v e 4w v s o oo o s, 'MSeC l‘




Abd Gen2
C5-1

34 Hz
15.0cm

HGen
Gn 60
C 56
3/3/3

UPJ stone



Abd Gen?2
C5-1

30 Hz
18.0cm

2D
HGen
Gn 69
C 56
3/3/3

ChenKC@POCUSacademy

Blood clots / AUR







| Gen

Hz
Ocm

en
82

6

3/3

ChenKC@POCUSacademy

Bla.dder tum

ChenKC@POCUSacademy

Abd Gen
C5-1
31 Hz
17.0cm

2D
HGen
Gn 82
C 56
3/3/3

d Gen
C5-1
31 Hz
17.0cm

2D
HGen
Gn 82

ChenKC@POCUSacademy

o]7 obstrut

ChenKC@POCUSacademy



Abd Gen
C5-1

39 Hz
12.0cm

2D
HGen
Gn 76
C 56
3/3/3

ChenKC@POCUSacademy

Bladder clots / AUR



|—— 60780

Anéiomyolipoma



MI
15

6C1
T5.0
22 fps
Qscan
G:82
DR:65

ChenKC@POCUSacademy Precision

15

6C1
T5.0

22 fps
Qscan
G:82
DR:6
A2
P:1

ChenKC@POCUSacademy ChenKC@POCUSacademy



Abd Gen

C5-1

34 Hz -

15.0cm

D -

HGen .

[ Gn 100 : o A e X

C 56 s SN > - S -

13/3/8 B N | -

10

A ]

1 . )

10cm ' - -

15.0cma

Retroperitoneal fluid (pancreatitis)




BPH /AUR



*

+*

05

+*

*
>

+*

*

10

* “, .
‘ .
* 74‘.
o1 X

N

Hydronephrosis - moderate to severe



C6-2
41Hz
9.0cm &

min

: o " :, - 4
- A

"..“ ~ .
2 -
e
. - ¥ - l‘
._' e -

" S

ABD CySthjé - k&ta

2D
HGen

s

Gn 100
56
1/3/3

5 -
A
9.0cm o
i
5 -
) ChenKC@POCUSacademy
9.0cm o

92



Abd Gen
C5-1

45 Hz
10.0cm

2D
HGen
Gn 70
C 56
3/3/3

Traffic light sign



$025/02/
FHS5.0

Prioo0s@ER

D16.0
G 48

IM: 0
-

thk: mm o, _ =
PF19005CER B o : '.-_Y Prap—

DFOV: folal=)e] q rQSis B | -

m | | ALG:

=






$025/01/
FH5.0
DR130

FR 21

D13.0

G 61

iTouch
| |
thk: mm

DFOV:




Precision A Pure

QO + o « o+ O O . O - O ¢+ e+ O .
©0 -~

.

.

o5

»>.

©10 .

+16 X

"Diverticulum / trabeculation



P21: Abdomen W

Ml:
1.12

TIB:
0.29

THI
MHz
1.88

'-' ‘/', 96%

2 R
=4 . 57%
- > .

| 'co rtex 14:34

3 07/05/2016



w3 AP96.6% MI104 TISOS

FH5.0 m

DR130
FR 26
010.0
G 65




Abd Gen
C5-1

34 Hz
15.0cm

2D

HGen
Gn 70
C 56
3/3/3

Severe hydronephrosis



Gen

1z
Jcm

en
100

3/3

1.8 3.6

Strong posterlor enhancement

17.



$2025/0
FH5.0

DR130
FR15
D19.0
G51

thk: mm

DFOV:

ALG:



©025/04/
FHS.0
DR130
FR20
D14.0

G50

IM: 5






5 2016Mar26 14:52

Gen THI Abd
S MB o : ) - C60
21%
. MI

0.8

- TIS
« U1

Balloon misplaced (AEM) :

B 10 | ZY un | " Clips.. | () Dual | Page2/2




Abd Gen
C5-1

34 Hz
15.0cm

2D
HGen
Gn 100
C 56
3/3/3

1.8 3.6 15.0cma

UPJ stone with hydronephrosis



07
TIS
02

TIB
02

TIC

Free

P100

6C3
42

271ps
DR70

2DG
94




ACCES;
2025/08/01

R21
D13.0
G69

thk: mm . *

DFOV: 1 g ~
Perirenal abs oy



B025/01/
FH5.0

K5 90058ER

09.0
G54

thk: mm
PF19005CER
DFOV:




Shuang Ho Hospital
8381

SE:2
IM: 48

\___/’ -
43.250

thk: 5.000000 mm §

WC:45 WW:350 KV: 120
DFOV: 386.000000 500 msec
Abdomen + Pelvis CT(-C) ALG: STANDARD




“Staghorn stone

ChenKC@POCUSacademy

IM: 0

ALG:



s Ao
Befooos@ER Befoo0s@ER
D19.0 D18.0
G62 G73
thk: mm thk: mm
PF19005CER PF19005CER
DFOV: A DFOV:
USacademy ChenKC@POCUSacademy
9025/08/ m IM: 9 2025/08/ 13" IM=4d
FH5.0 LI — FH5.0 -
Brfooos Befoo0s8ER -
D14.0 = D14.0 /\ =5
673 673 . -
C . -
F20 /GT72 .
WF308 \/ =10
PRF1Ik  -206 -
PW -
F20 /G 48
WF155 3
5VD39.9
SV3i1 =
PRF1.9K —40
Angle 0° .
0cm/s
thk: mm thk: mm I I I”- . I ’ ” Es
PF19005CER KV: PF19005CER i KV:
DFOV: mséc DFOV: ? T 1 . 1 .. 1 . . . msec
ALG ALG:

ChenKC@POCUSacademy 112 ChenKC@POCUSacademy



