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Outcome of Pars Plana Vitrectomy for Dropped Nucleus After 

Cataract Surgery at Cicendo National Eye Hospital: Case Series 

Abstract 
Introduction: Dropped nucleus into the vitreous are uncommon, but potentially sight threatening 

complications of cataract surgery. The recommend approach for removal of dropped nucleus is 

pars plana vitrectomy (PPV). 

Purpose: to show variable outcome of PPV for the treatment of dropped nucleus after cataract 

surgery at Cicendo National Eye Hospital. 

Case report:Five patient with history of dropped nucleus after cataract surgery referred to 

Cicendo National Eye Hospital. The age of all patient were in range 66-82 years old. There were 

loss of vision and from ophthalmological examination revealed anterior chamber inflammation, 

variable increased intraocular pressure and dropped nucleus in posterior segment with variable 

sizes. Four patient underwent PPV in more than 1 week after cataract surgery and 1 patient in 

less than 1 week. There were improvement in visual acuity in 3 patient after PPV. In 1 patient,  

there was no difference in visual acuity pre and post PPV because AMD as pre-existing ocular 

pathology. Vitreous hemorrhage, persistent corneal edema and retinal detachment occured as 

complication after PPV in 1 patient with hypertension and diabetes mellitus.   

Conclusion: The proper management guideline for retained lens fragments after 

phacoemulsification depends on the size of the dislocated matter, the access to vitreoretinal 

expertise and presence of complications directly related to the retained fragments. Modest 

improvement in visual acuity can be achieved after dropped nucleus complicating cataract 

surgery by pars plana vitrectomy. Retinal detachment is an important complication that is likely 

to occur in patients undergoing PPV after cataract surgery. 

Keyword:cataract surgery, dropped nucleus, pars plana vitrectomy 

 

I. Introduction 

      Posterior dislocation of lens fragments into the vitreous is a relatively uncommon, 

occurs in 0.2–1.5% of cases during phacoemulsification surgery, but it is potentially sight 

threatening. Retained lens nucleus or fragments in the vitreous may cause severe 

intraocular inflammation leading to secondary glaucoma, corneal edema, vitreous 

hemorrhage, retinal detachment (RD) and cystoids macular edema (CME), resulting in a 

decrease in visual acuity. Small cortical matter in the posterior segment may sometimes 

be managed conservatively without the need for surgical intervention. Larger pieces (>2 

mm in diameter) almost always require surgical removal.1-5  

      The recommended approach for removal of posterior dislocated lens matter includes 

pars plana vitrectomy (PPV). Optimal vitrectomy timing is unknown, and the effect of 
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timing on outcomes is controversial. Some favor early vitrectomy within a week or two 

of, or even the same day as, cataract surgery. Others prefer to wait and see, performing 

PPV only when clinically indicated, for example, if the patient had increased intraocular 

pressure (IOP) unresponsive to medication and/or a severe inflammatory response.1-5 

      Most eyes with retained lens fragments generally do well after vitrectomy, with the 

majority recovering with good vision. Lambrou and Stewart reported excellent visual 

acuity outcomes in seven of eight eyes that underwent vitrectomy for retained lens 

material after cataract surgery. Kim et al also documented final visual acuities of 20/40 

or better in 68% of eyes in their study of 62 patients.1-5  

      These case series aimed to show variable outcome of PPV for the treatment of 

dropped nucleus after cataract surgery at Cicendo National Eye Hospital, Bandung, 

Indonesia. 

 

II. Case Report 

CASE 1 

      A 76 years old female patient came to Vitreoretina department at Cicendo Eye 

Hospital on 14 August 2017 with chief complaints blurry vision in her left eye after 

cataract surgery (phacoemulsification) 1 weeks before at local hospital. She denied any 

systemic disease or previous vitrectomy surgery. Ophthalmological examination revealed 

visual acuity of the rigth eye (VOD) was 3/60 and the left eye (VOS) was 3/60 and cum 

correction S +10,0 = 0,1. The intraocular pressure (IOP) on the right eye was 11 and on 

the left eye was 7. There was immature senile cataract on her right eye. On her left eye, 

there were anterior chamber reaction flare/cell +2/+2, aphakic, and dropped lens nucleus 

(figure 2.1). The patient was given levofloxacin ed 6 x 1 gtt OS and prednisolone acetate  

ed 6 x 1 gtt OS. Patient underwent pars plana vitrectomy to remove dropped nucleus and 

scleral-fixated intraocular lens (IOL) implantation on 26 September 2017. One weeks 

post operative evaluation revealed VOS 2/60, corneal edema and scleral-fixated IOL was 

in proper position. 
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                     Figure 2.1. Lens nucleus in the posterior segment in patient case I 

CASE 2 

      A 66 years old male patient came to Vitreoretina department at Cicendo Eye Hospital 

on 28 December 2017, referred from local hospital with dropped nucleus intraoperatively 

(phacoemulficiation cataract surgery in his right eye) 3 hours before. He denied any 

systemic disease or previous vitrectomy surgery. Ophthalmological examination revealed 

VOD was closed face counting finger (CFFC) and VOS was 1,0. The IOP on the right 

eye was 39 and on the left eye was 11. On his right eye, there were corneal edema, anterior 

chamber inflammation flare/cell +3/+3, and retained lens material in posterior chamber. 

Ultrasonography examination showed dropped nucleus in vitreous and choroidal 

detachment (figure 2.2). The patient was given levofloxacin ed 6 x 1 gtt OD and 

prednisolone acetate  ed 6 x 1 gtt OD, antiglaucoma agents. Intraocular pressure 

preoperatively was 10 OD and 11 OS. Patient underwent pars plana vitrectomy to remove 

dropped nucleus and ACIOL implantation on 28 February 2018.  One-month post 

operative evaluation revealed VOD 0,08, VOS 1,0; IOP OD 14, OS 15 without any 

antiglaucoma agents; clear cornea, ACIOL was in good position, posterior segment 

within normal limit. 

 

CASE 3 

      A-82- years-old male patient came to Vitreoretina department at Cicendo Eye 

Hospital on 24 January 2018 with chief complaints blurry vision in his left eye after 

cataract surgery (phacoemulsification) 2 weeks before at local hospital. He denied any 
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systemic disease. Ophthalmological examination revealed VOD was 2/60 and VOS was 

1/300. The intraocular pressure (IOP) on the right eye was 8 and on the left eye was 7. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. USG examination: lens material in the posterior segment and choroidal 

detachment. 

 

On her left eye, there were corneal edema, anterior chamber inflammation flare/cell 

difficult to examined, aphakic, and dropped lens nucleus (figure 2.3 A). The patient was 

given levofloxacin ed 6 x 1 gtt OS and prednisolone acetate  ed 6 x 1 gtt OS. Patient 

underwent pars plana vitrectomy to remove dropped nucleus and ACIOL implantation on 

30 January 2018. Intraoperative examination revealed fibrosis subretina caused by age-

related macular degeneration (figure 2.3 B). One-month post operative evaluation 

revealed VOD 2/60,VOS 1/300, clear cornea and AC IOL was in proper position. 
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          Figure 2.3. A. Lens nucleus in the posterior segment in patient case III                     

                             B. Fibrosis subretina (AMD AREDS IV) 
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CASE 4 

       A 70 years old female patient came to Vitreoretina department at Cicendo Eye 

Hospital on 8 February 2018 with chief complaints blurry vision in her left eye after 

cataract surgery (phacoemulsification) 1 day before at local hospital. She had 

hypertension and diabetes mellitus. Ophthalmological examination revealed VOD was 

0,125 ph 0,2 and VOS was CFFC. The IOP on the right eye was 14 and on the left eye 

was 50. There was immature senile cataracton her right eye. On her left eye, there were 

anterior chamber reaction flare/cell +3/+3, prolaps vitreous in anterior chamber, aphakic, 

and dropped lens nucleus in vitreous (figure 2.4). The patient was given levofloxacin ed 

6 x 1 gtt OS, prednisolone acetate  ed 6 x 1 gtt OS and antiglaucoma drugs. Corneal 

endothelial cell count on the right eye was 2795,3/mm2, hexagonality 55% and on the left 

eye was 2816/mm2, hexagonality 52%. Her blood sugar pre-operative was 172, HbA1C 

8,4. Patient underwent pars plana vitrectomy to remove dropped nucleus and anterior 

chamber intraocular lens (ACIOL) implantation on 9 February 2018.  

 

 

 

 

 

 

 

                   

              Figure 2.4. Lens nucleus in the posterior segment in patient case II 

        One day post operative evaluation revealed VOS 1/300,low IOP and hyphema. One 

week post-operative, there were full hyphema and from USG OS revealed vitreous 

hemorrhage (figure 2.5). The patient was treated conservatively with bed-rest head-up 

300. The patient came 3 weeks later, VOS 1/300, no more hyphema, ACIOL touch cornea 

endothel. Ultrasonography examination revealed retinal detachment (figure 2.6 A).  
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Figure 2.5. One-weeks post-operative: vitreous hemorrhage with   inflammation in 

the posterior segment 

 

        The patient underwent ACIOL explantation + pars plana vitrectomy + endodrainage 

+ endolaser with silicione oil 5500 tamponade. Cornea endothelial cell count shows 

2960,8/mm2 hexagonality 40% on the rigth eye and 1823,7/mm2, 28% on the left eye. 

Three months post-operative follow up revealed VOS light perception, persistent corneal 

edema (figure 2.6 B), and from USG examination shows attached retina with silicone oil- 

filled eye.  
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Figure 2.6. A. Three-weeks post-operative: retinal detachment. 

                    B. persistent corneal edema after 3 months post-operative examination 

 

CASE 5 

      A 68 years old male patient came to Vitreoretina department at Cicendo Eye Hospital 

on 2 April 2018 with chief complaints blurry vision in his right eye after cataract surgery 

(phacoemulsification) 2 weeks before at local hospital. He had hypertension. 

Ophthalmological examination revealed VOD was light perception and VOS was 0,32 ph 
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0,63. The intraocular pressure (IOP) on the right eye was 52 and on the left eye was 17. 

On his right eye, there were corneal edema, anterior chamber inflammation flare/cell 

+3/+3, and retained lens material in posterior chamber obscured visual axis. 

Ultrasonography examination showed lens nucleus in vitreous (figure 2.7). The patient 

was given levofloxacin ed 6 x 1 gtt OD and prednisolone acetate  ed 6 x 1 gtt OD, 

antiglaucoma agents. Intraocular pressure preoperatively was 18 OD and 16 OS. Patient 

underwent pars plana vitrectomy to remove dropped nucleus and posterior chamber IOL 

(PCIOL) implantation on 5 June 2018. One-month post operative evaluation revealed 

VOD 0,2 ph 0,63, VOS 0,2 ph 0,5; IOP OD 14, OS 15 without any antiglaucoma agents; 

clear cornea, PCIOL was in good position, posterior segment within normal limit.  

 

 

 

 

 

 

 

     Figure 2.7. USG examination: lens material (red circle) in the posterior segment  

 

III. Discussion 

     Posterior dislocation of lens fragment is a serious complication of cataract surgery 

particularly after phacoemulsification by inexperienced surgeons. Most of the lens 

dislocation occurred during phacoemulsification cataract surgery compared to manual 

SICS. The incidence of dropped nucleus has steadily increased with the increasing use of 

phacoemulsification for cataract surgery. Phacoemulsification is still evolving compared 

to manual SICS. With many surgeons still mastering the learning curve and getting 

familiar with the various PHACO machines available, this will contribute to the higher 

incidence of dropped nucleus at surgery. In this case series, all patient underwent 

phacoemulsification cataract surgery. We cannot evaluate the level of experience of the 
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surgeons because all the patient were referred from other hospital. But, we must keep in 

mind, there are other several factor that can contribute to dislocation of lens fragments 

during cataract surgery. All the patient had advanced age and maybe had hard nucleus 

that can increased the risk of dropped nucleus.1,7,8 

  

Table 2.1 Clinical Features of patients 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

CFFC =  closed face counting finger, LP = light perception, IOP = intraocular pressure, IOL = intraocular 

lens, AMD = age-related macular degeneration 

 

       Retained nuclear material in the vitreous cavity can lead to severe complications like 

severe inflammation, increased intraocular pressure, cystoid macular edema and retinal 

detachment.  When posterior displacement of the lens occurs during cataract surgery, the 

residual lens material is removed followed by anterior vitrectomy to remove vitreous 

from the anterior chamber and surgical incision site. Some other surgeons insistence to 

remove dropped nucleus in vitreous cavity from the anterior segment may result in 

vitreous traction, retinal tear, hemorrhages and retinal detachment. Secondary glaucoma 

is the most common complication described of retained lens fragments. Reported rates of 

permanent glaucoma range from 0% to 40.9% after vitrectomy retained lens fragments 
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with a weighted average of 7.8%.  Patient 1,4 and 5 have increased IOP at presentation, 

but respond well on antiglaucoma agents and had well controlled IOP pre and post 

operatively, even without antiglaucoma agents post operatively. All the patients did not 

show other complication at presentation.1-6       

      Placing an IOL at the time of the cataract surgery reduces vitreoretina surgery time, 

and the vitreoretina (VR) surgeon can concentrate only on the posterior segment surgery. 

The eye may be left aphakic when the dislocated lens fragment is large to facilitate 

removal via the anterior segment. The patient is then referred to the vitreoretinal VR 

surgeons for the removal of the dropped lens nucleus from the vitreous. All patient in 

these cases were left aphakic because the dislocated lens fragment was large and 

implantation of secondary IOL was done at the same time with PPV. Three patient 

implanted with ACIOL, 1 patient with scleral-fixated IOL and 1 patient with PCIOL. 

There are limited number of clinical trials comparing ACIOL with scleral-fixated IOL, 

but the results show no significant superiority of one design over other, and therefore the 

choice of lens and method of fixation is still open to personal preference, availability and 

the individual surgeon’s skill set.5-8 

      Some researchers have suggested that cases with dislocation of small nucleus 

fragments, good intraocular pressure control and mild intraocular inflammation should 

be treated with medical therapy with topical and/or oral steroid therapy and antiglaucoma 

medications. Other authors claim that all the dislocated nucleus fragments, either small 

or large, must be removed by surgical intervention, as even small nucleus fragments can 

trigger severe complications like phacogenic uveitis, glaucoma, corneal edema or retinal 

detachment. All patients underwent surgical intervention to remove the dropped nucleus 

because the nucleus fragments were large and we agreed that those condition potentially 

lead to more serious complication.1,3,5 

      Although PPV is an accepted technique for the removal of retained lens fragments, 

the optimal timing of intervention remains controversial. The timing after cataract surgery 

depends on the amount of retained lens material, course of the eye, and availability of 

vitreoretinal surgeon. According to several studies, patients undergoing PPV to manage 
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retained lens fragments experienced a higher incidence of long-term complications (e.g., 

corneal edema, uveitis, glaucoma and retinal detachment) when the performance of this 

procedure was delayed. In contrast,  some studies suggested that delaying vitrectomy for 

2 or more weeks can facilitate the eventual procedure by allowing for softening of nuclear 

material, posterior vitreous detachment, and better control of intraocular inflammation 

and pressure. The other studies found that the timing of PPV in management of patients 

with posteriorly dislocated lens fragments after cataract surgery did not have an effect on 

the final visual outcome and the rate of complications.9-12 

       Four patient underwent PPV more than 1 week (delayed intervention), except 1 

patient that undewent PPV within 3 days after cataract surgery (early intervention). The 

option of early intervention may not always be available as not all eye centers in our 

country has a vitreoretinal surgeon. So, they need more time to reach our hospital. Besides 

that, in most instances, following a complicated and prolonged cataract surgery, patients 

usually have increased IOP (patient 2,3,and 5), edematous cornea, marked inflammation 

and poor visualization of the fundus. In such cases, it would be safer to delay vitrectomy 

to allow medical therapy to control inflammation and IOP that may clear the cornea, 

allowing better visualization and safer vitrectomy.  

        The literature reported good outcomes in most patients following PPV with removal 

of the retained lens fragments. Kim et al documented final visual acuities of 20/40 or 

better in 68.0% of eyes in their study of 62 patients. Borne et al reported achieving final 

visual acuities of 20/40 or better in 68.0% of eyes, and visual acuity of 20/400 or better 

in 85.0% of eyes after vitrectomy. Blodi et al reported that 41.0% and 63.0% of their 

patients achieved visual acuity of 20/60 and 20/200 or better after vitrectomy.1,13,14 

      In this study, patient 2 and 5 did not have complication after PPV and have visual 

acuity ≥ 20/200. Patient 1 had visual acuity worse than 20/200 because we just evaluate 

her visual acuity at 1 week post PPV, in that case, there was corneal edema that did not 

resolved yet. Visual acuity in patient 3 did not have the difference pre and post PPV 

because there was pre-existing AMD.  
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        Patient 4 had the worst outcome of all. In this patient, there were some complication 

that occured because of improper implantation of ACIOL and systemic disease the patient 

had. The patient had hypertension and diabetes mellitus. Diabetes mellitus patient had 

lower cornea endothelial count, moreover, improper implantation of ACIOL and more 

than 1 times surgery in this patient may be contribute to persistent corneal edema. 

Uncontrolled hypertension and diabetes mellitus also can contribute to increasing 

incidence of vitreous hemorrhage intraoperatively. Retinal detachment also developed 

post-operatively in this patient. It has previously been recognized that complications such 

as posterior capsule tear and anterior vitrectomy during cataract surgery predispose to 

earlier development of RD. One additional study 29 of pseudophakic RDs demonstrated 

a mean time to RD after vitrectomy for retained lens fragments as 3.8 months as compared 

with 15 months for patients without retained lens fragments who subsequently detached. 

Studies have shown an increased risk of RD in eyes with dislocated intra-vitreal lens that 

had PPV for retrieval of lens nucleus. The rate of RD following vitrectomy is as high as 

17.0%  thus complete vitrectomy is essential before attempting to retrieve the nucleus 

from the vitreous in order to prevent engaging the vitreous gel during intraocular 

manipulations. Although only this patient that underwent PPV less than 1 week, those 

complications make the final visual outcome the worst of all patients.1,12,15,16 

        

IV. Conclusion  

       The proper management guideline for retained lens fragments after 

phacoemulsification depends on the size of the dislocated matter, the access to 

vitreoretinal expertise and presence of complications directly related to the retained 

fragments. Larger fragments, however, can induce sightthreatening inflammation, 

glaucoma, retinal breaks, and detachment.  Modest improvement in visual acuity can be 

achieved after dropped nucleus complicating cataract surgery by pars plana vitrectomy 

and removal of dislocated lens fragment. RD is an important complication that is likely 

to occur in patients undergoing PPV after cataract surgery and if it occured it can cause a 

poor prognosis of visual outcome. 
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