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patient’s risk factors, surgeons can plan accord-
ingly and often reduce the likelihood of an 
adverse outcome.
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Take-Home Notes
• Re-evaluating your systemic approach 

to the ophthalmic history and physical 
examination will improve your preop-
erative risk assessment.

• Ensure your process includes a surgery 
specific history and your referring pro-
viders and surgical staff are educated in 
relevant past medical and ocular history 
elements.

• Special focus on the anterior chamber 
anatomy including gonioscopy can alert 
surgeons to past trauma or potential 
ocular comorbidities.

• Ocular motility testing including cover 
and cross-cover testing should be per-
formed to identify patients at risk for 
postoperative diplopia.

• Preoperative ancillary testing such as 
ocular coherence tomographic imaging 
of the macula can identify comorbidities 
affecting patient outcomes.
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• Diabetes mellitus [5].
• Age >70 years [6].
• Shorter axial length (<23 mm) [7, 8].
• Shallow anterior chamber depth [9].
• Higher-grade nuclear sclerosis [10, 11].
• Higher ultrasound energy utilization as 

reported by cumulative dispersed energy 
(CDE) or effective phaco time (EPT) [12, 13].

The primary approach to protecting the corneal 
endothelium during lens extraction and IOL 
implantation is the use of appropriate dispersive 
OVD agents. In addition, surgical techniques which 
reduce the amount of ultrasound energy released in 
the eye will help to preserve the endothelium. In 
this regard, chopping techniques eliminate the need 
to make grooves in the lens material and reduce 
ultrasound use. Authors have also shown that the 
use of femtosecond laser- assisted cataract surgery 
may reduce endothelial cell loss [14]. Endocapsular 
phacoemulsification, rather than operating in the 
anterior chamber, is also useful in this setting.

 Conclusion

The cataract surgeon benefits from many innova-
tive technologies and techniques that have 
evolved over the years since Sir Harold Ridley 
implanted the first intraocular lens on February 8, 
1950, and Charlie Kelman filed the first patent for 
phacoemulsification on July 25, 1967 [15]. It 
behooves surgeons to continually update their 
files and improve their approaches to difficult and 
challenging cases.
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Take-Home Notes
• In eyes with a history of radial keratot-

omy, the goal is to enter the anterior 
chamber without bisecting any of the 
preexisting corneal incisions.

• Use of a pupil expander ring can convert 
a difficult case with a small pupil into a 
relatively routine procedure.

• Later in the postoperative course, even 
years after the initial surgery, IOL 

exchange can still be accomplished, but 
great care must be taken to preserve the 
now fibrotic capsule.

• Patients with challenging postural issues 
such as kyphosis can be managed 
through creative collaboration with sur-
gery personnel to achieve adequate 
positioning for surgery.

• Use of appropriate OVD agents repre-
sents the key to protecting the corneal 
endothelium during lens extraction and 
IOL implantation.
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To manage this complication, the surgeon can 
either (1) create a new flap with small gauge scis-
sors in both “hemi-capsules” and create two 
“hemi-rhexis” or (2) resume opening the anterior 
capsule with the can opener technique with a cys-
totome. Next, one should proceed with phaco-
emulsification carefully, in a slow motion fashion 
with low parameters  – “slow phaco” [4]. The 
radial tear might extend around the equator into 
the posterior capsule; therefore, the surgeon must 
remain vigilant for posterior capsule rupture 
signs (see Chap. 9).

 Posterior Capsule Rupture

The posterior capsule, previously distended by 
the increased endolenticular volume, may be 
flaccid and with a tendency of “trampolining” 
anteriorly during phacoemulsification. Dispersive 
viscoelastic should be used to keep the posterior 
capsule posteriorly, and adequately sized inci-
sions are mandatory to avoid BSS leakage during 
phacoemulsification.

 Zonulopathy

Zonulopathy is frequently associated with these 
mature lenses. The surgeon should attentively 

look for signs of zonular fragility during preop-
erative evaluation. Further information on the 
management of weak zonules can be found in 
Chap. 9.
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Fig. 4.10 Intraoperative picture of the Argentinean flag 
sign

Take-Home Notes
• Creation of a continuous curvilinear 

capsulorhexis (CCC) is a challenge in 
the white cataract due to the elevated 
endolenticular pressure.

• Always stain the anterior capsule.
• During creation of the CCC, the surgeon 

should keep the anterior chamber highly 
pressurized to counterbalance the endo-
lenticular pressure.

• The pearly white cataract with fluid is at 
the greatest risk for Argentinean flag 
sign due to presence of the equatorial 
block. The surgeon should keep in mind 
that the risk is only diminished once the 
posterior subcapsular space pressure has 
been alleviated.

• Angle closure and secondary glaucoma 
are often associated with the intumes-
cent lens and should be managed 
accordingly.

G. B. Figueiredo and C. G. Figueiredo

This copy belongs to 'chen04'

40

To manage this complication, the surgeon can 
either (1) create a new flap with small gauge scis-
sors in both “hemi-capsules” and create two 
“hemi-rhexis” or (2) resume opening the anterior 
capsule with the can opener technique with a cys-
totome. Next, one should proceed with phaco-
emulsification carefully, in a slow motion fashion 
with low parameters  – “slow phaco” [4]. The 
radial tear might extend around the equator into 
the posterior capsule; therefore, the surgeon must 
remain vigilant for posterior capsule rupture 
signs (see Chap. 9).

 Posterior Capsule Rupture

The posterior capsule, previously distended by 
the increased endolenticular volume, may be 
flaccid and with a tendency of “trampolining” 
anteriorly during phacoemulsification. Dispersive 
viscoelastic should be used to keep the posterior 
capsule posteriorly, and adequately sized inci-
sions are mandatory to avoid BSS leakage during 
phacoemulsification.

 Zonulopathy

Zonulopathy is frequently associated with these 
mature lenses. The surgeon should attentively 

look for signs of zonular fragility during preop-
erative evaluation. Further information on the 
management of weak zonules can be found in 
Chap. 9.

References

 1. Figueiredo CG, Figueiredo J, Figueiredo GB. Brazilian 
technique for prevention of the Argentinean flag sign in 
white cataract. J Cataract Refract Surg. 2012;38:1531–
6. https://doi.org/10.1016/j.jcrs.2012.07.002.

 2. Melles GRJ, de Waard PWT, Pameyer JH, Beekhuis 
HW.  Trypan blue capsule staining to visualize 
the capsulorhexis in cataract surgery. J Cataract 
Refract Surg. 1999;25:7–9. https://doi.org/10.1016/
S0886- 3350(99)80004- 2.

 3. Dick BH, Aliyeva SE, Hengerer F.  Effect of try-
pan blue on the elasticity of the human anterior lens 
capsule. J Cataract Refract Surg. 2008;34:1367–73. 
https://doi.org/10.1016/j.jcrs.2008.03.041.

 4. Osher RH.  Slow motion phacoemulsification 
approach. J Cataract Refract Surg. 1993;19:667. 
https://doi.org/10.1016/S0886- 3350(13)80025- 9.

Fig. 4.10 Intraoperative picture of the Argentinean flag 
sign

Take-Home Notes
• Creation of a continuous curvilinear 

capsulorhexis (CCC) is a challenge in 
the white cataract due to the elevated 
endolenticular pressure.

• Always stain the anterior capsule.
• During creation of the CCC, the surgeon 

should keep the anterior chamber highly 
pressurized to counterbalance the endo-
lenticular pressure.

• The pearly white cataract with fluid is at 
the greatest risk for Argentinean flag 
sign due to presence of the equatorial 
block. The surgeon should keep in mind 
that the risk is only diminished once the 
posterior subcapsular space pressure has 
been alleviated.

• Angle closure and secondary glaucoma 
are often associated with the intumes-
cent lens and should be managed 
accordingly.

G. B. Figueiredo and C. G. Figueiredo

This copy belongs to 'chen04'

50

interdisciplinary postoperative management, good 
visual outcomes can be achieved. Our clinical 
experience convinces us that the femtosecond laser 
can play a valuable role in making this intervention 
precise, safe, and effective. We are probably just in 
the early stages of pediatric LCS and a number of 
issues have to be resolved. Pediatric cataract sur-
gery might be the ultimate challenge for the sur-
geon: the results may last for almost a century.
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Take-Home Notes
• Cataract surgery is only the first step in a 

long process to make the development of 
normal visual function possible; these 
patients require regular follow-up exami-
nations and additional measures over 
many years.

• Manual continuous curvilinear capsu-
lorhexis (CCC) in infants and small 
children is a challenge since the capsule 
tends to be extremely elastic and intra-
vitreal pressure is usually much larger 
than can be expected in an adult.

• The time point of IOL implantation is 
recommended to take place between the 
age of 6 months and school enrollment. If 
the cataract occurs in the age over 6 years, 
the IOL can be implanted into the capsu-
lar bag usually without anterior vitrec-
tomy. Time of implantation is based on 
an individual decision depending, e.g., 
on the cooperation of the parents.

• Laser cataract surgery (LCS) with the 
femtosecond laser has proven to be safe 
and effective in pediatric cataracts, even 
in special cases like in patients with 
Down syndrome and Marfan syndrome. 
It is generally an off-label procedure.

• Laser capsulotomies tend to be larger 
than planned, particularly in young chil-
dren. The Bochum formula helps to 
overcome this aberration.

• IOL implantation in children older than 
2 years has widely become the norm. In 
younger children, the propensity to 
inflammation has to be taken into account.
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Nd:YAG posterior capsulotomy to empty the dis-
tended capsular compartment. To prevent this, 
after the IOL haptics are positioned in the sulcus, 
the IA instrument tip should displace the optic 
laterally in order to evacuate most of the OVD 

from within the capsular bag (Fig. 7.14). If pos-
sible, the IOL is then rotated so that the haptics 
are aligned along the 180-degree axis, prior to 
capturing the optic with the capsulorrhexis 
(Fig.  7.15). This allows the haptics to stabilize 
the capsular bag from lateral saccadic decenter-
ing forces. Single-piece foldable IOLs should not 
be placed in the sulcus, and the haptics are too 
short to provide supplemental two-point 
fixation.
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well as autologous serum eye drops and pro-
tected with a soft bandage contact lens. The 
lower puncta were occluded with silicone plugs 
and the upper puncta by cautery.

Intraoperatively, due to persistent fornix 
shortening and symblephara, a speculum could 
not be placed, and lid everting sutures (silk 6–0) 
in combination with limited symblepharolysis 
were used (see Video 8.1, 0:03 sec.). The main 
corneal incision was placed under the upper lid 
at the 2 o’clock position (0:48 sec.). Intracameral 
trypan blue dye was used to improve the ante-
rior lens capsule visualization through the 
opaque cornea (0:54  sec.). Capsulorhexis was 
performed using a cystotome and forceps under 
high magnification with reduced light exposure 
(1:01 sec.). Further surgery included hydrodis-
section (1:32  sec.), phacoemulsification using 
a horizontal chop technique with a cumula-
tive dissipated energy of 9%s (1:36  sec.), and 
bimanual irrigation and aspiration of cor-
tex (2:54  sec.). To protect the corneal sur-
face, methylcellulose was applied repetitively 
(3:28  sec.). Due to suspected posterior capsu-
lar rupture, intracameral triamcinolone was 
administered (3:33  sec.) to enhance visualiza-
tion during anterior vitrectomy (3:45 sec.) and a 
three-piece IOL implanted in the ciliary sulcus 
(3:52 sec.) (4:14 sec.). Finally, any intracameral 
ophthalmic viscosurgical device (OVD) was 
removed with bimanual irrigation and aspiration 
(4:38 sec.), the corneal incisions secured with a 
10–0 nylon interrupted suture (4:40  sec.), and 
the lid everting sutures removed at the end of 
surgery (4:57  sec.). Postoperatively, the visual 
acuity increased to 0.05 only, but he reported 
a much- improved visual field. Postoperative 
topical therapy included dexamethasone 2x/d, 
0.1% ciclosporine 1x/d, ofloxacin 3x/d, autolo-
gous serum 8x/d, and systemic mycophenolate 
mofetil 500 mg 2x/d.

This case illustrates the challenging nature of 
cataract surgery in the face of severe DED with 
resulting limitations of intraocular visibility and 
the measures available to overcome these and 
manage intraocular complications.
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Take-Home Notes
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biometry.
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 up visits after surgery, and limited visual 
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nosed as early as possible and treated aggres-
sively. Especially the potentially devastating 
complication of endophthalmitis is more likely in 
patients with ocular surface disease and needs to 
be anticipated [16].

As a general consideration for patients with 
cicatricial diseases, the necessity for cataract sur-
gery should be evaluated more critically than in 
regular eyes because of the mentioned complicat-
ing factors that put the patient at higher risk of 
limited vision gain or even vision loss after sur-
gery. Only if the cataract affects the patient’s 
visual quality of life and a significant benefit is to 
be expected from surgery, the procedure should 
be planned. The patient should be well informed 
about the planned procedure and the risks linked 
to the individual case and give informed consent 
beforehand. However, despite the high-risk set-
ting and surgically challenging nature of these 
cases, no patient should be withheld cataract sur-
gery if he can be expected to gain visual function 
and quality of life.
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Take-Home Notes
• The presence of cicatricial changes to 

the ocular surface greatly impacts tim-
ing, planning, execution, and aftercare 
of cataract surgery.

• Accurate identification of the causative 
disease is essential prior to surgery in 
order to anticipate whether the proce-
dure may trigger a disease reactivation.

• In cases with extensive scarring, it may 
be necessary to perform reconstructive 
eyelid, conjunctival, and/or corneal sur-
gery first to enable safe cataract surgery 
as a second-step procedure.

• Chronic inflammatory diseases respon-
sible for ocular surface scarring must be 
sufficiently suppressed prior to cataract 
surgery.

• Postoperative follow-up must be ade-
quately frequent to detect and treat com-
plications as early as possible (these 
occur more often after normal cataract 
surgery).
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gery if he can be expected to gain visual function 
and quality of life.

Support DFG FOR 2240 (www.for2240.de); EU COST 
ANIRIDIA (www.aniridia- net.eu); EU Arrest Blindness 
(www.arrest- blindness.eu)

Literature

 1. Saeed HN, Chodosh J.  Ocular manifestations of 
Stevens-Johnson syndrome and their management. 
Curr Opin Ophthalmol. 2016;27(6):522–9.

 2. Wang KSG, Gonzales JA. Ocular cicatricial pemphi-
goid. Curr Opin Ophthalmol. 2018;29:543–51.

 3. Harr T, French LE.  Stevens-Johnson syndrome and 
toxic epidermal necrolysis. Chem Immunol Allergy. 
2012;97:149–66.

 4. Harr T, French LE.  Toxic epidermal necrolysis and 
Stevens-Johnson syndrome. Orphanet J Rare Dis. 
2010;5(39):1–11.

 5. Schmidt E, Zillikens D. Pemphigoid diseases. Lancet. 
2013;381:320–32.

 6. Geerling G, Roth M.  Pseudopemphigoid induced 
by topical glaucoma medications. Klin Monatsbl 
Augenheilk. 2019;236(6):762–6.

 7. Chen LB, Zhang S, Yan CX, Yao QK, Shao CY, Fu 
Y. Evaluation of chronic ocular sequelae in patients 
with symblepharon caused by ocular burn. Int J 
Ophthalmol. 2020;13(7):1066–73.

 8. Tung CI. Graft versus host disease: what should the 
oculoplastic surgeon know? Curr Opin Ophthalmol. 
2017;28:499–504.

 9. Steven P, Sauerbier L, Siebelmann S, Gehlsen U, 
Tahmaz V, Wittig S, Scheid C, Cursiefen C. Therapy 
for ocular graft-vs-host disease. Klin Monatsbl 
Augenheilk. 2015;232:658–63.

 10. Chuang J, Shih K, Chan T, Wan KH, Jhanjii V, Tong 
L.  Preoperative optimization of ocular surface dis-
ease before cataract surgery. J Cataract Refract Surg. 
2017;43(12):1596–607.

 11. Tugal-Tutkun I, Akova AY, Foster CS.  Penetrating 
keratoplasty in cicatrizing conjunctival diseases. 
Ophthalmology. 1994;102(4):576–85.

 12. Tahmaz V, Gehlsen U, Sauerbier L, Holtick U, Engel 
L, Radojska S, Petrescu-Jipa VM, Scheid C, Hallek 
M, Gathof B, Cursiefen C, Steven P.  Treatment of 
severe chronic ocular graft-versus-host disease using 
100% autologous serum eye drops from a sealed man-
ufacturing system: a retrospective cohort study. Br J 
Ophthalmol. 2016. Published Online First on June 6, 
2016: p. 1–5.

 13. Alvarado Valero MC, Martinez Toldos JJ, Borras 
Blasco J, Alminana Alminana A, Perez Ramos 
JM.  Treatment of persistent epithelial defects using 
autologous serum application. Arch Soc Esp Oftalmol. 
2004;79(11):537–42.

 14. Chen D, Lian Y, Li J, Ma Y, Shen M, Lu F. Monitor 
corneal epithelial healing under bandage contact lens 
using ultrahigh-resolution optical coherence tomog-
raphy after pterygium surgery. Eye Contact Lens. 
2014;40(3):175–80.

Take-Home Notes
• The presence of cicatricial changes to 

the ocular surface greatly impacts tim-
ing, planning, execution, and aftercare 
of cataract surgery.

• Accurate identification of the causative 
disease is essential prior to surgery in 
order to anticipate whether the proce-
dure may trigger a disease reactivation.

• In cases with extensive scarring, it may 
be necessary to perform reconstructive 
eyelid, conjunctival, and/or corneal sur-
gery first to enable safe cataract surgery 
as a second-step procedure.

• Chronic inflammatory diseases respon-
sible for ocular surface scarring must be 
sufficiently suppressed prior to cataract 
surgery.

• Postoperative follow-up must be ade-
quately frequent to detect and treat com-
plications as early as possible (these 
occur more often after normal cataract 
surgery).

9 Cataract Surgery in Stevens-Johnson Syndrome and Pemphigoid Diseases

This copy belongs to 'chen04'

120

 Conclusion

Cataract surgery in KCN requires extensive pre-
operative evaluation to obtain the best visual 
result for the patient. Ophthalmologists must 
know the exceptional difficulties related to the 
peculiar characteristics of these eyes, so that they 
can choose the best IOL of adequate power, to be 
able to deal with any intraoperative complica-
tions, and to be able to correct without difficulty 
any residual postoperative refractive error. In 
conclusion, the preoperative evaluation of the 
patient represents the fundamental moment: it is 
necessary to evaluate the real incidence of the 
cataract in the visual impairment of the patient, 
referring to the theoretical functional limit of the 
eye considering the topographical and aberro-
metric conditions of the cornea. The IOL power 
should be calculated using those formulas that 
have a greater accuracy. Intraoperatively, the cor-
neal incision should be made as close as possible 
to the limbus and in the steepest meridian, 
implanting a toric IOL, if suitable, to correct the 
high astigmatism. The suture of the corneal 
wound may be required in advanced cases, given 
the higher risk of postoperative leakage in ectatic 
corneas.
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Take-Home Messages
• Assessment of the possible progression 

of keratoconus is required before plan-
ning surgery.

• Biomechanical and topographical 
changes of the ectatic cornea can esti-
mate the component of visual impair-
ment due to keratoconus and in what 
percentage it is affected by cataract.

• SRK/T formula is recommended for 
IOL power calculation, possibly cor-
rected according to keratometry read-
ings in very steep corneas.

• It is recommended to perform corneal 
incision in the steep axis, as close as 
possible to the limbus, eventually sutur-
ing the incision to avoid postoperative 
corneal leakage.

• Multifocal IOLs are not recommended 
due to the presence of corneal high- 
order aberrations.

• If available and possible, toric IOLs are 
recommended to correct corneal 
astigmatism.
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 Conclusion

Cataract surgery in KCN requires extensive pre-
operative evaluation to obtain the best visual 
result for the patient. Ophthalmologists must 
know the exceptional difficulties related to the 
peculiar characteristics of these eyes, so that they 
can choose the best IOL of adequate power, to be 
able to deal with any intraoperative complica-
tions, and to be able to correct without difficulty 
any residual postoperative refractive error. In 
conclusion, the preoperative evaluation of the 
patient represents the fundamental moment: it is 
necessary to evaluate the real incidence of the 
cataract in the visual impairment of the patient, 
referring to the theoretical functional limit of the 
eye considering the topographical and aberro-
metric conditions of the cornea. The IOL power 
should be calculated using those formulas that 
have a greater accuracy. Intraoperatively, the cor-
neal incision should be made as close as possible 
to the limbus and in the steepest meridian, 
implanting a toric IOL, if suitable, to correct the 
high astigmatism. The suture of the corneal 
wound may be required in advanced cases, given 
the higher risk of postoperative leakage in ectatic 
corneas.

Financial Support This study has been financed in part 
by the Network for Cooperative Research in Health 
“OFTARED,” Nodo Dioptrio Ocular, Biobanco Iberia 
(Reference: RD16/0008/0012.), funded by Instituto de 
Salud Carlos III, and co-funded by the European Regional 
Development Fund (ERDF), Project “A way to make 
Europe.”

References

 1. Godefrooij DA, de Wit GA, Uiterwaal CS, Imhof SM, 
Wisse RPL.  Age-specific incidence and prevalence 
of keratoconus: a nationwide registration study. Am J 
Ophthalmol. 2017;175:169–72.

 2. Thebpatiphat N, Hammersmith KM, Rapuano CJ, 
et  al. Cataract surgery in keratoconus. Eye Contact 
Lens. 2007;33:244–6.

 3. Bozorg S, Pineda R. Cataract and keratoconus: mini-
mizing complications in intraocular lens calculations. 
Semin Ophthalmol. 2014;29(5–6):376e379.

 4. Alio JL, Pinero DP, Aleson A, et  al. Keratoconus- 
integrated characterization considering anterior 
corneal aberrations, internal astigmatism, and 
corneal biomechanics. J Cataract Refract Surg. 
2011;37(3):552–68.

 5. Aiello F, Nasser QJ, Nucci C, Angunawela RI, 
Gatzioufas Z, Maurino V.  Cataract surgery in 
patients with keratoconus: pearls and pitfalls. Open 
Ophthalmol J. 2017;11:194–200.

 6. Moshirfar M, Walker BD, Birdsong OC. Cataract sur-
gery in eyes with keratoconus: a review of the current 
literature. Curr Opin Ophthalmol. 2018;29(1):75–80.

 7. Bourges JL.  Cataract surgery in keratoconus 
with irregular astigmatism. In: Goggin M, editor. 
Astigmatism  – optics, physiology and management. 
Rijeka: InTech; 2012.

 8. Oie Y, Kamei M, Matsumura N, et  al. Rigid gas- 
permeable contact lens-assisted cataract surgery in 
patients with severe keratoconus. J Cataract Refract 
Surg. 2014;40:345–8.

 9. Den S, Shimmura S, Shimazaki J.  Cataract surgery 
after deep anterior lamellar keratoplasty and penetrat-
ing keratoplasty in age- and disease-matched eyes. J 
Cataract Refract Surg. 2018;44(4):496–503. https://
doi.org/10.1016/j.jcrs.2018.01.024.

 10. Shimmura S, Ohashi Y, Shiroma H, Shimazaki J, 
Tsubota K.  Corneal opacity and cataract: triple 

Take-Home Messages
• Assessment of the possible progression 

of keratoconus is required before plan-
ning surgery.

• Biomechanical and topographical 
changes of the ectatic cornea can esti-
mate the component of visual impair-
ment due to keratoconus and in what 
percentage it is affected by cataract.

• SRK/T formula is recommended for 
IOL power calculation, possibly cor-
rected according to keratometry read-
ings in very steep corneas.

• It is recommended to perform corneal 
incision in the steep axis, as close as 
possible to the limbus, eventually sutur-
ing the incision to avoid postoperative 
corneal leakage.

• Multifocal IOLs are not recommended 
due to the presence of corneal high- 
order aberrations.

• If available and possible, toric IOLs are 
recommended to correct corneal 
astigmatism.

J. L. Alió and F. D’Oria

This copy belongs to 'chen04'



12

121

procedure versus secondary approach. Cornea. 
2003;22:234–8.

 11. Hashemi H, Yekta A, Khabazkhoob M.  Effect of 
keratoconus grades on repeatability of keratometry 
readings: comparison of 5 devices. J Cataract Refract 
Surg. 2015;41:1065–72.

 12. Xia T, Martinez C, Tsai L. Update on intraocular lens 
formulas and calculations. Asia Pac J Ophthalmol 
(Phila). 2020;9:186–93.

 13. Savini G, Abbate R, Hoffer KJ, et al. Intraocular lens 
power calculation in eyes with keratoconus. J Cataract 
Refract Surg. 2019;45(5):576–81.

 14. Alió JL, Peña-García P, Abdulla Guliyeva F, Soria FA, 
Zein G, Abu-Mustafa SK. MICS with toric intraocu-
lar lenses in keratoconus outcomes and predictability 
analysis of postoperative refraction. Br J Ophthalmol. 
2014;98:365–70.

 15. Melles RB, Holladay JT, Chang WJ.  Accuracy of 
intraocular lens calculation formulas. Ophthalmology. 
2018;125:169–78.

 16. Hoffer KJ.  The Hoffer Q formula: a comparison of 
theoretic and regression formulas. J Cataract Refract 
Surg. 1993;19:700–12; errata, 1994; 20:677; 2007; 
33: 2–3

 17. Reitblat O, Levy A, Kleinmann G, Lerman TT, Assia 
EI.  Intraocular lens power calculation for eyes with 
high and low average keratometry readings: com-
parison between various formulas. J Cataract Refract 
Surg. 2017;43(9):1149–56. https://doi.org/10.1016/j.
jcrs.2017.06.036.

 18. Olsen T, Funding M.  Ray-tracing analysis of intra-
ocular lens power in situ. J Cataract Refract Surg. 
2012;38:641–7.

 19. Darcy K, Gunn D, Tavassoli S, Sparrow J, Kane 
JX. Assessment of the accuracy of new and updated 
intraocular lens power calculation formulas in 10 930 
eyes from the UK National Health Service. J Cataract 
Refract Surg. 2020;46:2–7.

 20. Pinero DP, Camps VJ, Caravaca-Arens E, Perez- 
Cambrodi RJ, Artola A.  Estimation of the central 
corneal power in keratoconus: theoretical and clinical 
assessment of the error of the keratometric approach. 
Cornea. 2014;33:274–9.

 21. Kamiya K, Kono Y, Takahashi M, Shoji N. Comparison 
of simulated keratometry and total refractive power 
for keratoconus according to the stage of Amsler- 
Krumeich classification. Sci Rep. 2018;8:12436.

 22. Hashemi H, Heidarian S, Seyedian MA, et  al. 
Evaluation of the results of using toric IOL in the 
cataract surgery of keratoconus patients. Eye Contact 
Lens. 2015;41:354–8.

 23. Nanavaty MA, Lake DB, Daya SM.  Outcomes of 
pseudophakic toric intraocular lens implantation 
in keratoconic eyes with cataract. J Refract Surg. 
2012;28:884–9.

 24. Zhu X, He W, Zhang K, Lu Y.  Factors influencing 
1-year rotational stability of AcrySof Toric intraocular 
lenses. Br J Ophthalmol. 2016;100:263–8.

 25. Savini G, Hoffer KJ, Barboni P.  Influence of cor-
neal asphericity on the refractive outcome of intra-

ocular lens implantation in cataract surgery. J 
Cataract Refract Surg. 2015;41(4):785–9. https://doi.
org/10.1016/j.jcrs.2014.07.035.

 26. Meyer JJ, McGhee CN.  Supplementary, sulcus- 
fixated intraocular lens in the treatment of 
spherical and astigmatic refractive errors in 
pseudophakic eyes after keratoplasty. Cornea. 
2015;34(9):1052–6. https://doi.org/10.1097/
ICO.0000000000000506.

 27. Meyer JJ, Kim BZ, Ziaei M, McGhee 
CN. Postoperative rotation of supplementary sulcus- 
supported toric intraocular lenses. J Cataract Refract 
Surg. 2017;43(2):285–8. https://doi.org/10.1016/j.
jcrs.2016.12.014.

 28. Uy HS, Tesone-Coelho C, Ginis H.  Enhancement- 
procedure outcomes in patients implanted with 
the Precisight multicomponent intraocular lens. 
Clin Ophthalmol. 2019;13:107–14. https://doi.
org/10.2147/OPTH.S188383.

 29. Shajari M, Mackert MJ, Langer J, et  al. Safety and 
efficacy of a small-aperture capsular bag-fixated intra-
ocular lens in eyes with severe corneal irregularities. 
J Cataract Refract Surg. 2020;46(2):188–92. https://
doi.org/10.1097/j.jcrs.0000000000000045.

 30. Trindade BLC, Trindade FC, Trindade CLC.  Toric 
intraocular lens combined with a supplementary 
pinhole implant to treat irregular corneal astigma-
tism [published online ahead of print, 2020 Jul 28]. J 
Cataract Refract Surg. 2020. https://doi.org/10.1097/j.
jcrs.0000000000000356.

 31. Trindade BLC, Trindade FC, Werner L, Trindade 
CLC. Long-term safety of in-the-bag implantation of a 
supplementary intraocular pinhole. J Cataract Refract 
Surg. 2020;46(6):888–92. https://doi.org/10.1097/j.
jcrs.0000000000000163.

 32. Moshirfar M, Wagner WD, Linn SH, et al. Astigmatic 
correction with implantation of a light adjustable vs 
monofocal lens: a single site analysis of a randomized 
controlled trial. Int J Ophthalmol. 2019;12(7):1101–
7. https://doi.org/10.18240/ijo.2019.07.08.

 33. Fleming JF, Wan WL, Schanzlin DJ.  The theory of 
corneal curvature change with the intrastromal cor-
neal ring. CLAO J. 1989;15(2):146–50.

 34. Alio JL, Salem T, Artola A, Osman AA. Intracorneal 
rings to correct corneal ectasia after laser in 
situ keratomileusis. J Cataract Refract Surg. 
2002;28(9):1568–74.

 35. Vega-Estrada A, Alio JL, Brenner LF, et al. Outcome 
analysis of intracorneal ring segments for the treat-
ment of keratoconus based on visual, refractive, 
and aberrometric impairment. Am J Ophthalmol. 
2013;155(3):575–84.

 36. Alfonso JF, Lisa C, Fernandez L, et  al. Sequential 
intrastromal corneal ring segment and monofocal 
intraocular lens implantation for keratoconus and cat-
aract: long-term follow-up. J Cataract Refract Surg. 
2017;43:246–54.

 37. Roszkowska AM, Urso M, Signorino GA, Spadea L, 
Aragona P.  Photorefractive keratectomy after cata-
ract surgery in uncommon cases: long-term results. 

10 Cataract Surgery in Keratoconus

This copy belongs to 'chen04'

120

 Conclusion

Cataract surgery in KCN requires extensive pre-
operative evaluation to obtain the best visual 
result for the patient. Ophthalmologists must 
know the exceptional difficulties related to the 
peculiar characteristics of these eyes, so that they 
can choose the best IOL of adequate power, to be 
able to deal with any intraoperative complica-
tions, and to be able to correct without difficulty 
any residual postoperative refractive error. In 
conclusion, the preoperative evaluation of the 
patient represents the fundamental moment: it is 
necessary to evaluate the real incidence of the 
cataract in the visual impairment of the patient, 
referring to the theoretical functional limit of the 
eye considering the topographical and aberro-
metric conditions of the cornea. The IOL power 
should be calculated using those formulas that 
have a greater accuracy. Intraoperatively, the cor-
neal incision should be made as close as possible 
to the limbus and in the steepest meridian, 
implanting a toric IOL, if suitable, to correct the 
high astigmatism. The suture of the corneal 
wound may be required in advanced cases, given 
the higher risk of postoperative leakage in ectatic 
corneas.
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with thicker grafts, irregular trephinations, and 
decentered graft placement. Accurate measure-
ment of total corneal astigmatism following 
DSAEK can also be more challenging since the 
posterior corneal curvature is altered by the 
lamellar transplant. Since intraoperative aber-
rometry measures total ocular astigmatism 
including the posterior cornea’s contribution, it 
may provide some benefits in toric IOL selection 
in this patient population. Finally, if the patient 
undergoes a repeat DSAEK, astigmatism mea-
surements can change significantly. For these 
reasons, toric IOL use in conjunction with 
DSAEK surgery should be employed with 
caution.

 Conclusion

Cataract surgery in conjunction with or following 
keratoplasty can be quite successful. The surgical 
approach will vary depending on the type of ker-
atoplasty, as will the decision to perform the pro-
cedures concurrently or sequentially. As each 
approach carries certain advantages and disad-
vantages, the surgeon and patient will both ben-
efit from careful assessment and surgical 
planning. Keratoplasty is often associated with 
postoperative astigmatism, and multiple options 
are available for its management. Thorough 
counseling before and after keratoplasty is essen-
tial to optimize patient understanding and 
satisfaction.
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during cataract surgery in eyes undergoing 
DMEK since it is a risk factor for the develop-
ment of CME [25]. An intensified topical steroid 
regimen (hourly during the first week after 
DMEK with phaco) has been shown to reduce the 
incidence of postoperative CME significantly 
[26].

 IOL Calcification

Calcification of the IOL is a rare long-term com-
plication after DMEK in pseudophakic eyes. The 
presumed mechanism of IOL calcification is con-
tact of the air/gas bubble with the surface of the 
IOL. The number of air injections is associated 
with the occurrence of IOL opacification [9]. 
This complication has been reported in hydro-
philic acrylic IOLs first but can occur in hydro-
phobic material as well [9].

The management of IOL calcifications 
depends on the individual visual impairment. 
Although visibility of the fundus can be dimin-
ished by the calcifications, the patient might be 
impaired only mildly, and vice versa. The only 
option to treat IOL calcification consists of IOL 
removal/exchange. The possible use of IOL 
exchange has to be weighed against the risk of 
endothelial graft damage by the secondary surgi-
cal procedure. High-resolution optical coherence 
tomography might be a tool for prediction of 
stray light and visual disturbance by IOL opacifi-
cations [27].
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exchanged in small aliquots for either balanced 
salt solution or acetylcholine. The incision is 
hydrated for a final time and its water tightness is 
confirmed.

 Conclusion

The posterior polar cataract remains a surgical 
challenge because the central posterior capsule is 
extremely thin and fragile. Multiple techniques, 
like creating an escape route, will offer the sur-
geon the best chance of achieving a successful 
outcome.
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Take-Home Messages

• In this chapter, we discussed different 
situations of cataract surgeries with dif-
ferent situations of abnormal corneas. 
As these cases are not uncommon and 
are considered challenging cases for 
cataract surgeons, we have aimed to 
describe some of the most troublesome 
corneal problems and their appropriate 
management techniques.

• Simultaneous partial- or full-thickness 
keratoplasty and cataract surgery is still 
indicated in eyes with visually signifi-
cant central corneal opacities for suc-
cessful visual outcome but with 
significant drawbacks. To overcome 
these drawbacks, phacoemulsification 
can be assisted and visualization 
improved by the use of endoscopic 
lights such as the chandelier light and 
others.

• In eyes with a low corneal endothelial 
cell count, manual small incision cata-
ract surgery or extracapsular cataract 
extraction should be considered; also 
femtosecond laser-assisted cataract sur-
gery using dispersive OVD is a recom-
mended choice. The optimal cutoff 
point is 630 μm for CCT, and exceeding 
that point requires the triple procedure 
(keratoplasty (DMEK)  +  cataract 
removal + IOL implantation).

• In an eye with a previous penetrating 
keratoplasty, implantation of a toric 
spherical IOL is recommended. 
Multifocal IOLs are not indicated.

• No clinically significant loss in endothe-
lial cell density was found after phaco-
emulsification in eyes that developed 
cataract after DALK (deep anterior 
lamellar keratoplasty), but it was rele-
vant after penetrating keratoplasty and 
DMEK (Descemet membrane endothe-
lial keratoplasty).
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ing of the zonular fibers that can predispose to 
PCR [20, 21]. If managed properly, the IOL can 
be placed into the ciliary sulcus and has good 
visual outcomes.

 Ocular Hypertension

High intraocular pressure (IOP) can be secondary 
to pigment dispersion over the trabecular mesh-
work due to chronic chafing by the pIOL. If high 
IOP is presented in the early postoperative period, 
it might be secondary to retained viscoelastic 
material. In our study [22], two eyes required a 
combined procedure (bilensectomy and trabecu-
lectomy), and other two had postoperative high 
IOP that was successfully treated with intrave-
nous mannitol [22].

 Severe Endothelial Cell Loss

Phacoemulsification and implantation of pIOLs 
are procedures that tend to decrease the ECD 
count [11–13, 23]. Early bilensectomy should 
be performed if the ECD is less than 1500 cells/
mm2 [24].

 Retinal Detachment

Retinal detachment after cataract surgery in 
highly myopic eyes has an incidence of 2.2%. 
Axial length elongation and stretching of the pos-
terior eye wall predispose to this vision- 
threatening complication [9]. In our studies [22, 
25], one eye presented an RD immediately after 
bilensectomy, and the other eye developed it 
11  months after surgery. Both eyes had a good 
visual outcome after pars plana vitrectomy.

 Conclusions

All pIOLs will be eventually explanted; there-
fore, it is important to know the clinical out-
comes, surgical technique, and complications of 
bilensectomy.

Cataract development remains the main rea-
son of bilensectomy followed by ECD loss.

Bilensectomy is more challenging in eyes 
with AS pIOLs due to the presence of synechiae. 
Although most of the patients have a good visual 
and refractive outcome [26], sight-threatening 
complications such as retinal detachment and 
low ECD count may occur, so a close follow- up 
is necessary in all patients.
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these cases, IOL explantation is usually not very 
complicated, as it is performed a few months 
after cataract surgery. Although there are not 
many case series, patient satisfaction increases 
significantly after explantation surgery.

Although exchanging MF-IOLs to monofocal 
IOLs is an accepted approach for neuroadapta-
tion failure, another acceptable approach is an 
explantation of MF-IOLs due to neuroadaptation 
failure followed by the reimplantation of a dif-
ferent MF optical technology based on the 
hypothesis that there may be different neuroad-
aptation processes for refractive and diffractive 
IOLs in different patients.

In summary, it is essential for the anterior 
segment surgeon to know the different reasons 
that may lead to explantation surgery, to recog-
nize the risk factors, to explain the prognosis of 
the surgery to the patient, and to perform the best 
explantation technique, taking into consideration 
both the cause for the explantation and the IOL 
model to be explanted.
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these cases, IOL explantation is usually not very 
complicated, as it is performed a few months 
after cataract surgery. Although there are not 
many case series, patient satisfaction increases 
significantly after explantation surgery.

Although exchanging MF-IOLs to monofocal 
IOLs is an accepted approach for neuroadapta-
tion failure, another acceptable approach is an 
explantation of MF-IOLs due to neuroadaptation 
failure followed by the reimplantation of a dif-
ferent MF optical technology based on the 
hypothesis that there may be different neuroad-
aptation processes for refractive and diffractive 
IOLs in different patients.

In summary, it is essential for the anterior 
segment surgeon to know the different reasons 
that may lead to explantation surgery, to recog-
nize the risk factors, to explain the prognosis of 
the surgery to the patient, and to perform the best 
explantation technique, taking into consideration 
both the cause for the explantation and the IOL 
model to be explanted.
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Take-Home Notes
• Corticosteroids remain the first risk fac-

tor for the development of cataract in 
patients with uveitis.

• A 3-month period of quiescence is man-
datory before lens removal.

• Development of surgical procedures and 
tools makes surgery safe and efficient in 
most of the cases.

• Hydrophobic intraocular lenses should 
be the only type of material used in this 
indication.

• The medical control of intraocular 
inflammation remains one of the last 
challenges facing the surgeon.

• Complications may occur years after 
surgery, requiring rigorous and pro-
longed follow-up.
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Take-Home Messages for the Reader
• The patient with dysphotopsia needs 

assurance that nothing is wrong with the 
surgery or with them.

• Negative dysphotopsia and positive dys-
photopsia are separate conditions with 
different causes and management 
strategies.

• Negative dysphotopsia appears to have 
central nervous system manifestations; 
positive dysphotopsia does not.

• Positive dysphotopsia can be addressed 
by using an IOL with a lower index of 
refraction or one with a round edge, 
although almost all IOLs have square 
edges.

• Negative dysphotopsia can be addressed 
or prevented by elevating the optic 
above the anterior capsule (reverse optic 
capture).
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Take-Home Messages for the Reader
• The patient with dysphotopsia needs 

assurance that nothing is wrong with the 
surgery or with them.

• Negative dysphotopsia and positive dys-
photopsia are separate conditions with 
different causes and management 
strategies.

• Negative dysphotopsia appears to have 
central nervous system manifestations; 
positive dysphotopsia does not.

• Positive dysphotopsia can be addressed 
by using an IOL with a lower index of 
refraction or one with a round edge, 
although almost all IOLs have square 
edges.

• Negative dysphotopsia can be addressed 
or prevented by elevating the optic 
above the anterior capsule (reverse optic 
capture).
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postoperative appointments should be deter-
mined before surgery by the cataract and retina 
surgeon team to minimize patient appointments 
and avoid unnecessary duplicate appointments. A 
longer taper of post-op steroid and NSAID eye 
drops, compared to phaco alone, is often needed 
in patients with retinal pathology. Clear commu-
nication between the two surgeons should con-
tinue throughout the postoperative course.

 Summary

Combined phaco/vitrectomy carries many bene-
fits for both the patient and surgeons. 
Unfortunately, it is still underutilized in the 
United States, and a staged procedure is often 
done. Admittedly, there are some logistical and 
technical challenges when attempting a combo 
phaco/vitrectomy; however with careful plan-
ning, these can certainly be overcome, and a suc-
cessful outcome can be achieved. We strongly 
believe a combined approach is superior to a 
staged procedure when there is appropriate 
patient selection, preoperative planning, intraop-
erative technique, and postoperative care.
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 Conclusion

Patients with diabetes mellitus face a number of 
issues when undergoing cataract surgery from 
comorbidities to a higher risk of complications 
like DME and a deterioration of retinopathy. 
Cataract surgery should be performed in a timely 
manner; there is no sense in delaying what has to 
be done anyway. Diabetic patients require an 
individual approach that is based on factors like 
the quality of their blood sugar control, their 
social situation, and their compliance. They are 
not a homogenous group; diabetics who are suc-
cessfully treated with dietetics, those who can be 
helped with glucose-reducing drugs, those who 
require insulin – they pose very different (and, in 
that order, increasing) challenges. Fortunately, 
modern cataract surgery is able to provide them 
with satisfying and often outright good functional 
results after all [47].
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Cataract surgery for congenital aniridia is 
associated with a variety of postoperative com-
plications and requires close monitoring. In par-
ticular, anterior fibrosis syndrome, corneal 
decompensation, and the frequent incidence of 
secondary glaucoma are postoperative 
challenges.
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appearance of IFIS, predominantly in 
men, not exclusively though, as it may 
as well appear in female patients leading 
to vision-threatening complications.

• Therefore, it is critical for medical per-
sonnel being involved in the preopera-
tive assessment of cataract patients to be 
able to identify high-risk cases and 
inform cataract surgeons accordingly.

• Patient data, including demographics, 
dilated pupillary size, and the intake of 
several medications such as alpha-1 
blockers, benzodiazepines, antipsychot-
ics, and antihypertensives, should 
always be reported in patients’ records.

• The use of intracameral agents, such as 
epinephrine or phenylephrine, upon the 
beginning of surgery, as well as the 
employment of the newest, less trau-
matic pupillary expansion devices (such 
as the Malyugin Ring), can minimize 
most features of IFIS.
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 Conclusions

Iris defects can be successfully reconstructed 
with an AI implantation using various surgical 
approaches as presented in this chapter. The pro-
cedures are safe with good functional and aes-
thetic outcomes in majority of patients. However, 
even though postoperative complications are usu-
ally rare and related to concomitant eye diseases 
and/or direct surgical trauma rather than due to 
the device itself, surgeons need to be aware and 
know how to implant the AI and handle the most 
common postoperative complications. Therefore, 
proper surgical technique and close and long- 
term follow-up are mandatory for successful sur-
gical outcomes.
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Take-Home Message
• AI has to be implanted in the way it does 

not and will not come into the contact 
with intraocular tissue.

• AI must be trephined to 10.5 mm or less 
when implanted using four-floating 
suture technique (sulcus) or 9.0  mm 
when implanted into the capsular bag.

• If inflammation is present after AI 
implantation quick action should be 
taken to reposition the AI in the way it 
will not be in contact to intraocular tis-
sue or explant it.

• Intracapsular AI implantation is the 1st 
choice technique if capsular bag is 
present.

• AI without meshwork is used in 100% 
of cases. When suturing the lasso is per-
formed around the AI, or the IOL is 
being used as support. AI should float in 
anterior chamber fixed to the sclera 
using four sutures or IOL haptics if no 
capsular bag is present.
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 Conclusions

Iris defects can be successfully reconstructed 
with an AI implantation using various surgical 
approaches as presented in this chapter. The pro-
cedures are safe with good functional and aes-
thetic outcomes in majority of patients. However, 
even though postoperative complications are usu-
ally rare and related to concomitant eye diseases 
and/or direct surgical trauma rather than due to 
the device itself, surgeons need to be aware and 
know how to implant the AI and handle the most 
common postoperative complications. Therefore, 
proper surgical technique and close and long- 
term follow-up are mandatory for successful sur-
gical outcomes.
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 Conclusions

Iris defects can be successfully reconstructed 
with an AI implantation using various surgical 
approaches as presented in this chapter. The pro-
cedures are safe with good functional and aes-
thetic outcomes in majority of patients. However, 
even though postoperative complications are usu-
ally rare and related to concomitant eye diseases 
and/or direct surgical trauma rather than due to 
the device itself, surgeons need to be aware and 
know how to implant the AI and handle the most 
common postoperative complications. Therefore, 
proper surgical technique and close and long- 
term follow-up are mandatory for successful sur-
gical outcomes.
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assisted KTP proved to be effective in solving 
patient’s visual symptoms while providing excel-
lent cosmetic results. KTP also would be an 
appropriate therapeutic approach for severe 
symptomatic iatrogenic aniridia.

In summary, the femtosecond-assisted KTP 
technique combined with scleral IOL fixation 
could be a good solution for the functional eye 
disability related to congenital, and traumatic 
aniridia as a combination treatment with scleral 
fixated IOL implant.

This technique aims to provide a surgical 
alternative to the intraocular iris implants, espe-
cially for those cases where such iris implants, 
with or without combined IOL optic, are not 
available. Femtosecond-assisted KTP offers a 
surgically straightforward technique to restore 
iris function and cosmetics, requiring a short 
learning curve and low complication rate.
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assisted KTP proved to be effective in solving 
patient’s visual symptoms while providing excel-
lent cosmetic results. KTP also would be an 
appropriate therapeutic approach for severe 
symptomatic iatrogenic aniridia.

In summary, the femtosecond-assisted KTP 
technique combined with scleral IOL fixation 
could be a good solution for the functional eye 
disability related to congenital, and traumatic 
aniridia as a combination treatment with scleral 
fixated IOL implant.

This technique aims to provide a surgical 
alternative to the intraocular iris implants, espe-
cially for those cases where such iris implants, 
with or without combined IOL optic, are not 
available. Femtosecond-assisted KTP offers a 
surgically straightforward technique to restore 
iris function and cosmetics, requiring a short 
learning curve and low complication rate.
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assisted KTP proved to be effective in solving 
patient’s visual symptoms while providing excel-
lent cosmetic results. KTP also would be an 
appropriate therapeutic approach for severe 
symptomatic iatrogenic aniridia.
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could be a good solution for the functional eye 
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aniridia as a combination treatment with scleral 
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This technique aims to provide a surgical 
alternative to the intraocular iris implants, espe-
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optic captured anteriorly is another option even 
for single piece acrylic IOLs [31].

The CTS adds additional support when 
attached to the sclera [32]. Many techniques have 
been described to attach this device to the sclera 
including prolene and gortex suturing techniques 
[32–34], sliding suture techniques [35], and using 
the Canabrava double flange technique [36]. 
When 2 CTS are used together with a CTR, an 
IOL can be supported in the bag with no real 
zonular support [32].

When the capsule does not support an IOL, 
there are many techniques to support an IOL with 
iris or scleral tissue (Table 33.4). Wagoner’s clas-
sic study [37], recently confirmed by Shen’s task 
force paper [38], does not support using one tech-
nique over another. The surgeon should use the 
technique they are most comfortable with when 
faced with no capsular support.

 Repair the Iris Last

The techniques for repairing traumatic iris 
damage are outside the scope of this chapter. 
The iris damage should be repaired after the 
lens is removed and the IOL is placed. An iris 
hook can be used to hold damaged iris away 
from the operative field until the end of the case 
when the surgeon is ready for iris repair. The 
iris can also be repaired in a subsequent proce-
dure if the surgeon is not experienced with iris 
repair techniques.

 Practicing These Techniques

Simulation techniques have dramatically 
improved with the advent of very realistic artifi-
cial eyes. Rogers showed that practicing tech-
niques with structured simulation can shift the 
learning curve and lessen complications of early 
cases [39]. Practicing on artificial eyes in the 
operating room is a high-fidelity simulation as 
the surgeon uses the same microscope and phaco-
emulsification machine used for patients 
(Fig. 33.10).
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Take-Home Points
• Traumatic cataract can come from blunt 

injury or open globe.
• The first step is to attend to traumatic 

vitreous prolapse.
• Support for weakened zonules is facili-

tated by a continuous anterior 
capsulotmy.

• The CTR is a useful device for traumatic 
cataract.

• The nucleus disassembly technique 
depends on the capsule status and the 
density of the lens.

• The surgeon should be familiar with dif-
ferent methods to fixate an IOL when 
capsular support is compromised.”
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Patient with phobias in restricted spaces
Skeletal anomalies like a pronounced 

kyphosis
Eyes with previous cataract or glaucoma 

surgery
Corneal scars depending on their extent (expe-

rienced surgeons might consider this an obstacle 
that can be overcome) [38].

 Conclusion

Femtosecond laser cataract surgery can be per-
formed with excellent chances of success in eyes 
with a wide variety of ocular comorbidities. 
Meticulous planning is essential as is the sur-
geon's experience and his or her knowledge of 
the potentials as well as the limits of LCS. Like 
always in surgical medicine, a "Plan B" should be 
at hand. Not everybody can be treated with the 
femtosecond laser  – but those who can are an 
ever-growing number of medically and morpho-
logically diverse patients who deserve the best 
possible treatment. Which the laser, more often 
than not, offers.
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is unlikely to lead to an increase in post-
operative inflammations of the posterior 
segment like cystoid macular edema 
(CME).

• An extremely rare complication 
described in older patients with mature 
cataracts is the capsular block syndrome 
(CBS) caused by the gas bubbles, which 
are one of the most visible signs of laser 
treatment.
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zonular weakness. Also, stressful surgical 
maneuvers such as nucleus rotation, excessive 
lateral separation movements, or forceful 
nucleus delivery during phacoemulsification / 
ECCE / MSICS may lead to iatrogenic zonu-
lar defects. Many times, dense cataracts may 
be associated with comorbidities such as glau-
coma or pseudoexfoliation syndrome, which 
can further predispose to zonular weakness.

Preventive measures: it is important for 
surgeons to detect any zonular weakness 
 preoperatively by performing a thorough and 
full dilated slit-lamp evaluation.

 Conclusion

Dense cataract management has improved dra-
matically over time. However, technique and 
technology must complement each other for con-
sistent and predictable outcomes. Surgeons need 
to be extra careful during preoperative evalua-
tion, paying special attention to the corneal endo-
thelial health, pupillary dilatation, and zonular 
weakness. During surgery, the judicious use of 
U/S energy, adhering to posterior plane phaco-
emulsification, optimal use of U/S energy such as 
the use of torsional U/S, interrupted energy, and 
repeated use of dispersive OVDs will ensure 
intraoperative efficacy and safety and good post-
operative outcomes (Fig. 36.10).

• Hard cataracts pose two major challenges to 
surgeons during surgery: (a) effective division 

of the lens and (b) safe and predictable 
removal of fragments without causing any 
damage to the corneal endothelium or uveal 
tissues.

• Both manual extracapsular cataract surgery 
and phacoemulsification are viable options in 
hard cataract management. Surgeons should 
choose their approach based on surgical expe-
rience, comfort, and availability of 
technology.

• Chop techniques tend to work better during 
phacoemulsification of hard cataracts. Select a 
technique that ensures complete nucleus divi-
sion before the fragments are removed.

• Understanding your machine and modulat-
ing the ultrasound energy and fluidic param-
eters will help surgeons optimize their 
technique.

• The use of adjuncts, such as dispersive oph-
thalmic viscosurgical devices during surgery, 
is critical to ensure least corneal endothelial 
damage.
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intolerable dysphotopsia [122], damage from the 
YAG laser [123–125], or opacification/calcifica-
tion of the lens are rare but require aggressive 
management. Lens exchange may be reserved for 
those patients who fail more conservative man-
agement, for example, an intensive anti-inflam-
matory regime which causes confluent KP on the 
optic to vanish.

Most surgeons do not have a great deal of 
experience managing these complications, and it 
is often prudent to refer the patient to a surgeon 
with more experience with these unusual cases.

 Conclusion

Every cataract surgeon who operates, regardless 
of his or her skill and experience, will infre-
quently encounter complications. What differen-
tiates the good from the excellent surgeon is the 
way these complications are recognized and 
managed. The well-prepared surgeon has 
rehearsed in advance the maneuvers necessary to 
achieve a successful outcome.

In closing, please allow a few final words of 
advice. Always be honest with the patient. If a 
complication occurs, patiently explain the situa-
tion with eye-to-eye contact and reassurance. Try 
to avoid placing blame on the machine, on the 
nurse, or on the patient himself. Whenever pos-
sible, develop a corrective plan, which can be 
explained to the patient, and then either execute it 
or refer the patient in a timely manner. By com-
bining preparation, skill, honesty, and empathy, 
both the patient and the surgeon will likely live 
happily ever after.

References

 1. Osher RH. Video Journal of Cataract, Refractive, & 
Glaucoma Surgery. https://vjcrgs.com/.

 2. Patel BCK, Burns TA, Crandall A, et al. A compari-
son of topical and retrobulbar anesthesia for cataract 
surgery. Ophthalmology. Published online 1996. 
https://doi.org/10.1016/S0161- 6420(96)30522- 8.

 3. Jacobi PC, Dietlein TS, Jacobi FK.  Comparative 
study of topical vs retrobulbar anesthesia in com-
plicated cataract surgery. Arch Ophthalmol. 
Published online 2000. https://doi.org/10.1001/
archopht.118.8.1037.

 4. Seo H, Nam DH, Lee JY, et al. Macular photostress 
and visual experience between microscope and 
intracameral illumination during cataract surgery. 
J Cataract Refract Surg. Published online 2018. 
https://doi.org/10.1016/j.jcrs.2017.11.016.

 5. Weiss JL, Deichman CB. A Comparison of retrobul-
bar and periocular anesthesia for cataract surgery. 
Arch Ophthalmol. Published online 1989. https://
doi.org/10.1001/archopht.1989.01070010098035.

 6. Avakian A, Osher RH.  Rescue technique for sal-
vaging toric intraocular lens alignment. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.08.019.

 7. Cionni RJ, Osher RH.  Retrobulbar hemorrhage. 
Ophthalmology. Published online 1991. https://doi.
org/10.1016/S0161- 6420(91)32158- 4.

 8. Winterton J V., Patel K, Mizen KD. Review of man-
agement options for a retrobulbar hemorrhage. J Oral 
Maxillofac Surg. Published online 2007. https://doi.
org/10.1016/j.joms.2005.11.089.

 9. Pandey SK, Werner L, Apple DJ, Agarwal A, 
Agarwal A, Agarwal S. No-anesthesia clear corneal 
phacoemulsification versus topical and topical plus 
intracameral anesthesia: Randomized clinical trial. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(01)00793- 3.

 10. Osher RH. Shark fin: A new sign of thermal injury. 
J Cataract Refract Surg. Published online 2005. 
https://doi.org/10.1016/j.jcrs.2004.11.034.

 11. Fine IH.  Architecture and construction of a self- 
sealing incision for cataract surgery. J Cataract 
Refract Surg. Published online 1991. https://doi.
org/10.1016/S0886- 3350(13)80682- 7.

 12. Fine IH, Hoffman RS, Packer M.  Profile of clear 
corneal cataract incisions demonstrated by ocular 
coherence tomography. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.09.016.

 13. Langerman DW.  Architectural design of a self- 
sealing corneal tunnel, single-hinge incision. J 
Cataract Refract Surg. Published online 1994. 
https://doi.org/10.1016/S0886- 3350(13)80052- 1.

 14. Osher RH.  Internal flare: Modification of wound 
construction for microincisional cataract surgery. 

Take-Home Note
• The only way to completely avoid com-

plications is to stop operating!
• Complications are best managed by 

early recognition, understanding the 
corrective options, and skillful execu-
tion of the rescue technique by a well- 
prepared surgeon.

R. H. Osher et al.

This copy belongs to 'chen04'

452

intolerable dysphotopsia [122], damage from the 
YAG laser [123–125], or opacification/calcifica-
tion of the lens are rare but require aggressive 
management. Lens exchange may be reserved for 
those patients who fail more conservative man-
agement, for example, an intensive anti-inflam-
matory regime which causes confluent KP on the 
optic to vanish.

Most surgeons do not have a great deal of 
experience managing these complications, and it 
is often prudent to refer the patient to a surgeon 
with more experience with these unusual cases.

 Conclusion

Every cataract surgeon who operates, regardless 
of his or her skill and experience, will infre-
quently encounter complications. What differen-
tiates the good from the excellent surgeon is the 
way these complications are recognized and 
managed. The well-prepared surgeon has 
rehearsed in advance the maneuvers necessary to 
achieve a successful outcome.

In closing, please allow a few final words of 
advice. Always be honest with the patient. If a 
complication occurs, patiently explain the situa-
tion with eye-to-eye contact and reassurance. Try 
to avoid placing blame on the machine, on the 
nurse, or on the patient himself. Whenever pos-
sible, develop a corrective plan, which can be 
explained to the patient, and then either execute it 
or refer the patient in a timely manner. By com-
bining preparation, skill, honesty, and empathy, 
both the patient and the surgeon will likely live 
happily ever after.

References

 1. Osher RH. Video Journal of Cataract, Refractive, & 
Glaucoma Surgery. https://vjcrgs.com/.

 2. Patel BCK, Burns TA, Crandall A, et al. A compari-
son of topical and retrobulbar anesthesia for cataract 
surgery. Ophthalmology. Published online 1996. 
https://doi.org/10.1016/S0161- 6420(96)30522- 8.

 3. Jacobi PC, Dietlein TS, Jacobi FK.  Comparative 
study of topical vs retrobulbar anesthesia in com-
plicated cataract surgery. Arch Ophthalmol. 
Published online 2000. https://doi.org/10.1001/
archopht.118.8.1037.

 4. Seo H, Nam DH, Lee JY, et al. Macular photostress 
and visual experience between microscope and 
intracameral illumination during cataract surgery. 
J Cataract Refract Surg. Published online 2018. 
https://doi.org/10.1016/j.jcrs.2017.11.016.

 5. Weiss JL, Deichman CB. A Comparison of retrobul-
bar and periocular anesthesia for cataract surgery. 
Arch Ophthalmol. Published online 1989. https://
doi.org/10.1001/archopht.1989.01070010098035.

 6. Avakian A, Osher RH.  Rescue technique for sal-
vaging toric intraocular lens alignment. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.08.019.

 7. Cionni RJ, Osher RH.  Retrobulbar hemorrhage. 
Ophthalmology. Published online 1991. https://doi.
org/10.1016/S0161- 6420(91)32158- 4.

 8. Winterton J V., Patel K, Mizen KD. Review of man-
agement options for a retrobulbar hemorrhage. J Oral 
Maxillofac Surg. Published online 2007. https://doi.
org/10.1016/j.joms.2005.11.089.

 9. Pandey SK, Werner L, Apple DJ, Agarwal A, 
Agarwal A, Agarwal S. No-anesthesia clear corneal 
phacoemulsification versus topical and topical plus 
intracameral anesthesia: Randomized clinical trial. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(01)00793- 3.

 10. Osher RH. Shark fin: A new sign of thermal injury. 
J Cataract Refract Surg. Published online 2005. 
https://doi.org/10.1016/j.jcrs.2004.11.034.

 11. Fine IH.  Architecture and construction of a self- 
sealing incision for cataract surgery. J Cataract 
Refract Surg. Published online 1991. https://doi.
org/10.1016/S0886- 3350(13)80682- 7.

 12. Fine IH, Hoffman RS, Packer M.  Profile of clear 
corneal cataract incisions demonstrated by ocular 
coherence tomography. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.09.016.

 13. Langerman DW.  Architectural design of a self- 
sealing corneal tunnel, single-hinge incision. J 
Cataract Refract Surg. Published online 1994. 
https://doi.org/10.1016/S0886- 3350(13)80052- 1.

 14. Osher RH.  Internal flare: Modification of wound 
construction for microincisional cataract surgery. 

Take-Home Note
• The only way to completely avoid com-

plications is to stop operating!
• Complications are best managed by 

early recognition, understanding the 
corrective options, and skillful execu-
tion of the rescue technique by a well- 
prepared surgeon.

R. H. Osher et al.

This copy belongs to 'chen04'

453

J Cataract Refract Surg. Published online 2012. 
https://doi.org/10.1016/j.jcrs.2012.01.011.

 15. Hovanesian JA, Karageozian VH.  Watertight cata-
ract incision closure using fibrin tissue adhesive. 
J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2007.03.060.

 16. Masket S, Hovanesian JA, Levenson J, et  al. 
Hydrogel sealant versus sutures to prevent fluid 
egress after cataract surgery. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.03.034.

 17. Zaczek A, Zetterström C.  Cataract surgery and 
pupil size in patients with diabetes mellitus. Acta 
Ophthalmol Scand. Published online 1997. https://
doi.org/10.1111/j.1600- 0420.1997.tb00407.x.

 18. Hayashi K, Hayashi H. Pupil size before and after 
phacoemulsification in nondiabetic and diabetic 
patients. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2004.04.045.

 19. Akman A, Yilmaz G, Oto S, Akova YA. Comparison 
of various pupil dilatation methods for phacoemulsi-
fication in eyes with a small pupil secondary to pseu-
doexfoliation. Ophthalmology. Published online 
2004. https://doi.org/10.1016/j.ophtha.2004.02.008.

 20. Winn B, Whitaker D, Elliott DB, Phillips NJ. Factors 
affecting light-adapted pupil size in normal human 
subjects. Investig Ophthalmol Vis Sci. Published 
online 1994.

 21. Chang DF, Campbell JR.  Intraoperative floppy iris 
syndrome associated with tamsulosin. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2005.02.027.

 22. Abdel-Latif AA.  Release and effects of prosta-
glandins in ocular tissues. Prostaglandins. Leukot 
Essent Fat Acids. Published online 1991. https://doi.
org/10.1016/0952- 3278(91)90186- 9.

 23. Jhanji V, Sharma N, Vajpayee RB.  Management 
of intraoperative miosis during pediatric cata-
ract surgery using healon 5. Middle East Afr J 
Ophthalmol. Published online 2011. https://doi.
org/10.4103/0974- 9233.75888.

 24. Osher RH.  Healon 5  in IFIS.  Video J Cataract 
Refract Surg. 2005;21(2). https://www.aao.org/
clinical- video/achieving- viscomydriasis- with- 
 healon5.

 25. Osher RH, Ahmed IIK, Demopulos GA.  OMS302 
(phenylephrine and ketorolac injection) 1%/0.3% 
to maintain intraoperative pupil size and to pre-
vent postoperative ocular pain in cataract surgery 
with intraocular lens replacement. Expert Rev 
Ophthalmol. Published online 2015. https://doi.org
/10.1586/17469899.2015.1026806.

 26. Donnenfeld ED, Whitaker JS, Jackson MA, Wittpenn 
J.  Intracameral ketorolac and phenylephrine effect 
on intraoperative pupil diameter and postoperative 
pain in cataract surgery. J Cataract Refract Surg. 
2017. https://doi.org/10.1016/j.jcrs.2017.02.030.

 27. Gurbaxani A, Packard R.  Intracameral phenyleph-
rine to prevent floppy iris syndrome during cataract 

surgery in patients on tamsulosin. Eye. Published 
online 2007. https://doi.org/10.1038/sj.eye.6702172.

 28. Malyugin B. Small pupil phaco surgery: a new tech-
nique. Ann Ophthalmol. Published online 2007. 
https://doi.org/10.1007/s12009- 007- 0023- 8.

 29. Chang DF. Use of Malyugin pupil expansion device 
for intraoperative floppy-iris syndrome: Results 
in 30 consecutive cases. J Cataract Refract Surg. 
Published online 2008. https://doi.org/10.1016/j.
jcrs.2008.01.026.

 30. Malyugin B.  The Malyugin ring in FLACS.  The 
Ophthalmologist. Published 2015. Accessed 
10 Aug, 2020. https://theophthalmologist.com/
subspecialties/the- malyugin- ring- in- flacs.

 31. Hoover DL, Giangiacomo J, Benson RL. Descemet’s 
membrane detachment by sodium hyaluronate. Arch 
Ophthalmol. Published online 1985. https://doi.
org/10.1001/archopht.1985.01050060065027.

 32. Osher RH. Iris damage by inadvertent cannula injec-
tion. J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2006.08.063.

 33. Andres Benatti C, Tsao JZ, Afshari NA. Descemet 
membrane detachment during cataract surgery: eti-
ology and management. Curr Opin Ophthalmol. 
Published online 2017. https://doi.org/10.1097/
ICU.0000000000000332.

 34. Samarawickrama C, Beltz J, Chan E. Spontaneously 
resolving descemet’s membrane detachment caused 
by an ophthalmic viscosurgical device during cata-
ract surgery. Saudi J Ophthalmol. Published online 
2015. https://doi.org/10.1016/j.sjopt.2015.07.003.

 35. Osher RH, Cionni RJ, Burk SE, Chang DF. Cataract 
Surgery. In:  Cataract Surgery. 3rd ed. Elsevier; 
2010.

 36. Marcon AS, Rapuano CJ, Jones MR, Laibson PR, 
Cohen EJ.  Descemet’s membrane detachment 
after cataract surgery: management and outcome. 
Ophthalmology. Published online 2002. https://doi.
org/10.1016/S0161- 6420(02)01288- 5.

 37. Assia EI, Levkovich-Verbin H, Blumenthal 
M.  Management of Descemet’s membrane detach-
ment. J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80573- 1.

 38. Mackool RJ, Nicolich S, Mackool R.  Effect of 
viscodissection on posterior capsule rupture dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.08.066.

 39. Vasavada V, Vasavada VA, Werner L, Mamalis N, 
Vasavada AR, Crandall AS.  Corticocapsular cleav-
age during phacoemulsification: Viscodissection 
versus hydrodissection Miyake-Apple view analy-
sis. J Cataract Refract Surg. Published online 2008. 
https://doi.org/10.1016/j.jcrs.2008.03.026.

 40. Miyake K, Ota I, Ichihashi S, Miyake S, Tanaka 
Y, Terasaki H.  New classification of capsu-
lar block syndrome. J Cataract Refract Surg. 
Published online 1998. https://doi.org/10.1016/
S0886- 3350(98)80017- 5.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'



55

453

J Cataract Refract Surg. Published online 2012. 
https://doi.org/10.1016/j.jcrs.2012.01.011.

 15. Hovanesian JA, Karageozian VH.  Watertight cata-
ract incision closure using fibrin tissue adhesive. 
J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2007.03.060.

 16. Masket S, Hovanesian JA, Levenson J, et  al. 
Hydrogel sealant versus sutures to prevent fluid 
egress after cataract surgery. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.03.034.

 17. Zaczek A, Zetterström C.  Cataract surgery and 
pupil size in patients with diabetes mellitus. Acta 
Ophthalmol Scand. Published online 1997. https://
doi.org/10.1111/j.1600- 0420.1997.tb00407.x.

 18. Hayashi K, Hayashi H. Pupil size before and after 
phacoemulsification in nondiabetic and diabetic 
patients. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2004.04.045.

 19. Akman A, Yilmaz G, Oto S, Akova YA. Comparison 
of various pupil dilatation methods for phacoemulsi-
fication in eyes with a small pupil secondary to pseu-
doexfoliation. Ophthalmology. Published online 
2004. https://doi.org/10.1016/j.ophtha.2004.02.008.

 20. Winn B, Whitaker D, Elliott DB, Phillips NJ. Factors 
affecting light-adapted pupil size in normal human 
subjects. Investig Ophthalmol Vis Sci. Published 
online 1994.

 21. Chang DF, Campbell JR.  Intraoperative floppy iris 
syndrome associated with tamsulosin. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2005.02.027.

 22. Abdel-Latif AA.  Release and effects of prosta-
glandins in ocular tissues. Prostaglandins. Leukot 
Essent Fat Acids. Published online 1991. https://doi.
org/10.1016/0952- 3278(91)90186- 9.

 23. Jhanji V, Sharma N, Vajpayee RB.  Management 
of intraoperative miosis during pediatric cata-
ract surgery using healon 5. Middle East Afr J 
Ophthalmol. Published online 2011. https://doi.
org/10.4103/0974- 9233.75888.

 24. Osher RH.  Healon 5  in IFIS.  Video J Cataract 
Refract Surg. 2005;21(2). https://www.aao.org/
clinical- video/achieving- viscomydriasis- with- 
 healon5.

 25. Osher RH, Ahmed IIK, Demopulos GA.  OMS302 
(phenylephrine and ketorolac injection) 1%/0.3% 
to maintain intraoperative pupil size and to pre-
vent postoperative ocular pain in cataract surgery 
with intraocular lens replacement. Expert Rev 
Ophthalmol. Published online 2015. https://doi.org
/10.1586/17469899.2015.1026806.

 26. Donnenfeld ED, Whitaker JS, Jackson MA, Wittpenn 
J.  Intracameral ketorolac and phenylephrine effect 
on intraoperative pupil diameter and postoperative 
pain in cataract surgery. J Cataract Refract Surg. 
2017. https://doi.org/10.1016/j.jcrs.2017.02.030.

 27. Gurbaxani A, Packard R.  Intracameral phenyleph-
rine to prevent floppy iris syndrome during cataract 

surgery in patients on tamsulosin. Eye. Published 
online 2007. https://doi.org/10.1038/sj.eye.6702172.

 28. Malyugin B. Small pupil phaco surgery: a new tech-
nique. Ann Ophthalmol. Published online 2007. 
https://doi.org/10.1007/s12009- 007- 0023- 8.

 29. Chang DF. Use of Malyugin pupil expansion device 
for intraoperative floppy-iris syndrome: Results 
in 30 consecutive cases. J Cataract Refract Surg. 
Published online 2008. https://doi.org/10.1016/j.
jcrs.2008.01.026.

 30. Malyugin B.  The Malyugin ring in FLACS.  The 
Ophthalmologist. Published 2015. Accessed 
10 Aug, 2020. https://theophthalmologist.com/
subspecialties/the- malyugin- ring- in- flacs.

 31. Hoover DL, Giangiacomo J, Benson RL. Descemet’s 
membrane detachment by sodium hyaluronate. Arch 
Ophthalmol. Published online 1985. https://doi.
org/10.1001/archopht.1985.01050060065027.

 32. Osher RH. Iris damage by inadvertent cannula injec-
tion. J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2006.08.063.

 33. Andres Benatti C, Tsao JZ, Afshari NA. Descemet 
membrane detachment during cataract surgery: eti-
ology and management. Curr Opin Ophthalmol. 
Published online 2017. https://doi.org/10.1097/
ICU.0000000000000332.

 34. Samarawickrama C, Beltz J, Chan E. Spontaneously 
resolving descemet’s membrane detachment caused 
by an ophthalmic viscosurgical device during cata-
ract surgery. Saudi J Ophthalmol. Published online 
2015. https://doi.org/10.1016/j.sjopt.2015.07.003.

 35. Osher RH, Cionni RJ, Burk SE, Chang DF. Cataract 
Surgery. In:  Cataract Surgery. 3rd ed. Elsevier; 
2010.

 36. Marcon AS, Rapuano CJ, Jones MR, Laibson PR, 
Cohen EJ.  Descemet’s membrane detachment 
after cataract surgery: management and outcome. 
Ophthalmology. Published online 2002. https://doi.
org/10.1016/S0161- 6420(02)01288- 5.

 37. Assia EI, Levkovich-Verbin H, Blumenthal 
M.  Management of Descemet’s membrane detach-
ment. J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80573- 1.

 38. Mackool RJ, Nicolich S, Mackool R.  Effect of 
viscodissection on posterior capsule rupture dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.08.066.

 39. Vasavada V, Vasavada VA, Werner L, Mamalis N, 
Vasavada AR, Crandall AS.  Corticocapsular cleav-
age during phacoemulsification: Viscodissection 
versus hydrodissection Miyake-Apple view analy-
sis. J Cataract Refract Surg. Published online 2008. 
https://doi.org/10.1016/j.jcrs.2008.03.026.

 40. Miyake K, Ota I, Ichihashi S, Miyake S, Tanaka 
Y, Terasaki H.  New classification of capsu-
lar block syndrome. J Cataract Refract Surg. 
Published online 1998. https://doi.org/10.1016/
S0886- 3350(98)80017- 5.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

453

J Cataract Refract Surg. Published online 2012. 
https://doi.org/10.1016/j.jcrs.2012.01.011.

 15. Hovanesian JA, Karageozian VH.  Watertight cata-
ract incision closure using fibrin tissue adhesive. 
J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2007.03.060.

 16. Masket S, Hovanesian JA, Levenson J, et  al. 
Hydrogel sealant versus sutures to prevent fluid 
egress after cataract surgery. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.03.034.

 17. Zaczek A, Zetterström C.  Cataract surgery and 
pupil size in patients with diabetes mellitus. Acta 
Ophthalmol Scand. Published online 1997. https://
doi.org/10.1111/j.1600- 0420.1997.tb00407.x.

 18. Hayashi K, Hayashi H. Pupil size before and after 
phacoemulsification in nondiabetic and diabetic 
patients. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2004.04.045.

 19. Akman A, Yilmaz G, Oto S, Akova YA. Comparison 
of various pupil dilatation methods for phacoemulsi-
fication in eyes with a small pupil secondary to pseu-
doexfoliation. Ophthalmology. Published online 
2004. https://doi.org/10.1016/j.ophtha.2004.02.008.

 20. Winn B, Whitaker D, Elliott DB, Phillips NJ. Factors 
affecting light-adapted pupil size in normal human 
subjects. Investig Ophthalmol Vis Sci. Published 
online 1994.

 21. Chang DF, Campbell JR.  Intraoperative floppy iris 
syndrome associated with tamsulosin. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2005.02.027.

 22. Abdel-Latif AA.  Release and effects of prosta-
glandins in ocular tissues. Prostaglandins. Leukot 
Essent Fat Acids. Published online 1991. https://doi.
org/10.1016/0952- 3278(91)90186- 9.

 23. Jhanji V, Sharma N, Vajpayee RB.  Management 
of intraoperative miosis during pediatric cata-
ract surgery using healon 5. Middle East Afr J 
Ophthalmol. Published online 2011. https://doi.
org/10.4103/0974- 9233.75888.

 24. Osher RH.  Healon 5  in IFIS.  Video J Cataract 
Refract Surg. 2005;21(2). https://www.aao.org/
clinical- video/achieving- viscomydriasis- with- 
 healon5.

 25. Osher RH, Ahmed IIK, Demopulos GA.  OMS302 
(phenylephrine and ketorolac injection) 1%/0.3% 
to maintain intraoperative pupil size and to pre-
vent postoperative ocular pain in cataract surgery 
with intraocular lens replacement. Expert Rev 
Ophthalmol. Published online 2015. https://doi.org
/10.1586/17469899.2015.1026806.

 26. Donnenfeld ED, Whitaker JS, Jackson MA, Wittpenn 
J.  Intracameral ketorolac and phenylephrine effect 
on intraoperative pupil diameter and postoperative 
pain in cataract surgery. J Cataract Refract Surg. 
2017. https://doi.org/10.1016/j.jcrs.2017.02.030.

 27. Gurbaxani A, Packard R.  Intracameral phenyleph-
rine to prevent floppy iris syndrome during cataract 

surgery in patients on tamsulosin. Eye. Published 
online 2007. https://doi.org/10.1038/sj.eye.6702172.

 28. Malyugin B. Small pupil phaco surgery: a new tech-
nique. Ann Ophthalmol. Published online 2007. 
https://doi.org/10.1007/s12009- 007- 0023- 8.

 29. Chang DF. Use of Malyugin pupil expansion device 
for intraoperative floppy-iris syndrome: Results 
in 30 consecutive cases. J Cataract Refract Surg. 
Published online 2008. https://doi.org/10.1016/j.
jcrs.2008.01.026.

 30. Malyugin B.  The Malyugin ring in FLACS.  The 
Ophthalmologist. Published 2015. Accessed 
10 Aug, 2020. https://theophthalmologist.com/
subspecialties/the- malyugin- ring- in- flacs.

 31. Hoover DL, Giangiacomo J, Benson RL. Descemet’s 
membrane detachment by sodium hyaluronate. Arch 
Ophthalmol. Published online 1985. https://doi.
org/10.1001/archopht.1985.01050060065027.

 32. Osher RH. Iris damage by inadvertent cannula injec-
tion. J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2006.08.063.

 33. Andres Benatti C, Tsao JZ, Afshari NA. Descemet 
membrane detachment during cataract surgery: eti-
ology and management. Curr Opin Ophthalmol. 
Published online 2017. https://doi.org/10.1097/
ICU.0000000000000332.

 34. Samarawickrama C, Beltz J, Chan E. Spontaneously 
resolving descemet’s membrane detachment caused 
by an ophthalmic viscosurgical device during cata-
ract surgery. Saudi J Ophthalmol. Published online 
2015. https://doi.org/10.1016/j.sjopt.2015.07.003.

 35. Osher RH, Cionni RJ, Burk SE, Chang DF. Cataract 
Surgery. In:  Cataract Surgery. 3rd ed. Elsevier; 
2010.

 36. Marcon AS, Rapuano CJ, Jones MR, Laibson PR, 
Cohen EJ.  Descemet’s membrane detachment 
after cataract surgery: management and outcome. 
Ophthalmology. Published online 2002. https://doi.
org/10.1016/S0161- 6420(02)01288- 5.

 37. Assia EI, Levkovich-Verbin H, Blumenthal 
M.  Management of Descemet’s membrane detach-
ment. J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80573- 1.

 38. Mackool RJ, Nicolich S, Mackool R.  Effect of 
viscodissection on posterior capsule rupture dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.08.066.

 39. Vasavada V, Vasavada VA, Werner L, Mamalis N, 
Vasavada AR, Crandall AS.  Corticocapsular cleav-
age during phacoemulsification: Viscodissection 
versus hydrodissection Miyake-Apple view analy-
sis. J Cataract Refract Surg. Published online 2008. 
https://doi.org/10.1016/j.jcrs.2008.03.026.

 40. Miyake K, Ota I, Ichihashi S, Miyake S, Tanaka 
Y, Terasaki H.  New classification of capsu-
lar block syndrome. J Cataract Refract Surg. 
Published online 1998. https://doi.org/10.1016/
S0886- 3350(98)80017- 5.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

453

J Cataract Refract Surg. Published online 2012. 
https://doi.org/10.1016/j.jcrs.2012.01.011.

 15. Hovanesian JA, Karageozian VH.  Watertight cata-
ract incision closure using fibrin tissue adhesive. 
J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2007.03.060.

 16. Masket S, Hovanesian JA, Levenson J, et  al. 
Hydrogel sealant versus sutures to prevent fluid 
egress after cataract surgery. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.03.034.

 17. Zaczek A, Zetterström C.  Cataract surgery and 
pupil size in patients with diabetes mellitus. Acta 
Ophthalmol Scand. Published online 1997. https://
doi.org/10.1111/j.1600- 0420.1997.tb00407.x.

 18. Hayashi K, Hayashi H. Pupil size before and after 
phacoemulsification in nondiabetic and diabetic 
patients. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2004.04.045.

 19. Akman A, Yilmaz G, Oto S, Akova YA. Comparison 
of various pupil dilatation methods for phacoemulsi-
fication in eyes with a small pupil secondary to pseu-
doexfoliation. Ophthalmology. Published online 
2004. https://doi.org/10.1016/j.ophtha.2004.02.008.

 20. Winn B, Whitaker D, Elliott DB, Phillips NJ. Factors 
affecting light-adapted pupil size in normal human 
subjects. Investig Ophthalmol Vis Sci. Published 
online 1994.

 21. Chang DF, Campbell JR.  Intraoperative floppy iris 
syndrome associated with tamsulosin. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2005.02.027.

 22. Abdel-Latif AA.  Release and effects of prosta-
glandins in ocular tissues. Prostaglandins. Leukot 
Essent Fat Acids. Published online 1991. https://doi.
org/10.1016/0952- 3278(91)90186- 9.

 23. Jhanji V, Sharma N, Vajpayee RB.  Management 
of intraoperative miosis during pediatric cata-
ract surgery using healon 5. Middle East Afr J 
Ophthalmol. Published online 2011. https://doi.
org/10.4103/0974- 9233.75888.

 24. Osher RH.  Healon 5  in IFIS.  Video J Cataract 
Refract Surg. 2005;21(2). https://www.aao.org/
clinical- video/achieving- viscomydriasis- with- 
 healon5.

 25. Osher RH, Ahmed IIK, Demopulos GA.  OMS302 
(phenylephrine and ketorolac injection) 1%/0.3% 
to maintain intraoperative pupil size and to pre-
vent postoperative ocular pain in cataract surgery 
with intraocular lens replacement. Expert Rev 
Ophthalmol. Published online 2015. https://doi.org
/10.1586/17469899.2015.1026806.

 26. Donnenfeld ED, Whitaker JS, Jackson MA, Wittpenn 
J.  Intracameral ketorolac and phenylephrine effect 
on intraoperative pupil diameter and postoperative 
pain in cataract surgery. J Cataract Refract Surg. 
2017. https://doi.org/10.1016/j.jcrs.2017.02.030.

 27. Gurbaxani A, Packard R.  Intracameral phenyleph-
rine to prevent floppy iris syndrome during cataract 

surgery in patients on tamsulosin. Eye. Published 
online 2007. https://doi.org/10.1038/sj.eye.6702172.

 28. Malyugin B. Small pupil phaco surgery: a new tech-
nique. Ann Ophthalmol. Published online 2007. 
https://doi.org/10.1007/s12009- 007- 0023- 8.

 29. Chang DF. Use of Malyugin pupil expansion device 
for intraoperative floppy-iris syndrome: Results 
in 30 consecutive cases. J Cataract Refract Surg. 
Published online 2008. https://doi.org/10.1016/j.
jcrs.2008.01.026.

 30. Malyugin B.  The Malyugin ring in FLACS.  The 
Ophthalmologist. Published 2015. Accessed 
10 Aug, 2020. https://theophthalmologist.com/
subspecialties/the- malyugin- ring- in- flacs.

 31. Hoover DL, Giangiacomo J, Benson RL. Descemet’s 
membrane detachment by sodium hyaluronate. Arch 
Ophthalmol. Published online 1985. https://doi.
org/10.1001/archopht.1985.01050060065027.

 32. Osher RH. Iris damage by inadvertent cannula injec-
tion. J Cataract Refract Surg. Published online 2007. 
https://doi.org/10.1016/j.jcrs.2006.08.063.

 33. Andres Benatti C, Tsao JZ, Afshari NA. Descemet 
membrane detachment during cataract surgery: eti-
ology and management. Curr Opin Ophthalmol. 
Published online 2017. https://doi.org/10.1097/
ICU.0000000000000332.

 34. Samarawickrama C, Beltz J, Chan E. Spontaneously 
resolving descemet’s membrane detachment caused 
by an ophthalmic viscosurgical device during cata-
ract surgery. Saudi J Ophthalmol. Published online 
2015. https://doi.org/10.1016/j.sjopt.2015.07.003.

 35. Osher RH, Cionni RJ, Burk SE, Chang DF. Cataract 
Surgery. In:  Cataract Surgery. 3rd ed. Elsevier; 
2010.

 36. Marcon AS, Rapuano CJ, Jones MR, Laibson PR, 
Cohen EJ.  Descemet’s membrane detachment 
after cataract surgery: management and outcome. 
Ophthalmology. Published online 2002. https://doi.
org/10.1016/S0161- 6420(02)01288- 5.

 37. Assia EI, Levkovich-Verbin H, Blumenthal 
M.  Management of Descemet’s membrane detach-
ment. J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80573- 1.

 38. Mackool RJ, Nicolich S, Mackool R.  Effect of 
viscodissection on posterior capsule rupture dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2007. https://doi.org/10.1016/j.
jcrs.2006.08.066.

 39. Vasavada V, Vasavada VA, Werner L, Mamalis N, 
Vasavada AR, Crandall AS.  Corticocapsular cleav-
age during phacoemulsification: Viscodissection 
versus hydrodissection Miyake-Apple view analy-
sis. J Cataract Refract Surg. Published online 2008. 
https://doi.org/10.1016/j.jcrs.2008.03.026.

 40. Miyake K, Ota I, Ichihashi S, Miyake S, Tanaka 
Y, Terasaki H.  New classification of capsu-
lar block syndrome. J Cataract Refract Surg. 
Published online 1998. https://doi.org/10.1016/
S0886- 3350(98)80017- 5.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

454

 41. Osher RH, Yu BCY, Koch DD.  Posterior polar 
cataracts: A predisposition to intraoperative pos-
terior capsular rupture. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80724- 9.

 42. Siatiri H, Moghimi S.  Posterior polar cataract: 
Minimizing risk of posterior capsule rupture. Eye. 
Published online 2006. https://doi.org/10.1038/
sj.eye.6702023.

 43. Allen D, Wooda C. Minimizing risk to the capsule 
during surgery for posterior polar cataract. J Cataract 
Refract Surg. Published online 2002. https://doi.
org/10.1016/S0886- 3350(02)01244- 0.

 44. Fine IH, Packer M, Hoffman RS.  Management of 
posterior polar cataract. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01616- 4.

 45. Vasavada AR, Raj SM, Vasavada V, Shrivastav 
S.  Surgical approaches to posterior polar cataract: 
a review. Eye. Published online 2012. https://doi.
org/10.1038/eye.2012.33.

 46. Marques FF, Marques DMV, Osher RH, Osher 
JM.  Fate of anterior capsule tears during cataract 
surgery. J Cataract Refract Surg. Published online 
2006. https://doi.org/10.1016/j.jcrs.2006.05.013.

 47. Schneider S, Osher RH, Burk SE, Lutz TB, Montione 
R.  Thinning of the anterior capsule associated 
with congenital aniridia. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01602- 4.

 48. Little BC, Smith JH, Packer M.  Little capsu-
lorhexis tear-out rescue. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.03.038.

 49. Osher RH.  Slow Motion Phacoemulsification 
Approach. J Cataract Refract Surg. Published 
online 1993. https://doi.org/10.1016/
S0886- 3350(13)80025- 9.

 50. Melles GRJ, De Waard PWT, Pameyer JH, Beekhuis 
WH, Van Vroonhoven CCJ.  Trypan blue capsule 
staining to visualize the capsulorhexis in cataract sur-
gery. J Cataract Refract Surg. Published online 1999. 
https://doi.org/10.1016/S0886- 3350(99)80004- 2.

 51. Figueiredo CG, Figueiredo J, Figueiredo 
GB.  Brazilian technique for prevention of the 
Argentinean flag sign in white cataract. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.07.002.

 52. Allan BDS. Mechanism of iris prolapse: A qualita-
tive analysis and implications for surgical technique. 
J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80507- X.

 53. Tint NL, Dhillon AS, Alexander P.  Management 
of intraoperative iris prolapse: Stepwise practical 
approach. J Cataract Refract Surg. Published online 
2012. https://doi.org/10.1016/j.jcrs.2012.08.013.

 54. Osher RH.  Association between IFIS and Flomax. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.008.

 55. Shugar JK. Use of epinephrine for IFIS prophylaxis. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.110.

 56. Masket S, Belani S. Combined preoperative topical 
atropine sulfate 1% and intracameral nonpreserved 
epinephrine hydrochloride 1:2500 for management 
of intraoperative floppy-iris syndrome. J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2006.10.059.

 57. Shugar JK.  Prophylaxis for IFIS.  J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2007.02.011.

 58. Sippel KC, Pineda R.  Phacoemulsification 
and thermal wound injury. Semin Ophthalmol. 
Published online 2002. https://doi.org/10.1076/
soph.17.3.102.14776.

 59. Ernest P, Rhem M, McDermott M, Lavery K, 
Sensoli A. Phacoemulsification conditions resulting 
in thermal wound injury. J Cataract Refract Surg. 
Published online 2001. https://doi.org/10.1016/
S0886- 3350(01)00908- 7.

 60. Osher RH, Injev VP.  Thermal study of bare tips 
with various system parameters and incision sizes. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2005.06.054.

 61. Sugar A, Schertzer RM.  Clinical course of phaco-
emulsification wound burns. J Cataract Refract Surg. 
Published online 1999. https://doi.org/10.1016/
S0886- 3350(99)00021- 8.

 62. Scleral and corneal burns during phacoemulsifica-
tion with viscoelastic materials. Health Devices. 
Published online 1988.

 63. Haldar K, Saraff R.  Closure technique for leak-
ing wound resulting from thermal injury dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.07.016.

 64. Osher, Robert H., Osher JM.  Wound gape: two 
closure techniques. Cataract Refract Surg Today. 
Published online June 2011:73–4. https://crstoday.
com/wp- content/themes/crst/assets/downloads/
crst0611_feature_osher.pdf.

 65. Khodabakhsh AJ, Zaidman G, Tabin G.  Corneal 
surgery for severe phacoemulsification burns. 
Ophthalmology. Published online 2004. https://doi.
org/10.1016/j.ophtha.2003.06.004.

 66. Bohigian GM, Wexler SA. Complications of retained 
nuclear fragments in the anterior chamber after 
phacoemulsification with posterior chamber lens 
implant. Am J Ophthalmol. Published online 1997. 
https://doi.org/10.1016/S0002- 9394(14)70181- 3.

 67. Hui JI, Fishler J, Karp CL, Shuler MF, Gedde 
SJ.  Retained Nuclear Fragments in the Anterior 
Chamber after Phacoemulsification with an Intact 
Posterior Capsule. Ophthalmology. Published online 
2006. https://doi.org/10.1016/j.ophtha.2006.03.066.

 68. Zavodni ZJ, Meyer JJ, Kim T.  Clinical Features 
and Outcomes of Retained Lens Fragments in the 
Anterior Chamber after Phacoemulsification. Am 

R. H. Osher et al.

This copy belongs to 'chen04'



56

454

 41. Osher RH, Yu BCY, Koch DD.  Posterior polar 
cataracts: A predisposition to intraoperative pos-
terior capsular rupture. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80724- 9.

 42. Siatiri H, Moghimi S.  Posterior polar cataract: 
Minimizing risk of posterior capsule rupture. Eye. 
Published online 2006. https://doi.org/10.1038/
sj.eye.6702023.

 43. Allen D, Wooda C. Minimizing risk to the capsule 
during surgery for posterior polar cataract. J Cataract 
Refract Surg. Published online 2002. https://doi.
org/10.1016/S0886- 3350(02)01244- 0.

 44. Fine IH, Packer M, Hoffman RS.  Management of 
posterior polar cataract. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01616- 4.

 45. Vasavada AR, Raj SM, Vasavada V, Shrivastav 
S.  Surgical approaches to posterior polar cataract: 
a review. Eye. Published online 2012. https://doi.
org/10.1038/eye.2012.33.

 46. Marques FF, Marques DMV, Osher RH, Osher 
JM.  Fate of anterior capsule tears during cataract 
surgery. J Cataract Refract Surg. Published online 
2006. https://doi.org/10.1016/j.jcrs.2006.05.013.

 47. Schneider S, Osher RH, Burk SE, Lutz TB, Montione 
R.  Thinning of the anterior capsule associated 
with congenital aniridia. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01602- 4.

 48. Little BC, Smith JH, Packer M.  Little capsu-
lorhexis tear-out rescue. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.03.038.

 49. Osher RH.  Slow Motion Phacoemulsification 
Approach. J Cataract Refract Surg. Published 
online 1993. https://doi.org/10.1016/
S0886- 3350(13)80025- 9.

 50. Melles GRJ, De Waard PWT, Pameyer JH, Beekhuis 
WH, Van Vroonhoven CCJ.  Trypan blue capsule 
staining to visualize the capsulorhexis in cataract sur-
gery. J Cataract Refract Surg. Published online 1999. 
https://doi.org/10.1016/S0886- 3350(99)80004- 2.

 51. Figueiredo CG, Figueiredo J, Figueiredo 
GB.  Brazilian technique for prevention of the 
Argentinean flag sign in white cataract. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.07.002.

 52. Allan BDS. Mechanism of iris prolapse: A qualita-
tive analysis and implications for surgical technique. 
J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80507- X.

 53. Tint NL, Dhillon AS, Alexander P.  Management 
of intraoperative iris prolapse: Stepwise practical 
approach. J Cataract Refract Surg. Published online 
2012. https://doi.org/10.1016/j.jcrs.2012.08.013.

 54. Osher RH.  Association between IFIS and Flomax. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.008.

 55. Shugar JK. Use of epinephrine for IFIS prophylaxis. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.110.

 56. Masket S, Belani S. Combined preoperative topical 
atropine sulfate 1% and intracameral nonpreserved 
epinephrine hydrochloride 1:2500 for management 
of intraoperative floppy-iris syndrome. J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2006.10.059.

 57. Shugar JK.  Prophylaxis for IFIS.  J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2007.02.011.

 58. Sippel KC, Pineda R.  Phacoemulsification 
and thermal wound injury. Semin Ophthalmol. 
Published online 2002. https://doi.org/10.1076/
soph.17.3.102.14776.

 59. Ernest P, Rhem M, McDermott M, Lavery K, 
Sensoli A. Phacoemulsification conditions resulting 
in thermal wound injury. J Cataract Refract Surg. 
Published online 2001. https://doi.org/10.1016/
S0886- 3350(01)00908- 7.

 60. Osher RH, Injev VP.  Thermal study of bare tips 
with various system parameters and incision sizes. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2005.06.054.

 61. Sugar A, Schertzer RM.  Clinical course of phaco-
emulsification wound burns. J Cataract Refract Surg. 
Published online 1999. https://doi.org/10.1016/
S0886- 3350(99)00021- 8.

 62. Scleral and corneal burns during phacoemulsifica-
tion with viscoelastic materials. Health Devices. 
Published online 1988.

 63. Haldar K, Saraff R.  Closure technique for leak-
ing wound resulting from thermal injury dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.07.016.

 64. Osher, Robert H., Osher JM.  Wound gape: two 
closure techniques. Cataract Refract Surg Today. 
Published online June 2011:73–4. https://crstoday.
com/wp- content/themes/crst/assets/downloads/
crst0611_feature_osher.pdf.

 65. Khodabakhsh AJ, Zaidman G, Tabin G.  Corneal 
surgery for severe phacoemulsification burns. 
Ophthalmology. Published online 2004. https://doi.
org/10.1016/j.ophtha.2003.06.004.

 66. Bohigian GM, Wexler SA. Complications of retained 
nuclear fragments in the anterior chamber after 
phacoemulsification with posterior chamber lens 
implant. Am J Ophthalmol. Published online 1997. 
https://doi.org/10.1016/S0002- 9394(14)70181- 3.

 67. Hui JI, Fishler J, Karp CL, Shuler MF, Gedde 
SJ.  Retained Nuclear Fragments in the Anterior 
Chamber after Phacoemulsification with an Intact 
Posterior Capsule. Ophthalmology. Published online 
2006. https://doi.org/10.1016/j.ophtha.2006.03.066.

 68. Zavodni ZJ, Meyer JJ, Kim T.  Clinical Features 
and Outcomes of Retained Lens Fragments in the 
Anterior Chamber after Phacoemulsification. Am 

R. H. Osher et al.

This copy belongs to 'chen04'

454

 41. Osher RH, Yu BCY, Koch DD.  Posterior polar 
cataracts: A predisposition to intraoperative pos-
terior capsular rupture. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80724- 9.

 42. Siatiri H, Moghimi S.  Posterior polar cataract: 
Minimizing risk of posterior capsule rupture. Eye. 
Published online 2006. https://doi.org/10.1038/
sj.eye.6702023.

 43. Allen D, Wooda C. Minimizing risk to the capsule 
during surgery for posterior polar cataract. J Cataract 
Refract Surg. Published online 2002. https://doi.
org/10.1016/S0886- 3350(02)01244- 0.

 44. Fine IH, Packer M, Hoffman RS.  Management of 
posterior polar cataract. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01616- 4.

 45. Vasavada AR, Raj SM, Vasavada V, Shrivastav 
S.  Surgical approaches to posterior polar cataract: 
a review. Eye. Published online 2012. https://doi.
org/10.1038/eye.2012.33.

 46. Marques FF, Marques DMV, Osher RH, Osher 
JM.  Fate of anterior capsule tears during cataract 
surgery. J Cataract Refract Surg. Published online 
2006. https://doi.org/10.1016/j.jcrs.2006.05.013.

 47. Schneider S, Osher RH, Burk SE, Lutz TB, Montione 
R.  Thinning of the anterior capsule associated 
with congenital aniridia. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01602- 4.

 48. Little BC, Smith JH, Packer M.  Little capsu-
lorhexis tear-out rescue. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.03.038.

 49. Osher RH.  Slow Motion Phacoemulsification 
Approach. J Cataract Refract Surg. Published 
online 1993. https://doi.org/10.1016/
S0886- 3350(13)80025- 9.

 50. Melles GRJ, De Waard PWT, Pameyer JH, Beekhuis 
WH, Van Vroonhoven CCJ.  Trypan blue capsule 
staining to visualize the capsulorhexis in cataract sur-
gery. J Cataract Refract Surg. Published online 1999. 
https://doi.org/10.1016/S0886- 3350(99)80004- 2.

 51. Figueiredo CG, Figueiredo J, Figueiredo 
GB.  Brazilian technique for prevention of the 
Argentinean flag sign in white cataract. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.07.002.

 52. Allan BDS. Mechanism of iris prolapse: A qualita-
tive analysis and implications for surgical technique. 
J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80507- X.

 53. Tint NL, Dhillon AS, Alexander P.  Management 
of intraoperative iris prolapse: Stepwise practical 
approach. J Cataract Refract Surg. Published online 
2012. https://doi.org/10.1016/j.jcrs.2012.08.013.

 54. Osher RH.  Association between IFIS and Flomax. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.008.

 55. Shugar JK. Use of epinephrine for IFIS prophylaxis. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.110.

 56. Masket S, Belani S. Combined preoperative topical 
atropine sulfate 1% and intracameral nonpreserved 
epinephrine hydrochloride 1:2500 for management 
of intraoperative floppy-iris syndrome. J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2006.10.059.

 57. Shugar JK.  Prophylaxis for IFIS.  J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2007.02.011.

 58. Sippel KC, Pineda R.  Phacoemulsification 
and thermal wound injury. Semin Ophthalmol. 
Published online 2002. https://doi.org/10.1076/
soph.17.3.102.14776.

 59. Ernest P, Rhem M, McDermott M, Lavery K, 
Sensoli A. Phacoemulsification conditions resulting 
in thermal wound injury. J Cataract Refract Surg. 
Published online 2001. https://doi.org/10.1016/
S0886- 3350(01)00908- 7.

 60. Osher RH, Injev VP.  Thermal study of bare tips 
with various system parameters and incision sizes. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2005.06.054.

 61. Sugar A, Schertzer RM.  Clinical course of phaco-
emulsification wound burns. J Cataract Refract Surg. 
Published online 1999. https://doi.org/10.1016/
S0886- 3350(99)00021- 8.

 62. Scleral and corneal burns during phacoemulsifica-
tion with viscoelastic materials. Health Devices. 
Published online 1988.

 63. Haldar K, Saraff R.  Closure technique for leak-
ing wound resulting from thermal injury dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.07.016.

 64. Osher, Robert H., Osher JM.  Wound gape: two 
closure techniques. Cataract Refract Surg Today. 
Published online June 2011:73–4. https://crstoday.
com/wp- content/themes/crst/assets/downloads/
crst0611_feature_osher.pdf.

 65. Khodabakhsh AJ, Zaidman G, Tabin G.  Corneal 
surgery for severe phacoemulsification burns. 
Ophthalmology. Published online 2004. https://doi.
org/10.1016/j.ophtha.2003.06.004.

 66. Bohigian GM, Wexler SA. Complications of retained 
nuclear fragments in the anterior chamber after 
phacoemulsification with posterior chamber lens 
implant. Am J Ophthalmol. Published online 1997. 
https://doi.org/10.1016/S0002- 9394(14)70181- 3.

 67. Hui JI, Fishler J, Karp CL, Shuler MF, Gedde 
SJ.  Retained Nuclear Fragments in the Anterior 
Chamber after Phacoemulsification with an Intact 
Posterior Capsule. Ophthalmology. Published online 
2006. https://doi.org/10.1016/j.ophtha.2006.03.066.

 68. Zavodni ZJ, Meyer JJ, Kim T.  Clinical Features 
and Outcomes of Retained Lens Fragments in the 
Anterior Chamber after Phacoemulsification. Am 

R. H. Osher et al.

This copy belongs to 'chen04'

454

 41. Osher RH, Yu BCY, Koch DD.  Posterior polar 
cataracts: A predisposition to intraoperative pos-
terior capsular rupture. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80724- 9.

 42. Siatiri H, Moghimi S.  Posterior polar cataract: 
Minimizing risk of posterior capsule rupture. Eye. 
Published online 2006. https://doi.org/10.1038/
sj.eye.6702023.

 43. Allen D, Wooda C. Minimizing risk to the capsule 
during surgery for posterior polar cataract. J Cataract 
Refract Surg. Published online 2002. https://doi.
org/10.1016/S0886- 3350(02)01244- 0.

 44. Fine IH, Packer M, Hoffman RS.  Management of 
posterior polar cataract. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01616- 4.

 45. Vasavada AR, Raj SM, Vasavada V, Shrivastav 
S.  Surgical approaches to posterior polar cataract: 
a review. Eye. Published online 2012. https://doi.
org/10.1038/eye.2012.33.

 46. Marques FF, Marques DMV, Osher RH, Osher 
JM.  Fate of anterior capsule tears during cataract 
surgery. J Cataract Refract Surg. Published online 
2006. https://doi.org/10.1016/j.jcrs.2006.05.013.

 47. Schneider S, Osher RH, Burk SE, Lutz TB, Montione 
R.  Thinning of the anterior capsule associated 
with congenital aniridia. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(02)01602- 4.

 48. Little BC, Smith JH, Packer M.  Little capsu-
lorhexis tear-out rescue. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.03.038.

 49. Osher RH.  Slow Motion Phacoemulsification 
Approach. J Cataract Refract Surg. Published 
online 1993. https://doi.org/10.1016/
S0886- 3350(13)80025- 9.

 50. Melles GRJ, De Waard PWT, Pameyer JH, Beekhuis 
WH, Van Vroonhoven CCJ.  Trypan blue capsule 
staining to visualize the capsulorhexis in cataract sur-
gery. J Cataract Refract Surg. Published online 1999. 
https://doi.org/10.1016/S0886- 3350(99)80004- 2.

 51. Figueiredo CG, Figueiredo J, Figueiredo 
GB.  Brazilian technique for prevention of the 
Argentinean flag sign in white cataract. J Cataract 
Refract Surg. Published online 2012. https://doi.
org/10.1016/j.jcrs.2012.07.002.

 52. Allan BDS. Mechanism of iris prolapse: A qualita-
tive analysis and implications for surgical technique. 
J Cataract Refract Surg. Published online 1995. 
https://doi.org/10.1016/S0886- 3350(13)80507- X.

 53. Tint NL, Dhillon AS, Alexander P.  Management 
of intraoperative iris prolapse: Stepwise practical 
approach. J Cataract Refract Surg. Published online 
2012. https://doi.org/10.1016/j.jcrs.2012.08.013.

 54. Osher RH.  Association between IFIS and Flomax. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.008.

 55. Shugar JK. Use of epinephrine for IFIS prophylaxis. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2006.01.110.

 56. Masket S, Belani S. Combined preoperative topical 
atropine sulfate 1% and intracameral nonpreserved 
epinephrine hydrochloride 1:2500 for management 
of intraoperative floppy-iris syndrome. J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2006.10.059.

 57. Shugar JK.  Prophylaxis for IFIS.  J Cataract 
Refract Surg. Published online 2007. https://doi.
org/10.1016/j.jcrs.2007.02.011.

 58. Sippel KC, Pineda R.  Phacoemulsification 
and thermal wound injury. Semin Ophthalmol. 
Published online 2002. https://doi.org/10.1076/
soph.17.3.102.14776.

 59. Ernest P, Rhem M, McDermott M, Lavery K, 
Sensoli A. Phacoemulsification conditions resulting 
in thermal wound injury. J Cataract Refract Surg. 
Published online 2001. https://doi.org/10.1016/
S0886- 3350(01)00908- 7.

 60. Osher RH, Injev VP.  Thermal study of bare tips 
with various system parameters and incision sizes. 
J Cataract Refract Surg. Published online 2006. 
https://doi.org/10.1016/j.jcrs.2005.06.054.

 61. Sugar A, Schertzer RM.  Clinical course of phaco-
emulsification wound burns. J Cataract Refract Surg. 
Published online 1999. https://doi.org/10.1016/
S0886- 3350(99)00021- 8.

 62. Scleral and corneal burns during phacoemulsifica-
tion with viscoelastic materials. Health Devices. 
Published online 1988.

 63. Haldar K, Saraff R.  Closure technique for leak-
ing wound resulting from thermal injury dur-
ing phacoemulsification. J Cataract Refract Surg. 
Published online 2014. https://doi.org/10.1016/j.
jcrs.2014.07.016.

 64. Osher, Robert H., Osher JM.  Wound gape: two 
closure techniques. Cataract Refract Surg Today. 
Published online June 2011:73–4. https://crstoday.
com/wp- content/themes/crst/assets/downloads/
crst0611_feature_osher.pdf.

 65. Khodabakhsh AJ, Zaidman G, Tabin G.  Corneal 
surgery for severe phacoemulsification burns. 
Ophthalmology. Published online 2004. https://doi.
org/10.1016/j.ophtha.2003.06.004.

 66. Bohigian GM, Wexler SA. Complications of retained 
nuclear fragments in the anterior chamber after 
phacoemulsification with posterior chamber lens 
implant. Am J Ophthalmol. Published online 1997. 
https://doi.org/10.1016/S0002- 9394(14)70181- 3.

 67. Hui JI, Fishler J, Karp CL, Shuler MF, Gedde 
SJ.  Retained Nuclear Fragments in the Anterior 
Chamber after Phacoemulsification with an Intact 
Posterior Capsule. Ophthalmology. Published online 
2006. https://doi.org/10.1016/j.ophtha.2006.03.066.

 68. Zavodni ZJ, Meyer JJ, Kim T.  Clinical Features 
and Outcomes of Retained Lens Fragments in the 
Anterior Chamber after Phacoemulsification. Am 

R. H. Osher et al.

This copy belongs to 'chen04'

455

J Ophthalmol. Published online 2015. https://doi.
org/10.1016/j.ajo.2015.08.019.

 69. Mokhtarzadeh A, Kaufman SC, Koozekanani DD, 
Meduri A. Delayed presentation of retained nuclear 
fragment following phacoemulsification cataract 
extraction. J Cataract Refract Surg. Published online 
2014. https://doi.org/10.1016/j.jcrs.2014.02.013.

 70. Oliveira C, Liebmann JM, Dodick JM, Topilow H, 
Cykiert R, Ritch R. Identification of retained nucleus 
fragment in the posterior chamber using ultrasound 
biomicroscopy. Am J Ophthalmol. Published online 
2006. https://doi.org/10.1016/j.ajo.2005.12.013.

 71. Osher RH, Cionni RJ. The torn posterior capsule: Its 
intraoperative behavior, surgical management, and 
long-term consequences. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80805- X.

 72. Gimbel H V., Sun R, Ferensowicz M, Anderson 
Penno E, Kamal A.  Intraoperative management 
of posterior capsule tears in phacoemulsification 
and intraocular lens implantation. Ophthalmology. 
Published online 2001. https://doi.org/10.1016/
S0161- 6420(01)00716- 3.

 73. Chang DF, Packard RB.  Posterior assisted levita-
tion for nucleus retrieval using Viscoat after pos-
terior capsule rupture. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00216- 5.

 74. Akura J, Hatta S, Kaneda S, Ishihara M, Matsuura K, 
Tamai A. Management of posterior capsule rupture 
during phacoemulsification using the dry technique. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(00)00838- 5.

 75. Castaneda VE, Legler UFC, Tsai JC, et  al. 
Posterior Continuous Curvilinear Capsulorhexis: 
An Experimental Study with Clinical Applications. 
Ophthalmology. Published online 1992. https://doi.
org/10.1016/S0161- 6420(92)32014- 7.

 76. Eller AW, Barad RF.  Miyake analysis of anterior 
vitrectomy techniques. J Cataract Refract Surg. 
Published online 1996. https://doi.org/10.1016/
S0886- 3350(96)80221- 5.

 77. Burk SE, Da Mata AP, Snyder ME, Schneider S, 
Osher RH, Cionni RJ.  Visualizing vitreous using 
Kenalog suspension. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00016- 6.

 78. Jones JJ, Oetting TA, Rogers GM, Jin GJC. Reverse 
optic capture of the single-piece acrylic intraocular 
lens in eyes with posterior capsule rupture. Ophthalmic 
Surg Lasers Imaging. Published online 2012. https://
doi.org/10.3928/15428877- 20120830- 02.

 79. Gimbel H V., DeBroff BM.  Intraocular lens optic 
capture. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.11.035

 80. Menezo JL, Martinez MC, Cisneros AL. Iris-fixated 
Worst claw versus sulcus-fixated posterior chamber 
lenses in the absence of capsular support. J Cataract 
Refract Surg. Published online 1996. https://doi.
org/10.1016/S0886- 3350(96)80151- 9.

 81. Güell JL, Barrera A, Manero F. A review of sutur-
ing techniques for posterior chamber lenses. Curr 
Opin Ophthalmol. Published online 2004. https://
doi.org/10.1097/00055735- 200402000- 00009.

 82. Michaeli A, Assia EI.  Scleral and iris fixa-
tion of posterior chamber lenses in the 
absence of capsular support. Curr Opin 
Ophthalmol. Published online 2005. https://doi.
org/10.1097/00055735- 200502000- 00010.

 83. Kumar DA, Agarwal A.  Glued intraocular lens: A 
major review on surgical technique and results. Curr 
Opin Ophthalmol. Published online 2013. https://
doi.org/10.1097/ICU.0b013e32835a939f.

 84. Kumar DA, Agarwal A, Agarwal A, Prakash G, 
Jacob S.  Glued intraocular lens implantation for 
eyes with defective capsules: A retrospective analy-
sis of anatomical and functional outcome. Saudi J 
Ophthalmol. Published online 2011. https://doi.
org/10.1016/j.sjopt.2011.04.001.

 85. Yamane S, Sato S, Maruyama-Inoue M, Kadonosono 
K. Flanged Intrascleral intraocular lens fixation with 
double-needle technique. Ophthalmology. 2017. 
https://doi.org/10.1016/j.ophtha.2017.03.036.

 86. Canabrava S, Canedo Domingos Lima AC, Arancibia 
AEL, Bicalho Dornelas LF, Ribeiro G. Novel double- 
flanged technique for managing Marfan syndrome 
and microspherophakia. J Cataract Refract Surg. 
Published online 2020. https://doi.org/10.1097/j.
jcrs.0000000000000116.

 87. Hong AR, Sheybani A, Huang AJW. Intraoperative 
management of posterior capsular rupture. Curr 
Opin Ophthalmol. Published online 2015. https://
doi.org/10.1097/ICU.0000000000000113.

 88. Wu MC, Bhandari A.  Managing the broken cap-
sule. Curr Opin Ophthalmol. Published online 2008. 
https://doi.org/10.1097/ICU.0b013e3282f2a9d5.

 89. Nakaguma S, Matsumoto K, Hirata A, Inada K, 
Negi A.  Bacterial endophthalmitis following cata-
ract surgery. Japanese J Clin Ophthalmol. Published 
online 2003. https://doi.org/10.1007/978- 3- 540-  
68119- 9_8.

 90. Hurvitz LM.  Posterior capsular rupture at 
hydrodissection. J Cataract Refract Surg. 
Published online 1991. https://doi.org/10.1016/
S0886- 3350(13)80433- 6.

 91. Yeoh R. The “pupil snap” sign of posterior capsule 
rupture with hydrodissection in phacoemulsification 
[2]. Br J Ophthalmol. Published online 1996. https://
doi.org/10.1136/bjo.80.5.486- a.

 92. Osher RH., Osher JM. The mature cataract and its 
sharp edges: fact or fiction. 1997. https://vjcrgs.com/
volume31- issue2/the- mature- cataract- and- its- sharp- 
edges- fact- or- fiction- 1997.

 93. Kelman C. PAL Technique. Video J Cataract Refract 
Surg. 1996.

 94. Kumar DA, Agarwal A, Prakash G, Jacob S, 
Agarwal A, Sivagnanam S.  IOL scaffold tech-
nique for posterior capsule rupture. J Refract 
Surg. Published online 2012. https://doi.
org/10.3928/1081597X- 20120413- 01.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'



57

455

J Ophthalmol. Published online 2015. https://doi.
org/10.1016/j.ajo.2015.08.019.

 69. Mokhtarzadeh A, Kaufman SC, Koozekanani DD, 
Meduri A. Delayed presentation of retained nuclear 
fragment following phacoemulsification cataract 
extraction. J Cataract Refract Surg. Published online 
2014. https://doi.org/10.1016/j.jcrs.2014.02.013.

 70. Oliveira C, Liebmann JM, Dodick JM, Topilow H, 
Cykiert R, Ritch R. Identification of retained nucleus 
fragment in the posterior chamber using ultrasound 
biomicroscopy. Am J Ophthalmol. Published online 
2006. https://doi.org/10.1016/j.ajo.2005.12.013.

 71. Osher RH, Cionni RJ. The torn posterior capsule: Its 
intraoperative behavior, surgical management, and 
long-term consequences. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80805- X.

 72. Gimbel H V., Sun R, Ferensowicz M, Anderson 
Penno E, Kamal A.  Intraoperative management 
of posterior capsule tears in phacoemulsification 
and intraocular lens implantation. Ophthalmology. 
Published online 2001. https://doi.org/10.1016/
S0161- 6420(01)00716- 3.

 73. Chang DF, Packard RB.  Posterior assisted levita-
tion for nucleus retrieval using Viscoat after pos-
terior capsule rupture. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00216- 5.

 74. Akura J, Hatta S, Kaneda S, Ishihara M, Matsuura K, 
Tamai A. Management of posterior capsule rupture 
during phacoemulsification using the dry technique. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(00)00838- 5.

 75. Castaneda VE, Legler UFC, Tsai JC, et  al. 
Posterior Continuous Curvilinear Capsulorhexis: 
An Experimental Study with Clinical Applications. 
Ophthalmology. Published online 1992. https://doi.
org/10.1016/S0161- 6420(92)32014- 7.

 76. Eller AW, Barad RF.  Miyake analysis of anterior 
vitrectomy techniques. J Cataract Refract Surg. 
Published online 1996. https://doi.org/10.1016/
S0886- 3350(96)80221- 5.

 77. Burk SE, Da Mata AP, Snyder ME, Schneider S, 
Osher RH, Cionni RJ.  Visualizing vitreous using 
Kenalog suspension. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00016- 6.

 78. Jones JJ, Oetting TA, Rogers GM, Jin GJC. Reverse 
optic capture of the single-piece acrylic intraocular 
lens in eyes with posterior capsule rupture. Ophthalmic 
Surg Lasers Imaging. Published online 2012. https://
doi.org/10.3928/15428877- 20120830- 02.

 79. Gimbel H V., DeBroff BM.  Intraocular lens optic 
capture. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.11.035

 80. Menezo JL, Martinez MC, Cisneros AL. Iris-fixated 
Worst claw versus sulcus-fixated posterior chamber 
lenses in the absence of capsular support. J Cataract 
Refract Surg. Published online 1996. https://doi.
org/10.1016/S0886- 3350(96)80151- 9.

 81. Güell JL, Barrera A, Manero F. A review of sutur-
ing techniques for posterior chamber lenses. Curr 
Opin Ophthalmol. Published online 2004. https://
doi.org/10.1097/00055735- 200402000- 00009.

 82. Michaeli A, Assia EI.  Scleral and iris fixa-
tion of posterior chamber lenses in the 
absence of capsular support. Curr Opin 
Ophthalmol. Published online 2005. https://doi.
org/10.1097/00055735- 200502000- 00010.

 83. Kumar DA, Agarwal A.  Glued intraocular lens: A 
major review on surgical technique and results. Curr 
Opin Ophthalmol. Published online 2013. https://
doi.org/10.1097/ICU.0b013e32835a939f.

 84. Kumar DA, Agarwal A, Agarwal A, Prakash G, 
Jacob S.  Glued intraocular lens implantation for 
eyes with defective capsules: A retrospective analy-
sis of anatomical and functional outcome. Saudi J 
Ophthalmol. Published online 2011. https://doi.
org/10.1016/j.sjopt.2011.04.001.

 85. Yamane S, Sato S, Maruyama-Inoue M, Kadonosono 
K. Flanged Intrascleral intraocular lens fixation with 
double-needle technique. Ophthalmology. 2017. 
https://doi.org/10.1016/j.ophtha.2017.03.036.

 86. Canabrava S, Canedo Domingos Lima AC, Arancibia 
AEL, Bicalho Dornelas LF, Ribeiro G. Novel double- 
flanged technique for managing Marfan syndrome 
and microspherophakia. J Cataract Refract Surg. 
Published online 2020. https://doi.org/10.1097/j.
jcrs.0000000000000116.

 87. Hong AR, Sheybani A, Huang AJW. Intraoperative 
management of posterior capsular rupture. Curr 
Opin Ophthalmol. Published online 2015. https://
doi.org/10.1097/ICU.0000000000000113.

 88. Wu MC, Bhandari A.  Managing the broken cap-
sule. Curr Opin Ophthalmol. Published online 2008. 
https://doi.org/10.1097/ICU.0b013e3282f2a9d5.

 89. Nakaguma S, Matsumoto K, Hirata A, Inada K, 
Negi A.  Bacterial endophthalmitis following cata-
ract surgery. Japanese J Clin Ophthalmol. Published 
online 2003. https://doi.org/10.1007/978- 3- 540-  
68119- 9_8.

 90. Hurvitz LM.  Posterior capsular rupture at 
hydrodissection. J Cataract Refract Surg. 
Published online 1991. https://doi.org/10.1016/
S0886- 3350(13)80433- 6.

 91. Yeoh R. The “pupil snap” sign of posterior capsule 
rupture with hydrodissection in phacoemulsification 
[2]. Br J Ophthalmol. Published online 1996. https://
doi.org/10.1136/bjo.80.5.486- a.

 92. Osher RH., Osher JM. The mature cataract and its 
sharp edges: fact or fiction. 1997. https://vjcrgs.com/
volume31- issue2/the- mature- cataract- and- its- sharp- 
edges- fact- or- fiction- 1997.

 93. Kelman C. PAL Technique. Video J Cataract Refract 
Surg. 1996.

 94. Kumar DA, Agarwal A, Prakash G, Jacob S, 
Agarwal A, Sivagnanam S.  IOL scaffold tech-
nique for posterior capsule rupture. J Refract 
Surg. Published online 2012. https://doi.
org/10.3928/1081597X- 20120413- 01.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

455

J Ophthalmol. Published online 2015. https://doi.
org/10.1016/j.ajo.2015.08.019.

 69. Mokhtarzadeh A, Kaufman SC, Koozekanani DD, 
Meduri A. Delayed presentation of retained nuclear 
fragment following phacoemulsification cataract 
extraction. J Cataract Refract Surg. Published online 
2014. https://doi.org/10.1016/j.jcrs.2014.02.013.

 70. Oliveira C, Liebmann JM, Dodick JM, Topilow H, 
Cykiert R, Ritch R. Identification of retained nucleus 
fragment in the posterior chamber using ultrasound 
biomicroscopy. Am J Ophthalmol. Published online 
2006. https://doi.org/10.1016/j.ajo.2005.12.013.

 71. Osher RH, Cionni RJ. The torn posterior capsule: Its 
intraoperative behavior, surgical management, and 
long-term consequences. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80805- X.

 72. Gimbel H V., Sun R, Ferensowicz M, Anderson 
Penno E, Kamal A.  Intraoperative management 
of posterior capsule tears in phacoemulsification 
and intraocular lens implantation. Ophthalmology. 
Published online 2001. https://doi.org/10.1016/
S0161- 6420(01)00716- 3.

 73. Chang DF, Packard RB.  Posterior assisted levita-
tion for nucleus retrieval using Viscoat after pos-
terior capsule rupture. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00216- 5.

 74. Akura J, Hatta S, Kaneda S, Ishihara M, Matsuura K, 
Tamai A. Management of posterior capsule rupture 
during phacoemulsification using the dry technique. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(00)00838- 5.

 75. Castaneda VE, Legler UFC, Tsai JC, et  al. 
Posterior Continuous Curvilinear Capsulorhexis: 
An Experimental Study with Clinical Applications. 
Ophthalmology. Published online 1992. https://doi.
org/10.1016/S0161- 6420(92)32014- 7.

 76. Eller AW, Barad RF.  Miyake analysis of anterior 
vitrectomy techniques. J Cataract Refract Surg. 
Published online 1996. https://doi.org/10.1016/
S0886- 3350(96)80221- 5.

 77. Burk SE, Da Mata AP, Snyder ME, Schneider S, 
Osher RH, Cionni RJ.  Visualizing vitreous using 
Kenalog suspension. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00016- 6.

 78. Jones JJ, Oetting TA, Rogers GM, Jin GJC. Reverse 
optic capture of the single-piece acrylic intraocular 
lens in eyes with posterior capsule rupture. Ophthalmic 
Surg Lasers Imaging. Published online 2012. https://
doi.org/10.3928/15428877- 20120830- 02.

 79. Gimbel H V., DeBroff BM.  Intraocular lens optic 
capture. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.11.035

 80. Menezo JL, Martinez MC, Cisneros AL. Iris-fixated 
Worst claw versus sulcus-fixated posterior chamber 
lenses in the absence of capsular support. J Cataract 
Refract Surg. Published online 1996. https://doi.
org/10.1016/S0886- 3350(96)80151- 9.

 81. Güell JL, Barrera A, Manero F. A review of sutur-
ing techniques for posterior chamber lenses. Curr 
Opin Ophthalmol. Published online 2004. https://
doi.org/10.1097/00055735- 200402000- 00009.

 82. Michaeli A, Assia EI.  Scleral and iris fixa-
tion of posterior chamber lenses in the 
absence of capsular support. Curr Opin 
Ophthalmol. Published online 2005. https://doi.
org/10.1097/00055735- 200502000- 00010.

 83. Kumar DA, Agarwal A.  Glued intraocular lens: A 
major review on surgical technique and results. Curr 
Opin Ophthalmol. Published online 2013. https://
doi.org/10.1097/ICU.0b013e32835a939f.

 84. Kumar DA, Agarwal A, Agarwal A, Prakash G, 
Jacob S.  Glued intraocular lens implantation for 
eyes with defective capsules: A retrospective analy-
sis of anatomical and functional outcome. Saudi J 
Ophthalmol. Published online 2011. https://doi.
org/10.1016/j.sjopt.2011.04.001.

 85. Yamane S, Sato S, Maruyama-Inoue M, Kadonosono 
K. Flanged Intrascleral intraocular lens fixation with 
double-needle technique. Ophthalmology. 2017. 
https://doi.org/10.1016/j.ophtha.2017.03.036.

 86. Canabrava S, Canedo Domingos Lima AC, Arancibia 
AEL, Bicalho Dornelas LF, Ribeiro G. Novel double- 
flanged technique for managing Marfan syndrome 
and microspherophakia. J Cataract Refract Surg. 
Published online 2020. https://doi.org/10.1097/j.
jcrs.0000000000000116.

 87. Hong AR, Sheybani A, Huang AJW. Intraoperative 
management of posterior capsular rupture. Curr 
Opin Ophthalmol. Published online 2015. https://
doi.org/10.1097/ICU.0000000000000113.

 88. Wu MC, Bhandari A.  Managing the broken cap-
sule. Curr Opin Ophthalmol. Published online 2008. 
https://doi.org/10.1097/ICU.0b013e3282f2a9d5.

 89. Nakaguma S, Matsumoto K, Hirata A, Inada K, 
Negi A.  Bacterial endophthalmitis following cata-
ract surgery. Japanese J Clin Ophthalmol. Published 
online 2003. https://doi.org/10.1007/978- 3- 540-  
68119- 9_8.

 90. Hurvitz LM.  Posterior capsular rupture at 
hydrodissection. J Cataract Refract Surg. 
Published online 1991. https://doi.org/10.1016/
S0886- 3350(13)80433- 6.

 91. Yeoh R. The “pupil snap” sign of posterior capsule 
rupture with hydrodissection in phacoemulsification 
[2]. Br J Ophthalmol. Published online 1996. https://
doi.org/10.1136/bjo.80.5.486- a.

 92. Osher RH., Osher JM. The mature cataract and its 
sharp edges: fact or fiction. 1997. https://vjcrgs.com/
volume31- issue2/the- mature- cataract- and- its- sharp- 
edges- fact- or- fiction- 1997.

 93. Kelman C. PAL Technique. Video J Cataract Refract 
Surg. 1996.

 94. Kumar DA, Agarwal A, Prakash G, Jacob S, 
Agarwal A, Sivagnanam S.  IOL scaffold tech-
nique for posterior capsule rupture. J Refract 
Surg. Published online 2012. https://doi.
org/10.3928/1081597X- 20120413- 01.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

455

J Ophthalmol. Published online 2015. https://doi.
org/10.1016/j.ajo.2015.08.019.

 69. Mokhtarzadeh A, Kaufman SC, Koozekanani DD, 
Meduri A. Delayed presentation of retained nuclear 
fragment following phacoemulsification cataract 
extraction. J Cataract Refract Surg. Published online 
2014. https://doi.org/10.1016/j.jcrs.2014.02.013.

 70. Oliveira C, Liebmann JM, Dodick JM, Topilow H, 
Cykiert R, Ritch R. Identification of retained nucleus 
fragment in the posterior chamber using ultrasound 
biomicroscopy. Am J Ophthalmol. Published online 
2006. https://doi.org/10.1016/j.ajo.2005.12.013.

 71. Osher RH, Cionni RJ. The torn posterior capsule: Its 
intraoperative behavior, surgical management, and 
long-term consequences. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80805- X.

 72. Gimbel H V., Sun R, Ferensowicz M, Anderson 
Penno E, Kamal A.  Intraoperative management 
of posterior capsule tears in phacoemulsification 
and intraocular lens implantation. Ophthalmology. 
Published online 2001. https://doi.org/10.1016/
S0161- 6420(01)00716- 3.

 73. Chang DF, Packard RB.  Posterior assisted levita-
tion for nucleus retrieval using Viscoat after pos-
terior capsule rupture. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00216- 5.

 74. Akura J, Hatta S, Kaneda S, Ishihara M, Matsuura K, 
Tamai A. Management of posterior capsule rupture 
during phacoemulsification using the dry technique. 
J Cataract Refract Surg. Published online 2001. 
https://doi.org/10.1016/S0886- 3350(00)00838- 5.

 75. Castaneda VE, Legler UFC, Tsai JC, et  al. 
Posterior Continuous Curvilinear Capsulorhexis: 
An Experimental Study with Clinical Applications. 
Ophthalmology. Published online 1992. https://doi.
org/10.1016/S0161- 6420(92)32014- 7.

 76. Eller AW, Barad RF.  Miyake analysis of anterior 
vitrectomy techniques. J Cataract Refract Surg. 
Published online 1996. https://doi.org/10.1016/
S0886- 3350(96)80221- 5.

 77. Burk SE, Da Mata AP, Snyder ME, Schneider S, 
Osher RH, Cionni RJ.  Visualizing vitreous using 
Kenalog suspension. J Cataract Refract Surg. 
Published online 2003. https://doi.org/10.1016/
S0886- 3350(03)00016- 6.

 78. Jones JJ, Oetting TA, Rogers GM, Jin GJC. Reverse 
optic capture of the single-piece acrylic intraocular 
lens in eyes with posterior capsule rupture. Ophthalmic 
Surg Lasers Imaging. Published online 2012. https://
doi.org/10.3928/15428877- 20120830- 02.

 79. Gimbel H V., DeBroff BM.  Intraocular lens optic 
capture. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.11.035

 80. Menezo JL, Martinez MC, Cisneros AL. Iris-fixated 
Worst claw versus sulcus-fixated posterior chamber 
lenses in the absence of capsular support. J Cataract 
Refract Surg. Published online 1996. https://doi.
org/10.1016/S0886- 3350(96)80151- 9.

 81. Güell JL, Barrera A, Manero F. A review of sutur-
ing techniques for posterior chamber lenses. Curr 
Opin Ophthalmol. Published online 2004. https://
doi.org/10.1097/00055735- 200402000- 00009.

 82. Michaeli A, Assia EI.  Scleral and iris fixa-
tion of posterior chamber lenses in the 
absence of capsular support. Curr Opin 
Ophthalmol. Published online 2005. https://doi.
org/10.1097/00055735- 200502000- 00010.

 83. Kumar DA, Agarwal A.  Glued intraocular lens: A 
major review on surgical technique and results. Curr 
Opin Ophthalmol. Published online 2013. https://
doi.org/10.1097/ICU.0b013e32835a939f.

 84. Kumar DA, Agarwal A, Agarwal A, Prakash G, 
Jacob S.  Glued intraocular lens implantation for 
eyes with defective capsules: A retrospective analy-
sis of anatomical and functional outcome. Saudi J 
Ophthalmol. Published online 2011. https://doi.
org/10.1016/j.sjopt.2011.04.001.

 85. Yamane S, Sato S, Maruyama-Inoue M, Kadonosono 
K. Flanged Intrascleral intraocular lens fixation with 
double-needle technique. Ophthalmology. 2017. 
https://doi.org/10.1016/j.ophtha.2017.03.036.

 86. Canabrava S, Canedo Domingos Lima AC, Arancibia 
AEL, Bicalho Dornelas LF, Ribeiro G. Novel double- 
flanged technique for managing Marfan syndrome 
and microspherophakia. J Cataract Refract Surg. 
Published online 2020. https://doi.org/10.1097/j.
jcrs.0000000000000116.

 87. Hong AR, Sheybani A, Huang AJW. Intraoperative 
management of posterior capsular rupture. Curr 
Opin Ophthalmol. Published online 2015. https://
doi.org/10.1097/ICU.0000000000000113.

 88. Wu MC, Bhandari A.  Managing the broken cap-
sule. Curr Opin Ophthalmol. Published online 2008. 
https://doi.org/10.1097/ICU.0b013e3282f2a9d5.

 89. Nakaguma S, Matsumoto K, Hirata A, Inada K, 
Negi A.  Bacterial endophthalmitis following cata-
ract surgery. Japanese J Clin Ophthalmol. Published 
online 2003. https://doi.org/10.1007/978- 3- 540-  
68119- 9_8.

 90. Hurvitz LM.  Posterior capsular rupture at 
hydrodissection. J Cataract Refract Surg. 
Published online 1991. https://doi.org/10.1016/
S0886- 3350(13)80433- 6.

 91. Yeoh R. The “pupil snap” sign of posterior capsule 
rupture with hydrodissection in phacoemulsification 
[2]. Br J Ophthalmol. Published online 1996. https://
doi.org/10.1136/bjo.80.5.486- a.

 92. Osher RH., Osher JM. The mature cataract and its 
sharp edges: fact or fiction. 1997. https://vjcrgs.com/
volume31- issue2/the- mature- cataract- and- its- sharp- 
edges- fact- or- fiction- 1997.

 93. Kelman C. PAL Technique. Video J Cataract Refract 
Surg. 1996.

 94. Kumar DA, Agarwal A, Prakash G, Jacob S, 
Agarwal A, Sivagnanam S.  IOL scaffold tech-
nique for posterior capsule rupture. J Refract 
Surg. Published online 2012. https://doi.
org/10.3928/1081597X- 20120413- 01.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

456

 95. Marques DMV, Marques FF, Osher RH.  Subtle 
signs of zonular damage. J Cataract Refract Surg. 
Published online 2004. https://doi.org/10.1016/j.
jcrs.2003.09.071.

 96. Munshi V, Sampat V, Pagliarini S.  Zonular dialy-
sis and vitreous loss with a J-shaped hydrodissec-
tion cannula during phacoemulsification. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2004.06.043.

 97. Cionni RJ, Osher RH.  Management of profound 
zonular dialysis or weakness with a new endocap-
sular ring designed for scleral fixation. J Cataract 
Refract Surg. Published online 1998. https://doi.
org/10.1016/S0886- 3350(98)80218- 6.

 98. Weber CH, Cionni RJ.  All about capsular tension 
rings. Curr Opin Ophthalmol. Published online 2015. 
https://doi.org/10.1097/ICU.0000000000000118.

 99. Menapace R, Findl O, Georgopoulos M, Rainer G, 
Vass C, Schmetterer K.  The capsular tension ring: 
Designs, applications, and techniques. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00446- 6.

 100. Hasanee K, Butler M, Ahmed IIK. Capsular tension 
rings and related devices: current concepts. Curr 
Opin Ophthalmol. Published online 2006. https://
doi.org/10.1097/01.icu.0000193069.32369.e1.

 101. Osher RH.  Causes and management of intraopera-
tive shallowing of the anterior chamber. Am Intra- 
Ocular Implant Soc J. Published online 1984. https://
doi.org/10.1016/S0146- 2776(84)80025- 7.

 102. Khng C, Osher RH.  Surgical options in the face 
of positive pressure. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.06.011.

 103. Wu W, Dawson DG, Sugar A, et al. Cataract surgery 
in patients with nanophthalmos: Results and com-
plications. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.07.009.

 104. Bellucci R.  Vitreous hydration: often a hidden 
complication of cataract surgery. Cataract Refract 
Surg Today. Published 2006. http://crstoday.
com/wp- content/themes/crst/assets/downloads/
CRST0806_01.pdf.

 105. Speaker MG, Guerriero PN, Met JA, Coad CT, 
Berger A, Marmor M. A Case-control study of risk 
factors for intraoperative suprachoroidal expulseve 
hemorrhage. Ophthalmology. Published online 1991. 
https://doi.org/10.1016/S0161- 6420(91)32316- 9.

 106. Ling R, Cole M, James C, Kamalarajah S, Foot 
B, Shaw S.  Suprachoroidal haemorrhage compli-
cating cataract surgery in the UK: Epidemiology, 
clinical features, management, and outcomes. Br 
J Ophthalmol. Published online 2004. https://doi.
org/10.1136/bjo.2003.026138.

 107. Zauberman H.  Extreme deepening of the anterior 
chamber during phacoemulsification. Ophthalmic 

Surg. Published online 1992. https://doi.
org/10.3928/1542- 8877- 19920801- 12.

 108. Wilbrandt HR, Wilbrandt TH.  Pathogenesis and 
management of the lens-iris diaphragm retropulsion 
syndrome during phacoemulsification. J Cataract 
Refract Surg. Published online 1994. https://doi.
org/10.1016/S0886- 3350(13)80043- 0.

 109. Cionni RJ, Barros MG, Osher RH.  Management of 
lens-iris diaphragm retropulsion syndrome during 
phacoemulsification. J Cataract Refract Surg. Published 
online 2004. https://doi.org/10.1016/j.jcrs.2004.01.030.

 110. Osher RH, Osher JM, Cionni RJ.  Multifocal 
iris sphincter ruptures: New sign of the lens-iris 
diaphragm retropulsion syndrome. J Cataract 
Refract Surg. Published online 2010. https://doi.
org/10.1016/j.jcrs.2009.06.045.

 111. Rumelt S, Kassif Y, Koropov M, et al. The spectrum 
of iatrogenic intraocular injuries caused by inadver-
tent cannula release during anterior segment surgery. 
Arch Ophthalmol. Published online 2007. https://
doi.org/10.1001/archopht.125.7.889.

 112. Saha N, Price NC. Iatrogenic retinal tear and vitreous 
haemorrhage with Rycroft cannula during phaco-
emulsification cataract surgery [9]. Eye. Published 
online 2003. https://doi.org/10.1038/sj.eye.6700284.

 113. Kahawita S, Cugati S, Casson R.  Cyclodialysis 
cleft with late hypotony maculopathy after inad-
vertent cannula detachment during cataract surgery. 
J Cataract Refract Surg. Published online 2015. 
https://doi.org/10.1016/j.jcrs.2015.04.002.

 114. Osher MS.  Emergency treatment of vitreous bulge 
and wound gaping Complicating cataract surgery. 
Am J Ophthalmol. Published online 1957. https://
doi.org/10.1016/0002- 9394(57)92778- 2.

 115. Ernest PH.  Explantation of foldable lenses  - intra-
ocular re-folding. Video J Cataract Refract Surg. 
1997;XII(4).

 116. Eguchi S. Quadrantotomy. Video J Cataract Refract 
Surg. 2000;Volume XVI(1). https://vjcrgs.com/
archive/2000.

 117. Batlan SJ, Dodick JM.  Explantation of a fold-
able silicone intraocular lens. Am J Ophthalmol. 
Published online 1996. https://doi.org/10.1016/
s0002- 9394(14)72024- 0.

 118. Batlan S, Doddick J.  Explantation of foldable 
lenses - partial lensectomy. Video J Cataract Refract 
Surg. 1997;XII(4).

 119. Narang P, Steinert R, Little B, Agarwal A. Intraocular 
lens scaffold to facilitate intraocular lens exchange. 
J Cataract Refract Surg. Published online 2014. 
https://doi.org/10.1016/j.jcrs.2014.07.015.

 120. IOL Explantation Set According to Snyder/
Osher. Geuder https://www.geuder.de/produkte/
instrumente/iol- explantation- nach- snyder- osher/.

 121. Basarir B, Kaya V, Altan C, Karakus S, Pinarci EY, 
Demirok A.  The use of a supplemental sulcus fix-

R. H. Osher et al.

This copy belongs to 'chen04'



58

456

 95. Marques DMV, Marques FF, Osher RH.  Subtle 
signs of zonular damage. J Cataract Refract Surg. 
Published online 2004. https://doi.org/10.1016/j.
jcrs.2003.09.071.

 96. Munshi V, Sampat V, Pagliarini S.  Zonular dialy-
sis and vitreous loss with a J-shaped hydrodissec-
tion cannula during phacoemulsification. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2004.06.043.

 97. Cionni RJ, Osher RH.  Management of profound 
zonular dialysis or weakness with a new endocap-
sular ring designed for scleral fixation. J Cataract 
Refract Surg. Published online 1998. https://doi.
org/10.1016/S0886- 3350(98)80218- 6.

 98. Weber CH, Cionni RJ.  All about capsular tension 
rings. Curr Opin Ophthalmol. Published online 2015. 
https://doi.org/10.1097/ICU.0000000000000118.

 99. Menapace R, Findl O, Georgopoulos M, Rainer G, 
Vass C, Schmetterer K.  The capsular tension ring: 
Designs, applications, and techniques. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00446- 6.

 100. Hasanee K, Butler M, Ahmed IIK. Capsular tension 
rings and related devices: current concepts. Curr 
Opin Ophthalmol. Published online 2006. https://
doi.org/10.1097/01.icu.0000193069.32369.e1.

 101. Osher RH.  Causes and management of intraopera-
tive shallowing of the anterior chamber. Am Intra- 
Ocular Implant Soc J. Published online 1984. https://
doi.org/10.1016/S0146- 2776(84)80025- 7.

 102. Khng C, Osher RH.  Surgical options in the face 
of positive pressure. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.06.011.

 103. Wu W, Dawson DG, Sugar A, et al. Cataract surgery 
in patients with nanophthalmos: Results and com-
plications. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.07.009.

 104. Bellucci R.  Vitreous hydration: often a hidden 
complication of cataract surgery. Cataract Refract 
Surg Today. Published 2006. http://crstoday.
com/wp- content/themes/crst/assets/downloads/
CRST0806_01.pdf.

 105. Speaker MG, Guerriero PN, Met JA, Coad CT, 
Berger A, Marmor M. A Case-control study of risk 
factors for intraoperative suprachoroidal expulseve 
hemorrhage. Ophthalmology. Published online 1991. 
https://doi.org/10.1016/S0161- 6420(91)32316- 9.

 106. Ling R, Cole M, James C, Kamalarajah S, Foot 
B, Shaw S.  Suprachoroidal haemorrhage compli-
cating cataract surgery in the UK: Epidemiology, 
clinical features, management, and outcomes. Br 
J Ophthalmol. Published online 2004. https://doi.
org/10.1136/bjo.2003.026138.

 107. Zauberman H.  Extreme deepening of the anterior 
chamber during phacoemulsification. Ophthalmic 

Surg. Published online 1992. https://doi.
org/10.3928/1542- 8877- 19920801- 12.

 108. Wilbrandt HR, Wilbrandt TH.  Pathogenesis and 
management of the lens-iris diaphragm retropulsion 
syndrome during phacoemulsification. J Cataract 
Refract Surg. Published online 1994. https://doi.
org/10.1016/S0886- 3350(13)80043- 0.

 109. Cionni RJ, Barros MG, Osher RH.  Management of 
lens-iris diaphragm retropulsion syndrome during 
phacoemulsification. J Cataract Refract Surg. Published 
online 2004. https://doi.org/10.1016/j.jcrs.2004.01.030.

 110. Osher RH, Osher JM, Cionni RJ.  Multifocal 
iris sphincter ruptures: New sign of the lens-iris 
diaphragm retropulsion syndrome. J Cataract 
Refract Surg. Published online 2010. https://doi.
org/10.1016/j.jcrs.2009.06.045.

 111. Rumelt S, Kassif Y, Koropov M, et al. The spectrum 
of iatrogenic intraocular injuries caused by inadver-
tent cannula release during anterior segment surgery. 
Arch Ophthalmol. Published online 2007. https://
doi.org/10.1001/archopht.125.7.889.

 112. Saha N, Price NC. Iatrogenic retinal tear and vitreous 
haemorrhage with Rycroft cannula during phaco-
emulsification cataract surgery [9]. Eye. Published 
online 2003. https://doi.org/10.1038/sj.eye.6700284.

 113. Kahawita S, Cugati S, Casson R.  Cyclodialysis 
cleft with late hypotony maculopathy after inad-
vertent cannula detachment during cataract surgery. 
J Cataract Refract Surg. Published online 2015. 
https://doi.org/10.1016/j.jcrs.2015.04.002.

 114. Osher MS.  Emergency treatment of vitreous bulge 
and wound gaping Complicating cataract surgery. 
Am J Ophthalmol. Published online 1957. https://
doi.org/10.1016/0002- 9394(57)92778- 2.

 115. Ernest PH.  Explantation of foldable lenses  - intra-
ocular re-folding. Video J Cataract Refract Surg. 
1997;XII(4).

 116. Eguchi S. Quadrantotomy. Video J Cataract Refract 
Surg. 2000;Volume XVI(1). https://vjcrgs.com/
archive/2000.

 117. Batlan SJ, Dodick JM.  Explantation of a fold-
able silicone intraocular lens. Am J Ophthalmol. 
Published online 1996. https://doi.org/10.1016/
s0002- 9394(14)72024- 0.

 118. Batlan S, Doddick J.  Explantation of foldable 
lenses - partial lensectomy. Video J Cataract Refract 
Surg. 1997;XII(4).

 119. Narang P, Steinert R, Little B, Agarwal A. Intraocular 
lens scaffold to facilitate intraocular lens exchange. 
J Cataract Refract Surg. Published online 2014. 
https://doi.org/10.1016/j.jcrs.2014.07.015.

 120. IOL Explantation Set According to Snyder/
Osher. Geuder https://www.geuder.de/produkte/
instrumente/iol- explantation- nach- snyder- osher/.

 121. Basarir B, Kaya V, Altan C, Karakus S, Pinarci EY, 
Demirok A.  The use of a supplemental sulcus fix-

R. H. Osher et al.

This copy belongs to 'chen04'

456

 95. Marques DMV, Marques FF, Osher RH.  Subtle 
signs of zonular damage. J Cataract Refract Surg. 
Published online 2004. https://doi.org/10.1016/j.
jcrs.2003.09.071.

 96. Munshi V, Sampat V, Pagliarini S.  Zonular dialy-
sis and vitreous loss with a J-shaped hydrodissec-
tion cannula during phacoemulsification. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2004.06.043.

 97. Cionni RJ, Osher RH.  Management of profound 
zonular dialysis or weakness with a new endocap-
sular ring designed for scleral fixation. J Cataract 
Refract Surg. Published online 1998. https://doi.
org/10.1016/S0886- 3350(98)80218- 6.

 98. Weber CH, Cionni RJ.  All about capsular tension 
rings. Curr Opin Ophthalmol. Published online 2015. 
https://doi.org/10.1097/ICU.0000000000000118.

 99. Menapace R, Findl O, Georgopoulos M, Rainer G, 
Vass C, Schmetterer K.  The capsular tension ring: 
Designs, applications, and techniques. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00446- 6.

 100. Hasanee K, Butler M, Ahmed IIK. Capsular tension 
rings and related devices: current concepts. Curr 
Opin Ophthalmol. Published online 2006. https://
doi.org/10.1097/01.icu.0000193069.32369.e1.

 101. Osher RH.  Causes and management of intraopera-
tive shallowing of the anterior chamber. Am Intra- 
Ocular Implant Soc J. Published online 1984. https://
doi.org/10.1016/S0146- 2776(84)80025- 7.

 102. Khng C, Osher RH.  Surgical options in the face 
of positive pressure. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.06.011.

 103. Wu W, Dawson DG, Sugar A, et al. Cataract surgery 
in patients with nanophthalmos: Results and com-
plications. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.07.009.

 104. Bellucci R.  Vitreous hydration: often a hidden 
complication of cataract surgery. Cataract Refract 
Surg Today. Published 2006. http://crstoday.
com/wp- content/themes/crst/assets/downloads/
CRST0806_01.pdf.

 105. Speaker MG, Guerriero PN, Met JA, Coad CT, 
Berger A, Marmor M. A Case-control study of risk 
factors for intraoperative suprachoroidal expulseve 
hemorrhage. Ophthalmology. Published online 1991. 
https://doi.org/10.1016/S0161- 6420(91)32316- 9.

 106. Ling R, Cole M, James C, Kamalarajah S, Foot 
B, Shaw S.  Suprachoroidal haemorrhage compli-
cating cataract surgery in the UK: Epidemiology, 
clinical features, management, and outcomes. Br 
J Ophthalmol. Published online 2004. https://doi.
org/10.1136/bjo.2003.026138.

 107. Zauberman H.  Extreme deepening of the anterior 
chamber during phacoemulsification. Ophthalmic 

Surg. Published online 1992. https://doi.
org/10.3928/1542- 8877- 19920801- 12.

 108. Wilbrandt HR, Wilbrandt TH.  Pathogenesis and 
management of the lens-iris diaphragm retropulsion 
syndrome during phacoemulsification. J Cataract 
Refract Surg. Published online 1994. https://doi.
org/10.1016/S0886- 3350(13)80043- 0.

 109. Cionni RJ, Barros MG, Osher RH.  Management of 
lens-iris diaphragm retropulsion syndrome during 
phacoemulsification. J Cataract Refract Surg. Published 
online 2004. https://doi.org/10.1016/j.jcrs.2004.01.030.

 110. Osher RH, Osher JM, Cionni RJ.  Multifocal 
iris sphincter ruptures: New sign of the lens-iris 
diaphragm retropulsion syndrome. J Cataract 
Refract Surg. Published online 2010. https://doi.
org/10.1016/j.jcrs.2009.06.045.

 111. Rumelt S, Kassif Y, Koropov M, et al. The spectrum 
of iatrogenic intraocular injuries caused by inadver-
tent cannula release during anterior segment surgery. 
Arch Ophthalmol. Published online 2007. https://
doi.org/10.1001/archopht.125.7.889.

 112. Saha N, Price NC. Iatrogenic retinal tear and vitreous 
haemorrhage with Rycroft cannula during phaco-
emulsification cataract surgery [9]. Eye. Published 
online 2003. https://doi.org/10.1038/sj.eye.6700284.

 113. Kahawita S, Cugati S, Casson R.  Cyclodialysis 
cleft with late hypotony maculopathy after inad-
vertent cannula detachment during cataract surgery. 
J Cataract Refract Surg. Published online 2015. 
https://doi.org/10.1016/j.jcrs.2015.04.002.

 114. Osher MS.  Emergency treatment of vitreous bulge 
and wound gaping Complicating cataract surgery. 
Am J Ophthalmol. Published online 1957. https://
doi.org/10.1016/0002- 9394(57)92778- 2.

 115. Ernest PH.  Explantation of foldable lenses  - intra-
ocular re-folding. Video J Cataract Refract Surg. 
1997;XII(4).

 116. Eguchi S. Quadrantotomy. Video J Cataract Refract 
Surg. 2000;Volume XVI(1). https://vjcrgs.com/
archive/2000.

 117. Batlan SJ, Dodick JM.  Explantation of a fold-
able silicone intraocular lens. Am J Ophthalmol. 
Published online 1996. https://doi.org/10.1016/
s0002- 9394(14)72024- 0.

 118. Batlan S, Doddick J.  Explantation of foldable 
lenses - partial lensectomy. Video J Cataract Refract 
Surg. 1997;XII(4).

 119. Narang P, Steinert R, Little B, Agarwal A. Intraocular 
lens scaffold to facilitate intraocular lens exchange. 
J Cataract Refract Surg. Published online 2014. 
https://doi.org/10.1016/j.jcrs.2014.07.015.

 120. IOL Explantation Set According to Snyder/
Osher. Geuder https://www.geuder.de/produkte/
instrumente/iol- explantation- nach- snyder- osher/.

 121. Basarir B, Kaya V, Altan C, Karakus S, Pinarci EY, 
Demirok A.  The use of a supplemental sulcus fix-

R. H. Osher et al.

This copy belongs to 'chen04'

456

 95. Marques DMV, Marques FF, Osher RH.  Subtle 
signs of zonular damage. J Cataract Refract Surg. 
Published online 2004. https://doi.org/10.1016/j.
jcrs.2003.09.071.

 96. Munshi V, Sampat V, Pagliarini S.  Zonular dialy-
sis and vitreous loss with a J-shaped hydrodissec-
tion cannula during phacoemulsification. J Cataract 
Refract Surg. Published online 2005. https://doi.
org/10.1016/j.jcrs.2004.06.043.

 97. Cionni RJ, Osher RH.  Management of profound 
zonular dialysis or weakness with a new endocap-
sular ring designed for scleral fixation. J Cataract 
Refract Surg. Published online 1998. https://doi.
org/10.1016/S0886- 3350(98)80218- 6.

 98. Weber CH, Cionni RJ.  All about capsular tension 
rings. Curr Opin Ophthalmol. Published online 2015. 
https://doi.org/10.1097/ICU.0000000000000118.

 99. Menapace R, Findl O, Georgopoulos M, Rainer G, 
Vass C, Schmetterer K.  The capsular tension ring: 
Designs, applications, and techniques. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00446- 6.

 100. Hasanee K, Butler M, Ahmed IIK. Capsular tension 
rings and related devices: current concepts. Curr 
Opin Ophthalmol. Published online 2006. https://
doi.org/10.1097/01.icu.0000193069.32369.e1.

 101. Osher RH.  Causes and management of intraopera-
tive shallowing of the anterior chamber. Am Intra- 
Ocular Implant Soc J. Published online 1984. https://
doi.org/10.1016/S0146- 2776(84)80025- 7.

 102. Khng C, Osher RH.  Surgical options in the face 
of positive pressure. J Cataract Refract Surg. 
Published online 2006. https://doi.org/10.1016/j.
jcrs.2006.06.011.

 103. Wu W, Dawson DG, Sugar A, et al. Cataract surgery 
in patients with nanophthalmos: Results and com-
plications. J Cataract Refract Surg. Published online 
2004. https://doi.org/10.1016/j.jcrs.2003.07.009.

 104. Bellucci R.  Vitreous hydration: often a hidden 
complication of cataract surgery. Cataract Refract 
Surg Today. Published 2006. http://crstoday.
com/wp- content/themes/crst/assets/downloads/
CRST0806_01.pdf.

 105. Speaker MG, Guerriero PN, Met JA, Coad CT, 
Berger A, Marmor M. A Case-control study of risk 
factors for intraoperative suprachoroidal expulseve 
hemorrhage. Ophthalmology. Published online 1991. 
https://doi.org/10.1016/S0161- 6420(91)32316- 9.

 106. Ling R, Cole M, James C, Kamalarajah S, Foot 
B, Shaw S.  Suprachoroidal haemorrhage compli-
cating cataract surgery in the UK: Epidemiology, 
clinical features, management, and outcomes. Br 
J Ophthalmol. Published online 2004. https://doi.
org/10.1136/bjo.2003.026138.

 107. Zauberman H.  Extreme deepening of the anterior 
chamber during phacoemulsification. Ophthalmic 

Surg. Published online 1992. https://doi.
org/10.3928/1542- 8877- 19920801- 12.

 108. Wilbrandt HR, Wilbrandt TH.  Pathogenesis and 
management of the lens-iris diaphragm retropulsion 
syndrome during phacoemulsification. J Cataract 
Refract Surg. Published online 1994. https://doi.
org/10.1016/S0886- 3350(13)80043- 0.

 109. Cionni RJ, Barros MG, Osher RH.  Management of 
lens-iris diaphragm retropulsion syndrome during 
phacoemulsification. J Cataract Refract Surg. Published 
online 2004. https://doi.org/10.1016/j.jcrs.2004.01.030.

 110. Osher RH, Osher JM, Cionni RJ.  Multifocal 
iris sphincter ruptures: New sign of the lens-iris 
diaphragm retropulsion syndrome. J Cataract 
Refract Surg. Published online 2010. https://doi.
org/10.1016/j.jcrs.2009.06.045.

 111. Rumelt S, Kassif Y, Koropov M, et al. The spectrum 
of iatrogenic intraocular injuries caused by inadver-
tent cannula release during anterior segment surgery. 
Arch Ophthalmol. Published online 2007. https://
doi.org/10.1001/archopht.125.7.889.

 112. Saha N, Price NC. Iatrogenic retinal tear and vitreous 
haemorrhage with Rycroft cannula during phaco-
emulsification cataract surgery [9]. Eye. Published 
online 2003. https://doi.org/10.1038/sj.eye.6700284.

 113. Kahawita S, Cugati S, Casson R.  Cyclodialysis 
cleft with late hypotony maculopathy after inad-
vertent cannula detachment during cataract surgery. 
J Cataract Refract Surg. Published online 2015. 
https://doi.org/10.1016/j.jcrs.2015.04.002.

 114. Osher MS.  Emergency treatment of vitreous bulge 
and wound gaping Complicating cataract surgery. 
Am J Ophthalmol. Published online 1957. https://
doi.org/10.1016/0002- 9394(57)92778- 2.

 115. Ernest PH.  Explantation of foldable lenses  - intra-
ocular re-folding. Video J Cataract Refract Surg. 
1997;XII(4).

 116. Eguchi S. Quadrantotomy. Video J Cataract Refract 
Surg. 2000;Volume XVI(1). https://vjcrgs.com/
archive/2000.

 117. Batlan SJ, Dodick JM.  Explantation of a fold-
able silicone intraocular lens. Am J Ophthalmol. 
Published online 1996. https://doi.org/10.1016/
s0002- 9394(14)72024- 0.

 118. Batlan S, Doddick J.  Explantation of foldable 
lenses - partial lensectomy. Video J Cataract Refract 
Surg. 1997;XII(4).

 119. Narang P, Steinert R, Little B, Agarwal A. Intraocular 
lens scaffold to facilitate intraocular lens exchange. 
J Cataract Refract Surg. Published online 2014. 
https://doi.org/10.1016/j.jcrs.2014.07.015.

 120. IOL Explantation Set According to Snyder/
Osher. Geuder https://www.geuder.de/produkte/
instrumente/iol- explantation- nach- snyder- osher/.

 121. Basarir B, Kaya V, Altan C, Karakus S, Pinarci EY, 
Demirok A.  The use of a supplemental sulcus fix-

R. H. Osher et al.

This copy belongs to 'chen04'

457

ated IOL (HumanOptics Add-On IOL) to correct 
pseudophakic refractive errors. Eur J Ophthalmol. 
Published online 2012. https://doi.org/10.5301/
ejo.5000156.

 122. Davison JA.  Positive and negative dysphotopsia in 
patients with acrylic intraocular lenses. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00611- 8.

 123. Smith SG, Holladay J, Knoll R.  YAG laser injury 
of intraocular lenses. Eur J Implant Refract Surg. 
Published online 1992. https://doi.org/10.1016/
S0955- 3681(14)80009- 9.

 124. Bath PE, Hoffer KJ, Aron-Rosa D, Dang Y. Glare dis-
ability secondary to YAG laser intraocular lens dam-
age. J Cataract Refract Surg. Published online 1987. 
https://doi.org/10.1016/S0886- 3350(87)80076- 7.

 125. Mamalis N, Craig MT, Price FW.  Spectrum of 
Nd:YAG laser-induced intraocular lens dam-
age in explanted lenses. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80806- 1.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

457

ated IOL (HumanOptics Add-On IOL) to correct 
pseudophakic refractive errors. Eur J Ophthalmol. 
Published online 2012. https://doi.org/10.5301/
ejo.5000156.

 122. Davison JA.  Positive and negative dysphotopsia in 
patients with acrylic intraocular lenses. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00611- 8.

 123. Smith SG, Holladay J, Knoll R.  YAG laser injury 
of intraocular lenses. Eur J Implant Refract Surg. 
Published online 1992. https://doi.org/10.1016/
S0955- 3681(14)80009- 9.

 124. Bath PE, Hoffer KJ, Aron-Rosa D, Dang Y. Glare dis-
ability secondary to YAG laser intraocular lens dam-
age. J Cataract Refract Surg. Published online 1987. 
https://doi.org/10.1016/S0886- 3350(87)80076- 7.

 125. Mamalis N, Craig MT, Price FW.  Spectrum of 
Nd:YAG laser-induced intraocular lens dam-
age in explanted lenses. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80806- 1.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'



59

457

ated IOL (HumanOptics Add-On IOL) to correct 
pseudophakic refractive errors. Eur J Ophthalmol. 
Published online 2012. https://doi.org/10.5301/
ejo.5000156.

 122. Davison JA.  Positive and negative dysphotopsia in 
patients with acrylic intraocular lenses. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00611- 8.

 123. Smith SG, Holladay J, Knoll R.  YAG laser injury 
of intraocular lenses. Eur J Implant Refract Surg. 
Published online 1992. https://doi.org/10.1016/
S0955- 3681(14)80009- 9.

 124. Bath PE, Hoffer KJ, Aron-Rosa D, Dang Y. Glare dis-
ability secondary to YAG laser intraocular lens dam-
age. J Cataract Refract Surg. Published online 1987. 
https://doi.org/10.1016/S0886- 3350(87)80076- 7.

 125. Mamalis N, Craig MT, Price FW.  Spectrum of 
Nd:YAG laser-induced intraocular lens dam-
age in explanted lenses. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80806- 1.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

457

ated IOL (HumanOptics Add-On IOL) to correct 
pseudophakic refractive errors. Eur J Ophthalmol. 
Published online 2012. https://doi.org/10.5301/
ejo.5000156.

 122. Davison JA.  Positive and negative dysphotopsia in 
patients with acrylic intraocular lenses. J Cataract 
Refract Surg. Published online 2000. https://doi.
org/10.1016/S0886- 3350(00)00611- 8.

 123. Smith SG, Holladay J, Knoll R.  YAG laser injury 
of intraocular lenses. Eur J Implant Refract Surg. 
Published online 1992. https://doi.org/10.1016/
S0955- 3681(14)80009- 9.

 124. Bath PE, Hoffer KJ, Aron-Rosa D, Dang Y. Glare dis-
ability secondary to YAG laser intraocular lens dam-
age. J Cataract Refract Surg. Published online 1987. 
https://doi.org/10.1016/S0886- 3350(87)80076- 7.

 125. Mamalis N, Craig MT, Price FW.  Spectrum of 
Nd:YAG laser-induced intraocular lens dam-
age in explanted lenses. J Cataract Refract Surg. 
Published online 1990. https://doi.org/10.1016/
S0886- 3350(13)80806- 1.

37 Managing Complications During Cataract Surgery

This copy belongs to 'chen04'

第 38章

参考文献

469

in the sclera, and then one arm of the suture is cut 
and tied to the other arm of the suture; this is 
done on both sides. After instilling a miotic agent, 
the vitreous that has prolapsed into the anterior 
chamber is removed using a 23 or 25 G vitreous 
cutter and the vitreous strand is swept using a 
hook until the pupil becomes round. Both loops 
of the 3-piece hydrophobic acrylic IOL are exter-
nalized from the sclerotomy sites using fine for-
ceps or 24-gauge needles. The ends of the loops 
are buried in the half-thickness sclerotomy sites. 
We also perform intrascleral fixation of the IOL 
without sutures. The IOL used for intrascleral 
fixation is a 7.0-mm hydrophobic acrylic IOL 
with polyvinylidene difluoride loops (X-70 and 
NX-70; Santen, Osaka, Japan). It is also possible 
to perform iris suturing of the anterior chamber 
lens by surgeon’s preference.
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standalone and − 5.9 +/− 4.6 mmHg in combined 
eyes, with no statistically significant differences 
between the two groups. Additionally, Fea et al. 
compared 298 standalone eyes to 56 combined 
eyes at 1 year in a prospective, multicenter study 
[78]. The mean IOP at 1 year was 15.8 mmHg in 
the combined group and was 15.4 mmHg in the 
standalone group. There was a significantly lower 
IOP in the standalone group at the postoperative 
week 1 visit (p = 0.04), but no statistically signifi-
cant differences at the subsequent follow-up vis-
its. In terms of qualified and complete success, 
there were no significant differences between the 
two groups with IOP thresholds of ≤18 and 
16  mmHg. However, with an IOP threshold of 
≤14 mmHg, the standalone group achieved a sig-
nificantly higher success rate (41.6% vs. 22.9%, 
p = 0.03).

The only study to find a significant difference 
between XEN standalone and phaco-XEN was 
by Mansouri et al. in a prospective, interventional 
case series that compared the safety and efficacy 
of XEN standalone (n  =  40) and combined 
(n = 109) at 1 year [79]. The median percentage 
IOP reduction was 40% in the XEN standalone 
group and 22.9% in the phaco-XEN group. Their 
primary endpoint, a 20% or more decrease from 
baseline IOP, was achieved in 81.0% of stand-
alone eyes and in 56.1% of combined eyes 
(p = 0.04). However, it is important to note that 
the XEN standalone group had a higher median 
preoperative IOP (20 vs. 18  mmHg) and more 
advanced glaucoma than the XEN combined 
group. Additionally, more needling procedures 
were performed in XEN standalone eyes (45% 
vs. 34%), possibly contributing to a more pro-
nounced IOP reduction.

In a review of previously published studies 
comparing XEN as a standalone procedure to 
combined with phacoemulsification, the authors 
acknowledged the heterogeneity of study design, 
inclusion and exclusion criteria, and statistical 
analysis for studies included in their review [74]. 
The authors themselves also disagree on whether 
XEN demonstrates better efficacy as a standalone 
or combined procedure, illustrating the clinical 
nuance of this question.
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Take-Home Messages
• With a global population that is rapidly 

aging, ophthalmologists are likely going 
to face an impending burden of coinci-
dent age-related cataract and glaucoma 
patients in their practice.

• The iStent, Hydrus Microstent, and 
Kahook Dual Blade are some examples 
of microinvasive glaucoma surgery 
(MIGS) devices that can be combined 
with cataract surgery and can lower 
intraocular pressure (IOP) with minimal 
trauma to the eye.

• Cataract surgery alone can lower IOP 
and can be used as a treatment to lower 
IOP in certain cases; however, the extent 
to which it is lowered depends on spe-
cific patient factors and the type of pre- 
existing glaucomatous disease.

• MIGS devices are expected to have a 
very high safety profile; as a result, there 
is ongoing research into how MIGS 
devices affect endothelial cell density.

• There is evidence that standalone filter-
ing surgeries demonstrate better IOP 
control than filtering surgeries com-
bined with cataract extraction; however, 
the extent of this difference and the 
exact type of filtering surgeries where 
this is observed may require further 
investigation.
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