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Introduction

Th e  e m pty s e lla or arach noidoce le  h as  be e n de fine d
as  th e  h e rniation of s ubarach noid s pace  w ith in th e
s e lla turcica and it is  as s ociate d w ith  e longate d pitui-
tary s talk  and flatte ning of pituitary gland.1-3,31

In e arlie r days  an e nlarge  s e lla on plain radiograph y
w as  cons ide re d w ith  pre s e nce  of an intra s e llar or
para s e lle r ne oplas m .
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BACKGROUND: Prim ary e m pty s e lla (PES) is  re garde d as  an incide ntal finding but th e re  are  s e ve ral s tudie s
docum e nting th e  as s ociation of PES w ith  clinical, h orm onal and im aging abnorm alitie s . Th e  prim ary e m pty s e lla
(PES) or arach noidoce le  is  th e  h e rniation of s ubarach noid s pace  w ith in th e  s e lla turcica in patie nts  h aving no
h is tory of pituitary tum or, s urge ry, or radioth e rapy. MATERIAL AND METHODS: Th is  s tudy is  de s igne d to
re tros pe ctive ly e valuate  th e  s e le cte d variable s  including clinical fe ature s , bioch e m ical e ndocrine  functions  and
radiological im aging findings  from  th e  m e dical re cords  of 200 patie nts  w ith  a diagnos is  of PES on MR brain
im aging. RESULTS: Out of 200 patie nts  41 (20.50% ) w e re  m ale  and 159  (79 .50% ) w e re  fe m ale . Th e  m e an age
at th e  tim e  of diagnos is  w as  56.87 ye ars . In all th e  patie nts  th e  diagnos is  of PES w as  m ade  by m agne tic re s onance
im aging (MRI). In both  th e  ge nde rs  h e adach e  is  th e  m os t pre vale nt s ym ptom  in our s tudy s e e n in 67.5% . Th e
s e cond com m one s t as s ociation in m ale  group is  ve rtigo s e e n in 7.5%  and obe s ity in fe m ale  group s e e n in 28.5% .
Th e  th ird com m one s t as s ociation obs e rve d in m ale  group found to be  obe s ity in 6.5%  and h ype rte ns ion in fe m ale
group s e e n in 26.5% . Th e  le as t com m on as s ociation are  ataxia and rais e d intracranial te ns ion (ICT) s e e n only
in 3%  of cas e s . CONCLUSION: Prim ary e m pty s e lla is  a condition ranging from  as ym ptom atic population to
patie nts  w ith  m ultiple  clinical, ne uroopth alm ological and h orm onal dis orde rs . Th is  w ide  range  of variability re fle ct
th e  dive rs ity of its  path oge ne s is . Patie nts  h aving s e ve re  intracranial te ns ion (ICT), dis abling h e adach e s  and
s e ve re  vis ual dis turbance s  s h ould be  e valuate d for a pote ntial ne uro-s urgical tre atm e nt. As  our s tudy is  re tros pe ctive
s o no follow  up data could be  obtaine d. H ow e ve r due  to ris k  of dis e as e  progre s s ion a re gular radiological,
e ndocrine  and ne uroopth alm ological re as s e s s m e nt is  re com m e nde d.
Keywords: Prim ary e m pty s e lla (PES), Em pty s e lla (ES), Magne tic re s onance  im aging, brain, arach noidoce le ,
h e adach e .
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An incom ple te  s e llar diaph ragm  is  an e s s e ntial pre
re q uis ite  for th e  de ve lopm e nt of prim ary e m pty s e lla. It
m ay conge nital or due  to oth e r acq uire d caus e s .16-17

It is  e ith e r w ith  or w ith out e nlarge m e nt of s e lla. Initially
th is  condition is  diagnos e d in pos t m orte m  s tudie s
and on plain radiograph y h ow e ve r it is  incre as ingly



re cogniz e d in routine  radiology practice  due  to adve nt
of CT s cans  and MR Im aging. Multiple  e ndocrine  and
non-e ndocrine  abnorm alitie s  are  de s crib e d in
as s ociation w ith  e m pty s e lla.4-9  Now  it h as  be e n a
routine  practice  in m os t im aging ce nte rs  w orldw ide
including ours  to com m e nt on s e lla as  a part of routine
brain re porting protocol. Tw o type s  of e m pty s e lla
s h ould be  dis tinguis h e d. Th e  firs t one  is  calle d Prim ary
e m pty s e lla (unre late d to any pre vious ly k now n
path ology) and s e condary e m pty s e lla w h e n a pituitary
gland s h rink s  afte r s urge ry, radioth e rapy, drug
tre atm e nt, pos tpartum  ne cros is  or lym ph ocytic h ypo-
ph ys itis .2,5,10

PES m ay be  s e e n in as ym ptom atic patie nts  or it is
as s ociate d w ith  various  clinical and ne urological
fe ature s  and e ndocrine  dys functions .11

Th e  aim  of th is  re tros pe ctive  s tudy is  to re port th e
incide nce s  of s e le cte d variable s  in patie nts  w ith  PES.
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6. Patie nts  h aving rais e d s e rum  prolactin le ve l > 100
m g/m l.

DATA ACQUISITION
Study group w as  ide ntifie d by s e arch ing MRI re port
data bas e  w ith  th e  k e y w ord “e m pty s e lla.”
Standard crite ria (CSF occupying m ore  th an 50%  of
s e lla turcica w ith  com pre s s e d pituitary agains t th e
s e llar w all) for MRI diagnos is  of e m pty s e lla is  follow e d
at our ins titute  (Fig. 1, 2)

Material and Methods

W e  re tros pe ctive ly e valuate  th e  clinical data for our
s e le cte d variable  in 200 patie nts  from  both  ge nde rs .
All th e  patie nts  h ad PES diagnos e d by MRI. Th e
m e an age  at th e  tim e  of diagnos is  w as  56.87 ye ars .
Clinical data w as  obtaine d from  th e  h os pital m e dical
re cords  w ith  approval from  e th ics  com m itte e .

SETTINGS:
Study w as  conducte d at th e  de partm e nt of radiology,
Liaq uat National H os pital, a te rtiary care  h os pital and
te ach ing ins titute  in Karach i.

STUDY GROUP:
Th e  s tudy group cons is te d of patie nts  from  both
ge nde rs  w h o w e re  diagnos e d to h ave  PES on routine
MRI im aging at out ins titute  from  July 2015 to June
2018.

EXCLUSION CRITERIA:
1. M RI re ports  no h aving functional de tails .
2. MRI re ports  not m e ntioning about pituitary gland.
3. Patie nts  h aving pituitary or paras e llar tum ors .
4.Patie nts  w h o unde rgoing s e llar s urge ry or
radioth e rapy.
5. Patie nts  h aving grow th  h orm one  or cortis ol h ype r
s e cre tion.

Figure 1: Norm al anatom ic re lations h ips  of s e lla (le ft)and arach noid
h e rniation th rough  an incom pe te nt diaph ragm  s e llae  w ith  ballooning

of th e  s e lla (righ t).

Figure 2a & b: (T1 and T2 s agital and coronal MRI de m ons trating
th e  norm al pituitary gland &  s e lla)



Mean Age:

Gender:

Male:

Female:

Table 1: Age  and Se x dis tribution

56.87±14.16

n(%)

41(20.5)

159(79.5)

Association of gender with different factors

Headache

Yes

No

Fits

Yes

No

Ataxia

Yes

No

Visual Disturbance

Yes

No

Hormonal Disturbance

Yes

No

Raised ICT

Yes

No

Psychiatric Illness

Yes

No

Sensorineural Hearing Loss

Yes

No

Vertigo

Yes

No

Obesity

Yes

No

Hypertension

Yes

No

Factors Total n(%) Male n(%) Female n(%) P-value

135(67.5)

65(32.5)

18(9)

182(91)

6(3)

194(97)

21(10.5)

179(89.5)

27(13.5)

173(86.5)

6(3)

194(97)

12(6)

188(94)

11(5.5)

189(94.5)

57(28.5)

143(71.5)

70(35%)

130(65)

66(33)

134(67)

33(16.5)

8(4)

1(0.5)

40(20)

2(1)

39(19.5)

9(4.5)

32(16)

5(2.5)

36(18)

1(0.5)

40(20)

5(2.5)

36(18)

4(2)

37(18.5)

15(7.5)

26(13)

13(6.5)

28(14)

13(6.5)

28(14)

102(51)

57(28.5)

17(8.5)

142(71)

4(2)

155(77.5)

12(6)

147(73.5)

22(11)

137(68.5)

5(2.5)

154(77)

7(3.5)

152(76)

7(3.5)

152(76)

42(21)

117(58.5)

57(28.5)

102(51)

53(26.5)

106(53)

0.046*

0.13**

0.605**

0.007*

0.784**

1**

0.061**

0.241**

0.198**

0.62**

0.843**

Table 2: As s ociation of ge nde r w ith  diffe re nt s e le cte d variable s

Clinical and h orm onal dis turbance s  of s e le cte d vari-
able s  w as  re corde d from  m e dical re cords . Th e re  are
nine  s e le cte d variable s  (h e adach e , fits , ataxia, vis ual
dis turbance , h orm onal dis turbance , rais e d ICP, Ps y-
ch iatric illne s s , Se ns orine ural h e aring los s  and ve rtigo)
note d in th e  s tudy population h aving PES.
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inve s tigate d. In both  th e  groups  h e adach e  w as  found
to be  th e  m os t fre q ue nt s ym ptom  s e e n in 67.5% .
Follow e d by pre s e nce  of obe s ity in 35%  cas e s  and
h ype rte ns ion in 33% . Ve rtigo, h orm onal dis turbance s
w e re  als o com m on w ith  incide nce  of 28.5% , 13.5%
and 10.5%  re s pe ctive ly. Th e  fits  w as  found to be  9 %
w h e re as  ps ych iatric illne s s  w as  s e e n in 6%  cas e s .

Results

Total 200 patie nts  w e re  include d w ith  th e  diagnos is
of prim ary e m pty s e lla (PES) bas e d on  MRI re ports .
Im aging w as  pe rform e d in th e  de partm e nt of Radio-
logy, Liaq uat National H os pital Karach i ove r a pe riod
of 3 ye ars  from  01 July 2015 to 30 June  2018.

STATISTICAL ANALYSIS

Statis tical Pack age  for th e  Social Scie nce s  Softw are
(SPSS) ve rs ion 21 w as  us e d for data analys is . Quan-
titative  variable  w as  pre s e nte d as  Me an ± SD lik e
age . Fre q ue ncie s  and pe rce ntage s  w e re  com pute d
for q ualitative  variable s  lik e  ge nde r, h e adach e , obe s ity,
h ype rte ns ion, ve rtigo, h orm onal dis turbance , vis ual
dis turbance , fits , ps ych iatric illne s s , s e ns orine ural
h e aring los s , ataxia and rais e d CT. Pie  ch arts  and
bar graph s  w e re  plotte d for cate gorical data. Ch i-
s q uare  and Fis h e r e xact te s t w ill be  us e d for finding
as s ociation be tw e e n cate gorical variable s  w h e re
appropriate . P 0.05 w ill be  cons ide re d as  s ignificant.
Of 200 patie nts  s tudie d 159  (79 .5% ) w e re  fe m ale s
and 41 (20.5% ) w e re  m ale s  (Tab. 1). In all th e  patie nts
e m pty s e lla w as  docum e nte d by MR Im aging. Diffe re nt
clinical conditions  and as s ociate d dis e as e s  w e re

Pie  ch art for th e  ge nde r dis tribution in s tudy population



Headache

Obesity

Hypertension

Vertigo

Hormonal Disturbance

Visual Disturbance

Fits

Psychiatric Illness

Sensorineural Hearing Loss

Ataxia

Raised ICT

Table 3: Incide nce  of variable s  in s tudy population

Variables Overall Patients %

135

70

66

57

27

21

18

12

11

6

6

135(67.5)

70(35)

66(33)

57(28.5)

27(13.5)

21(10.5)

18(9)

12(6)

11(5.5)

6(3)

6(3)

Headache

Vertigo

Obesity

Hypertension

Visual Disturbance

Hormonal Disturbance

Psychiatric Illness

Sensorineural Hearing Loss

Ataxia

Fits

Raised ICT

Table 4: Incide nce  of variable s  in m ale  group

Variables Males %

33

15

13

13

9

5

5

4

2

1

1

16.5

7.5

6.5

6.5

4.5

2.5

2.5

2

1

0.5

0.5

Headache

Obesity

Hypertension

Vertigo

Hormonal Disturbance

Visual Disturbance

Fits

Psychiatric Illness

Sensorineural Hearing Loss

Ataxia

Raised ICT

Table 5: Incide nce  of variable s  in fe m ale  group

Variables Females %

102

57

53

42

22

12

17

7

7

4

5

51

28.5

26.5

21

11

6

8.5

3.5

3.5

2

2.5

Se ns orine ural h e aring los s  w as  re corde d in 5.5%
w h ile  ataxia and rais e d intracranial te ns ion w as  only
s e e n in 3%  cas e s . In fe m ale  group obe s ity is  th e
s e cond com m one s t as s ociation w h ile  in m ale  group
ve rtigo is  s e cond top m os t clinical s ym ptom  (Tab. 2,
3, 4 &  5). In our s tudy h e adach e  and vis ual dis tur-
bance s  both  h ave  s ignificant P-value  (0.046 and
0.007 re s pe ctive ly). W h ile  in re s t of th e  s e le cte d
variable s  th e  P-value  w as  not found to be  s tatis tically
s ignificant.
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Discussion

Em pty s e lla is  a com m on incide ntal finding in im aging
s tudie s  of brain and it h as  a varying pre vale nce
be tw e e n 8-38% .2,11,30 It is  cons ide re d prim ary w h e n
th e re  is  no h is tory of any s urge ry radiation or ph arm a-

Graph 1: %  of Se le cte d variable s  in ove rall s tudy population

Graph 2,3: %  of s e le cte d variable s  in m ale  &  fe m ale  groups



Figure 3a & b: T1W I s agittal pos t-contras t MRI de m ons trating
(a) norm al pituitary gland and s talk  (w h ite  arrow ), (b) e m pty s e lla
(w h ite  block  arrow ). Note  th at m os t of th e  s e lla turcica is  occupie d

by ce re bros pinal fluid, w h ich  appe ars  h ypo inte ns e .

cological tre atm e nt w h ile  e m pty s e lla dis cove re d afte r
any inte rve ntion or proce dure  is  labe le d as  s e condary
e m pty s e lla. W ith  th e  incre as ing no of patie nts
unde rgoing CT and MRI s tudie s  of brain th e  re porte d
pre vale nce  of prim ary e m pty s e lla is  als o ris ing
proportionate ly. Th e  optim um  im aging of s e lla is  w ith
MRI. Com pute d tom ograph y (CT) im aging is  com ple -
m e ntary to MR Im aging for th e  de te ction of unde rlying
bony ch ange s  (Fig 1). If MR is  contraindicate d th in
s e ction m ulti de te ctor im aging of s e lla is  pe rform e d
w ith  s ub m illim e te r s lice  th ick ne s s  follow e d by re cons -
truction in all th re e  im aging plane s  (Fig. 2, 3).33 Th e
s tandard MRI crite ria for diagnos is  of prim ary e m pty
s e lla us e d in our ins titute  is  th at 50%  of th e  s e lla
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turcica is  be ing occupie d by th e  ce re bros pinal fluid
(CSF) and it is  a s tandard practice  to re port all s uch
cas e s  done  at our ins titute . Magne tic re s onance
im aging (MRI) confirm s  th e  diagnos is  of an e m pty
s e lla. On T1 s agittal im age s  th e re  is  e xte ns ion of
CSF into th e  s e lla and re m aining glands  is  com -
pre s s e d along th e  s e llar floor. Ce ntral pos ition of th e
infundibulum  is  a us e ful s ign in an e m pty s e lla w h ich
h e lps  to rule  out a s upra s e llar cys tic le s ion32 in
as ym ptom atic patie nts  w ith  an incide ntal finding of
an e m pty s e lla, s e condary caus e s  s h ould be  e xclude d
firs t.29  Prim ary e m pty s e lla is  a com m on finding and
it is  m os t com m only re porte d in fe m ale s . In our s tudy
w e  found PES in 159  fe m ale s  18 and 41 m ale  patie nts .
Pre gnancy als o trigge r th e  ons e t of PES.19

Multiple  s tudie s  s ugge s ts  th at h e adach e  is  th e  m os t
com m one s t s ym ptom  in PES population and it is
re porte d in 60-80%  of cas e s 3,20 s im ilar to our findings
(67.5% ). Th e  h e adach e  in PES patie nts  is  h ypoth e -
s iz e d to be  caus e s  by traction on th e  vas cular and

m e ninge al s tructure s  in th e  s e llar cavity s till th e re  is
no conclus ive  e vide nce  available  to s upport th is
h ypoth e s is .25 Se ve ral re ports  in lite rature  s ugge s ts
th at PES h as  als o be e n as s ociate d w ith  obe s ity.21-22

Fe w  auth ors  be lie f th at obe s ity induce s  h ype rcapnia
w h ich  w ill le ad to e le vate d CSF pre s s ure  and induce
h e rniation of s upras e llar s ubarach noid s pace .23-24

In our s tudy w e  found s ym ptom s  of ve rtigo in 28.5%
and h orm onal dis turbance s  in 13.5% . Vis ual dis tur-
bance s  w e re  s e e n in 10.5%  of cas e s . In lite rature  th e
vis ual dis turbance s  re porte d in PES patie nts  is
be tw e e n 1.6-16% .3 Vis ual dis turbance s  us ually cons is t
of re duce d vis ion, vis ual fie ld de fe cts , bite m poral
h e m inopia and q uadrantanopia. Som e  auth ors  e xplain
th e  im prove m e nt of vis ual fie ld de fe cts  afte r s urgical
inte rve ntions  by th e  fact th at traction of pituitary s talk
m ay caus e  m icros copic anatom ical alte ration in th e
vis ual s ys te m  or in its  vas cular s upply th at is  not
cle arly e vide nt on th e  im aging s tudie s . Vis ual de fe cts
m ay occur from  com pre s s ion of optic ch ias m a.28 Fits
and ps ych iatric illne s s  w as  s e e n in 9 %  and 6%
re s pe ctive ly. Se ns orine ural h e aring los s  (SNH L) is
s e e n in 5.5%  and ataxia and rais e d ICT both  h ave  a
low  incide nce  of only 3% . Patie nts  w ith  s ym ptom s  of
rais e d ICT, h ype rte ns ion, dis abling h e adach e  and
vis ual dis turbance s  s h ould be  care fully m onitore d
and e valuate d for a pote ntial ne uros urgical tre atm e nt.26

Due  to ris k  of dis e as e  progre s s ion various  s tudie s
s ugge s ts  re gular radiological and ne uroopth al-
m ological re as s e s s m e nts .27

Our s tudy  h as  a large  patie nt data bas e  and w ide
range  of variable s . Th e  s tudy h as  lim itations  of
re tros pe ctive  data colle ction and analys is  bas e d on
patie nts  m e dical re cord m aintaine d in our ins titute
h ow e ve r pre cautions  w e re  tak e n to incorporate  to
colle ct all th e  re le vant data. As  th is  is  a re tros pe ctive
s tudy no follow  up data could be  obtaine d.

Conclusion

Prim ary e m pty s e lla is  not alw ays  be  an incide ntal
finding on MRI im aging. Multiple  clinical conditions
lik e  h e adach e , h ype rte ns ion, ve rtigo, h orm onal and
vis ual dis turbance s , fits  and ps ych iatric illne s s e s ,
SNH L, ataxia and rais e d ICT are  ofte n s e e n in patie nts
w ith  PES. Th is  re fle cts  th e  dive rs e ne s s  of its
path oge ne s is . In our s tudy m os t cas e s  of PES w e re



s e e n in fe m ale  population. W e  s ugge s ts  th at patie nts
w ith  PES s h ould unde rgo clinical, e ndocrine  and
ne uroopth alm ological e valuations  cons ide ring th e
h igh  incide nce  of th is  dis orde r.
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