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Introduction

Vacuum  ph e nom e non (VP) is  com m only found in
s acroiliac joints  in CT KUB pe rform e d for uroge nital
and re nal calculi cons tituting 50-60%  of Urologic
w ork load.1 It is  a s ignificant finding in patie nts  w ith
back ach e  w h ich  is  pre vale nt along w ith  re nal ailm e nts
in m iddle  to old age d patie nts . W e  inve s tigate d th e
pre vale nce  of s pine  and s acroiliac joint vacuum  ph e no-
m e non (SJVP) and th e  rate  at w h ich  it is  re porte d in
CT KUB s cans  by radiologis ts  of a te rtiary care
h os pital.
Th e  vacuum  ph e nom e non appe ars  as  a radioluce nt
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BACKGROUND AND PURPOSE: In Low -m iddle  incom e  countrie s  lik e  Pak is tan, m us culos k e le tal dis e as e s  and
re nal calculi are  pre vale nt and im part tre m e ndous  s ocioe conom ic burde n on h e alth  care  s ys te m  but re ce ive s
little  atte ntion both  for pre ve ntion and tre atm e nt. Since  Com pute d Tom ograph y K idne y, Ure te r &  Bladde r (CT
KUB) are  fre q ue ntly pe rform e d for diagnos is  and include  s acroiliac joints  in fie ld of vie w . Th e  vacuum  ph e nom e non
le s s  found in lite rature  is  a com m on finding in s acroiliac joints  re fle cts  an indicator of bone  de ge ne rative  dis e as e s
in CT KUB. W e  h ypoth e s iz e d th e  pre vale nce  of vacuum  ph e nom e non in s pine  and s acroiliac joints  (SJVP)
as s um ing th at it m ore  com m on and radiologis ts  w ould not m e ntion fre q ue ntly on s pine  im age s  pe rform e d for
uroge nital ailm e nts . METH ODS AND MATERIALS: A pros pe ctive  e xploratory s tudy of four m onth s  (July to
Octobe r 2017) s am ple  of s e ve n h undre d and th irty re fe rrals  to radiology de partm e nt for CT KUB s cans . Th e  age ,
s e x and radiologis ts  re ports  w e re  re vie w e d from  m e dical re cords . RESULTS: Along w ith  Uroge nital and re nal
calculi, CT KUB of alm os t tw o th ird patie nts  42.2%  (n=49 ) re ve ale d vacuum  ph e nom e na in s pine s  of m iddle  age d
m ale s  and 31%  (n=57) s acroiliac joints  of adult fe m ale s . Am ong 730 patie nts  w ith  vacuum  ph e nom e non only
41%  (n=300) w e re  re porte d. CONCLUSION: Th e  bone  de ge ne rative  dis e as e s  are  pre vale nt am ong adult m ale s
and fe m ale s . But th e  ph e nom e non is  unde rre porte d on CT im age s . Th e  ide ntification m ay ch anne liz e  individuals
to e arly diagnos tic and cos t e ffe ctive  th e rape utic inte rve ntions  to ave rt th e  h e alth  care  cos t and im ple m e nt tim e ly
cos t e ffe ctive  m e as ure s  for bone  de ge ne ration in m as s e s  of low  m iddle  incom e  countrie s .
Ke yw ords :  Vacuum  ph e nom e non, Sacroiliac joint, CT K idne y Ure te r &  Bladde r, bone  de ge ne ration
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are a vis ible  in s ynovial joints , inte rve rte bral dis k s  and
ve rte brae .2 Th e  nitroge n produce d by th e  s urrounding
tis s ue s  m anife s ts  as  gas  accum ulation.2 Th is  gas
accum ulation e xh ibits  dive rs e ly as  in s ynovial joints
appe ars  as  dis traction of th e  articular s urface s ,3

w h e re as  in inte rve rte bral dis k s , th e  vacuum  ph e nom e -
non is , in m os t cas e s , re late d to de ge ne rative  proce -
s s e s  and th is  ph e nom e non h as  als o be e n re porte d
in rare  cas e s  of tum ors  and infe ctions  too.4& 5 More ove r,
in th e  ve rte brae , th e  ph e nom e non h as  be e n de s cribe d
in cas e s  of collaps e , us ually re s ulting from  os te one -



Table  1: Th e  de s criptive  dis tribution of Com pute d Tom ograph y
K idne y Ure te r and Bladde r (CT KUB)

Mean Age

Reported (n=300) Under reported (n=430)

Gender

Male

Female

CT KUB reported by
Radiologist

45 Years 48 Years

152

148

300

269

161

430

800
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400
300
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100
0

Referrals

Excluded

Males

Females

VP in Spine

VP in Sacrolliac Joints

730

430

152 148 116
184

Patients

Table  2: Dis tribution of patie nts ’ Com pute d Tom ograph y of K idne y
Ure te r &  Bladde r (CT KUB)
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w indow . Th e  im age s  w e re  re cons tructe d on Vitre a
s oftw are  1m m - inte rval, for coronal and s agittal
im age s .
From  July 2017 to Octobe r 2017, 730 patie nts  unde r-
w e nt CT K UB. In patie nts  41%  (n=300) a gas
colle ction w as  s e e n in s pine s  and s acroiliac joints
w h ich  rais e d s us picion of de ge ne rative  dis e as e s .Th e
pre s e nce  of a gas  colle ction w ith in th e  lum bar
ve rte brae  and s acroiliac joints  as  w e ll as  w ith in th e
s urrounding s oft tis s ue s  w as  code d.
At th e  s tudy s ite  th e  de s criptive  dis tribution of th e
s tudy population w ith  re s pe ct to th e  re fe rral provide d
by th e  cons ultant and th e  s e le ction and dis tribution
of patie nts  w h o unde rw e nt CT K UB is  e xplaine d in
(Tab. 1) as  follow ing:

cros is .6 Th e  vacuum  ph e nom e non de te cte d incide n-
tally on CT w as  pe rform e d for diagnos is  of re nal tract
calculi, th e ir s e q ue lae  or oth e r caus e s  of obs truction.
Th e  lite rature  h as  de arth  of s tudie s  re late d to vacuum
ph e nom e non and only fe w  s tudie s  s h ow  th e  data
re late d to incide nce , s ignificance  and diagnos tic ide n-
tification as  indicator of de ge ne rative  bone  dis orde rs .
Ow ing to h ot w e ath e r and poor drink ing w ate r in
de ve loping countrie s  of Eas t As ia lik e  Pak is tan; th e
pre vale nce  of re nal calculi is  h igh  and cons titute s  50-
60%  of Urologic w ork load.1 Th e s e  patie nts  m ay als o
h ave  back ach e  due  to de ge ne rative  bone  dis e as e s
w h ich  ne e ds  to be  diffe re ntiate d from  re nal dis orde rs .
H e nce , th e  de te ction rate  of re nal calculi on CT KUB
is  9 0-100% , th us  cons ide re d a cos t e ffe ctive  diagnos tic
m e as ure .1 As  lum bos acral ve rte brae  and s acroiliac
joints  are  include d in th e  fie ld of vie w  but th e  com m on
finding of gas  in th e s e  are as  is  not m e ntione d in
radiologis t’s  re ports .
Th e  vacuum  ph e nom e non w as  h ypoth e s iz e d to be
m ore  com m on and radiologis ts  w ould not ide ntify or
m e ntion m ore  fre q ue ntly on CT KUB pe rform e d as
diagnos tic and th e rape utic m e as ure s  for re nal calculi
or oth e r uroge nital ailm e nts . Th e  aim  of th is  s tudy
w as  to de s cribe  th e  vacuum  ph e nom e non in CT KUB
s cans  as  a CT s ign of bone  de ge ne rative  dis e as e s
and rate  of re porting by radiologis ts  w h ich  m ay not
only im prove  th e  practice  q uality but als o prove  to be
cos t e ffe ctive  indicator of bone  de ge ne rative  dis e as e s
in low  m iddle  countrie s .

Mate rials  and M e th ods

Re s e arch  de s ign and s am ple :
Th e  e th ics  re vie w  com m itte e  of th e  ins titute  approve d
re tros pe ctive , e xploratory s tudy. Th e  730 patie nts
re fe rre d by th e  Urologis ts  from  July to Octobe r 2017,
unde rw e nt CT K UB s cans  w ith  m ultiplanar re cons -
tructions  to e valuate  th e  re nal tract calculi or obs -
truction. Th e  de m ograph ic data w as  re trie ve d from
m e dical re cords . Th e  CT im age s  re porte d by th e
inve s tigator and w ith out vacuum  ph e nom e non w e re
e xclude d from  th e  s tudy.

Inve s tigations :
Th e  CT K UB im age s  w e re  obtaine d in 5.00 m m -
th ick  axial s lice s . Th e  im age s  w e re  re vie w e d at bone

Re s ults

Statis tical analys is :
Th e  clinicians  re fe rre d 730 patie nts  during th e  pe riod
of four m onth s  from  July to O ctobe r’2017.O ut of
th e s e  730; 41%  (n= 300) h ad vacuum  ph e nom e non
(VP) in e ith e r s acroiliac or s pine  re gion. Th e  (Tab. 2)
e xplains  th e  de s criptive  analys is  of s tudy participants :

Th e  s tudy population cons is te d of 300 patie nts  and
ge nde r dis tribution of s tudy population w as  50.6%
(n=152) m ale s  and fe m ale s  49 .3%  (n=148) w ith  a
m e an age  of 45 ye ars  (age  range  31-60 ye ars ). Th e



51-60 Yr
41-50 Yr
31-40 Yr

Vacuum Phenomenon in
Sacroiliac joints

0 50 100 150 200

24 32

22 39

10 57

184

Patients

Males

Females

Table  3: Dis tribution of Vacuum  ph e nom e non in Sacroiliac Joints

Vacuum Phenomenon in
Spine

51-60 Yr

41-50 Yr

31-40 Yr

49 21

23 9

9 6

116

Patients

Males

Females

0 20 40 60 80 100 120 140

Table  4: Dis tribution of Vacuum  ph e nom e non in Lum bar s pine
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Th e  ne gative  pre s s ure  be tw e e n th e  bone  fragm e nts
pe rs uade d th e  re le as e  of gas  from  th e  s urrounding
tis s ue s .2 Th e  m os tly obs e rve d gas  colle ction patte rn
w as  in line ar s h ape  w h ich  is  a proof of th e  vacuum
ph e nom e non (Tab. 1). W h e re as  s om e  of th e  patie nts
h ad round gas  bubble  appe arance  be tw e e n one  and
four w h ich  indicate s  an infe ction11& 12 (Tab. 2). Ne ve r-
th e le s s , th e  abs e nce  of th is  indicator doe s  not
m anife s t th e  h e alth y ve rte brae . Th e  (Fig. 1) s h ow s
th e  vacuum  ph e nom e non line ar patte rn in s acroiliac
joint of a 50 ye ars  old fe m ale  patie nt.

s ignificantly h igh e s t fre q u e ncy for vacuu m
ph e nom e na w as  in Sacroiliac joints  61.3%  (n=184)
w h e re as  in s pine  w as  38.6%  (n=116). In te rm s  of
ge nde r th e  occurre nce  of vacuum  ph e nom e non w as
h igh e r in s acroiliac joints  of fe m ale s  69 .5%  (n= 128)
w h e re as  vacuum  ph e nom e non of s pine  w as
prom ine nt in m ale s  69 .8%  (n= 81).
Th e  occurre nce  of vacuum  ph e nom e non w as  m uch
h igh e r in s acroiliac joints  of young fe m ale s  31%
(n=57) w ith in th e  age s  of 31 to 40 ye ars  follow e d by
21.9 %  (n = 39 ) am ong fe m ale s  of 41 to 50 ye ars .
Th e  ons e t and occurre nce  of vacuum  ph e nom e non
w ith  re s pe ct to age  s tratification for lum bar s pine
and s acroiliac joints  is  e xplaine d in (Tab. 3) as
follow ing:

Th e  (Tab. 4) de s cribe s  occurre nce  of vacuum  ph e no-
m e non in s pine  pre dom inantly in m iddle  age d adult
m e n 42.2%  (n= 49 ) w ith  age  range  of 51 to 60 ye ars .
W h e re as  only 20%  (n=23) s pine s  of m ale s  of 41 to
50 ye ars  e xh ibite d vacuum  ph e nom e non.

Dis cus s ion

Our s tudy findings  in CT KUB of 300 patie nts  re ve a-
le d vacuum  ph e nom e non as  an indicating s ign of
de ge ne rative  bone  dis e as e s  along w ith  re nal calculi
or oth e r obs tructive  ailm e nts . Th e s e  m ay co-occur
or ne e d to be  diffe re ntiate d. In de ve loping countrie s
th e  de ge ne rative  bone  dis e as e s  m anife s ts  as  low
back  ach e  and im pos e s  tre m e ndous  burde n on
h e alth care  s e rvice s  and occupational h e alth .7 Th e
pronounce d factor re late d to back ach e  is  m e ch anical
m us culos k e le tal injurie s  of aging s pine .8,9 & 10

Figure  1: CT KUB Axial vie w  at th e  le ve l of SI Joint s h ow s  bilate ral
vacuum  ph e nom e non in 50 ye ars  old fe m ale

Th e  vacuum  ph e nom e non m ay affe ct m ore  th an one
inte rve rte bral dis c and caus e s  dis c de ge ne ration
le ading to ins tability, functional incapacity and dis -
ability in th e  w ork ing ye ars  e q ually in both  s e xe s .
Th e re  is  h igh  pre vale nce  of patie nts  w h o re m ain
as ym ptom atic de s pite  de ge ne rative  ch ange s . Th e
im aging provide s  th e  platform  for pre cis e  m orph o-
logical inform ation and th e rape utic im plications .
Th e  e ffe cts  of s e x and age  groups  s h ow e d th at 69 %
fe m ale s  w e re  prone  to de ge ne rative  s acroiliac joints
dis e as e s  w h e re as  alm os t s am e  num be rs  of m ale s
69  %  e xh ibite d vacuum  ph e nom e non in s pine  re gion.
Th e  m iddle  age d m ale s  (> 51 ye ars ) w e re  m ore
lik e ly to e xh ibit VP th an younge r m ale s . W h ile  young
adult fe m ale s  (>31 ye ars ) h ad de ge ne rative  bone
dis e as e s  th an m iddle  age d adult fe m ale s . Th e s e
findings  corre late  w ith  de m ograph ic and m orph ologic
ch aracte ris tics  of both  ge nde rs .
Th e  anatom ical and m orph ological e xplanation for
h igh e r pre vale nce  of SJVP in fe m ale s  is  influe nce
of e s troge n and re laxin on pe lvic ligam e nts  re s ulting
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Th e  findings  e m ph as iz e  th at re porting of incide ntal
finding of vacuum  ph e nom e non w ill not only h e lp in
e arly diagnos is  of de ge ne rative  bone  dis e as e s  but
s h all prove  cos t e ffe ctive  in e arly th e rape utic
inte rve ntions  in re s ource  cons traine d de ve loping
countrie s .19 ,20

in w ide r and m obile  Sacroiliac joints . Th is  ph e no-
m e non le ads  to h igh e r pre vale nce  of SJVP in
m ultiparous  fe m ale s .2,13 And th e  com m on age  of
m ultiparous  w om e n in de ve loping countrie s  is  b e t-
w e e n 26-30 ye ars  and com pris e s  of 19 .3 - 33.64%
of obs te tric cas e  load.13 Th is  coincide s  w ith  s tudy
findings  w h ich  e xh ibite d vacuum  ph e nom e non am ong
69 .5 %  (n=128) of fe m ale s  of adult age  31%  (n=57).
More ove r, in low  m iddle  incom e  countrie s  lik e  Pak is tan
th e  Low  back  pain (LBP) is  th e  s ingle  m os t com m on
caus e  for dis ability in m ale s  age d 45 ye ars  or younge r
and im pos e s  tre m e ndous   burde n on s ocioe conom ic
conditions .14 It e ntails  e s tim ate d gros s  e conom ic
los s  of m ore  th an $100 billion pe r ye ar ow ing to
re duce d productivity.15

Th e  proce s s  of de ge ne ration is  acce le rate d in m ale s
of productive  age  and th e  rate  of biom e dical ch ange s
in dis c is  pivotal in ph ys ical and functional im pairm e nt
of th e  individuals .15 Th e  e nvironm e nt or occupations
lik e  uns k ille d labore rs  de m and fre q ue nt be nding and
tw is ting body m ove m e nts  and pos e s  h igh  ris k  of
de ge ne rative  bone  dis e as e s  (DDD) and m anife s ts
as  vacuum  ph e nom e non in m ale s  ve rte brae .16

More ove r, s m ok ing is  anoth e r ch e m ical factor le ading
to de ge ne rative  bone  dis e as e s  and vacuum  ph e no-
m e non in m e n.17& 18

Th e  de ge ne rative  bone  proce s s  is  re late d to age
but acce le rate s  in patie nts  of w ork ing age . Th us  th e
DALY: Dis ability adjus te d life  ye ar’s  m e as ure s  th e
non-fatal los s  of h e alth  but los s  of productivity at
younge r age s . Th e  18%  of th e  total burde n of uninte n-
tional injury is  re late d to Eas t As ian w ork ing m e n
age d 15-59  ye ars .4& 17 Th e  s tudy re ve ale d th at am ong
69 .8%  (n=81) m ale s  w h o h ad vacuum  ph e nom e non
as  an indicator of bone  de ge ne ration s ign, 42.2%
(n=49 ) w e re  adult m ale s  of w ork ing age  group.
Furth e rm ore , th e  occupational ris k s  (e rgonom ic
s tre s s ors ) lik e  ph ys ical e xe rtion, lifting and carrying
h e avy loads , aw k w ard pos ture s  and be nding caus e s
low  back  ach e s  in 37%  of m ale s . Th is  le ads  to
abs e nte e is m  and pos e s  e conom ic los s e s .18

H e nce , vacuum  ph e nom e non (VP) is  com m only
found in s acroiliac joints  in CT KUB pe rform e d for
uroge nital and re nal calculi cons tituting 50-60%  of
Urologic w ork load.1 It is  a s ignificant finding in
patie nts  w ith  back ach e  w h ich  is  pre vale nt along w ith
re nal ailm e nts  in m iddle  to old age d patie nts  of both
ge nde rs .

Conclus ion

Th e  CT KUB s cans  provide  valuable  inform ation
about th e  pre vale nt s pine  and s acroiliac joints
condition. Unfortunate ly, th is  ph e nom e non is  unde r
re porte d by radiologis ts . It calls  upon th e  collaborative
approach  to im prove  patie nt care  and clinical
practice s  aim e d to re duce  th e  global burde n of
m us culos k e le tal dis e as e s  aris ing from  dis ability and
prom ote  cos t e ffe ctive  inte rve ntions  to ave rt th e
s ocie tal cos t of long-te rm  care  of bone  de ge ne rative
dis orde rs .
Th e re  are  a fe w  lim itations  in th e  s tudy. O ur s tudy
is  cros s -s e ctional and w as  conducte d in a s pe cific
group of patie nts  w ith  uroge nital ailm e nts  at a s ingle
ce nte r. W e  did not as s e s s  for back ach e  in oth e r
population.
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