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ETTER TO THE EDITOR

udden rotation and technique for
epositioning Add-On® piggy-back
ulcus  toric intraocular lenses

otation  brutale  d’un  implant  torique  de  sulcus
iggy-back  de  type  Add-On® et  technique  de  reposi-
ionnement

ntroduction

ulcus  intraocular  lenses  (IOLs)  have  proved  effective  in
he  surgical  correction  of  severe  astigmatism  in  pseu-
ophakic  eyes  after  penetrating  keratoplasty  [1,2]  and  in
ases  of  refractive  error  after  cataract  surgery  [3]. Three
ypes  of  sulcus  implant  are  currently  available:  Sulcoflex®

Rayner,  Worthing,  United  Kingdom),  an  acrylic  monobloc
mplant  with  open  C-shaped  haptics;  AddOn® (1stQ  GmbH,
annheim,  Germany),  an  acrylic  hydrophile  with  four  closed
aptics;  Add-On® (HumanOptics,  Erlangen,  Germany),  com-
osed  of  silicon,  with  two  C-shaped  haptics  made  of
olymethylacrylate  (PMMA)  (Fig.  1).  The  haptics  of  the  toric
orms  of  Sulcoflex® and  Add-On® (HumanOptics,  Erlangen,
ermany)  lenses  are  modified  and  crenelated  to  prevent
ostoperative  rotation  and  ensure  the  stable  correction  of
stigmatism.  Their  geometry  has  been  specifically  designed
o  facilitate  adaptation  to  all  forms  of  sulcus.  However,
lthough  the  spherical  and/or  multifocal  forms  of  these
mplants  have  been  widely  used  and  described  [1,3],  the
se  of  their  toric  forms  to  correct  postoperative  astigma-
ism  has  been  the  subject  of  only  a  few  case  reports  and

 single  study  of  a  series  of  twenty  patients.  In  this  latter
eries,  Thomas  reported  the  occurrence  of  five  cases  (25%  of
he  patients  in  the  series)  of  postoperative  rotation  requiring
imple  repositioning  [1].

Here  we  report  two  novel  cases  of  sudden  and  severe
otation  of  Add-On® IOLs  (HumanOptics,  Erlangen,  Ger-
any).  We  also  describe  a  technique  to  stabilize  these

mplants  in  the  long  term.

ase  1

he  first  patient  was  a  55-year-old  man  with  posterior  cham-
er  IOL  and  a  history  of  penetrating  keratoplasty  on  the
eft  eye  for  the  treatment  of  advanced  keratoconus.  After
urgery,  he  displayed  regular,  residual,  symmetric  corneal
stigmatism  of  12  D,  which  was  treated  with  an  Add-On®
OL  (HumanOptics,  Erlangen,  Germany)  12  D  cylindrical
nd—5  D  spherical.  The  IOL  was  placed  in  the  sulcus  at  an
ngle  of  67◦.  Preoperative  refraction  was  +  5—9  ×  160◦, and,

a
d
(

t  one  month  after  surgery,  the  patient  had  recovered  a
isual  acuity  of  20/32  with  a  refraction  of  +  1—2  ×  30◦.  Two
onths  after  surgery,  the  patient  presented  to  the  emer-

ency  department  for  a  sudden  decrease  in  visual  acuity
occurring  in  less  than  24  hours),  limited  to  20/400,  with
o  identified  trigger  factor.  Refraction  was  +  5—11  ×  135◦.
lit-lamp  examination  showed  the  implant  to  be  centrally
ositioned  but  at  an  angle  of  112◦,  corresponding  to  a  rota-
ion  of  45◦ anticlockwise  (Fig.  2a).  The  patient  had  surgery
o  correct  this  rotation,  in  which  the  implant  was  realigned
long  the  correct  axis  and  fixed  in  place  by  suture  to  the
ris  (Fig.  2b),  according  to  the  modified  McCannel  tech-
ique  (Siepser  knot),  to  prevent  recurrence.  We  used  a
lightly  modified  protocol  of  this  technique,  in  which  we
assed  behind  the  arm  of  the  implant.  The  rigidity  of  the
olymethylacrylate  (PMMA)  of  the  haptic  made  it  possible
o  fix  it  in  place  and  to  pass  a  needle  carrying  Prolène®

0.0  (Ethicon,  Issy-les-Moulineaux,  France)  suture  behind
he  arm  and  through  the  iris.  One  month  after  reposition-
ng  the  implant,  the  patient  had  a  visual  acuity  of  20/32,
ith  a  refraction  of  +  0.75—1.75  ×  20◦.  His  visual  acuity

hree  months  after  surgery  was  20/25,  with  a  correction  of
 0.75—1  ×  15◦, and  examination  of  the  anterior  segment
evealed  that  the  implant  was  stably  positioned  along  the
orrect  axis.  Two  years  later,  refraction  and  visual  acuity
emained  stable.

ase  2

he  second  patient  was  a  76-year-old  man  with  astigma-
ism  who  had  cataract  surgery  on  his  right  eye,  with  the
nsertion  of  a spherical  implant  into  the  posterior  cham-
er.  He  subsequently  presented  a  residual  postoperative
efraction  of—3.25  ×  20◦,  which  was  treated  with  an  Add-
n® (HumanOptics,  Erlangen,  Germany)  cylindrical  +  4  D
oric  implant  positioned  at  an  angle  of  112◦. One  month
fter  surgery,  the  patient  had  recovered  a  visual  acuity  of
0/25  without  correction.  Two  months  after  the  interven-
ion,  the  patient  presented  to  the  emergency  department
or  a  sudden  decrease  in  uncorrected  visual  acuity  in  the
bsence  of  a  known  trigger  factor.  However,  with  a  cor-
ection  of  +  3—5  ×  0◦, the  patient  had  a  visual  acuity  of
0/20.  Examination  of  the  anterior  segment  revealed  that
he  implant  was  lying  on  the  161◦ axis,  corresponding  to  a
otation  of  49◦ anticlockwise  (Fig.  3a).  The  patient  under-
ent  an  intervention  to  realign  the  implant  along  its  initial
xis  and  to  fix  it  in  place  by  suture  to  the  iris  as  described

bove  (Fig.  3b  and  Video).  The  patient  had  an  uncorrected
istance  visual  acuity  of  20/25  at  one  month  and  of  20/20
with—0.25—0.50  ×  165◦) at  one  year.

https://doi.org/10.1016/j.jfo.2020.07.015
http://www.sciencedirect.com/science/journal/01815512
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Figure 1. The toric piggy-back IOL Add-On® (HumanOptics, Erlangen, Germany). Implantation in one case of severe astigmatism following
penetrating keratoplasty.

Figure 2. a: 45◦ spontaneous anticlockwise rotation of the piggy-back IOL (blue arrow indicates axis of 112◦); blue line indicates initial
axis; b: position of the IOL after realignement and fixation with Siepser knot on the initial axis.
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igure 3. a: Add-On IOL on the axis of 161 corresponding to an ant
he correct axis of 112◦ after repositioning and fixation with Siepser kno
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iclockwise rotation of 49 (initial axis at 112 ); b: Add-On IOL on
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isabling  postoperative  astigmatism  may  occur  in  patients
ndergoing  cataract  surgery.  This  is  especially  the  case  with
efractive  error  or  if  astigmatism  is  not  compensated  by  a
oric  implant  or,  more  frequently,  after  corneal  transplan-
ation  in  combined  procedures.  Whatever  the  type  of  toric
mplant  used,  the  postoperative  refractive  result  is  optimal
nly  if  the  implant  is  aligned  precisely  along  the  axis  of
stigmatism.  Defective  alignment  has  long  been  known  to
ecrease  the  power  of  the  implant  to  correct  astigmatism.
e  know  that  a  10◦ error  in  the  alignment  of  the  axis  can

ead  to  a  34  %  decrease  in  the  correction  of  astigmatism,
nd  a  rotation  of  30◦ cancels  out  any  corrective  effect  [4].

Unlike  capsular  bag  implants,  sulcus  implants  are  in
n  open  space  and  can  therefore  rotate  either  soon  after
urgery  or  subsequently.  The  sulcus  does  not  close,  so  the
mplant  is  not  imprisoned  and  can  therefore  move  freely.  It
an  thus  rotate  at  any  time,  as  reported  for  anterior  cham-
er  implants.

To  prevent  this  complication,  manufacturers  of  sulcus
mplants  have  developed  anchoring  systems  ensuring  a  much
igher  degree  of  postoperative  stability.  The  toric  version
f  Add-On® implants  (HumanOptics,  Erlangen,  Germany)
ses  a  system  of  undulations  at  the  ends  of  the  haptics
nd  an  increased  total  diameter  of  the  implant  to  ensure
ontact  with  the  sulcus  for  all  eye  diameters.  Despite  these
mprovements,  Thomas  [1]  observed  five  cases  of  rotation
n  his  study  of  twenty-one  Add-On® implants  (HumanOptics,
rlangen,  Germany)  used  to  treat  residual  ametropia  after
enetrating  keratoplasty.  The  implant  was  repositioned  in
hese  five  patients,  but  rotated  again  in  two  cases.  However,
o  detail  was  provided  concerning  the  timing  of  the  rota-
ion,  its  suddenness,  or  the  direction  of  rotation.  This  study
hows  that  simple  repositioning  can  be  insufficient  (two  out
f  five  cases  of  repositioning  presented  a  recurrence  of  the
otation).

Interestingly,  in  both  our  cases,  the  open-haptic  implants
otated  in  an  anticlockwise  direction,  as  reported  in  the  past
or  anterior  chamber  implants  [5],  for  which  80%  of  cases
f  rotation  were  also  anticlockwise.  Simple  rubbing  of  the
yes  may  lead  to  movement  of  the  implant  in  some  cases.
otation  of  the  implant  is  thus  possible,  and  appears  to  occur
n  an  anticlockwise  direction.  We  describe  here  in  detail  the
ases  of  two  patients  displaying  a  rotation  of  the  implant  two
onths  after  this  intervention.  This  rotation  of  around  45◦

n  both  cases  occurred  over  the  space  of  24  hours  and  may
hus  be  considered  as  sudden.  The  geometry  of  the  haptics
f  the  implants  used  causes  them  to  turn  in  an  anticlockwise
irection.

Ophthalmological  surgeons  should  be  aware  of  this
omplication,  particularly  as  it  is  possible  to  fix  the  implant
o  that  it  cannot  rotate.  The  suture  of  posterior  chamber
mplants  to  the  iris  is  well  known,  mostly  carried  out  with
he  McCannel  technique.  This  technique  is  used  for  sutur-
ng  a  subluxated  bag  implant  to  the  iris  [6],  fixing  luxated
osterior  chamber  implants  to  the  iris  [7],  suturing  implants
o  the  iris  in  aphakic  eyes  with  no  capsular  support  [8], and

epairing  eyes  with  iris  coloboma  or  after  eye  trauma  [9].
owever,  no  technique  has  ever  been  described  for  the  fix-
tion  of  add-on  sulcus  implants.  Therefore,  we  adapted  this
ype  of  suture  to  our  two  cases.  The  simple  repositioning  of

[
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he  implant  would  not  have  prevented  recurrence.  Thus  we
onsidered  that  it  was  necessary  to  fix  the  implant  defini-
ively.  It  was  possible  to  use  this  technique  because  the
atients  were  fitted  with  Add-On® (HumanOptics,  Erlangen,
ermany)  sulcus  implants,  which  have  PMMA  haptics  visible
hrough  the  iris.

onclusion

ulcus  toric  implants  are  subject  to  a  risk  of  rotation
espite  their  crenelated  haptics,  like  the  anterior  chamber
mplants,  which  frequently  rotated  anticlockwise.  In  cases
f  rotation,  the  implant  should  be  repositioned  along  the
orrect  axis  and  fixed  in  place  definitively,  so  as  to  pre-
ent  any  subsequent  sudden  rotation.  Through  the  two  cases
eported  here,  we  describe  a  novel  technique  for  the  fixation
f  add-on  sulcus  toric  implants.
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