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pr ntion an  manag m nt o  postcataract n ophthal-
mitis (  6)  inc  th  routin  intro uction o  intracam ral 
in ction o  c uro im  6 ars ago  th  rat  o  n ophthal-
mitis has b n signi cantl  r uc  ( -11)  urth rmor  
a comm rciall  a ailabl  ormulation o  c uro im  ( pro-
am ) appro  or intracam ral proph la is as intro-
uc  to th  Europ an mar t in 201

c ntl  th  talian oci t  o  Ophthalmolog  issu  r c-
omm n ations to pr nt n ophthalmitis ollo ing cata-
ract surg r  but l  antibiotic us  to th  in i i ual surg on s 

iscr tion (12)
What th  hoosing Wis l  para igm in m icin  oul  

impl  or p riop rati  proph la is in cataract surg r  r -
mains contro rsial (1 )  b caus  surgical s ngs  t ch-
ni u s  an  pr r nc s ma  b  i r nt in arious s ngs  
opical pr op rati  antibiotics r main popular spit  th  

r cognition that o rus  an  r p at  posur  to topi-
cal antibiotics can l a  to th  m rg nc  o  bact ria that 
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Introduction

En ophthalmitis r mains on  o  th  most chall nging 
an  astating complications o  surg r  Postcataract n o-
phthalmitis inci nc  rang s rom 0 0  to 0 1  ith i r-

nc s in r gional microbiological sp ctrum (1- )
h  Europ an oci t  or ataract an  racti  ur-

g r  (E ) has r c ntl  up at  its r comm n ations or 

aBStract

Purpose: o sur  th  surgical routin s ith r gar s to proph lactic strat gi s in a sampl  o  talian hospitals 
an  compar  th s  ith Europ an oci t  or ataract an  racti  urg r  (E ) gui lin s
Methods: i  pri at  an  1  public hospitals r  inclu  in this clinical-bas  r trosp cti  stu  h  o rall 
olum  o  cataract op rations in th  2  c nt rs in 201  as  ain outcom  m asur  as inci nc  o  
n ophthalmitis p r 1 000  n inci nc  o  l ss than 0 1  as consi r  acc ptabl

Results: Our stu  pro i s th  rst talian ata on th  us  o  intracam ral antibiotics in cataract surg r  as 
r comm n  b  th  E  hirt n c nt rs ( ) us  intracam ral c uro im  at th  n  o  surg r  O  th  
1  c nt rs that us  c uro im   (62 ) ha  an inci nc  o  n ophthalmitis l ss than 0 1  O  th   (2 ) 
c nt rs that i  not us  intracam ral c uro im  all ha  an n ophthalmitis rat  o  gr at r than 0 1  his 

i r nc  as statisticall  signi cant (p 0 0 )  mong th   c nt rs not inclu  2 us  ancom cin in th  in u-
sion bo l  1 a uoro uinolon  an  th  last a combination o  antibiotics  h  ma orit  o  surg ons ( 1 ) us  
pr op rati  antibiotic rops  but this m asur  as not sho n to b  signi cantl  prot cti
Conclusions: lightl  mor  than hal  o  th  c nt rs sur  in this stu  a h r  to th  r comm n ations o  th  
E  an  routin l  mplo  proph lactic intracam ral c uro im  n inci nc  o  n ophthalmitis gr at r than 
0 1  as ncount r  signi cantl  mor  r u ntl  among c nt rs that i  not mplo  intracam ral c uro im
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o not r spon  r a il  to a ailabl  tr atm nts  ounting 
i nc  sugg sts that ocular sur ac  organisms ar  b com-

ing mor  r sistant to uoro uinolon s  ith up to 0  o  
cultur  ocular isolat s b ing r sistant (1  1 )  lso  th  

cac  an  sa t  pro l  o  intracam ral c uro im  ur-
ing cataract surg r  r mains contro rsial sinc  th r  ar  
con icting r sults in th  lit ratur  about th  a itional pro-
t cti  ct o  c uro im  h n a  to th  stan ar  o  
car  (16-1 )

h  purpos  o  our stu  as to con uct a sur  an  
coll ct ata on th  a tu s an  m tho s us  to pr nt 
postcataract n ophthalmitis in s l ct  talian hospitals an  
to compar  practic  ith E  gui lin s an  b st a ailabl  

i nc

Methods

 multipl -choic  u stionnair  sur  as sign  an  
-mail  to a broa  cross-s ction o  i r nt s ngs across 

th  countr  i  pri at  an  1  public talian hospitals partici-
pat  in this sur

mong public hospitals  10 r  t aching hospitals  nsti-
tutional r i  boar  appro al as obtain  or r trosp c-
ti  r i  o  atabas s

h  aggr gat  inci nc  o  n ophthalmitis as stab-
lish  rom a r trosp cti  anal sis o  a co ing atabas  at 
th  r sp cti  institutions (numb r o  postop rati  n o-
phthalmitis co s numb r o  cataract surg r  co s at that 
institution)  n inci nc  o  postcataract n ophthalmitis o  
l ss than 0 1  as chos n as an acc ptabl  l l o  n o-
phthalmitis  sinc  a s st matic r i  oun  an aggr gat  in-
ci nc  o  n ophthalmitis occurring a r cataract surg r  
o  0 1  ( )

h  purpos  o  th  rst part o  th  u stionnair  as to 
coll ct in ormation about th  surgical routin s ith r gar s 
to proph lactic strat gi s

h  purpos  o  th  s con  part o  th  u stionnair  as 
to t rmin  th  inci nc  o  n ophthalmitis a r cataract 
surg r  in 201  in ach hospital an  to ass ss h th r th  
E  r comm n ations ith r gar s to intracam ral c u-
ro im  r  ollo  urth rmor  all rgic or to ic r ac-
tions ith intracam ral c uro im  r  u ri

Statistical analysis

h  r sults r  anal  using tata P11 statistical 
so ar  ( tata orp  oll g  tation   ; 2011)  irst  
a scripti  anal sis o  th  c nt rs as con uct  consi -

ring th  numb r o  in ctious n ophthalmitis cas s p r 
1 000 cataracts  as ll as th  hospital t p  sults r  

pr ss  in r u nci s an  p rc ntag s  En ophthalmitis 
inci nc s at th  arious participating institutions r  i-
chotomi  as 0 1  s 0 1   scripti  anal sis o  
th  us  o  p riop rati  antibiotics an or intracam ral an-
tibiotics  possibl  si  cts  an  th  us  o  postop rati  
antibiotics as th n carri  out  inall  a uni ariat  anal sis 

as p r orm  in or r to highlight hich outcom s r  
r lat  to a rat  o  n ophthalmitis high r or lo r than th  

p ct  acc ptabl  alu  o  0 1  or all anal s s  th   
l l as s t at 0 0

Results

Our sur  mirrors r al- orl  practic  pa rns to pr nt 
postcataract n ophthalmitis among a sp ctrum o  pri at  
an  aca mic s ngs ith ar ing surgical olum s in 201

h  o rall olum  o  cataract op rations in th  2  c n-
t rs in 201  as 

nt r charact ristics ar  sho n in abl  :  hospitals 
r  public  10 r  aca mic  an  6 r  pri at  op rat-

ing ithin th  talian ational alth st m  El n c nt rs 
sho  an inci nc  o  postcataract n ophthalmitis lo r 
than 0 1  an  1  c nt rs sho  an inci nc  high r than 
0 1

abl   sho s th  m tho s us  to pr nt postop-
rati  n ophthalmitis  ll surg ons us  pr op rati  

 con uncti al po i on -io in  h  us  o  subcon uncti al 
antibiotics as not r port  an  onl  in 2 c nt rs as an-
com cin us  in th  in usion bo l  h  ma orit  o  sur-
g ons ( 1 ) us  pr op rati  antibiotic rops an  6  
o  th m r comm n  starting a p riop rati  topical antibi-
otic  a s b or  th  sch ul  cataract surg r  luoro ui-
nolon s r  th  pr rr  pr op rati  topical antibiotic 
or cataract surg r  (o o acin  cipro o acin  an  l o o a-

cin  in or r o  r u nc )  hirt n c nt rs ( ) us  in-
tracam ral c uro im  at th  n  o  surg r  urg ons us  
mor  than on  antibiotic as a postop rati  proph la is ac-
cor ing to local microbiological sur illanc  (chloramph ni-
col  uoro uinolon s  n tilmicin  uoro uinolon s)  h  
ma orit  o  cataract surg ons i  not tap r antibiotics ur-
ing ollo -up

taBle i - scription o  th  c nt rs

No. (%)

Annual surgical procedures volume
  ≤1,999 5 (20.8)
 2,000-3,999 13 (54.2)
  ≥4,000 6 (25.0)

Annual cataract volume
  ≤999 4 (16.7)
 1,000-1,999 13 (54.2)
  ≥2,000 7 (29.2)

Number of infectious endophthalmitis cases per 1,000
 <0.13 11 (45.8)
  ≥0.13 13 (54.2)

Geographic area
 Northwest 4 (16.7)
 Northeast 9 (37.5)
 Central 5 (20.8)
 South 6 (25.0)

Hospital type
 Public 8 (33.3)
 Teaching 10 (41.7)
  Private operating with the National Health System 6 (25.0)
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taBle ii - scription o  th  th rapi s us

No. (%)

Your preferred perioperative topical antibiotic
 Don’t use 5 (20.8)
  Ofloxacin or ciprofloxacin 11 (45.8)
  Levofloxacin 6 (25.0)
  Gatifloxacin or moxifloxacin -
 Other 2 (8.3)

When do you start perioperative topical antibiotic?
 Don’t use 4 (16.7)
 3 days before 15 (62.5)
 1 day before 1 (4.2)
 Upon arrival at hospital 4 (16.7)

Use of intracameral antibiotics
 Don’t use 8 (33.3)
  Cephalosporin (e.g., cefuroxime) direct injection 10 (41.7)
  Cephalosporin (infusion bottle) -
  Vancomycin (direct injection) 1 (4.2)
  Vancomycin (infusion bottle) 2 (8.3)
  Quinolone (direct injection) -
  Quinolone (infusion bottle) -
  Other antibiotic (direct injection) 1 (4.2)
  Other antibiotic (infusion bottle) -
 More than one choice 2 (8.3)

How do you give antibiotics at the end of the 
surgery?
 Topical 8 (33.3)
  Subconjunctival -
 Intracameral 7 (29.2)
 None of the above 1 (4.2)
 More than one choice 8 (33.3)

Who prepares your intracameral antibiotics?
  Nursing staff 15 (65.5)
 Pharmacy -
 Surgeon 1 (4.2)
  Don’t use intracameral antibiotic 8 (33.3)

Have you ever had a complication from using 
“homemade” intracameral antibiotics?
 Don’t use them 9 (37.5)
 No, despite using them 14 (58.3)
  Infection -
  Inflammation 1 (4.2)
  Corneal endothelial injury -

Do you administer antibiotics at the conclusion of 
the surgery?
  Topical application 13 (54.2)
  Subconjunctival injection -
 Collagen shield -
  Intracameral injection 5 (20.8)
 None of the above 1 (4.2)
 More than one choice 5 (20.8)

No. (%)

When do you start postoperative topical antibiotic?
 Don’t use -
 The day of the surgery 16 (66.7)
 Postop day 1 8 (33.3)

For how long do you continue postoperative  
topical antibiotic?
 Don’t use -
 One week or less (no taper) 11 (45.8)
 Several weeks (no taper) 6 (25.0)
  Taper off during several weeks 7 (29.2)

What intracameral antibiotics do you use?
  I don’t use intracameral antibiotics 7 (29.2)
  Cefuroxime 13 (54.2)
 Vancomycin 2 (8.3)
 Quinolone 1 (4.2)
 More than one 1 (4.2)

If you do not currently use intracameral cefurox-
ime, which of the following have contributed to 
this decision?
  Risk of dilution errors -
  Risk of bacterial contamination -
  Risk of endothelial toxicity 3 (30.0)
  Lack of commercially available preformulated 

preparation
4 (40.0)

 More than one choice 3 (30.0)

If a commercially available preformulated prepa-
ration of cefuroxime for intracameral use were 
available, would you use it?
 Yes 19 (82.6)
 No 4 (17.4)

If you use intracameral cefuroxime, do you con-
sider penicillin allergy a contraindication?
 Yes 10 (50.0)
 No 10 (50.0)

abl   sho s th  association o  n ophthalmitis b  th ra-
p  us  hirt n c nt rs ( ) us  intracam ral  c uro im  
at th  n  o  surg r  O  th  1  c nt rs that us  c uro im  

 (62 ) ha  an inci nc  o  n ophthalmitis l ss than 0 1  
O  th   (2 ) c nt rs that i  not us  intracam ral c uro -
im  all ha  an n ophthalmitis rat  gr at r than 0 1  his 

i r nc  as statisticall  signi cant (p 0 0 )  mong th   
c nt rs not inclu  2 us  ancom cin in th  in usion bo l  
1 a uoro uinolon  an  th  last a combination o  antibiotics  n 
on  o  th  c nt rs h r  ancom cin as us  th  inci nc  
o  n ophthalmitis as lo r than 0 1  n th  c nt r h r  
a uoro uinolon  as us  an  in th  c nt r h r  a combi-
nation o  c uro im   ancom cin as us  th  inci nc  o  

n ophthalmitis as oun  to b  lo r than 0 1  h  us  o  
pr op rati  antibiotics as not sho n to b  signi cantl  asso-
ciat  ith a r uction in th  inci nc  o  n ophthalmitis  Our 

ata sho  no i r nc s in th  inci nc  o  postcataract n-
ophthalmitis b t n high- olum  an  lo - olum  c nt rsTo be continued

taBle ii - continu
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taBle iii - ni ariat  anal sis

Infectious endophthalmitis cases per 1,000

<0.13 ≥0.13 p

Annual cataract volume
  ≤999 (n = 4) 2 (50.0) 2 (50.0) 0.974
  1,000-1,999 (n = 13) 6 (46.1) 7 (53.8)
  ≥2,000 (n = 7) 3 (42.9) 4 (57.1)

How do you give antibiotics at the end of the surgery?
  Topical (n = 8) 1 (12.5) 7 (87.5) 0.057a

  Subconjunctival (n = 0) - -
  Intracameral (n = 7) 3 (42.9) 4 (57.1)
  None of the above (n = 1) 1 (100.0) -
  More than one choice (n = 8) 6 (75.0) 2 (25.0)

What intracameral antibiotics do you use?
  I don’t use intracameral antibiotics (n = 7) - 7 (100.0) 0.048a

  Cefuroxime (n = 13) 8 (61.5) 5 (38.5)
  Vancomycin (n = 2) 1 (50.0) 1 (50.0)
  Quinolone (n = 1) 1 (100.0) -
  More than one (n = 1) 1 (100.0) -

Who prepares your intracameral antibiotics?
  Nursing staff (n = 15) 9 (60.0) 6 (40.0) 0.050a

 Pharmacy - -
  Surgeon (n = 1) 1 (100.0) -
  Don’t use intracameral antibiotic (n = 8) 1 (12.5) 7 (87.5)

Your preferred perioperative topical antibiotic
  Don’t use (n = 5) 2 (40.0) 3 (60.0) 0.315
  Ofloxacin or ciprofloxacin (n = 11) 7 (63.6) 4 (36.4)
  Levofloxacin (n = 6) 1 (16.7) 5 (83.3)
  Gatifloxacin or moxifloxacin (n = 0) - -
  Other (n = 2) 1 (50.0) 1 (50.0)

When do you start perioperative topical antibiotic?
  Don’t use (n = 4) 1 (25.0) 3 (75.0) 0.091a

  3 days before (n = 15) 9 (60.0) 6 (40.0)
  1 day before (n = 1) 1 (100.0) -
  Upon arrival at hospital (n = 4) - 4 (100.0)

Do you administer antibiotics at the conclusion of the surgery?
  Topical application (n = 13) 5 (38.5) 8 (61.5) 0.585
  Subconjunctival injection (n = 0) - -
  Collagen shield (n = 0) - -
  Intracameral injection (n = 5) 3 (60.0) 2 (40.0)
  None of the above (n = 1) - 1 (100.0)
  More than one choice (n = 5) 3 (60.0) 2 (40.0)
  Don’t use (n = 0) - - 0.148
  The day of the surgery (n = 16) 9 (56.2) 7 (43.7)
  Postop day 1 (n = 8) 2 (25.0) 6 (75.0)

For how long do you continue postoperative topical antibiotic?
  Don’t use (n = 0) - - 0.544
  One week or less (no taper) (n = 11) 6 (54.5) 5 (45.4)
  Several weeks (no taper) (n = 6) 3 (50.0) 3 (50.0)
  Taper off during several weeks (n = 7) 2 (28.6) 5 (71.4)
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Discussion

W  pr s nt in ormation on curr nt proph lactic antibiotic 
us  or cataract surg r  in tal

spit  th  ist nc  o  int rnationall  ali at  stan-
ar i  protocols  th r  is h t rog n it  r gar ing sur-

g ons  orts to pr nt n ophthalmitis in th  r al orl
t is contro rsial h th r pr op rati  antibiotics or in-

tracam ral c uro im  pla  a rol  in th  routin  proph la is 
o  postcataract n ophthalmitis (16  1 )  h  ma orit  o  
talian cataract surg ons us  topical uoro uinolon s in th  

p riop rati  p rio  s no signi cant association as oun  
in our sur   cannot r comm n  or iscourag  th  us  o  
pr op rati  antibiotics  h  o rus  an  r p at  posur  
to antibiotics ma  l a  to th  m rg nc  o  bact ria that o 
not r spon  r a il  to a ailabl  tr atm nts

Our sur  pro i s th  rst talian ata on th  us  o  intra-
cam ral antibiotics in cataract surg r  h r  is alr a  strong 

i nc  that intracam ral proph la is ith c uro im  ma  b  
cti  in lo ring th  inci nc  o  n ophthalmitis ( -11)  

h  E  has b n r comm n ing a minist ring c uro im  
in th  ant rior chamb r in all cataract surg r  cas s sinc  200  
( )  o r  th  a itional prot cti  rol  o  c uro im  o r 
th  stan ar i  protocols is a ma r o  bat  ccor ing to 
our sur  c uro im  s ms to ha  a prot cti  ct  i n 
th  lo  rat  o  inci nc  o  n ophthalmitis  it is i cult to 

monstrat  a gr at r cac  o  a pr nti  protocol that in-
clu s intracam ral c uro im  s a proph lactic protocol that 

o s not inclu  c uro im ; ho r  h n th  E  gui -
lin s ar  ollo  62  o  c nt rs that routin l  us  intracam r-
al c uro im  ha  an inci nc  o  postcataract n ophthalmitis 
lo r than th  acc ptabl  0 1  an  similarl  acc ptabl  rat s 

r  oun  signi cantl  l ss r u ntl  among c nt rs that i  
not routin l  mplo  intracam ral c uro im  rth l ss  in 

 c nt rs that routin l  us  intracam ral c uro im  th  inci-
nc  o  postcataract n ophthalmitis as high r than 0 1  

h r  ma  ha  b n oth r actors than ust intracam ral anti-
biotics that contribut  to high r n ophthalmitis rat s  inclu -
ing th  us  o  p riop rati  topical antibiotics (t p  o  mol cul  
an  uration o  proph la is) an  th  clinical charact ristics o  
th  pati nts op rat

n th  sampl  o  s l ct  hospitals inclu  in this sur  
onl  1  c nt rs ( ) us  intracam ral c uro im  at th  

n  o  surg r  o r  ith pr ormulat  c uro im  no  
b ing r a il  a ailabl  th  numb r o  talian cataract sur-
g ons ho us  c uro im  is incr asing  as sho n in abl   
ntracam ral us  ma  ha  gain  slo  acc ptanc  b  sur-

g ons in tal  o r oth r m ans o  a ministration o  antibiot-
ics (subcon uncti all  or in th  in usion bo l ) or t chnical 
r asons (ris  o  ilution rrors an  bact rial contamination) 
an  conc rns about n oth lial corn al to icit

h  choic  o  c uro im  as an i al proph lactic antibi-
otic to co r th  most r u nt microbiological pathog ns -
ri s rom th  conclusion o  th  En ophthalmitis itr ctom  

tu  (1 )  icrobiological sur illanc  is man ator  to ali-
at  th  curr nt rol  o  c uro im  Wh n  compar  micro-

biological sur illanc  (1  20) among i r nt stu i s in th  
nit  tat s an  Europ  th  list o  g rms in ol  is stabl  

an  similar  ith th  ma orit  o  th m in th  ram cat gor : 
coagulas -n gati  Staphylococci, Staphylococcus aureus, 

alpha-hemolyticstreptococci, an  Streptococcus pneumoniae. 
mong ram  organisms ar  Pseudomonas spp, enterobacte-

riaceae,Haemophilusinfluenzae,Moraxella, an  Klebsiella.  
r c nt microbiological r i  (1 ) o  all cultur -pro n cas s 
o  n ophthalmitis in th  last 2  ars at on  larg  institution  

n though this stu  i  not sp ci call  loo  at this asp ct  
support  c uro im  s c a olin an or oth r antibiotics 
that ha  high r r sistant rat s

s ar as all rgic or to ic r actions ar  conc rn  it as 
r c ntl  r port  (21) that a pati nt lop  an anaph -
lactic r action s ral minut s a r intracam ral in ction o  
c uro im  at th  n  o  un n ul phaco mulsi cation an  
intraocular l ns implantation surg r  n our sur  0  o  
surg ons r  conc rn  about to ic or all rgic r actions

hoosing Wis l  also is a pati nt-sp ci c choic  or -
ampl  l rl  pati nts ith bl pharitis  poor t ar lm  or an-
ticipat  prolong  surg r  ma  b  mor  pron  to in ction 
an  th r or  goo  can i at s or intracam ral or pr op ra-
ti  antibiotics

t oul  b  o  clinical int r st to in stigat  h th r a 
corr lation b t n sp ci c t p s o  g rms in immunocom-
promis  pati nts ma  b  monstrat  such as thos  ith 

iab t s  canc r  or long-t rm tr atm nt ith st roi s
ost- cti n ss anal s s ar  also arrant   r tro-

sp cti  stu  carri  out at th  ni rsit  o  in  tal  
in 201  sho  that th  us  o  comm rciall  a ailabl  intra-
cam ral antibiotics is not cost- cti  in th  pr ntion o  
postcataract n ophthalmitis compar  to th  costs o  itr c-
tom  or n ophthalmitis  gi n th  rar  occurr nc  o  post-
cataract n ophthalmitis (Pro  P  an a an  co or rs  
p rsonal communication  Por non  tal  pt mb r 201 )

tr ngths o  our stu  ar  th  nrollm nt o  a ari t  o  
pri at  public  an  aca mic s ngs across tal  his is th  

rst talian sur  on th  sub ct to mplo  -mail u stion-
nair s or ata coll ction  h  m tho  o rs a antag s o r 
postal sur s an  t l phon  int r i s  as ir ct ialogu  
among th  pi miologists (   )  th  principal in-

stigator ( )  an  cataract surg ons (compl t  list r port-
 in th  pp n i ) allo s clari cation o  u r  ans rs an  

a itional u ri s  an  l a s tim  or a b r r trosp cti  
anal sis  Each c nt r in ol  in th  sur  as blin  r gar -
ing th  participation o  th  oth r c nt rs

imitations inclu  th  r trosp cti  natur  o  our stu  
h r  ma  ha  b n oth r actors than ust intracam ral 

antibiotics that contribut  to lo r n ophthalmitis rat s  
an omi  controll  trials ith rar  outcom s r uir  r  

larg  sampl  si s an  ar  costl  or n cost-prohibiti  to 
con uct  urth r   coul  not p r orm a h alth t chnolog  
ass ssm nt anal sis gi n th  abs nc  o  uni orm ata an  
su ci nt stu i s  W  ar  a ar  that cas -control stu i s or 
mo ls coul  ha  pro i  mor  soli  sci nti c ata than a 
sur   high cutpoint or an acc ptabl  l l o  n ophthal-
mitis as ci  on (0 1 ): in a s st matic r i  an ag-
gr gat  inci nc  o  n ophthalmitis occurring a r cataract 
surg r  o  0 12  as oun  ( )  urth r  th  cuto  ci  
in our sur  as lo r than th  l l oun  in th  c uro im  
stu  ( )  W  ar  a ar  that it oul  ha  b n sirabl  to 
ha  a lo r than r port  a rag  l l o   n ophthalmitis; 
ho r  aling ith rar  clinical nts  th  choic  o  lo r 
cutpoint ma  ha  a n  th  association
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n conclusion  h n  compar  routin  clinical prac-
tic  in th  sampl  o  talian hospitals nroll  in this sur  

ith E  gui lin s an  b st a ailabl  i nc  th  us  
o  c uro im  at th  n  o  surg r  as lo r than p ct-

 Our sur  sho s that an inci nc  o  n ophthalmi-
tis gr at r than 0 1  as ncount r  signi cantl  mor  
r u ntl  among c nt rs that i  not mplo  intracam ral 

c uro im  h  ma orit  o  surg ons in our sur  ( ) 
sai  th  oul  us  c uro im  i  a pr ormulat  pr para-
tion o  c uro im  or intracam ral us  r  comm rciall  
a ailabl  (22)

appendix

ist o  c nt rs amin  b  r gion ( rom north to south)
 Pi mont

  orino (  an  ni rsit ): lau io Panico   ranc sco 
aral i   an  a ino m lio  

 orgoman ro ( ): ito lloli   inc n o rrara  
 ombar ia

 ilano ( ni rsit ): Paolo ucci   E oar o illani  
 r scia ( ni rsit ): ranc sco m raro  
 ilano ( ni rsit ): a o r a  
  r scia (pri at  hospital op rating ith ): arbara 

Parolini  
  ilano (pri at  hospital op rating ith ): ario 

omano  
 n to

 n ia ( ): nton lla ranch  
 rona ( ni rsit ): iorgio archini   Pi ro ruti  
 r iso ( ): ius pp  carpa  
  grar (pri at  hospital op rating ith ): ra ia P r-

til   ui o Prigion  
 Emilia omagna

 ggio Emilia ( ): uigi ontana  
 a nna ( ): sar  orlini  
 Parma ( ni rsit ): icola ngaro  

 arch
 ncona ( ni rsit ): sar  ario  

 oscana
 Pisa ( ): tanislao i o   ranc sco arca  
 Pisa ( ni rsit ): ich l  igus  

 mbria
 P rugia ( ): ito ior  

 a io
 oma ( ): ommaso ossi  

 ampania
 c rra (pri at  hospital op rating ith ): l o lso  

 apoli (pri at  hospital op rating ith ): Ot llo allo  

 apoli ( ): niamino astursi  
  Pomp i (pri at  hospital op rating ith ): ario ur-

giu l  
 alabria

 atan aro ( ni rsit ): inc n o corcia  
 ar gna

 assari ( ni rsit ): ranc sco oscia  

  ational alth st m
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