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INTRODUCTION: H e patic biops y is  as  an invas ive  proce dure  w h ich  h as  inh e re nt ris k  of com plications  re q uiring
caution in patie nts  s e le ction as  w e ll as  te ch nical as pe cts  of biops y. Th e  purpos e  of th is  audit w as  to e valuate
th e  incide nce  of com plications  as s ociate d w ith  pare nch ym al live r biops y and to com pare  w ith  th e  s tandards  s e t
by Royal Colle ge  of Radiologis ts  advis ory com m itte e . METH ODS: Th is  audit w as  pe rform e d in Radiology
de partm e nt of Jinnah  h os pital, Lah ore . Th irty cons e cutive  patie nts  w h o fulfille d inclus ion and e xclus ion crite ria
w e re  audite d for th e  incide nce  of com plications , follow e d by re -audit to look  for im prove m e nt in local practice .
RESULTS: In th e  1s t audit, 13 out of 30 patie nts  (43% ) com plaine d of pain. Ele ve n out of 30 (36.6% ) com plaine d
of m inor pain th at did not re q uire  m e dication agains t th e  targe t of < 30%  and 3 out of 30 (10% ) re q uire d analge s ia
agains t th e  targe t of < 3% . Re s ts  of th e  s tandards  w e re  m e t. Th e  re -audit pe rform e d afte r im ple m e ntation of
ch ange s  follow ing th e re  com m e ndations  m ade  afte r 1s t audit s h ow e d good com pliance  w ith  s tandards .
CONCLUSION: Th e  ope rator e xpe rtis e , e m ph as is  on cons e nting/ prope r couns e ling and us e  of pre m e dication
w e re  found to im prove  outcom e  th at re s ulte d in m e e ting th e  s tandards .
Ke y W ords : Pare nch ym al live r biops y, royal colle ge  of radiologis ts , m e dical audit, re com m e ndations , re -audit
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Live r can be  b iops ie d w ith  and w ith out im age  gui-
dance . H ow e ve r, im age  guide d proce dure s  are  now
pre fe rre d unive rs ally. Th e re  are  various  im aging m oda-
litie s  th at can offe r guidance  including ultras ound,
CT, MRI and fluoros copy. O ut of th e s e , ultras ound
re m ains  th e  m odality of ch oice  for th is  proce dure
ow ing to e as e  of pe rform ance , lack  of radiation, e as y
availability and le s s  tim e  cons um ption. W h ate ve r th e
m e th od m ay be , th e re  is  as s ociate d ris k  of com pli-
cations  due  to invas ive  nature  of th e  proce dure . Th e re
h as  be e n a lot of re s e arch  to de fine  be s t te ch niq ue
for th e  proce dure  and th e  factors  affe cting various
com plications . Trucut biops y of live r is  s upe rior to
FNAC in te rm s  of s pe cim e n yie ld but obvious ly im parts
gre ate r ris k  of com plications . So th e  im portant as pe ct
of pare nch ym al live r biops ie s  is  to obtain diagnos tically
ade q uate  s pe cim e n w h ile  k e e ping th e  com plication
rate  to th e  m inim um .

Introduction

Live r can be  biops ie d for e ith e r diffus e  pare nch ym al
abnorm ality or for ch aracte riz ation of a focal le s ion.
Th e  h is tological e valuation of th e  s pe cim e n obtaine d
from  live r plays  a ce ntral role  in th e  diagnos is  of m any
local and s ys te m ic path ologie s . Re s ults  of th e  biops y
h e lp grade  th e  dis e as e , facilitating prognos tication,
w h ich  h e lps  in planning s pe cific tre atm e nt s trate gie s .1
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De taile d docum e ntation of th e  proce dure  as  w e ll as
any incurre d com plications  is  as  im portant as  th e
proce dure  its e lf s o as  to im prove  th e  te ch niq ue  in
te rm s  of avoiding h az ards  in future . Docum e ntation
is  als o ve ry im portant for re s e arch , audit and future
re fe re nce  for th e  patie nt and th e  h e alth care  provide r.
Th e  purpos e  of th is  audit w as  to e valuate  th e  rate  of
various  com plications  from  pare nch ym al live r biops ie s
pe rform e d unde r ultras ound guidance  in th e  radiology
de partm e nt of Jinnah  h os pital Lah ore  and com ple te
th e  audit cycle  s o as  to bring pos itive  ch ange  in local
practice s  if re q uire d.

STANDARD:
   All patie nts  s h ould h ave  w ritte n inform e d cons e nt.
   Clotting param e te rs  and full blood count s h ould be
ch e ck e d and docum e nte d.
  Th e  proce dure  its e lf s h ould b e  ade q uate ly
docum e nte d:
   o  Ne e dle  gauge
   o  Num be r of pas s e s
   o  Sk ill of th e  pe rs onne l
   Eve ry com plication (m ajor or m inor) s h ould be
docum e nte d
   Manage m e nt plan for e ach  com plication s h ould be
docum e nte d
   Com plication rate s  s h ould be  in line  w ith  publis h e d
lite rature .

TARGETS:
Th e  targe ts  w e re  s e t as  follow s :2

Minor com plications :
  -M ild pain re q uiring no analge s ia - targe t < 30%
  -M ild pain re q uiring analge s ia - targe t < 3%
  -H ypote ns ion re q uiring no fluids  - targe t < 3%
  -Non e xpanding h e m atom a - targe t < 30%

Major com plications :
-Se ve re  pain w ith  h ypote ns ion (lik e ly vas ovagal)
ne e ding IV fluids  - targe t < 3%
-Significant ble e d (H b drop of > 2g/dl) - targe t < 0.5% .
-H ae m obilia - targe t < 0.1%
-Puncture  of k idne y, bow e l,lung or gall bladde r -targe t
< 0.1%
-De ath  - 0%

Mate rials  and M e th ods

Th is  audit w as  pe rform e d in Radiology de partm e nt
of Jinnah  h os pital from  01-02-2014 to 30-09 -2015
and w as  e xe m pte d from  th e  ne e d for re vie w  by th e
re s pons ible  e th ical re vie w  board.
Th e  data for audit w as  colle cte d pros pe ctive ly from
30 cons e cutive  patie nts  in w h om  ultras ound guide d
biops y of live r pare nch ym a w as  pe rform e d and w h o
fulfille d inclus ion and e xclus ion crite ria. Inclus ion
crite ria w as  age  of patie nt 15-60 ye ars  of e ith e r
ge nde r h aving ch ronic h e patitis  B or C infe ction.
Th os e  w h o h ad INR > 1.2, s e ve re  th rom bocytope nia
of < 50,000/m l, blood pre s s ure  of < 100/70 and puls e
rate  e ith e r < 60 or > 100 w e re  e xclude d due  to
incre as e d ris k  of com plications  and difficulty in de fining
de ve lopm e nt of com plications . Prior to th e  biops y,
th e  s tability of vitals  w as  as s ure d. W ritte n inform e d
cons e nt w as  acq uire d and as e ptic m e as ure s  adopte d.
Th e  trucut biops y w as  pe rform e d w ith  s im ple  te ch -
niq ue  us ing Ste ricut 18G ne e dle  th rough  s ubcos tal/
inte rcos tal approach  w ith  patie nt lying in obliq ue  le ft
late ral pos ition. Tw o pas s e s  w e re  m ade  in e ach  cas e
and h e nce  tw o core s  of tis s ue  s e nt for h is tological
analys is  in form alin containe r e ve ry tim e . Pos t pro-
ce dure  th e  patie nt w as  initially as s e s s e d im m e -diate ly
for pre s e nce  of pain and as k e d to grade  th e  pain
from  a s cale  of 0 to 10 us ing NRS s cale  w h e re  0
re pre s e nte d no pain and 10 th e  m os t s e ve re  pain.
Score  of 1-3 w as  tak e n to re pre s e nt m ild pain, 4-6
m ode rate  pain and 7-10 s e ve re  pain. Puls e  and blood
pre s s ure  w as  m e as ure d and re corde d. Th e  ch e ck
ultras ound s can w as  pe rform e d to look  for h e m orrh age
or oth e r organ injury. Each  patie nt w as  k e pt in obs e r-
vation for four h ours  and all th e s e  param e te rs  w e re
ch e ck e d re pe ate dly. Vitals  w e re  m onitore d e ve ry 15
m ins  for one  h our and e ve ry 30 m ins  afte rw ards .
Re pe at ch e ck  ultras ound s can w as  pe rform e d be fore
dis ch arge . Any m inor/ m ajor com plication follow ing
proce dure  and s pe cial m anage m e nt for th e  com pli-
cations  w as  re corde d on s pe cially de s igne d Pe rform a
(Anne xure  1) and pe rce ntage s  calculate d.

ASSESSMENT OF PERFORMANCE AGAINST
STANDARDS:
Th e  colle cte d data w as  com pare d w ith  th e  s tandards
de s cribe d by Royal colle ge  of Radiologis ts  clinical
audit com m itte e .2
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Th e  com plications  w e re  divide d into m inor and m ajor
one s . Th e  m inor com plications  include d pain th at
m ay or m ay not re q uire  pain k ille rs , h ypote ns ion not
re q uiring trans fus ion and pos t proce dural non
e xpanding h e m atom a at th e  puncture  s ite  or in th e
live r pare nch ym a from  th e  s am pling s ite .
Th e  m ajor com plications  include d s e ve re  pain w ith
re s ultant vas o-vagal h ypote ns ion re q uiring IV fluids ,
s ignificant ble e d w ith  h e m oglobin drop of > 2g/dl or
th at re s ulte d in ins tability of vitals  w ith  radiological
e vide nce  of ble e d th at re q uire d trans fus ion or furth e r
inte rve ntion, h ae m obilia, oth e r organ injury including
lung, k idne y, bow e l and gallbladde r or de ath .

Anne xure  1: Live r Biops y Audit Pe rform a

Name

Gender

Date

Age

MR No.

Referred by

DEMOGRAPHICS

Needle Brand

No. of Passes

Gauge

Throw in cm

TECHNIQUE

Name Yes

COMPLICATIONS
Minor:

No

Mild pain (No Analgesia)

Moderate pain (With Analgesia)

Hypotension (No Fluids)

Non expanding hematoma (< 2%)

Name Yes

Major:

No

Severe pain with hypotension
(requiring IV fluids)

Hemorrhage (Hb < 2d/dl)

Hemobilia

Injury to other structures

Death

Re s ults

Out of th e  total num be r of 30 patie nts , 12 w e re  m ale s
and 18 fe m ale s . Age s  range d from  15-58 yrs . Am ong
th e  m inor com plications , pain w as  found to be  th e
m os t pre vale nt. Th irte e n out of 30 patie nts  (43% )
com plaine d of pain. Analge s ia w as  give n from  5-7

s cale  and no analge s ia w as  give n for pain le s s  th an
5. Re s ults  in (Tab. 1) &  (Fig. 1) s h ow  th at 11 out of
30 (36.6% ) com plaine d of m inor pain th at did not
re q uire  m e dication agains t th e  targe t of < 30%  and
3 out of 30 (10% ) re q uire d analge s ia agains t th e
targe t of < 3% . Th e s e  cle arly did not m e e t th e  targe t.
One  patie nt e ach  s uffe re d from  h ypote ns ion re q uiring
fluid m anage m e nt and h ypote ns ion re q uiring no fluids .
Targe t w as  < 3%  e ach . So our re s ults  s h ow e d th at
w e  jus t m e t th e  targe t.
Non e xpanding h e m atom a de ve lope d in 8 patie nts
(26.6% ) w h ich  w as  w e ll w ith in th e  targe t.
None  of th e  patie nts  s uffe re d from  s e ve re  h e m orrh age ,
injury to oth e r organs  or die d th us  e as ily m e e ting th e
targe t.

Figure  1: 1s t Audit

IDENTIFICATION OF CH ANGES &  RECOM -
MENDATIONS:
Follow ing s e t of re com m e ndations  w as  m ade  in th e

Table  1: 1s t Audit: Re s ults  s h ow  poor com pliance  w ith  s tandards
in incide nce  of Pain

Complications

Mild pain (No analgesia)

Mild pain (With analgesia)

Hypotension (No fluids)

Non expanding hematoma < 2cm

%age of patients
(n=30) Target

11(36.6%)

3(10%)

1(3%)

8(26.6%)

<30%

<3%

<3%

<30%

Minor Complications

Severe pain with hypotension
(requiring IV fluids)

Hemorrhage (Hb< 2d/dl)

Hemobilia

Injury to other structures

Death

1(3%)

0

0

0

0

<3%

<0.5%

<0.1%

<0.1%

0%

Major Complications
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de partm e ntal m e e ting s o as  to re duce  th e  incide nce
of pain s o as  to m e e t th e  targe t:

of 34 (26.4% ) patie nts  com plaine d of m inor pain th at
did not re q uire  m e dication in 8 (23% ) and w as
m anage d w ith  analge s ics  in 1 (2.9 % ) patie nt.
Non e xpanding h e m atom a (Up to 2 cm ) de ve lope d
in 10 (29 % ) patie nts .
No Patie nt s uffe re d from  s e ve re  h ypote ns ion, intra-
pe ritone al ble e d, h e m obilia, oth e r organ injury or
de ath . O ne  patie nt (2.9 % ) de ve lope d vas ovagal
h ypote ns ion th at h ow e ve r, did not re q uire  IV fluids .
(Tab. 2), (Fig. 2)

Th e s e  re com m e ndations  w e re  conve ye d to w h ole
s taff of Radiology de partm e nt th rough  m e e tings . Th e
print outs  w e re  dis playe d on th e  notice  board in th e
proce dure  room .

RE-EVALUATION:
Th is  w as  follow e d by re -audit from  01-01-2015 to
31-08-2015 in th e  s am e  de partm e nt afte r im ple -
m e nting th e  ch ange s  re com m e nde d from  th e  re s ults
of pre vious  audit. Th irty-Four cons e cutive  patie nts
w ith  ch ronic h e patitis  w e re  include d in th e  s tudy w h o
m e t th e  s am e  inclus ion and e xclus ion crite ria. All pro-
ce dure s  w e re  pe rform e d by e ith e r e xpe rie nce d
cons ultants  or R4 traine e s . Th e  cons e nting w as  give n
s pe cial e m ph as is  i.e ., cons e nt w as  tak e n by th e  doctor
w h o w as  s uppos e d to pe rform  th e  proce dure  h im s e lf.
Oth e r caus e s  of s ys te m ic and local pain e .g. de ge ne -
rative  bone  pains , m e tabolic dis orde rs , and cos toch on-
dritis  w e re  rule d out prior to biops y. Eve ry patie nt
w as  de alt w ith  in a ve ry cons ide rate  m anne r s o as
to alle viate  anxie ty and th us  incre as e  th e  confide nce
of patie nt on care  give r. In 1 ve ry anxious  patie nt
1m g IV m idaz olam  w as  give n prior to biops y.

RESULTS OF 2ND AUDIT:
In th e  2nd audit total num be r of patie nts  w as  34 (22
m ale s , 12 fe m ale s ). Age s  range d from  20-60 yrs .
Th e re  h ad be e n cons ide rable  im prove m e nt in th e
re s ults  w ith  good adh e re nce  to s tandards . Nine  out

Only Final Ye ar re s ide nts  or cons ultants  w ould
pe rform  th e  pare nch ym al live r biops y.
Th e  q uality of available  local anae s th e tic in th e
h os pital ph arm acy ne e ds  to be  re ch e ck e d.
Th e  am ount of anae s th e tic us e d s h ould be  optim um
and live r pe ritone al s urface  ne e ds  to be  ane s -
th e tiz e d.
For anxious  patie nt, pre -biops y IV m idaz olam  w ill
be  give n.
W h ile  tak ing cons e nt, patie nt w ould be  told th e
proce dure  and com plications  in de tail in a ve ry
cons ide rate  m anne r.
Pre -biops y pre paration s h ould rule  out oth e r pos -
s ible  caus e s  of pain due  to dis e as e  or de ge ne ration
re late d proble m s  aris ing from  oth e r organs .
Re  audit afte r 3 m onth s .

Table  2: Re -Audit: Good com pliance  w ith  th e  s tandards

Complications

Mild pain (No analgesia)

Mild pain (With analgesia)

Hypotension (No fluids)

Non expanding hematoma < 2cm

%age of patients
(n=34) Target

8(23%)

1(2.9%)

1(2.9%)

10(29%)

<30%

<3%

<3%

<30%

Minor Complications

Severe pain with hypotension
(requiring IV fluids)

Hemorrhage (Hb< 2d/dl)

Hemobilia

Injury to other structures

Death

0

0

0

0

0

<3%

<0.5%

<0.1%

<0.1%

0%

Major Complications

Figure  2: Inte rval im prove m e nt

Dis cus s ion

Th is  audit cycle  w as  pe rform e d in th e  Radiology
de partm e nt of Jinnah  h os pital w h ich  is  a large  te rtiary
care  h os pital w ith  a bus y radiology de partm e nt.
Ultras ound guide d live r biops ie s  are  pe rform e d
fre q ue ntly and th e  purpos e  of th is  audit w as  to
e valuate  th e  s afe ty of th is  invas ive  proce dure .
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Live r biops y and h is tological as s e s s m e nt of th e  live r
h as  now  tak e n on an im portant role  in clinical m anage -
m e nt, th e re fore , as  of 2009 , live r biops y curre ntly h as
th re e  m ajor role s : (1) for diagnos is , (2) for as s e s s m e nt
of prognos is  (dis e as e  s taging), and/or (3) to as s is t
in m ak ing th e rape utic m anage m e nt de cis ions .3 Th e
are a to be  b iops ie d is  e ith e r focal le s ion or live r
pare nch ym a. A large  num be r of pare nch ym al live r
biops ie s  are  s till pe rform e d w ith  th e  prim ary inte nt of
diagnos ing s pe cific h e patic dis e as e s , including acute
and ch ronic h e patitis , h e patic s te atos is , dis orde rs  of
ch ole s tas is , infe ction and granulom atous  dis e as e ,
infiltrative  live r dis e as e , and h e patic s torage  dis orde rs .1

In th is  audit all 30 patie nts  w e re  re fe rre d for live r
biops y w ith  h is tory of ch ronic h e patitis .
Pe rcutane ous  live r biops y h as  a s m all but inh e re nt
ris k  e ve n in th e  m os t e xpe rie nce d h ands , and it s h ould
th e re fore  only be  pe rform e d w h e n th e  be ne fits  of
k now ing th e  h is tology outw e igh  th e  ris k s  to th e  patie nt
(in te rm s  of alte ring tre atm e nt or de fining dis e as e
outcom e ).4 Th e  com plications  of th is  proce dure  are
broadly clas s ifie d into m inor and m ajor one s .
Pain is  cons ide re d to be  th e  m os t pre vale nt com pli-
cation of live r biops y. Th e  pe rcutane ous  live r biops ie s
are  s h ow n to carry 84%  ris k  of pain5 h ow e ve r th e
ris k  s e e m s  to h ave  re duce d w ith  ultras ound guidance .6

Our audit s h ow e d th at 43%  of th e  patie nts  unde rgoing
biops y com plaine d of pain and 10%  h ad pain of th e
de gre e  re q uiring analge s ic m e dication i.e , ranging
from  5-7 on s cale  of 1-10 w ith  10 s h ow ing m axim um
s e ve rity. Th e  targe t s e t by Royal colle ge  of radiologis ts
advis ory com m itte e  w as  le s s  th an 30%  for m inor pain
and 3%  m ode rate  pain re q uiring analge s ia. W e  cle arly
did not m e e t th e  targe t in th is  re gard. Multiple  factors
w e re  analyz e d and th us  re com m e ndations  m ade  for
th e  de partm e nt. Factors  affe cting th e  pain as s ociate d
w ith  pe rcutane ous  live r biops ie s  are  s um m ariz e d in
(Tab. 3).

Th e  m e ch anis m  of pain follow ing pe rcutane ous  live r
biops y is  cons ide re d to be  re late d to ble e ding or
injury to s urrounding organs  and th e  role  of oth e r
factors  is  rath e r controve rs ial.7 Ble e ding on th e  s urface
of live r follow ing biops y is  a unive rs al ph e nom e non
and ooz ing be gins  s oon afte r th e  ne e dle  is  w ith draw n.7

Th e  am ount of blood is  us ually only 30-50 m l as
e s tim ate d by gros s  ins pe ction; h ow e ve r, it s e e m s
lik e ly th at th is  h e m odynam ically incons e q ue ntial
am ount of blood is  th e  s ource  of m os t pos t-biops y
pain be caus e  of irritation of th e  caps ule  and pe ri-
tone um .7

Th e re  are  s e ve ral oth e r factors  affe cting th e  pain.
Am ong th e s e  th e  s ite  of biops y (inte rcos tal or s ub-
cos tal) is  prove n by Tan e t al to h ave  no e ffe ct on
pain.8 Sim ilarly no ch ange  in pain incide nce  is  note d
from  ch oice  of e ith e r righ t or le ft live r lobe  for biops y.8

H ow e ve r th e  us e  of US guidance , pre m e dication w ith
m idazolam  and fe natnyl and s e lf de live ring of m ixture
of N2O and oxyge n via m as k  de cre as e d s ignificantly
th e  incide nce  of pos t biops y pain and anxie ty.9  Th e
incide nce  of m inor and m ajor com pli-cations  is  furth e r
incre as e d w ith  num be r of pas s e s  and re duce d w ith
e xpe rtis e  of ope rator.10 Th e  us e  of autom atic cutting
ne e dle s  is  as s ociate d w ith  a low  incide nce  of pos t-
biops y pain w ith  a re porte d incide nce  31.4 to 34.3%
in com paris on to h and h e ld ne e dle s  (40.6 to 52.6% ).11

Oth e r controve rs ial factors  as s o-ciate d w ith  m ore
pain are  large r ne e dle , h e patitis  C infe ction, younge r
age  and h is tory of intrave nous  drug abus e .9  Be s ide s
th e s e , th e  patie nt factors  including pre -proce dure
anxie ty and particularly fe m ale  ge nde r h as  s om e
e ffe ct on incide nce  and s e ve rity of pain.10,12

Bas e d on th is  lite rature  s e arch , w e  de rive d a s e t of
re com m e ndations  to be  im ple m e nte d in th e  de part-
m e nt afte r dis cus s ing th e  re s ults  of th is  audit in a
de partm e ntal m e e ting.
Th e  re s ts  of th e  m inor as  w e ll as  m ajor com plications
in th is  patie nt data re m aine d w ith in th e  de s ire d range
e xce pt for h ypote ns ion. Th e  audit re s ults  s h ow e d th at
one  patie nt (3% ) de ve lope d m inor h ypote ns ion th at
did not re q uire  fluid m anage m e nt and one  patie nt
(3% ) s uffe re d from  s e ve re  h ypote ns ion th at re q uire d
IV fluid m anage m e nt. Th e  re q uire d s tandard for any
s e ve rity of h ypote ns ion w as  le s s  th an 3% . H ow e ve r,
th e  fact th at th e  num be r of biops ie s  audite d w as  s m all
(n=30) th is  s m all diffe re nce  can be  ne gle cte d in pre -

1.  Experience of operator

2.  Choice of analgesia

3.  Inadequate infiltration

4.  Choice of technique

5.  Needle gauge

6.  Number of passes

7.  Pain from other causes

8.  Hypersensitive patient

9.  Premedication

Table  3: Factors  affe cting pain during and afte r pare nch ym al live r
biops y
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s e nt audit in te rm s  of de vis ing re com m e ndations .
Th e  re s ults  of th e  2nd audit m e t s tandards  in all are as .
Th e  bas ic diffe re nce  m ade  in local practice  w as  to
involve  m ore  s e nior m e m be rs  of faculty in th e  pro-
ce dure  and particular e m ph as is  on patie nt couns e ling.
W e  be lie ve  th at pain is  ve ry m uch  re late d to th e
anxie ty le ve l and appre h e ns ive  s tatus  of th e  patie nt.
Th e s e  m ane uve rs  h e lp build up patie nt’s  trus t on th e
h e alth  provide r and th is  bonding produce s  a place bo
e ffe ct. 2nd im portant factor is  th e  e xpe rtis e  of th e
ope rator w h ich  affe cts  th e  te ch nical as pe cts  of
proce dure . One  patie nt w as  give n IV Midazolam  prior
to biops y in w h om  w e  s us pe cte d poor coope -ration
due  to s e ve re  anxie ty and ale rtne s s . So w e  s tre s s
th at s pe cial im portance  s h ould be  give n to patie nt
couns e ling, ope rator e xpe rtis e  and pos s ible  pre m e -
dication in e ve ry s e tup w h e re  ultras ound guide d live r
biops ie s  are  be ing pe rform e d.

Conclus ion

Live r pare nch ym al biops y is  an invas ive  proce dure
h aving s m all but im portant inh e re nt ris k  of com pli-
cations . Pain w h ich  is  one  of th e  com m one s t com pli-
cations  can h ave  re duce d incide nce  if th e  factors  lik e
patie nt couns e ling, ope rator e xpe rtis e  and analge s ic
pre m e dication (if re q uire d) are  give n due  focus .
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