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Introduction

Be lgian s cie ntis t Andre as  Ve s alius  in 1543 for th e
firs t tim e  de s cribe d th e  norm al anatom y of pituitary
gland.1 Pituitary gland is  th e  m as te r e ndocrine  gland
of h um an body.2 It controls  oth e r glands  and s e cre te s
im portant h orm one s .3 Th e  gland is  locate d at th e
bas e  of s k ull in th e  s e lla turcica w h ich  is  a concavity
w ith in th e  s ph e noid bone . It is  infe riorly re late d to th e
h ypoth alam us  and optic ch ias m . In conve ntional
radiograph y, incre as e  in th e  s iz e  of th e  s e lla turcica
is  cons ide re d to be  indicative  of e nlarge m e nt of th e
gland. H ow e ve r, th is  w ould be  m is le ading as  th e
s upe rior s urface  of th e  gland could e ith e r be  flat, con-
cave , or conve x, de pe nding on th e  h orm onal s tatus ,
age , s e x, and e ve n race  of th e  individual.3
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OBJECTIVE: To de te rm ine  m e as ure m e nts  of pituitary gland volum e  in s ubje cts  w ith  norm al pituitary gland age s
10 to 70 ye ars  pre s e nting at Radiology de partm e nt, Z iauddin h os pital, Clifton, Karach i. METH ODS: Total 29 0
s ubje cts  of diffe re nt age  groups  w ith  norm al pituitary gland volum e  w e re  e valuate d us ing T1w e igh te d Magne tic
Re s onance  Im aging. M id-s agittal and coronal plane s  w e re  us e d to m e as ure  th e  h e igh t, w idth , and de pth  of th e
pituitary gland, w h ile  th e  volum e  w as  calculate d us ing th e s e  param e te rs . Data w as  s tratifie d into nine  groups
on th e  bas is  of age  and s e x to obs e rve  th e  diffe re nce s . RESULTS: W e  re cruite d 29 0 s ubje cts  (152 m ale s , 138
fe m ale s ). Fe m ale s  h ad s ignificantly gre ate r pituitary w idth  and volum e  com pare d to m ale s . Th e  h e igh t of th e
gland w as  m inim um  (0.53 cm ) in firs t de cade  of life , m axim um  (0.60 cm ) in th e  s e cond de cade  and progre s s ive ly
de cre as e d till th e  s ixth  de cade . Th e  volum e  of th e  gland w as  le as t in th e  firs t de cade  of life  (0.36 ± 0.11cm 3)
and m axim um  in th e  th ird de cade  (0.49  ± 0.111cm 3). CONCLUSION: W e  h ave  provide d re fe re nce  value s  for
th e  norm al pituitary gland dim e ns ions  in a population of K arach i w h ich  w ill aid in as s e s s m e nt and diagnos is  of
patie nts  w ith  abnorm alitie s  in pituitary function.
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Magne tic Re s onance  Im aging (MRI)is  s afe r th an
com pute d tom ograph y s can and conve ntional radio-
graph s  as  it doe s  not us e  any h arm ful ioniz ing radia-
tions .4 It allow s  de taile d vis ualiz ation of th e  ante rior
and pos te rior lobe s , pituitary infundibulum , optic
ch ias m a, and oth e r paras e llar s tructure s . Th e  coronal
im age  is  cons ide re d to be  th e  be s t s ingle  vie w  for
im aging th e  pituitary gland, w h ile  th e  s agittal im age
is  be s t to as s e s s e s  th e  re lations h ip w ith  m idline
s tructure s .5 Various  s tudie s  for th e  e valuation of s iz e
and s h ape  of th e  pituitary gland indicate  variations
due  to by age , s e x, and h orm onal e nvironm e nt.6,7

Th e  volum e  of th e  gland ch ange s  according to th e
h orm onal s tatus  of th e  individual. Us ually, young
adults  h ave  large r glands .3,8 H orm onally active  s tate s
s uch  as  pube rty and pre gnancy re s ults  in incre as e
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in th e  volum e  of th e  gland. Younge r pe ople  h ave  a
uppe r borde r th at is  conve x and a fos s a th at is
com ple te ly fille d, w h e re as  olde r pe ople  w ill h ave  a
pituitary fos s ae  th at are  large ly e m pty. In ch ildre n
w h o are  younge r th an 12 ye ars , th e  m axim um  h e igh t
of th e  gland is  6 m m . Th e  uppe r borde r of th e  gland
is  e ith e r flat or s ligh tly concave . At pube rty, th e  h e igh t
incre as e s  up to10 m m  w ith  th e  uppe r s urface  conve x.
Young adult m ale  and fe m ale s  h ave  a re porte d h e igh t
of 8 m m  and 9  m m  re s pe ctive ly. In pre gnancy th e
gland m ay be  as  h igh  as  12 m m .8

In lite rature , h e  m axim um  h e igh t of pituitary gland is
re porte d in th e  th ird de cade  of life .9  H ow e ve r s om e
re s e arch e rs  re port th at th is  is  ach ie ve d e arlie r in
s e cond de cade  of life .9 ,10 Th is  could be  due  to
diffe re nce  in ons e t of pube rty and variations  in th e
de gre e  of h orm onal activity s pe cially gonadotropins .11

Patie nts  and Me th ods

Th is  s tudy w as  conducte d at th e  De partm e nt of Radio-
logy, Z iauddin Unive rs ity H os pital, Clifton Cam pus ,
Karach i. Study de s ign w as  cros s -s e ctional.
29 0 patie nts  be tw e e n age  groups 10 to 70 ye ars  w ith
no h is tory of ne uroe ndocrine  or ne urops ych iatric
dis e as e  and w h o h ad norm al pituitary gland on brain
MRI s can w e re  include d in th e  s tudy. Patie nts  w ith
conge nital craniofacial anom alie s , s us pe cte d or diag-
nos e d cas e s  of h orm onal im balance , patie nts  w ith
e pile ps y, pre gnant fe m ale s , fe m ale s  w ith  pos tpartum
pe riod of < 6 m onth s , patie nts  us ing drugs  th at affe ct
pituitary s iz e  and s h ape  w e re  e xclude d from  th e  s tudy.
Patie nts  w ith  a h is tory of craniofacial traum a, s urge ry
or e vide nce  of intracranial m as s -occupying le s ion
als o e xclude  from  th is  s tudy. Sam pling duration w as
s ix m onth s .
29 0 s ubje cts  fulfilling th e  inclus ion crite ria in th e  age
range  10 - 70 ye ars  w e re  re cruite d. Th e y w e re  e xa-
m ine d on 1.5T MR s canne r (AvantoMagne tom  w ith
Tim  Dot Te ch nology). T1-w e igh te d s pin e ch o s agittal
im age s  w e re  acq uire d w ith  tim e  to re pe at (TR) = 365-
428 m s  and tim e  to e ch o (TE) = 9 -15 m s . Coronal
im age s  w e re  acq uire d us ing TR = 420-530 m s  and
TE = 13 m s . All im age s  w e re  tak e n at 2 or 3 m m  s lice
th ick ne s s  and cons tructe d on a 512 ×  256 m atrix w ith
a fie ld of vie w  of 23 cm .
Pituitary gland dim e ns ions  w e re  tak e n as  th e  m axi-

m um  dis tance  (in cm ) be tw e e n tw o s urface s  (late ral
and s upe roinfe rior s urface s ) us ing th e  in-built e le c-
tronic calipe rs  provide d by th e  s oftw are . Th e  pituitary
h e igh t and de pth  w e re  m e as ure d from  th e  s agittal
plane , us ing a m idline  im age  at a s e ction w h e re  th e
ce re bral aq ue duct w as  vis ible  (Fig. 1), w h ile  th e  pitui-
tary gland w idth  w as  m e as ure d from  th e  coronal
plane , at a s e ction w h e re  th e  pituitary s talk  w as
vis ible . Th e  pituitary volum e  (cm 3) w as  obtaine d by
m ultiplying th e  h e igh t (H ) by de pth  (D) by w idth  (W )
by 0.52. Th e  factor 0.52 w as  de rive d from  s ph e re
volum e  e q uation coe fficie nt and cubic volum e  calcu-
lation.12

Figure  1
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Statis tical analys is
SPSS s oftw are  ve rs ion 20 w as  us e d. Th e  patie nts
w e re  s tratifie d on th e  bas e s  of age  and s e x. Quanti-
tative  data w as  e xpre s s e d as  m e ans  and s tandard
de viation and illus trate d us ing table s  and graph s . Th e
re lations h ip be tw e e n pituitary gland dim e ns ions  w ith
age  q uartile s  and ge nde r w as  e valuate d us ing th e
Stude nt’s  t-te s t. P-value  le s s  th an 0.05 w as  cons i-
de re d to indicate  s tatis tically s ignificant diffe re nce .

Re s ults

In our s tudy s am ple , out of th e  29 0 s ubje cts ,152 w e re
m ale s  and 138 w e re  fe m ale s . Th e  younge s t s ubje ct
w as  10 ye ar and olde s t w as  70 ye ar. Th e y w e re  s trati-
fie d into age  q uartile s  w ith  an inte rval of 10 ye ars .
(Tab. 1)

Age Quartiles
(Years)

10-20

21-30

31-40

41-50

51-60

61-70

Total

Females
N (%)

Males
N (%)

Total
N (%)

19 (13.77)

14 (10.14)

33 (23.91)

21 (15.22)

23 (16.66)

28 (20.29)

138

22 (14.47)

15 (9.87)

15 (9.87)

24 (15.79)

27 (17.76)

49 (32.23)

152

41 (14)

29 (10)

48 (16.55)

45 (15.52)

50 (17.24)

77 (26.55)

290

Table  1: Age  and s e x dis tribution of patie nts

Th e  m e an h e igh t, w idth  and de pth  of th e  pituitary
gland w e re  0.57 cm , 1.31 cm  and 1.24 cm  re s pe ctive ly.
Us ing th e s e  value s , th e  calculate d m e an volum e  of
th e  gland w as  0.45 cm 3. (Tab. 2)
Th e re  w as  no s ignificant diffe re nce  be tw e e n th e
h e igh t and de pth  of th e  pituitary gland be tw e e n th e
tw o ge nde rs . H ow e ve r, fe m ale s  h ad a s ignificantly
(p=0.03) gre ate r w idth  and a s ignificantly (p=0.001)
gre ate r volum e  of th e  gland com pare d to m ale s .
(Tab. 2).

Pituitary
dimension

Height (cm)

Width (cm)

Depth (cm)

Volume (cm3)

Table  2: Pituitary h e igh t, w idth , de pth  and volum e  in diffe re nt
ge nde rs

Total
Mean±SD

Males
Mean±SD

Females
Mean±SD

P value

0.57±0.072

1.31±0.193

1.24±0.228

0.45±0.115

0.56±0.074

1.28±0.185

1.21±0.226

0.43±0.102

0.58±0.067

1.33±0.199

1.25±0.221

0.47±0.123

0.72

0.03*

0.15

0.001*

*Indicate s  s ignificance  p<0.05

Th e  h e igh t of th e  gland incre as e d from  0.53 cm  in
firs t de cade  of life  to 0.60 cm  in th e  s e cond de cade
and progre s s ive ly de cre as e d to 0.55 cm  in th e  s ixth
de cade . Th e  volum e  of th e  gland w as  le as t in th e  firs t
de cade  of life  (0.36 ± 0.11 cm 3) and m axim um  in th e
th ird de cade  (0.49  ± 0.111 cm 3). (Tab. 3)

Age
Group

10-20

21-30

31-40

41-50

51-60

61-70

Table  3: Pituitary h e igh t and volum e  in age  q uartile s

Pitutary height (cm) Pituitary volume (cm3)
Males Females Total Males Females Total

0.53±0.085

0.58±0.081

0.57±0.68

0.58±0.071

0.59±0.60

0.54±0.070

0.53±0.081

0.62±0.026

0.59±0.57

0.57±0.084

0.58±.059

0.57±0.56

0.53±0.082

0.60±0.064

0.58±0.06

0.57±0.077

0.59±0.598

0.55±0.066

0.34±0.123

0.428±0.11

0.45±0.90

0.45±0.125

0.46±0.072

0.43±0.77

0.37±0.099

0.50±0.082

0.50±0.11

0.45±0.143

0.500±0.09

0.51±0.12

0.36±0.11

0.46±0.103

0.49±0.111

0.44±0.133

0.48±0.084

0.46±0.106

Dis cus s ion

De s pite  its  s m all s iz e  th e  pituitary gland plays  a m ajor
role in ne uroe ndocrine  re gulation. Evaluation of pitui-
tary h e igh t and volum e  is  of gre at diagnos tic and prog-
nos tic s ignificance . W e  found th at m e an pituitary h e igh t
in our population w as  0.57 ± 0.072 cm  (Tab. 2). Sim ilar
re s ults  h ave  be e n re porte d by De nk  e t al (0.57 ± 0.02
cm )9  and Naik e t al (0.58 cm ).13 Low e r h e igh t h as
be e n re porte d by Ts unoda e t al (0.53 ± 0.12 cm )14

w h e re as  gre ate r h e igh t h as  be e n re porte d by Ibinaiye
e t al (0.64cm )15 and Ik ram  e t al (0.63 ± 0.14 cm ).6

Th e  m e an pituitary volum e  in our population w as  0.45
± 0.115 cm 3 (Tab. 2). Ts unoda e t al (0.49  ± 0.10
cm 3)14 h ave  als o re porte d pituitary volum e  in th is
range . Low e r volum e s  h ave  be e n re porte d by Ibinaiye
e t al (0.33cm 3)15 w h e re as  gre ate r volum e s  h ave  be e n
re porte d by Naik e t al, (0.54 cm 3),13 De nk  e t al (0.56
± 0.02 cm 3)9  and Ik ram  e t al (0.59  ± 0.1 cm 3).6

W e  found th at th e  m e an w idth  and volum e  of pituitary
gland w as  s tatis tically gre ate r in fe m ale s  th an m ale s ,
h ow e ve r th e  m e an pituitary h e igh t and de pth  did not
s tatis tically diffe r be tw e e n th e  ge nde rs .(Tab. 2).
Furth e rm ore , th e  diffe re nce  is  m ore  s tark  in younge r
age  groups . (Tab. 3). Lam ich h ane  e t al16 and Naik e t
al13 h ave  als o re porte d s im ilar findings . Th is  could
be  be caus e  of e arly pube rty and adole s ce nce  in
fe m ale s  as  com pare d to m ale s  as  s ugge s te d by Mc
Mas te r e t al.17

Th e  h e igh t of th e  gland incre as e d from  0.53 cm  in
firs t de cade  of life  to 0.60 cm  in th e  s e cond de cade
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and progre s s ive ly de cre as e d to 0.55 cm  in th e  s ixth
de cade . Th e  volum e  of th e  gland w as  le as t in th e  firs t
de cade  of life  (0.36 ± 0.11cm 3) and m axim um  in th e
th ird de cade  (0.49  ± 0.111cm 3) w ith  gre ate r volum e s
in fe m ale s . (Tab. 3). Ibinaiye  e t al15 re porte d  th at th e
gland attaine d pe ak  h e igh t and volum e  in th e  th ird
de cade , w ith  h igh e r value s  in m ale s . Th e re afte r, th e
h e igh t and volum e  de cline d s te adily and th e  low e s t
le ve ls  w e re  re corde d afte r th e  s e ve nth  de cade .
Lam ich h ane  e t al16 re porte d th at th e  large s t volum e
am ong m ale s  w as  0.49  cm 3 ± 0.23 cm 3 in th e  fifth
de cade  q uartile  and in fe m ale s  th e  large s t pituitary
volum e  0.52 ± 2.22 cm 3 w as  in th e  fourth  de cade
q uartile .
W e  h ave  obs e rve d th at am ong th e  four param e te rs
th at w e  s tudie d in re lation to th e  pituitary gland,
pituitary h e igh t ch ange d m os t re m ark ably w ith  re s pe ct
to age  and s e x. Th is  is  in partial agre e m e nt w ith  th e
opinion th at m id-s agittal h e igh t of th e  pituitary gland
accurate ly indicate s  variations  in s tructure  of th e
pituitary gland.18-20 M inor variations  re porte d in
lite rature  re garding th e  h e igh t, w idth , de pth  and
volum e  and th e ir re lations h ip w ith  ge nde r and age
progre s s ion could be  due  to ge ograph ical variations
in ge ne tics , die t and h orm onal factors .

Lim itations
Our s tudy is  lim ite d by s e le ction bias  due  to th e  fact
th at th e  h igh  cos t of th e  e xam ination did not pe rm it
us  to s tudy norm al volunte e rs . H e nce , patie nts  w ith
oth e r conditions , but w ith out clinical or im aging e vi-
de nce  of ne uroe ndocrine  or ne urops ych iatric path o-
logy w e re  s e le cte d. Th e  non-availability of 3D s oftw are
in our ce nte r m igh t h ave  affe cte d th e  accuracy of our
m e as ure m e nts . As  s ugge s te d by Lurie  SN e t al,21

w e  als o re com m e nd us ing 3D volum e try for m e as uring
pituitary s iz e s  in future  s tudie s  w ith  a gre ate r s am ple
s iz e .

Conclus ion

Our s tudy points  to ge nde r and age  re late d variation
in pituitary dim e ns ions . W e  h ave  re porte d re fe re nce
value s  for th e  norm al pituitary gland dim e ns ions  in our
population w h ich  w ill aid in as s e s s m e nt and diagnos is
of patie nts  w ith  s tructural and functional abnorm alitie s
of th e  pituitary gland.
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