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Introduction

Ganglion cys ts  are  m os t com m on s oft tis s ue  tum ors
affe cting m ajority of population w orldw ide .1  Male s
are  th re e  tim e s  m ore  prone  to de ve lop ganglion cys t
as  com pare d to fe m ale s .2  More ove r, 60%  of be nign
tum ors  re pre s e nt th e m s e lve s  as  ganglion cys t.3

Etiology of ganglia in 10%  of patie nts  is  re porte d due
to traum a.4 Mos t com m on s ite s  for occurre nce  of
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OBJECTIVE: To e valuate  diffe re nt fe ature s  of ganglion cys t by us ing ultras ound and its  e xact localiz ation in
re lation to adjace nt te ndons , ligam e nts , arte rie s  and joints . METH ODOLOGY: A cros s  s e ctional s tudy w as
conducte d in De partm e nt of Radiology, Dallah  H os pital, Riyadh . Study duration w as  1 ye ar (1s t Augus t 2016 to
31s t July 2017). A s am ple  s iz e  of 89  patie nts  w as  ach ie ve d us ing s im ple  random  s am pling (Lotte ry M e th od).
Patie nts  diagnos e d w ith  ganglion cys ts  bas e d on USG findings  us ing M RI as  gold s tandard, both  ge nde rs  and
age  gre ate r th an 18 ye ars  w e re  include d. Supe rficial ultras ound w ith  h igh  fre q ue ncy trans duce r w as  pe rform e d
in all patie nts , probe  fre q ue ncy ranging from  12 to 18 MH z . Eth ical approval w as  tak e n from  e th ical re vie w  board
of Dallah  H os pital and cons e nt w as  tak e n from  patie nts . Data w as  analyz e d us ing SPSS Softw are  ve rs ion 20.
Ch i-s q uare  te s t w as  applie d for obs e rving as s ociation be tw e e n diffe re nt variable s . RESULTS: Total 89  patie nts
w e re  include d in s tudy. Th e re  w e re  25 (28% ) m ale s  and 64 (72% ) fe m ale s . Me an age  of patie nts  w as  43.6 ±
14.8 SD. Mos t com m on location of ganglion cys t in re lation to joint, ligam e nt, te ndon &  arte ry w as  ante rior to
s caph olunate  ligam e nt 9  (10.1% ) and around s caph olunate  joint dors al as pe ct of w ris t 18 (20.1% ), volar s urface
10 (11.2% ) and m e dial to radial arte ry 2 (1.1% ) re s pe ctive ly. A s ignificant as s ociation w as  re porte d be tw e e n
lim b &  anatom ical s ide  (p=0.03), m argins  &  e ch oge nicity (p=0.03). CONCLUSION: Ultras ound is  th e  prim ary
im aging m odality for e valuation and localiz ation of ganglion cys ts . Majority of ganglion cys ts  appe ar ane ch oic,
h ave  s m ooth  m argins  and de m ons trate  cle ar inte rnal conte nt w ith  no s e ptation or e ch oe s . More ove r, ganglion
cys ts  occur m os t com m only adjace nt to s caph olunate  ligam e nt on dors al s urface  of w ris t. Alth ough  diagnos is
of ganglion cys ts  is  rare ly a proble m , w e  be lie ve  ultras ound allow s  accurate  e valuation of ganglion cys ts  e ve n
as  s m all as  2 m m , w h ich  are  difficult to appre ciate  clinically or on MR im aging.
Ke y w ords : ganglion cys ts , ultras ound, radial arte ry, s caph olunate  ligam e nt, s e ptation
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ganglia are  h and, w ris t, foot and ank le . Ganglion
cys ts  are  m os t com m on caus e  of palpable  m as s e s
in h and and w ris t.5 Approxim ate ly, 60-70%  of ganglion
cys ts  are  locate d on dors al as pe ct of w ris t w h ile  20%
of ganglia aris e  from  volar s ide  of w ris t.6 Dors al gan-
glia origin is  as s ociate d w ith  dors al s caph olunate
ligam e nt.7

Globally, im prove d de ve lopm e nt in ultras onograph y
and h igh  fre q ue ncy probe s  m ak e s  ultras ound (US)



firs t line  diagnos tic tool for s upe rficial s oft tis s ue  le s ion
inve s tigation.8 Ultras ound is  one  of th e  s afe s t, ch e ap,
e as ily re pe atable  and portable  im aging te ch nology.
Ultras ound im aging is  us e ful in de te rm ination of
ganglion cys ts  and h e lps  to unde rs tand th e ir anato-
m ical as s ociation w ith  adjoining s tructure s .9  Ganglia
fre q ue ntly appe ar ane ch oic on ultras ound and pre s e nt
w ith  no vas cularity on im aging.10-11

Ganglion cys ts  appe ar as  w e ll circum s cribe d (th in
w alle d) and ane ch oic m as s e s  w ith  pos te rior acous tic
e nh ance m e nt on ultras ound e xam ination.12,13

Evide nce  e xis ts  th at on ultras ound e xam ination it is
difficult to diffe re ntiate  be tw e e n ganglion cys ts  and
s ynovial cys ts .14 Ganglion m igh t appe ar as  unilocular,
m ultilocular, rounde d or lobulate d on US.15 O n
advance  ultras ound im aging th in inte rnal s e ptations
of ganglion cys ts  appe ar as  fine  line ar e ch oe s .16,17

Artul &  H abib re porte d th at Dopple r dim e ns ion of US
is  us e ful com pone nt in de te rm ination of vas cularity
of ganglion cys ts . H ow e ve r, advance m e nt in contras t
e nh ance d ultras ound and 3D ultrs onograph y h e lps
in e nh ance m e nt of s e ns itivity, s pe cificity and accuracy
of diagnos tic m odality.18 A lim ite d data is  available
on ultras ound as  prim ary im aging m odality for
e valuation of ganglion cys ts . Th is  s tudy is  to e valuate
diffe re nt fe ature s  of ganglion cys t by ultras ound and
its  e xact localiz ation in re lation to adjace nt te ndons ,
ligam e nts , arte rie s  and joints .
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in all patie nts  include d in th is  s tudy. Som e  patie nts
unde rw e nt MRI for oth e r indications  and ganglion
cys t w as  s ubs e q ue ntly ide ntifie d as  an incide ntal
finding. W h ile  fe w  patie nts  w e re  advis e d MRI for
prim ary e valuation of ganglion cys t, its  e xact location
and re lations h ip. In our s tudy only th os e  patie nts
w e re  include d w h o unde rw e nt USG and MRI w ith in
a s pan of m axim um  one  m onth , w ith  th e  diagnos is
of ganglion cys t on both  m odalitie s . Eth ical approval
w as  tak e n from  e th ical re vie w  board of Dallah  H os pital
and cons e nt w as  tak e n from  patie nts . Data w as
colle cte d th rough  pre  te s te d q ue s tionnaire . Re liability
of q ue s tionnaire  w as  as s e s s e d afte r a pre te s t e xe rcis e
of 10 q ue s tionnaire s . Data w as  analyz e d us ing SPSS
s oftw are  ve rs ion 20.0. A ch i-s q uare  te s t w as  applie d
for obs e rving as s ociation and P-value  0.05 w as
cons ide re d s ignificant.

Me th odology

A cros s  s e ctional s tudy w as  conducte d in De partm e nt
of Radiology, Dallah  H os pital, Riyadh . Study duration
w as  1 ye ar (1s t Augus t 2016 to 31s t July 2017). A
s am ple  s iz e  of 89  patie nts  w as  calculate d w ith  9 5%
confide nce  inte rval (z ), 13%  pre vale nce  (p) and 7%
m argin of Error (d) us ing W H O calculator. All patie nts
w h o w e re  diagnos e d w ith  ganglion cys ts  bas e d on
USG findings  us ing MRI as  gold s tandard, both
ge nde rs  and age  gre ate r th an 18 ye ars  w e re  include d.
Se le ction of patie nts  w as  done  by us ing lis t (s am pling
fram e ) of ganglion cys ts  patie nts  from  outdoor OPD
and s im ple  random  s am pling (lotte ry m e th od) w as
us e d for final s am ple  s iz e  ach ie ve m e nt. Supe rficial
ultras ound w ith  h igh  fre q ue ncy trans duce r w as
pe rform e d in all patie nts , probe  fre q ue ncy ranging
from  12 to 18 M H z . MRI im age s  w e re  als o acq uire d

Re s ults

Total 89  patie nts  of ganglion cys t w e re  re cruite d.
Th e re  w e re  25 (28% ) m ale s  and 64 (72% ) fe m ale s .
Me an age  of patie nts  w as  43.6 ± 14.8 SD. Am ong all
th e  patie nts  w ith  ganglion cys ts  89  (100% ), 64 (71.9 % )
h ad ganglion cys ts  in uppe r lim b w h ile  25 (28.1% )
h ad ganglion cys ts  in low e r lim b. H ow e ve r, 48 (53.9 % )
ganglion cys ts  w e re  locate d on le ft s ide  w h ile  41
(46.1% ) w e re  locate d on righ t s ide . More ove r, ganglion
cys ts  w e re  locate d on w ris t 40 (44.9 % ), finge r 18
(20.2% ), foot 23(25.8% ), dis tal fore arm  2 (2.2% ),
ank le  3 (3.4% ), s h oulde r 1 (1.1% ), th um b 2 (2.2% ).
Am ong all patie nts  diagnos e d w ith  ganglion cys ts  89
(100% ), 54 (60.7% ) h ad s m ooth  m argins , 34 (38.2% )
h ad lobulate d m argins  w h ile  1 (1.1% ) h ad ill-de fine d
m argins .  Ane ch oic appe arance  w as  re porte d in 80
(89 .9 % ) patie nts  on ultras ound w h ile  h ypoe ch oge nicity
w as  re porte d in 9  (10.1% ) patie nts . Inte rnal conte nt
w as  cle ar in 50 (56.2% ) patie nts , e ch oe s  in 8 (9 % )
patie nts , s e ptations  in 24 (27% ), e ch oge nic foci 1
(1.1% ), s e patation &  e ch oe s  in 6 (6.7% ) patie nts .
Ganglion cys t s iz e  (m m ) w as  3x3x2 in 11 (12.4% ),
4x4x2 in 5 (5.6% ), 5x4x2 in 8 (9 % ), 6x5x5 in 4 (4.5% ),
6x6x4 in 2 (2.2% ), 7x5x4 in 8 (9 % ), 8x8x4 in 8 (9 % ),
10x9 x5 in 5 (5.6% ) and oth e rs  in 38 (42.7% ). Ganglion
cys ts  localiz ation w ith  re s pe ct to joints , te ndons  and
arte rie s  is  s h ow n in (Tab. 1).
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Am ong all th e  patie nts  w h o h ad ganglion cys ts  in
uppe r lim b 64 (71.9 % ), 34 (38.2% ) w e re  cle ar, 18
(20.2% ) h ad s e ptations , 5 (5.6% ) h ad inte rnal e ch oe s ,
1 (1.1% ) h ad e ch oge nic foci, 6 (6.7% ) w ith  s e ptations
&  inte rnal e ch oe s . W h ile  th os e  w h o h ad ganglion
cys ts  in low e r lim b 25 (28.1% ), 16 (18% ) w e re  cle ar,
3 (3.4% ) h ad e ch oe s , 6 (6.7% ) h ad s e ptations , 0
(0% ) w ith  e ch oge nic foci, 0(0% ) h ad s e ptations  &
e ch oe s  (x2=3.577, p=0.466, df =3). A s ignificant as s o-
ciation be tw e e n anatom ical s ide  and lim b (p=0.03)
w as  found as  s h ow n in (Tab. 3).

Anterior to scapholunate ligament

Around scapholunate joint (dorsal

aspect of wrist)

A1 Pulley

Distal Phalanx index finger

Deep to flexor carpi radialis

Over radio-carpal joint

Over distal radio-ulnar joint

2nd carpo metacarpal joint

Over interphalangeal joint

Ganglion cysts exact localization
adjacent to joints

Frequency
(100%)

Number
(N=89)

9

18

3

1

2

2

1

1

1

10.1%

20.1%

3.3%

1.1%

2.2%

2.2%

1.1%

1.1%

1.1%

Localization adjacent to tendon

2nd flexor tendon sheath

3rd flexor tendon sheath

4th flexor tendon sheath

5th flexor tendon sheath

1st and 2nd extensor compartments of

wrist

Lateral to extensor digitorum longus

tendon in foot

Anterior to peroneal tendon in foot

Volar wrist

Deep to extensor digitorum longus

tendon in foot

3

4

5

2

4

6

4

10

5

3.3%

4.5%

5.6%

2.2%

4.5%

6.7%

4.5%

11.2%

5.6%

Localization adjacent to arteries

Medial to radial artery

b/w 1st extensor compartment and radial

artery

Encasing radial artery

Close to radial artery

Superficial to radial artery

Others

2

1

1

1

1

4

2.2%

1.1%

1.1%

1.1%

1.1%

4.5%

Table  1: Ganglion cys t localiz ation w ith  re s pe ct to joints , te ndons
&  arte rie s

Am ong all th e  m ale  patie nts  25 (28.1% ), 12 (13.5% )
h ad s m ooth  m argin ganglion cys ts , 13 (14.6% ) h ad
lobulate d m argins  and 0 (0% ) h ad ill-de fine d m argins .
Am ong all th e  fe m ale  patie nts  64 (71.9 % ), 42 (47.2% )
h ad s m ooth  m argins , 21 (23.6% ) h ad lobulate d m ar-
gins  and 1 (1.1% ) h ad ill-de fine d m argins  (x2=3.044,
p=0.218, df=2). Am ong all th e  m ale  patie nts  25
(28.1% ), 21 (23.6% ) w e re  ane ch oic w h ile  4 (4.5% )
w e re  h ypoe ch oic. Am ong all fe m ale  patie nts  64
(71.9 % ), 59  (66.3% ) w e re  ane ch oic w h ile  5 (5.6% )
w e re  h ypoe ch oic (x2=1.326, p=0.250, df=1). As s o-
ciation be tw e e n ge nde r, s ide  and lim b is  s h ow n in
(Tab. 2)

Smooth

Lobulated

Total

Margins
Side

54(60.7%)

34(39.3%)

89(100%)

0.175

Left Right
Total

Chi-
square

P value

26(29.2%)

22(24.7%)

48(53.9%)

28(31.5%)

13(14.6%)

41(46.1%)

3.486

Margins
Echogenecity

Anechoic Hypoechoic

Smooth

Lobulated

Total

45(50.6%)

35(39.3%)

80(89.9%)

9(10.1%)

0(0%)

9(10.1%)

54(60.7%)

35(39.3%)

89(100%)

6.490 0.03

Table  3: As s ociation be tw e e n lim b, e ch oge ne city, e xact location
and m argins , s iz e  &  inte rnal conte nt

Dis cus s ion

Ultras ound is  a com m on diagnos tic tool us e d for
e valuation and localiz ation of ganglion cys ts  now -a-
days .19  H igh  fre q ue ncy trans duce r de ve lopm e nt and
im prove m e nt in s ignal proce s s ing h as  im prove d
acce ptance  of ultras ound for ganglion cys ts  e valuation

Upper limb

Lower Limb

Total Side

Left

Right

Total

Limb
Gender

64(71.9%)

25(28.1%)

89(100%)

48(53.9%)

41(46.1%)

89(100%)

0.608

0.473

Male Female
Total

Chi-
square

P value

17(19.1%)

8(9%)

25(28.1%)

15(16.9%)

33(37.1%)

25(28.1%)

47(52.8%)

17(19.1%)

64(71.9%)

33(37.1%)

31(34.8%)

64(71.9%)

0.263

0.515

Limb
Anatomical side

Left Right

Upper limb

Lower Limb

Total

39(43.8%)

9(10.1%)

48(53.9%)

25(28.1%)

16(18%)

41(46.1%)

64(71.9%)

25(28.1%)

89(100%)

4.5000 0.03

Table  2: As s ociation be tw e e n ge nde r, lim b, anatom ical s ide  and
be tw e e n anatom ical s ide  &  lim b
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s iz e  and its  ge ne raliz ation is  lim ite d be caus e  it w as
a s ingle  ce nte re d s tudy.

in las t fe w  de cade s 20 and is  ge ne rally cons ide re d
s ufficie nt for as s e s s m e nt of typical cys ts . MRI is
us ually re s e rve d for atypical cys ts , in cas e  of com pre -
s s ive  s ym ptom s  or in s om e  pre -ope rative  cas e s .
Total 89  patie nts  of ganglion cys t w e re  re cruite d.
Th e re  w e re  25 (28% ) m ale s  and 64 (72% ) fe m ale s .
Nah ra &  Bucch ie ri re porte d th at fe m ale s  are  m ore
lik e ly to be  affe cte d by ganglion cys ts  as  com pare d
to m ale s .21

Pre s e nt s tudy re porte d th at m os t com m on location
of ganglion cys ts  adjace nt to joint, ligam e nt, te ndon
&  arte ry w as  ante rior to s caph olunate  ligam e nt
9  (10.1% ) and around s caph olunate  joint dors al
as pe ct of w ris t 18 (20.1% ), volar s urface  of w ris t 10
(11.2% ) and m e dial to radial arte ry 2 (1.1% )
re s pe ctive ly. Liu e t al. re porte d th at w ris t is  m os t
com m on location for ganglion cys ts  w ith  re s pe ct to
s caph olunate  ligam e nt of dors al w ris t. H ow e ve r in
low e r lim b tibiope rone al joint is  m os t com m on location
for ganglion cys ts .22

Te e fe y e t al. re porte d 9 1%  of ganglion cys ts  w e re
locate d on volar or dors al s urface  of w ris t.23

In pre s e nt s tudy, ane ch oic appe arance  w as  re porte d
in 80 (89 .9 % ) patie nts  on ultras ound w h ile  h ypoe ch o-
ge nicity w as  re porte d in 9  (10.1% ) patie nts . Te e fe y
e t al. re porte d th at s m all ganglia are  m os t lik e ly to
pre s e nt w ith  low  le ve l e ch oe s .23 H ow e ve r, W ang e t
al. contradicts  and re porte d th at ganglion cys ts  w ith
s uch  e ch oe s  are  re lative ly com ple x and k now n as
h ypoe ch oic.24

Am ong all th e  patie nts  w h o h ad ganglion cys ts  in
uppe r lim b 64 (71.9 % ), 34 (38.2% ) h ad cle ar, 18
(20.2% ) h ad s e ptations , 5(5.6% ) h ad e ch oe s , 1 (1.1% )
h ad e ch oge nic foci, 6 (6.7% ) h ad s e ptations  w ith
e ch oe s . H oglund e t al re porte d th at in te rm s  of
configurations , 5%  of ganglion cys ts  w e re  round or
oval w ith  s h arply de fine d s e ptations .
As  ganglion cys t is  a be nign e ntity, clos e  follow -up
of th e  le s ions  is  not re com m e nde d. Patie nt re as s u-
rance  and obs e rvation is  all th at is  ne e de d as  a
cons e rvative  tre atm e nt plan be caus e  s om e  cys ts  m ay
s pontane ous ly re gre s s  ove r tim e . H ow e ve r in cas e
of atypical cys ts , e nlarging s iz e  or com pre s s ion
s ym ptom s , patie nts  can be  follow e d-up, w ith  again
USG be ing th e  m odality of ch oice  as  it is  cos t e ffe ctive ,
e as ily available  and tim e  s aving. W e  us e d th e  s am e
follow -up protocol in all our patie nts .
Pre s e nt s tudy h ad lim itations  due  to s m all s am ple

Conclus ion

Ultras ound is  prim ary im aging m odality for e valuation
and localization of ganglion cys ts . Majority of ganglion
cys ts  appe ar ane ch oic, h ave  s m ooth  m argins  and
de m ons trate  cle ar inte rnal conte nt w ith  no s e ptation
or e ch oe s . More ove r, ganglion cys ts  occur m os t
com m only adjace nt to s caph olunate  ligam e nt on
dors al s urface  of w ris t. Alth ough  diagnos is  of ganglion
cys ts  is  rare ly a proble m , w e  be lie ve  ultras ound allow s
accurate  e valuation of ganglion cys ts  e ve n as  s m all
as  2 m m , w h ich  are  difficult to appre ciate  clinically
or on MR im aging. Be ing a com ple te ly be nign e ntity,
and no follow -up is  re com m e nde d, unle s s  th e  cys t is
atypical, e nlarging or caus ing com pre s s ion e ffe cts .
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