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Introduction

Th e  as s e s s m e nt of re nal s iz e  is  an inte gral part of
e valuation of re nal path ologie s  for both  diagnos tic
and prognos tic purpos e s . Re nal s iz e  is  an im portant
param e te r for clinical as s e s s m e nt of patie nts  w ith
diffe re nt dis e as e  conditions  lik e  diabe te s , re nal arte ry
s te nos is ,ch ronic re nal failure  and for as s e s s m e nt of
k idne y trans plant candidate s . Re nal s iz e s  facilitate
diffe re ntiation be tw e e n ch ronic and acute  re nal failure ,
and w h e n a de cis ion h as  to be  m ade  on w h e th e r to
tak e  re nal biops ie s  or not.1,2,3,4
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BACKGROUND: Ultras onograph ic as s e s s m e nt of th e  re nal s iz e  is  us e ful in diagnos is  of re nal path ologie s .
OBJECTIVES: To de te rm ine  th e  re nal m orph om e try bas e d on age , s e x and anth ropom e try am ong appare ntly
h e alth y adults  in Bauch i, North  Eas te rn Nige ria. METH ODS: A cros s  s e ctional s tudy conducte d am ong 533
h e alth y adults  age d be tw e e n 18-80 ye ars  in Abubak ar Tafaw a Bale w a Unive rs ity Te ach ing H os pital, Bauch i.
Re al tim e  ultras ound m ach ine  ALOKA SSD-1000, w ith  curviline ar trans -abdom inal trans duce r of fre q ue ncy 3.5
m H z  w as  us e d be tw e e n De ce m be r 2015 and Nove m be r 2016. K idne y m e as ure m e nts  w e re  pe rform e d in a late ral
de cubitus  pos ition. Th e  re nal h ilum  w as  vis ualiz e d to ge t th e  optim um  longitudinal bipolar le ngth  (BPL) and
trans ve rs e  diam e te rs  (TD) of both  k idne ys  in e ach  s ubje ct w e re  m e as ure d in th e  s am e  plane . Re nal pare nch ym al
th ick ne s s  w as  obtaine d from  th e  corte x pe ri-re nal fat inte rface  (caps ule ) to th e  s inus  pyram id ape x inte rface  at
th e  m id portion on long s e ction of th e  k idne y. Subje ct’s  h e igh t and w e igh t w e re  m e as ure d w h ile  s tanding e re ct
agains t a Z T W H O w e igh ing s cale . RESULTS: Th e  m e an ± SD of  BPL ,TD, pare nch ym a th ick ne s s , and cortical
th ick ne s s  of th e  righ t k idne y w e re  9 8.5 ± 8.9 8 m m , 39 .3 ± 4.46 m m , 15.6 ± 2.25 m m  and 7.1 ± 1.45 m m
re s pe ctive ly w h e re as  th at of th e  Le ft k idne y w e re  102.0 ± 8.14 m m , 41.4 ± 4.89  m m , 17.5 ± 2.38 m m  and 8.3
± 2.15 m m  re s pe ctive ly. Th e re  w as  s tatis tical s ignificant diffe re nce  (P<0.05) be tw e e n k idne y m orph om e tric
param e te rs  in fe m ale s  and in m ale s . CONCLUSION: Th e  s tudy h as  provide d norm al re nal dim e ns ion, pare nch ym a
th ick ne s s  and cortical th ick ne s s  for our population in north  e as te rn Nige ria.
Ke yw ords : Pare nch ym a th ick ne s s , cortical th ick ne s s , ultras onograph y, w e igh t, h e igh t
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Diagnos ticim aging m odalitie s  and te ch niq ue s  s uch
as  conve ntional radiograph y (CR), com pute d tom o-
graph y (CT), m agne tic re s onance  im aging (MRI),
nucle ar m e dicine  (NM), re nal arte riograph y, re nal
ve nograph y and ultras onograph y am ong oth e rs  h ave
be e n us e d for re nal e valuation, e s pe cially in te rm s
of s iz e  and function, but no s ingle  m e th od is  unive rs ally
acce pte d for re nal s iz e  as s e s s m e nt.2,3,5

Ultras onograph y (US) re place d s tandard radiograph y
and h as  be com e  th e  s tandard im aging m odality in
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th e  inve s tigation of re nal dis e as e s , due  to its  non-
invas ive  nature  and e as y availability.2 It offe rs  e xce lle nt
anatom ical de tails , re q uire s  no s pe cial patie nts  pre pa-
ration and doe s  not e xpos e  patie nts  to radiation or
contras t age nts . Re nal US is  us e d to de te rm ine  th e
s ite , s h ape  and s iz e  of th e  k idne ys  and to de te ct any
focal re nal le s ion.3 It als o h e lps  to e valuate  pe rtine nt
anatom y and path ology e s pe cially during s urge ry in
cas e  of intraope rative  US.4,5

Th e  m e as ure m e nt of re nal pare nch ym al th ick ne s s
provide s  a m ore  accurate  e s tim ation of re nal function
com pare d to th e  one  dim e ns ional m e as ure m e nt of
re nal le ngth .6 Th e  th ick ne s s  of th e  re nal pare nch ym a
is  re late d to th e  volum e  of re nal m as s  w h ich  contain
m illions  of ne ph rons  in th e  re nal pare nch ym a.12 Re nal
pare nch ym al th ick ne s s  appe ars  to be  a m ore  accurate
param e te r th an re nal le ngth  for th e  as s e s s m e nt of
re nal function as  prove n by CT s tudie s .7

Re nal m e dullary pyram id th ick ne s s  w h ich  is  th e
dis tance  be tw e e n th e  ape x and th e  bas e  of th e  re nal
m e dulla m ay be  re duce d in s om e  path ological
conditions . Th us , clinicians  canus e  ch ange s  in th e
re nal m e dullary pyram id and m e as ure m e nt of re nal
pare nch ym al th ick ne s s  to grade  h ydrone ph ros is .2,8

Grading of h ydrone ph ros is  is  us ually bas e d on th e
de gre e  of dilation of th e  pe lvis  and calyce s  and
m e as ure m e nt of re nal pare nch ym a. Th us , k now le dge
of norm al range  of re nal pare nch ym aland m e dullary
pyram id th ick ne s s e s  could be  im portant param e te rs
in grading h ydrone ph ros is and in th e  diagnos is  and
follow -up of re nal dis e as e s .9 ,10

Se ve ral s tudie s  h ave  be e n done  on k idne y m orph o-
m e trics  in ch ildre n w h ich  include  re nal le ngth  and
volum e  w ith  fe w  s tudie s  on re nal pare nch ym al
th ick ne s s  and re nal m e dullary pyram id th ick ne s s
m e as ure m e nts .2 Th e re  is  ins ufficie nt lite rature  on
re nal pare nch ym al and cortical th ick ne s s e s  in our
adults  population to th e  be s t of our k now le dge  as
th e re  m ay be  racial variation in k idne y dim e ns ions .2,11

Th e re  is  a ne e d to e s tablis h  norm al value s  for re nal
le ngth s , re nal pare nch ym al and cortical th ick ne s s e s
for our adults  population. Th is  s tudy w as , th e re fore ,
aim e d at e s tablis h ing norm al value s  for re nal le ngth ,
re nal w idth , re nal pare nch ym al th ick ne s s  (RPT) and
re nal cortical th ick ne s s  (RCT) w ith  re s pe ct to age
and anth ropom e tric param e te rs  am ong adults  in a
Nige rian population.

BMI = w e igh t (k g)
h e igh t2 (m 2)

Me th ods

Th is  w as  a cros s -s e ctional s tudy done  from  De ce m be r
2015 to Nove m be r 2016 at Abubak ar Tafaw a Bale w a
Unive rs ity Te ach ing H os pital Bauch i, Nige ria. Sono-
graph ic m e as ure m e nts  of both  k idne ys  w e re  tak e n
during abdom inal s onograph ic e xam inations  of 533
appare ntly h e alth y adults  com pris ing of 260 m ale s
and 273 fe m ale s . Participants  age s  range s  be tw e e n
18 to 80 ye ars . Subje cts  w e re  s cre e ne d by a ph ys ician/
ne ph rologis t to rule  out any re nopath ie s  am ong parti-
cipants . Any m e dical h is tory k now n to influe nce  re nal
s iz e  w as  als o rule d out. W e igh t w as  tak e n us ing Z T
W H O w e igh ing s cale  w ith  a capacity of 0-160 k g
incorporate d w ith  a m e te r rule  of 0-19 0 cm  capacity
for m e as ure m e nt of h e igh t. Eth ical cle arance  w as
obtaine d from  th e  H e alth  Re s e arch  Eth ics  Com m itte e ,
Abubak ar Tafaw a Bale w a Unive rs ity Te ach ing H os pital
Bauch i, Nige ria, be fore  com m e ncing th e  s tudy. Th e
body m as s  inde x w as  calculate d us ing Que te le t’s
form ula give n be low :

Scanning e q uipm e nt
A re al tim e  ultras ound m ach ine  ALOKA SSD-1000,
(IP-1233EV, SN-57324, and Japan) w ith  curviline ar
trans -abdom inal trans duce r of fre q ue ncy 3.5 m H z
e q uippe d w ith  e le ctronic calipe rs  w as  us e d for th e
e valuation of th e  k idne ys .

Statis tical m e th od
De s criptive  s tatis tics  s uch  as  m e an and s tandard
de viation w e re  done  for both  k idne ys  at various  age s .
Kolm ogorov Sm irnoff w as  us e d to de te rm ine  th e
norm ality of data afte r w h ich  Pe ars on's  Product
Mom e nt corre lation and re gre s s ion analys is  w e re
us e d to de te rm ine  th e  re lations h ip be tw e e n re nal
bipolar le ngth  and re nal trans ve rs e  diam e te r w ith
age , h e igh t, body w e igh t, body m as s  inde x and s e x.

Scanning te ch niq ue
Kidne y m e as ure m e nts  w e re  pe rform e d in a s upine ,
prone  and late ral de cubitus  pos ition in accordance
w ith  th e  s tudy done  by Ez e  e t al., 2016.13 Th e  m e an
of e ach  m e as ure m e nt w as  tak e n and it gave  us  th e
s am e  value . Afte r applying a lubricating ge l, th e  re nal
h ilum  w as  vis ualiz e d to ge t th e  optim um  longitudinal



311PJR October - December 2017; 27(4)PAKISTAN JOURNAL OF RADIOLOGY

bipolar le ngth  (BPL) and trans ve rs e  diam e te rs  (TD)
of both  k idne ys  in e ach  s ubje ct w e re  m e as ure d.13

Re nal pare nch ym al th ick ne s s  w as  obtaine d be tw e e n
th e  corte x pe ri-re nal fat inte rface  (caps ule ) and th e
s inus  pyram id ape x inte rface  at th e  m id portion on
long s e ction of th e  k idne y.12 Re nal m e dullary pyram id
th ick ne s s  w as  m e as ure d at th e  dis tance  be tw e e n th e
ape x and th e  bas e  of pyram id at th e  m id portion of
th e  k idne y on th e  s am e  plane .12 Th e s e  re nal pare n-
ch ym al and pyram idal m e as ure m e nts  w e re  tak e n in
th e  ante rior portion of th e  k idne ys  as  it is  not alw ays
vis ualiz e d in th e  pos te rior part.

(Tab. 2a) s h ow s  th e  m e an bipolar le ngth , trans ve rs e
diam e te r, pare nch ym al th ick ne s s , and cortical
th ick ne s s  of th e  m ale  righ t k idne y obtaine d from  th is
s tudy w e re  9 8.5 ± 8.9 8 m m , 39 .3 ± 4.46 m m , 15.6 ±
2.25 m m  and 7.1 ± 1.45 m m   re s pe ctive ly w h e re as
th e  m e an bipolar le ngth , trans ve rs e  diam e te r, pare n-
ch ym al th ick ne s s ,  and cortical th ick ne s s  for th e  m ale
le ft k idne ys  w e re  102.0 ± 8.14 m m , 41.4 ± 4.89  m m ,
17.5 ± 2.38 m m  and 8.3 ± 2.15 m m  re s pe ctive ly.
(Tab.2b) s h ow s  dis tribution of th e  s ubje cts  (both
ge nde r) anth ropom e tric variable s  in re lation to age .
Th e  total m e an bipolar le ngth  , trans ve rs e  diam e te r,
pare nch ym al th ick ne s s , and cortical th ick ne s s  of th e
righ t k idne y obtaine d  from  th is  s tudy w e re  9 9 .71 ±
10.39  m m , 39 .3 ± 5.0 m m , 16.29  ± 10.00 m m  and
7.19  ± 10.0 m m   re s pe ctive ly w h e re as  th e  total m e an
bipolar le ngth , trans ve rs e  diam e te r, pare nch ym al
th ick ne s s , and cortical th ick ne s s  for th e  le ft k idne ys
w e re  101.08 ± 9 .0 m m , 41.85 ± 5.0 m m , 17.9 4 ± 7.00
m m  and 7.39  ± 3.00 m m  re s pe ctive ly.
(Tab. 3) s h ow s  th e  m e an bipolar le ngth ,trans ve rs e
diam e te r, pare nch ym al th ick ne s s , and cortical th ick -
ne s s  of th e  fe m ale  righ t k idne y obtaine d from  th is
s tudy w e re  100.87 ± 9 .9  m m , 39 .47 ± 6.6 m m , 16.69
± 3.9  m m  and 7.27 ± 2.4 m m  re s pe ctive ly w h e re as
th e  m e an bipolar le ngth , trans ve rs e  diam e te r,
pare nch ym al th ick ne s s , andcortical th ick ne s s  for th e
fe m ale  le ft k idne ys  w e re  100.39  ± 6.4 m m , 42.28 ±
5.6 m m , 18.36 ± 5.6 m m  and 6.53 ± 2.8 m m  re s pe c-
tive ly
Th e  m e an value s  of th e  m e as ure m e nt re ve ale d large r
le ft  k idne y in fe m ale s  th an in m ale s  as  100.87 ± 9 .9
m m  agains t 9 8.5 ± 8.9 3 m m , (p<0.05) in RBL, 16.9 6
± 3.9  m m  agains t 15.6 ± 2.25 m m  in RPT, 7.27 ± 2.4
m m  agains t 7.1 ± 1.45 m m  in RCT and 39 .47 ± 6.6

Re s ults

(Tab. 1, 2a, 2b and 3) s h ow s  th e  fre q ue ncy dis tribution
of s ubje cts  according to age  group and s e x, dis tribution
of s ubje ct’s  anth ropom e tric variable s  in re lation to
age , dis tribution of m ale s  anth ropom e tric variable s
in re lation to age  and dis tribution of fe m ale s  anth ro-
pom e tric variable s  in re lation to age  re s pe ctive ly.
From  (Tab. 1), th e re  w e re  tw o h undre d and s ixty
m ale s  (48.78% ) and tw o h undre d and s e ve nty th re e
fe m ale s  (51.22% ) w e re  e nrolle d in th e  s tudy give n a
total of five  h undre d and th irty th re e  participants . Th e
h igh e s t age  group involve d in th e  s tudy w as  35-39
ye ars  re pre s e nting 141 (26.45% ). Th e  h igh e s t age
group in m ale s  w as  35-39  ye ars  re pre s e nting 77
(14.45% ) w h ile  30-34 ye ars  in fe m ale s  re pre s e nting
66 (12.38% ). Th e  le as t age  group w as   20 in both
s e xe s  re pre s e nting 6 (1.13% ) and 7 (1.31% ) m ale s
and fe m ale s  re s pe ctive ly.

Table  1: Fre q ue ncy dis tribution of s ubje ct according to age  and
s e x.

Age
Group

Male

<=20

21-24

25-29

 30-34

35-39

40-44

45-49

50+

Total

N %

Female

N %

Total

N %

6

19

26

52

77

27

26

27

260.00

1.13

3.56

4.88

9.76

14.45

5.07

4.88

5.07

48.78

7

27

38

66

64

32

25

14

273.00

1.31

5.07

7.13

12.38

12.01

6.00

4.69

2.63

51.22

13

46

64

118

141

59

51

41

533.00

2.44

8.63

12.01

22.14

26.45

11.07

9.57

7.69

100.00
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Table  3: Dis tribution of fe m ale s  anth ropom e tric variable s   in re lation to age

m m  agains t 39 .3 ± 4.46 m m . Als o, th e  m e an value
of le ft k idne y in LTD and LPT in fe m ale  are  large r
th an in m ale s  as  42.28 ± 5.6 m m  agains t 41.4 ± 4.89
m m  and 18.36 ± 5.6 m m  agains t 18.5 ± 3.6 m m
agains t 17.5 ± 2.38 m m  (p<0.05). H ow e ve r, th e  m e an
value s  of le ft K idne y in LBL and LCT w e re  found to
be  s ignificantly large r in m ale s  th an in fe m ale s  as

102 ± 10.14 m m  agains t 100.39  ± 6.4 m m  and 8.3
± 2.15 m m  agains t 6.53 ± 2.8 m m  re s pe ctive ly
(p<0.05).
(Tab. 4 and 5) s h ow s  th e  participants  BMI and ave rage
anth ropom e trics  variable , and re lations h ip be tw e e n
age , w e igh t, h e igh t, BMI and s e x w ith  anth ropom e trics

Table  2b: Dis tribution of fe m ale  s ubje ct anth ropom e tric variable s  in re lation to age

Age
Group

<=20

21-24

25-29

30-34

35-39

40-44

45-49

50+

Total

RBL RTD RPT RCT LBL LTD LPT LCT

Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm)

94.00±1.65

94.20±1.05

103.00±0.39

100.36±6.02

96.60±9.07

97.31±7.85

108.94±0.00

103.46±12.49

99.71±10.39

35.54±3.43

35.54±3.46

41.28±4.84

41.31±0.29

39.63±4.74

34.39±0.28

40.90±1.17

40.90±3.47

39.39±5.00

15.85±3.05

15.89±2.88

16.66±3.17

17.56±4.99

16.10±2.32

14.25±1.11

16.39±1.89

16.17±2.54

16.29±10.00

6.92±2.02

6.80±1.98

7.63±1.80

8.12±2.44

7.06±2.09

6.39±0.19

6.27±0.96

7.05±0.86

7.19±10.00

102.31±2.95

101.46±3.80

104.25±4.13

104.24±4.40

97.50±5.01

101.07±4.38

105.57±3.81

92.93±2.68

101.08±9.0

49.69±2.95

49.33±3.80

41.59±4.13

42.78±4.40

38.84±5.01

42.24±4.38

40.25±3.81

40.49±2.68

41.85±5.00

22.15±4.28

21.78±4.33

17.78±3.83

18.61±4.99

17.70±3.33

16.90±4.04

12.88±0.33

19.22±2.09

17.94±7.00

11.54±1.94

10.93±2.79

7.47±2.61

7.92±2.30

6.41±2.66

6.56±1.19

6.16±0.92

6.61±1.26

7.39±3.00

R= righ t.  L= le ft.  PT=pare nch ym al th ick ne s s .  CT=cortical th ick ne s s .  TD=trans ve rs e  diam e te r.  BPL= bipolar le ngth .  BMI= body m as s  inde x

Age
Group

<=20

21-24

25-29

30-34

35-39

40-44

45-49

50+

Total

RBL RTD RPT RCT LBL LTD LPT LCT

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

103.43±1.51

102.07±4.35

103.00±13.56

103.00±4.51

91.56±7.79

99.63±2.12

104.72±9.59

120.00±0.00

100.87±9.9

37.71±3.40

37.33±3.56

40.79±6.27

43.12±9.34

39.72±1.71

30.28±1.59

39.76±0.44

43.00±0.00

39.47±6.6

18.29±1.89

17.93±1.98

17.11±4.08

19.97±5.44

15.06±1.63

14.09±0.53

14.72±1.31

19.00±0.00

16.96±3.9

8.57±1.13

8.07±1.66

7.37±2.31

9.00±2.85

6.34±2.10

5.94±0.35

5.52±0.87

7.00±0.00

7.27±2.4

103.43±3.78

101.78±3.79

96.89±4.55

98.52±2.68

98.81±5.37

107.63±6.29

107.20±8.72

93.00±0.00

100.39±6.4

48.57±3.78

48.15±4.63

40.63±5.17

41.03±4.96

41.4±6.201

42.97±4.90

42.60±4.36

40.00±0.00

42.28±5.6

24.00±5.29

23.04±5.33

18.32±4.92

20.27±6.05

18.53±4.83

13.88±2.83

12.76±6.32

17.00±0.00

18.36±5.6

12.00±2.65

10.89±3.67

5.74±2.00

7.06±0.82

4.88±2.80

5.66±0.48

6.32±1.31

5.00±0.00

6.53±2.8

R= righ t.  L= le ft.  PT=pare nch ym al th ick ne s s .  CT=cortical th ick ne s s .  TD=trans ve rs e  diam e te r.  BPL= bipolar le ngth .  BMI= body m as s  inde x

Table  2a: Dis tribution of m ale s  anth ropom e trics  variable  in re lation to age

Age
Group

<=20

21-24

25-29

30-34

35-39

40-44

45-49

50+

Total

RBL RTD RPT RCT LBL LTD LPT LCT

Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm) Mean±SD (mm)

83.00±0.00

83.00±0.00

103.00±0.00

97.00±6.06

100.78±7.89

94.56±4.62

113.00±0.00

94.89±4.04

98.5±8.98

33.00±0.00

33.00±0.00

42.00±0.00

39.00±1.01

39.56±6.24

39.26±3.72

42.00±0.00

39.81±3.86

39.3±4.46

13.00±0.00

13.00±0.00

16.00±0.00

14.50±1.51

16.96±2.46

14.44±1.53

18.00±0.00

14.70±1.84

15.6±2.25

5.00±0.00

5.00±0.00

8.00±0.00

7.00±1.01

7.65±1.90

6.93±1.07

7.00±0.00

7.07±1.07

7.1±1.45

101.00±0.00

101.00±0.00

115.00±0.00

111.50±6.56

96.42±5.33

93.30±1.1

104.00±0.00

92.89±1.02

102±8.14

51.00±0.00

51.00±0.00

43.00±0.00

45.00±2.02

36.70±2.06

41.37±3.56

38.00±0.00

40.74±3.29

41.4±4.89

20.00±0.00

20.00±0.00

17.00±0.00

16.50±1.51

17.00±0.00

20.48±1.50

13.00±0.00

20.37±1.64

17.5±2.38

11.00±0.00

11.00±0.00

10.00±0.00

9.00±3.03

7.69±1.71

7.63±0.84

6.00±0.00

7.44±0.58

8.3±2.15
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Table  4: Participants  BMI and ave rage  anth ropom e trics  variable

BMI
(Kg/m²)

<=18.50

18.51-24.50

25+

Total

Male

n(%)

Female

n(%)

Total

n(%)

RBL (mm)

Mean±SD

RTD (mm) RPT (mm) RCT (mm) LBL (mm) LTD (mm) LPT (mm) LCT (mm)

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

18(3.3)

138(25)

104(19)

 260(48)

26(4.8)

152(28.5)

95(17.8)

273(51.2)

44(8.2)

29(54.1)

199(37.3)

533(100)

102.73±6.9

100.02±8.5

98.60±11.0

99.71±12

33.27±3.98

41.3±5.59

38±4.58

39.39±13

14.05±2.49

17.2±3.23

15.4±3.06

16.29±15.00

7.82±0.99

7.63±2.41

6.39±0.87

7.19±13.0

98.86±2.49

99.3±6.89

104.2±10.2

101.1±18

36.05±3.48

41±4.8

44.4±4.92

41.85±11.00

14.05±2.49

18.5±4.39

    18±4.14

  17.94±27

7.64±1.99

6.63±2.84

8.45±2.08

7.39±13.0

Table  5: Re lations h ip be tw e e n age , w e igh t, h e igh t, BMI and s e x w ith  anth ropom e trics  variable s

Subject

RBL

RTD

LBL

LTD

Age

R-Value P-Value

Weight

R-Value P-Value

Height

R-Value P-Value

BMI

R-Value P-Value

Sex

R-Value P-Value

0.668

0.41

-0.431

-0.684

0.007

0.031

0.028

0.006

0.645

0.008

0.171

-0.233

0.004

0.009

0.006

0.005

-0.205

0.053

-0.571

0.002

0.006

0.009

0.013

0.009

0.555

-0.005

0.353

-0.143

0.015

0.001

0.003

0.007

-0.061

0.26

-0.141

0.793

0.008

0.003

0.007

0.019

variable s  re s pe ctive ly.
(Tab. 4) s h ow s  th at th e  righ t BL according to BMI of
< 18.50, 18.51- 24.50 and >25 k g/m 2 w e re  102.73 ±
6.9  m m , 100.02 ± 8.5 m m  and 9 8.60 ± 11.0 m m  w h ile
th at of th e  le ft BL w e re  9 8.86 ± 2.49  m m , 9 9 .3 ± 6.89
m m  and 104.2 ± 10.2 m m  for BMI of< 18.50, 18.51-
 24.50 and >25 k g/m 2 re s pe ctive ly.
(Tab. 5) s h ow s  th at th e re  is  a w e ak  pos itive  corre lation
(P<0.05) be tw e e n righ t k idne y w ith  age , anth ropo-
m e tric param e te rs  and s trong ne gative  corre lation
w ith  s e x (P<0.05). H ow e ve r, th e  Le ft k idne y Sh ow s
s trong ne gative  corre lation (P<0.05) w ith  age , anth ro-
pom e tric variable s  and s e x (P<0.05).

Table  6: Com paris m  of re nal le ngth  and pare nch ym a th ick ne s s  from  diffe re nt population

Author

Raza et al., 201514

Glodyn et al., 200923

Jabbari et al., 201619

Dlama et al., 2017

(Present study)

Population Location
Renal

Male

Length

Female

(mm)

All

parenchyma

Male

Thickness

Female

(mm)

All

Pakistan

Austria

Iran

Nigeria

(Bauchi)

Right

Left

Right

Left

Right

Left

Right

Left

100.32

100.46

110.2

110.49

106.35

106.9

98.5

102.5

100.0

100.0

110.38

100.63

104.27

105.88

100.8

100.3

100.17

100.23

100.85

110.13

104.96

106.22

100.3

100.1

9.00

15.8

16.3

16.5

17.08

18.11

15.6

17.5

13.8

14.5

14.5

15.0

16.87

18.27

16.9

18.36

11.0

13.8

15.4

15.8

16.94

18.22

16.00

17.8

(Tab. 6) s h ow s  com paris on of th is  pre s e nt s tudy w ith
oth e r re late d s tudy done  in oth e r countrie s  Th e  value s
are  as  follow s ; righ t and le ft re nal le ngth  in Pak is tan,
100.32 m m  and 100 m m  for m ale  and 100.1 m m  and
100.1 m m  for fe m ale . Aus tralia righ t and le ft; 110.0m m
and 110.49  m m  for m ale  and 110.38 m m  and 100.63
m m  for fe m ale s  re s pe ctive ly. Th os e  of Iran for righ t
and le ft dim e ns ions  w e re  106.3 m m  and 106.9  m m
for m ale  and fe m ale  s ubje cts . Th is  pre s e nt s tudy
pre s e nte d 9 8.5 m m  and 102.0 m m  for m ale  righ t and
le ft re s pe ctive ly w h ile  th at of fe m ale  w e re  100.8 m m
and 100.3 m m  re s pe ctive ly.
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Dis cus s ion

Re nal s iz e  w as  conve ntionally de te rm ine d on urogra-
ph y by m e as uring th e  re nal le ngth . In addition, m e a-
s ure m e nts  m ade  by com pute d tom ograph y, m agne tic
re s onance  im aging or angiogram s  can be  us e d
inte rch ange ably w ith  th os e  m ade  by re nal ultras ound.3

Re nal ultras ound h as  be e n us e d in th e  e valuation of
th e  norm al grow th  and de ve lopm e nt of abdom inal
vis ce ra e ve n in fe tal life .2,3,5 Ultras onograph y is  one
of th e  m os t com m on im aging m e th ods  us e d in th e
routine  practice  for vis ualiz ing th e  norm al anatom y
and is  als o s im ple  and re liable  to vis ualiz e  path ological
ch ange s  in th e  abdom inal organs .
Th e  m e an bipolar le ngth  and trans ve rs e  diam e te r of
th e  righ t k idne y in th e  pre s e nt s tudy w as  9 9 .71 ±
10.39  m m  and 39 .39  ± 5.00 m m  w h ile  th at of th e  Le ft
k idne y w as  101.08 ± 9 .0 m m  and 41.85 ± 5.00 m m .
Sim ilar findings  w e re  re porte d by oth e r s tudie s  in
north w e s te rn Nige ria, th e ir value s  w e re  103.0 ± 8.8
m m ; 44.0 ± 7.1 m m  for th e  righ t k idne y and 116 ±
9 .8 m m ; 52.0 ± 5.26 m m  for th e  le ft k idne y.3 Anoth e r
s tudy in Abuja north  ce ntral Nige ria,1 re porte d a m e an
value  of 10.1 ± 0.8 cm ; 4.1 ± 0.6 cm  for th e  righ t
k idne y and 10.7 ± 60 cm ; 4.7 ± 0.8 cm  for th e  le ft
k idne y. Udoak a e t al., 201316 found 10.02 ± 0.9 7 cm ;
5.12 ± 0.68 cm  for th e  righ t k idne y and 10.31 ± 1.10
cm ; 5.04 ± 0.63cm  for th e  le ft k idne y in s outh e rn
Nige ria, Als o O k oye  e t al., 2005,17 re porte d a m e an
value  of 10.4 cm  and 10.6 cm  BL for righ t and le ft
k idne ys  re s pe ctive ly. Th e  s im ilarity in th e  re porte d
value s  m ay be  attribute d to th e  adoption of s im ilar
m e th odology by th e s e  re s e arch e rs . Me as ure m e nts
w e re  done  s upine  us ing trans abdom inal m e th od of
s im ilar probe  fre q ue ncy.
H ow e ve r, s tudie s  conducte d in oth e r countrie s  als o
re porte d s im ilar findings  for re nal dim e ns ion for norm al
adult s ubje cts  for bipolar  and trans ve rs e  le ngh ts .
Je ffri e t al in m anila,5 Ph ilippine s  re porte d a m e an
value  of 103.8 m m , 53.0 m m  for th e  le ft k idne y and
th e  righ t k idne y h as  m e an m e as ure m e nts  of 103.2
m m , 51.5 m m , Carras co e t al., am ong M e xicans
104.3 ± 6.5 m m  for th e  righ t k idne y and 105.8 ± 7.5
m m  for th e  le ft k idne y.18 Anoth e r s tudy am ong
Jam aicans  9 7 ± 7 m m  for th e  righ t k idne y and 100
± 7 m m  for th e  le ft k idne y,12 Jabbari e t al., 201619  in
H am adan, Iran found righ t and le ft re nal le ngth  to be

104.9 6 ± 6.6 m m  and 106.22 ± 6.16 m m  re s pe ctive ly.
In anoth e r s tudy in 2014 th e y found 106.8 ± 14 m m
and 107.1 ± 10 m m  re nal le ngth  for righ t and le ft
k idne ys  re s pe ctive ly.20 Th e  s im ilarity in th e  re porte d
value s  s h ow s  th at th e  m e as ure m e nt of re nal m orph o-
m e trics  can e as ily be  re producible  in th e  h and of a
q ualifie d s onograph e r/s onologis t w ith  good clinical
s k ills  and w ork ing e nvironm e nt.
Th e  m e an pare nch ym al th ick ne s s  (PT) and cortical
th ick ne s s  (CT) of th e  righ t and le ft k idne ys  w e re  16.29
± 10.00 m m ; 7.19  ± 10.00 m m  and 17.9 4 ± 7.00 m m ;
7.39  ± 3.00 m m  re s pe ctive ly. Th is  is  in agre e m e nt
w ith  th e  w ork  of Kolade  e t al., 2017  w h o re porte d
PT and CT to be  15.2 ± 3.6 m m ; 7.2 ± 2.7 m m  and
16.8 ± 4.1 m m ; 7.7 ± 2.6 m m , Th e  m e an re nal m orph o-
m e trics  of th e  le ft k idne y is  large r th an th e  righ t k idne y
w ith  re s pe ct to age  and s e x. Th is  corroborate s  w ith
s e ve ral s tudie s  done  in Nige ria.1,3,16,19  Th is  m ay be
due  to th e  anatom ical pos ition and s iz e  of th e  live r
on th e  righ t h ypoch ondriac re gion w h ich  m ay e xe rt
pre s s ure  and h e nce  m ay not allow  proportionate
grow th  of th e  righ t k idne y th an th at attaine d by th e
le ft k idne y be caus e  of th e  s m alle r s iz e  of th e  s ple e n
in th e  le ft h ypoch ondriac re gion. More ove r, th e  incre a-
s e d blood flow  in th e  le ft re nal arte ry m ay re s ult in
re lative ly incre as e d in s iz e  of th e  k idne y, due  to th e
fact th e  le ft re nal arte ry is  s h orte r and le s s  tortuous
th an th e  righ t re nal arte ry.
Th e  m e an righ t and le ft re nal s iz e s  of m ale s  w e re
com pare d to th e  m e an righ t and le ft re nal s iz e  of th e
fe m ale s . Th e  pre s e nt s tudy obs e rve d fe m ale s  h ave
large r m e an righ t and le ft re nal s iz e s  and th e ir m ale s
counte rparts . H ow e ve r, th is  w as  not s tatis tically s igni-
ficant. Th is  finding w as  cons is te nt w ith  a s tudy in
Pak is tan,21 but contrary to oth e r s tudie s .1,3,17

Als o th e  pre s e nt s tudy note d a s te ady de cre as e  in
re nal m orph om e trics  w ith  age . Th is  m ay be  as  a re s ult
of th e  ch ange s  in ph ys iologic and anatom ical s tructure
of th e  h um an body w ith  age . It is  e s tablis h e d th at by
70 ye ars , as  m uch  as  30-50%  of cortical glom e ruli
unde rgo atroph y; m anife s te d by los s  in re nal m as s .3

H ow e ve r, re nal dim e ns ions  re m ain e s s e ntially unch an-
ge d be tw e e n th e  age s  of 30 and 60 ye ars , h ow e ve r,
a s ignificant re duction in s iz e  w as  obs e rve d in olde r
age  group. Th is  is  in cons is te nt w ith  th is  s tudy w h ich
s h ow e d th e  re nal m orph om e trics  be gins  to de cre as e
from  th e  age  group 50 and above .
Th e  pre s e nt s tudy e s tablis h e d a pos itive  corre lation
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be tw e e n Kidne ys  and BMI (p<0.05).Th is  corroborate s
w ith  oth e r re porte d s tudie s .1,3,14,21 Th is  is  m os t lik e ly
due  to th e  fact th at th e  k idne ys  de ve lopm e ntal grow th
is  proportional to th e  w h ole  body de ve lopm e nt m os t
e s pe cially w ith  h e igh t.

Lim itations  of th e  s tudy
Th e re  w as  re lative ly s m all s am ple  s iz e  of th e  partici-
pants , th is  w as  be caus e  s om e  of th e  patie nts  did not
cons e nt and data w as  obtaine d during diagnos tic
e xam ination for th e  patie nts  th at w e re  re fe rre d to th e
de partm e nt for re nal ultras ound s can. W e  h ope  th at
furth e r s tudie s  w ill addre s s  th e  s h ortcom ings  in th is
s tudy.

Conclus ion

Th e  s tudy h as  provide d norm al re nal dim e ns ion,
pare nch ym a th ick ne s s  and cortical th ick ne s s for our
population in north  e as te rn Nige ria. W e  obs e rve d
s im ilar value s  for oth e r s im ilar s tudie s  done  in Nige rian.
Th e re  w as  pos itive  corre lation be tw e e n th e  k idne ys
and body m as s  inde x for all ge nde r. Th is  s tudy s h ow e d
th at re nal m orph om e tric param e te rs  corre late  w e ak ly
w ith  anth ropom e tric param e te rs .

Re com m e ndations
W e  re com m e nd a m ultice nte r s tudy s o th at w e  can
docum e nt norm al re nal dim e ns ions  for ade q uate
com paris on in th e  e valuation of re nal dis e as e s .
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