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Introduction

Fe m ale  patie nts  of all age  groups  can pre s e nts  w ith
one  of fre q ue nt com plaint lik e  abnorm al ute rine  ble e d.1

In pas t approxim ate ly 33%  of w om e n re fe rre d to
gyne cologis ts  pre s e nte d w ith  com plaints  of abnorm al
ute rine  ble e d. Now  th is  pe rce ntage  is  incre as e d to
approxim ate ly 69 %  in pre m e nopaus al and pos t
m e nopaus al age  groups . Endom e trial path ologie s
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OBJECTIVE: To e valuate  th e  diagnos tic accuracy of h ys te ros onograph y agains t trans vaginal ultras ound in
diagnos is  of ute rine  le s ions  by tak ing h ys te ros copy as  gold s tandard. DESIGN: Cros s  s e ctional s tudy. PATIENTS

AND METHODS:  Th is  s tudy w as  conducte d in De partm e nt of Radiology, at Bolan Me dical Com ple x H os pital,
Que tta from  1s t July 2018 to 30th  April 2019 . W om e n pre s e nte d w ith  h is tory of abnorm al ute rine  (AUB) ble e ding
w e re  include d in th is  s tudy. Pre gnancy w as  rule d out by trans abdom inal s can. Trans vaginal ultras ound and
h ys te ros onograph y w e re  pe rform e d in all th e  patie nts . All th e  data w e re  code d and analyz e d us ing SPSS ve rs ion
21. RESULTS: 446 patie nts  w h o unde rw e nt trans vaginal ultras ound (TVUS), h ys te ros onograph y (H SG), and
h ys te ros copy as  part of th e ir gyne cological inve s tigations . For e ndom e trial polyps , TVUS s h ow s  s e ns itivity
60.53% , s pe cificity 9 7.06% , pos itive  pre dictive  value  (PPV) 9 5.83% , and ne gative  pre dictive  value  (NPV) 68.75%
w h ile  H SG s h ow s  s e ns itivity 9 5% , s pe cificity 9 7.14% , PPV 9 7.44% , and NPV 9 4.44% . For s ubm ucous  le iom yom a,
TVUS s h ow s  s e ns itivity 57.14% , s pe cificity 9 3.48% , PPV 84.21% , and NPV 78.18%  w h ile  H SG s h ow s  s e ns itivity
9 6.55% , s pe cificity 100.00% , PPV 100.00% , and NPV 9 7.9 2% . CONCLUSION: Diagnos tic e fficacy of H SG is
s upe rior to TVUS for th e  diagnos is  of e ndom e trial polyps  and s ubm ucous  fibroids . H SG s h ould be  cons ide re d
as  an inte rm e diate  inve s tigation afte r TVUS to as s e s s  intracavity path ology and to confirm  th e  diagnos is ;
h ys te ros copy s h ould be com e  a th e rape utic inte rve ntion.
Keywords: H ys te ros onograph y (H SG), Trans vaginal ultras ound (TVUS), Ute rine  Le s ions , Abnorm al Ute rine
ble e ding.
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re pre s e nt 10%  of caus e  pos t m e nopaus al ble e d and
is  fre q ue ntly diagnos e d on im aginig.2 In s ubfe rtile
population polyps , m yom as , s yne ch iae  and conge nital
ute rine  m alform ations  are  com m on e ndom e trial
path ologie s  w ith  pre vale nce  ranging be tw e e n 11-
45% . 3 10-15%  of couple s  s e e k ing tre atm e nt for
infe rtility us ually re pre s e nt w ith  ute rine  abnorm alitie s
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of a liq uid m e dium  (e .g., norm al s aline ) s o it provide s
be tte r vis ualiz ation of ute rine  cavity Endom e trial
th ick ne s s , h e te roge ne ity, unde rlying e tiology of abnor-
m al e ndom e trial th ick ne s s  are  be tte r e valuate d in
com paris on to TVUS.15

Rationale  of th is  s tudy is  to furth e r focus  and furth e r
de ve lop th e  role  of s onoh ys te rograph y w h ich  is  m ore
s e ns itive  and m ore  s pe cific th e n trans vaginal
ultras onograph y in diagnos is  of e ndom e trial polyps
and s ubm ucos al fibroids .

as  m ain unde rlying e tiology.4

Prior to th e  introduction of as s is te d re productive
te ch niq ue  (ART) Trans vaginal ultras onograph y w as
be ing routine ly us e d for ove r de cade s . H ow e ve r,
ce rtain path ologie s  involving ute rine  cavity (Polyps ,
Subm ucos al m yom as , Syne ch iae ) th e  diagnos tic yie ld
of TVUS is  low .5,6 Th e re  are  h igh  ch ance s  th at
e ndom e trial and ute rine  path ologie s  could be  e as ily
m is s e d on TVUS in 10-30%  of infe rtile  and as ym pto-
m atic w om e n.7 Th e re fore  th e  m ains tay of H ys te ros o-
nograph y w as  to aid m ore  be ne fits  in de te ction of
th os e  conditions  w h ich  are  e as ily m is s e d on TVUS.
Th e  m e th od of H SNG involve s  th e  infus ion of norm al
s aline  th rough  th e  e ndoce rvical canal into th e  ute rine
cavity w h ich  aids  be tte r vis ualiz ation of ute rus  cavity.
H SNG provide s  s e ns itivity and s pe cificity rate s  of
9 8%  and 83% , re s pe ctive ly, and pos itive  and ne gative
pre dictive  value s  of 9 6%  and 9 1% , re s pe ctive ly.6

Aide d be ne fit of H SG is  its  cos t e ffe ctive ne s s  as  it is
tw o to nine  tim e s  le s s  e xpe ns ive  th an diagnos tic
h ys te ros copy. H SG can e as ily re place  h ys te ros copy
in 84%  of th e  cas e s . It can als o along w ith  e ndom e trial
biops y can re place  h ys te ros copy as  a gold s tandard
in de te ction of ute rine  abnorm alitie s  according to
s om e  auth ors .8

Th e  m ains tay of H SG is  th e  de te ction of ute rine  cavity
of w om e n s uffe ring from  abnorm al pre  and pos t
m e nopaus al ble e d, polyps , m yom as  or s ynach iae .9

In pre s e nce  of focal or diffus e  e ndom e trial th ick e ning
or com prom is e d TVUS im age s , H SG is  indicate d as
a com ple m e ntary tool, as  it provide s  be tte r vis ualiz a-
tion of ute rine  cavity by ins tilling a liq uid m e dium .10

In com paris on to h ys te ros copy, H SG prove d to be
le s s  cos t e ffe ctive , le s s  invas ive  and in als o le s s
painful.11-13 One  of th e  be ne fits  of H SG is  th at it als o
re pre s e nte d to im prove  th e  s ucce s s  rate s  of ART
cycle s  and de cre as e s  th e  rate s  of cycle  cance l-lation
and e m bryo im plantation failure s . It is  als o indi-cate d
as  inve s tigation of ch oice  for w om e n unde rgoing IVF
tre atm e nt.6

Th e  purpos e  of th is  s tudy is  to e valuate  th e  be ne fits
of H SG in population s uffe ring from  abnorm al ute rine
ble e ding. All patie nts  unde rw e nt pe lvis  ultras ounds
and th os e  w ith  inconclus ive  re s ults  furth e r inve s tigate d
on TVUS as  Is t line  of inve s tigation.1 H SG als o plays
a pivotal role  and w as  introduce d by Nannini e t al. in
19 81.14

As  it is  alre ady m e ntione d th at H SG utiliz e s  ins tillation

Material and Methods

Th is  com parative  s tudy w as  conducte d in De partm e nt
of Radiology at, Bolan M e dical Com ple x H os pital,
Que tta from  1s t July 2018 to 30th  April 2019 . Th e
s tudy w as  duly approve d by e th ical re vie w  com m itte e .
100 w om e n of th e  age  group 20 to 66 ye ars  w ith
m e an age  of 38.79  ± 7.68 (Standard de viation), pre -
s e nte d w ith  h is tory of abnorm al ute rine  ble e ding
(m e nnorh agia, dys m e norrh oe a, inte rm e ns trual ble e -
ding, irre gular ble e ding) w e re  include d in th is  s tudy.
Pre gnancy w as  rule d out by trans abdom inal s can.
Inform e d cons e nt w as  tak e n. Th e  age , s ym ptom s ,
m e dical h is tory and clinical findings  of all th e  patie nts
w e re  re corde d. Trans vaginal s can as  w e ll as  h ys te ro-
s onograph y w as  pe rform e d in all patie nts  and findings
w e re  re corde d.
Th e  patie nt w as  place d in th e  lith otom y pos ition.
Ce rvix w as  cle ane d us ing piode ne  s olution and s pe -
culum  w as  ins e rte d. Ce rvical os  w as  localiz e d and
cle ane d w ith  piode ne  s olution. Fole ys  cath e te r of s iz e
5 to 7 Fre nch  w as  ins e rte d th rough  th e  os  and w as
inflate d us ing 2 m l of norm al s aline  and s pe culum
w as  re m ove d. A s tandard trans vaginal ultras ound
w as  ins e rte d alongs ide  th e  cath e te r and 10 to 20 m l
of norm al s aline  w as  ins tille d into th e  e ndom e trial
cavity.
Th e  follow ing variable s  w e re  as s e s s e d in both  TVUS
and H SG. Endom e trial th ick ne s s  > 8 m m , pre s e nce
of s ubm ucos al fibroid, pre s e nce  of intram yom e trial
fibroid and pre s e nce  of e ndom e trial polyp. H ypoe ch oic
le s ions  alte ring th e  e ndom e trial cavity w e re  cons ide re d
s ubm ucos al fibroid. H ypoe ch oic le s ions  in th e  m yo-
m e trium  w e re  cons ide re d intra m yom e trial fibroid.
H ype re ch oic le s ions  w ith in th e  e ndom e trial cavity
w e re  cons ide re d as  polyp. TVUS and H SG w e re
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(a cons e q ue nce  of pre vious  low e r s e gm e nt cae s are an
s e ction (LSCS) by H SG as  th e  caus e  for th e ir inte r-
m e ns trual ble e ding. All of th e s e  is th m ic de fe cts  w e re
not ide ntifie d by TVUS.
Th e  diagnos tic e fficacy of TVUS and H SG for th e
diagnos is  of e ndom e trial polyps  and s ubm ucous
fibroids  w e re  calculate d by th e  validation te s ts  s h ow n
in (Tab. 2).

pe rform e d by th e  s ingle  s e nior cons ultant radiologis t
w ith  e xpe rie nce  of m ore  th an five  ye ars . It w as
pe rform e d in TO SH BA Ultras ound m ach ine  us ing
6.5MH Z  m ulti fre q ue ncy trans vaginal probe . Both  th e
TVS and H SG w e re  pe rform e d by cons ultant
radiologis t. Th e  patie nts  w e re  follow e d up afte r
re s pe ctive  s urge rie s . Th e  h is topath ological analys is
of th e  le s ions  w as  done  in th e  Path ology De partm e nt
and th e  h is topath ology re ports  w e re  cons ide re d as
th e  gold s tandard. All th e  findings  w e re  colle cte d in
a pre de s igne d proform a. Th e  data w e re  code d and
analyz e d us ing SPSS ve rs ion 20. Th e  s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive
value , fals e  pos itive  and fals e  ne gative  w e re
calculate d.

Results

Out of 446 patie nts  w h os e  re cords  w e re  e xam ine d,
26 w e re  e xclude d due  to incom ple te  data; 420 patie nts
w e re  include d in th is  analys is . 152 patie nts  unde rw e nt
h ys te ros copy due  to s us pe cte d intracavity le s ions  on
H SG and ute rine  cavity le s ions  w e re  confirm e d in 148
patie nts  (Tab. 1). Th e re  w e re  no docum e nte d com plica-
tions  during or afte r th e  H SG proce dure  in th is  s tudy.
Th e  H SG proce dure  w as  com ple te d s ucce s s fully in
9 9 .52%  of patie nts .

TVUS w as  “norm al” in 64 patie nts . H ow e ve r, 18 of
th e s e  w e re  found to h ave  intracavity path ology on
H SG (ce rvical polyp: 2, e ndom e trial polyp: 8, s ub-
m ucous  fibroid: 4, and As h e rm an’s  s yndrom e : 4).
Four w om e n w e re  diagnos e d w ith  intraute rine  adh e -
s ions  (As h e rm an’s  s yndrom e ) by H SG alth ough  th e
TVUS faile d to ide ntify th is  proble m  in all four cas e s .
Four w om e n w h o w e re  inve s tigate d for inte rm e ns trual
ble e ding w e re  found to h ave  ante rior is th m ic de fe cts

Intracavity Lesions Numbers

As h e rm an’s  s yndrom e

Endom e trial polyp

Endom e trial polyp plus  Subm ucous  fibroid

IUCD

Polypoid e ndom e trium

Subm ucous  fibroid

Total

4

76

4

4

8

52

148

Table 1: Intracavity le s ions  confirm e d by h ys te ros copy.

TVS
95% CI

HSGM
95% CI

Endom e trial
polyps

Table 2: Validation te s ts  for TVS and H SGM for th e  diagnos is  of
e ndom e trial polyps  and s ubm ucous  fibroids

Se ns itivity
Spe cificity
Pos itive  PV
Ne gative  PV

60.53%
9 7.06%
9 5.83%
68.75%

43.39 %  to 75.9 6%
84.67%  to 9 9 .9 3%
78.88%  to 9 9 .89 %
53.75%  to 81.34%

9 5.00%
9 7.14%
9 7.44%
9 4.44%

83.08%  to 9 3.39 %
85.08%  to 9 9 .9 3%
86.52%  to 9 9 .9 4%
81.34%  to 9 9 .32%

Subm ucous
Fibroids

Se ns itivity
Spe cificity
Pos itive  PV
Ne gative  PV

57.14%
9 3.48%
84.21%
78.18%

37.18%  to 75.54%
82.10%  to 9 8.63%
60.42%  to 9 6.62%
64.9 9 %  to 88.19 %

9 6.55%
100.00%
100.00%
9 7.9 2%

82.24%  to 9 9 .9 1%
9 2.45%  to 100.00%
87.66%  to 100.00%
88.9 3%  to 9 9 .9 5%

For th e  diagnos is  of e ndom e trial polyps , TVUS s h ow e d
a s e ns itivity of 60.53% , s pe cificity of 9 7.06% , and
pos itive  pre dictive  value  (PPV) and ne gative  pre dictive
value  (NPV) of 9 5.83%  and 68.75% , re s pe ctive ly.
H SGM s h ow e d a s e ns itivity of 9 5% , s pe cificity of
9 7.14% , PPV 9 7.44% , and NPV 9 4.44% .
For th e  diagnos is  of s ubm ucous  le iom yom a, TVUS
s h ow e d a s e ns itivity of 57.14% , s pe cificity 9 3.48% ,
PPV 84.21% , and NPV 78.18% , w h e re as  H SG
s h ow e d a s e ns itivity of 9 6.55% , s pe cificity 100.00% ,
PPV 100.00% , and NPV 9 7.9 2% . (Fig. 1a) s h ow s
th ick e ne d e ndom e trium  on TVS w h ich  com e s  out
to be  s ubm ucos al fibroid on s onoh ys te rograph y
(Fig. 1b).

Figure 1a: TVS s h ow s  th ick e ne d e ndom e trium  fibroid.
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nos e  e ndom e trial polyps  in com paris on to h ys te ros -
copy alone . All but one  of th e  w om e n s us picious  of
h aving e ndom e trial polyps  s ubm itte d to h ys te ros copy
h ad th e ir diagnos e s  confirm e d in th is  s tudy.
A com pre h e ns ive  e valuation of diagnos tic h ys te ros -
copy in abnorm al ute rine  ble e ding19  infe rre d th at th e
s e ns itivity and s pe cificity of h ys te ros copy in diagnos ing
e ndom e trial polyps  w as  0.9 4 (9 5%  CI 0.9 2 to 0.9 6)
and 0.9 2 (9 5%  CI 0.9 1 to 0.9 4), re s pe ctive ly. W h ile
for de te rm ining s ubm ucos al m yom as , th e  s e ns itivity
w as  0.87 (9 5%  CI 0.81 to 0.9 2) w ith  a s pe cificity of
0.9 5 (9 5%  CI 0.9 3 to 0.9 7). Th e  e ffe ctive ne s s  of
h ys te ros copy in th e ir s tudy is  com m is e rating to th e
findings  for H SG and it can th e re fore  cam e  to a
conclus ion th at H SG is  as  fruitful as  h ys te ros copy in
de te ction of e ndom e trial polyps  and s ubm ucos al
fibroids . Oth e r s tudie s  als o s upporte d th is .20

As  s tate d e arlie r, H SG h as  th e  advantage s  of be ing
le s s  invas ive , le s s  e xpe ns ive  and is  as s ociate d w ith
le s s  patie nt dis com fort. An additional s pe cification is
th at th e  le s ions  can be  e as ily q uantifie d by m e as ure -
m e nts  and th e  pos ition of th e  le s ions  can be  accurate ly
de te rm ine d, re lative  to th e  m yom e trium .21 Oth e r
ute rine  and pe lvic s tructure s  (Ovarie s , low e r ute rine
s e gm e nt, both  adne xas ) can als o be  de m ons trate d
at th e  s am e  s itting during an H SG e xam ination.
Th e  us e  of th e  s onoluce nt m e dium  w ith in th e  ute rine
cavity facilitate s  th e  ch oice  of e vide nce -bas e d
tre atm e nt options . For e xam ple , th e  le ngth  of th e
ute rine  s e ptum  of up to 1 cm  m ay not ne e d any s ur-
gical corre ction to im provis e  re productive  outcom e s .22

Th is  can be  accurate ly e valuate d during H SG but not
q uite  as  e as ily or re adily w h ile  pe rform ing TVUS
alone .
4 is th m ic de fe cts  as  a m ajor caus e  of abnorm al
ute rine  ble e d w e re  e valuate d by H SG and th e s e  w e re
all m is s e d on prior TVUS e xam ination. Th is  is
e xtre m e ly s ignificant in diagnos ing th e  unde rlying
caus e  and for th e  pre cis e  m anage m e nt of th e s e
patie nts  and, in th e s e  cas e s , th e  accurate  diagnos is
w as  only ach ie ve d th rough  by H SG.
H SG proce dure  w as  w e ll tole rate d by all e nrolle d
patie nts . Out of 420, only 2 proce dure s  w e re  fors ak e n
due  to patie nt’s  dis com fort. It prove d to be  le s s
inconve nie nt to th e  patie nts  in com paris on to
h ys te ros copy as  th e y w e re  able  to carry on w ith  th e ir
norm al daily routine  im m e diate ly afte r th e  proce dure .

Discussion

Th is  s tudy cle arly prove s  th at H SG proce dure
re pre s e nte d le s s  failure  rate s  in com paris on to TVUS
in anoth e r publis h e d s tudy w h ich  de m ons trate d failure
rate  of approxim ate ly 7% . It als o re pre s e nts  H SG to
be  h igh ly s e ns itive  and s pe cific along w ith  pos itive
and ne gative  pre dictive  value s  in de te ction of e ndo-
m e trial polyps  and s ubm ucos al fibroids  w h e n com pari-
s on w ith  TVUS is  m ade .16

Oth e r auth ors  als o cam e  to a conclus ion about e ndo-
m e trial polyps  as  th e  m os t ubiq uitous  path ology in
agre e m e nt to th is  s tudy (12.5% ).7 O th e r s tudie s
docum e nte d th at s ubm ucous  m yom as  (18.1% ) w e re
found to be  m ore  pre vale nt th an e ndom e trial polyps
(13.6% ).4

Oth e r auth ors  docum e nte d de cre as e d pre vale nce  of
ute rine  path ologie s , in com paris on to e ndom e trial
polyps  and m yom as  s e e n in 5%  and s yne ch iae  in
1.7%  of patie nts  re s pe ctive ly.17 A s tudy e nrolle d 241
nonfe rtile  w om e n to e valuate  th e  pre s e nce  of e ndo-
m e trial polyps . Enrolle d patie nts  unde rw e nt H SG and
h ys te ros copy s im ultane ous ly, and th e  s e ns itivity,
s pe cificity, accuracy and e rror in th e  de te ction of
e ndom e trial polyps  by H SG w e re  9 7.3% , 9 5.8% ,
9 6.2% , and 3.7% , re s pe ctive ly.18 Pos itive  and ne gative
pre dictive  value s  w e re  9 1.1%  and 9 8.7% , re s pe ctive ly.
Th e  inte robs e rve r agre e m e nt be tw e e n H SG and
h ys te ros copy com b ine d w ith  h i s topath ology
e xam ination w as  ve ry h igh , indicating th at H SG is  a
s afe  and h igh ly s e ns itive  and s pe cific m e th od to diag-

Figure 1b: Sonoh ys te rograph y s h ow s  s ubm ucos al outline d by
s aline .
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Conclusion

Com paris on be tw e e n TVUS and H SG re pre s e nts
th at diagnos tic accuracy of H SG is  far m ore  s upe rior
to TVUS, m ore  s pe cifically in diagnos is  of s ubm ucos al
fibroids  and e ndom e trial polyps . Aide d be ne fit of
H SNG is  th at it can be  us e d as  an alte rnative  tool for
diagnos tic h ys te ros copy. Th is  s tudy cle arly re pre s e nts
th e  be ne fits  of H SG be ing le s s  cos t e ffe ctive , le s s
invas ive , no pe rforation ris k , le s s  ch ance s  of
dis com fort. H ow e ve r it s h ould be  cons ide re d as  a
le ading inve s tigation afte r TVUS for be tte r vis ualization
of ute rine  abnorm alitie s , w h ile  h ys te ros copy s h ould
be  s e rve d in te rm s  of th e rape utic inte rve ntion.

Conflict of Interest: De clare d none .

W e  cam e  to conclude  th at th e  e fficacious ne s s  of
H SG in de te ction of s ubm ucos al fibroids  and e ndo-
m e trial polyps  is  as  convincing as  h ys te ros copy.
Alth ough  k e e ping in vie w  of  “s e e  and tre at” option
le ads  in te rm s  of h ys te ros copy (as  both  an outpatie nt
and inpatie nt proce dure ) and is  m ore  cos tly th an
H SG23 and is  als o m ore  invas ive .
Th e  q ue s tion aris e s  th at w h y an invas ive  option is
pre fe rre d w h ich  caus e s  dis com fort, as s ociate d w ith
incre as e d rate s  of com plications  as  w e ll as  incre as e d
cos t w h e n th e  s am e  re s ults  can be  obtaine d by a
le s s  invas ive  te ch niq ue  e arlie r. As  m e ntione d e arlie r
H SG s h ould be  cons ide re d as  an inte rm e diate
proce dure , be fore  com m e ncing on h ys te ros copy.
Re s ults  s h ow  th at application of th e  H SG te ch niq ue
in th e  e valuation of abnorm al ute rine  ble e ding w ill
s ignificantly re duce  h ys te ros copy for de te rm ining
e ndom e trial and ute rine  path ologie s . Th e re  is  one
lim itation in our s tudy th at is  num be r of cas e s  w h ich
can be  h igh e r and re s ults  can be  m ore  in favor of
s onoh ys te rograph y.
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