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Posterior dislocation or subluxation of a lens frag-
ment or an intraocular lens is a well-known com-

plication following trauma and cataract extraction

surgery. Retained lens materials in the vitreous cavi-
ty can lead to poor visual acuity and related inflam-
mation, corneal edema, and glaucoma. Pars plana
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Background: The aim of this study is to determine the relationship between the cause of
lens dislocation and visual outcomes with complications in patients undergo-
ing trans pars plana vitrectomy (TPPV) and trans pars plana lensectomy
(TPPL) for lens dislocation.

Methods: This retrospective study was carried out from July 1995 through November
2003. After excluding patients with previous retinal detachment or combing
lens dislocation and post-TPPV/TPPL follow-up intervals of less than 6
months, 36 eyes from 36 patients who had undergone vitrectomy and lensec-
tomy for lens subluxation or dislocation due to trauma or intraocular surgery
were examined. Their presenting features and complications were recorded.
The relationship between the cause of lens dislocation and visual outcome
with complications was tested using Fisher's exact test.

Results: The cause of lens dislocation included blunt and penetrating eye trauma, and
intraocular surgery. Final best-corrected visual acuity was 20/40 or better in
45% of eyes in the traumatic arm and in 31% of eyes in the iatrogenic arm.
Visual acuity improved after TPPV/TPPL in 90% of the eyes in the traumat-
ic arm and in 81% of the eyes in the iatrogenic arm. Of all of the eyes, 39%
had significant complications affecting postoperative visual outcomes,
including retinal detachment, cystoid macular edema, vitreous hemorrhage
and glaucoma.

Conclusions: There were no significant differences in visual outcomes and complications
between the traumatic and iatrogenic arms of the study. Therefore, the cause
of lens dislocation was not a predictor of visual outcomes. Nonetheless, pos-
terior segment complications including retinal detachment and glaucoma
were major causes of poor postoperative visual outcomes.
(Chang Gung Med J 2004;27:429-35)

Key words: lens dislocation, trans pars plana vitrectomy, trans pars plana lensectomy, retinal
detachment.



Chang Gung Med J Vol. 27 No. 6
June 2004

Hsiu-Mei Huang, et al
Visual results after TPPV and TPPL

430

vitrectomy and lensectomy are frequently necessary
to remove the dislocated lens materials. Generally,
the visual prognosis for patients undergoing vitrecto-
my for a retained lens fragment is good.(1)

Nonetheless, the leading causes of poor visual out-
come include retinal detachment, cystoid macular
edema, and corneal edema.(1-13) The aim of this study
was to determine the relationship between the causes
of lens dislocation and visual outcomes with compli-
cations among patients undergoing trans pars plana
vitrectomy (TPPV) and trans pars plana lensectomy
(TPPL) for lens dislocation. Furthermore, we evalu-
ated the differences in prognosis between the differ-
ent causes of lens dislocation.

METHODS

This study was a retrospective, comparative,
interventional, and consecutive case series. The med-
ical records of all patients who underwent
TPPV/TPPL for lens dislocation or subluxation after
intraocular surgery and trauma at Kaohsiung Chang
Gung Memorial Hospital Eye Institute between July
1, 1995 and November 30, 2003 were reviewed.
Patients with previous retinal detachment, lens dislo-
cation/subluxation and retinal detachment, and those
with less than 6 months post-TPPV/TPPL follow-up
were excluded. 

The preoperative data were obtained from each
patient's records including, age, sex, type of injury,
duration of interval from injury to presentation, best-
corrected visual acuity (BCVA), and evidence of
posterior segment trauma. Postoperative data includ-
ed duration of a follow-up interval, BCVA, posterior
segment abnormalities, and any subsequent postoper-
ative procedures. Statistical analysis was performed
using Fisher's exact to compare the different causes
of lens dislocation/subluxation with postoperative
visual outcomes.

RESULTS

The study included 36 eyes of 36 patients, with
a mean patient age of 56 years (range, 19-79 years).
There were 30 men and 6 women (Table 1). The
causes of lens dislocation/subluxation included trau-
ma in 20 patients, and intraocular surgery in 16
patients. The mean follow-up interval after
TPPV/TPPL was 19 months (range, 6-67 months).

The median time from lens dislocation to
TPPV/TPPL was 8.5 days (range, 1-1825 days). The
pre-TPPV/ TPPL best-corrected visual acuity was
20/200 or better in 10% (2 patients) of eyes in the
trauma group, and in 18.75% (3 patients) of eyes in
the iatrogenic group. 

Fig. 2 Visual acuity improved after TPPV/TPPL in 90% of
eyes (18 patients) in the trauma group (20 patients) and 81%
(13 patients) in the iatrogenic group (16 patients). There were
no associations between postoperative BCVA improvement
( p = 0.269) and the causes of lens dislocation.

Fig. 1 After TPPV/TPPL for lens dislocation, 14 patients
(39%) had best-corrected visual acuity of 20/40 or better,
along with 9 patients (45%) in the trauma group (20 patients),
and 5 patients (31%) in the iatrogenic group (16 patients).
There were no associations between final BCVA of 20/40 or
better ( p = 0.164) and the causes of lens dislocation.
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At final follow-up, a total of 14 patients (39%)
had a BCVA of 20/40 or better, including 9 patients
(45%) in the trauma group (20 patients) and 5
patients (31.25%) in the iatrogenic group (16
patients). Visual acuity improved after TPPV/TPPL

for 18 eyes (90%) in the trauma group and 13 eyes
(81.25%) in the iatrogenic group. 

Of the 36 eyes, 39% (14 eyes) had significant
complications affecting postoperative visual out-
come, including retinal detachment in 2 (5.6%, one

Table 1. Patients' Data

Patient Age Gender Lesion Cause pre-op pre-op Final 
(years) eye anatomy BCVA BCVA

1 72 M OD post cata lens dislocation 20/100 20/600
2 76 M OS post cata lens dislocation in vitreous cf>1m 20/40
3 62 M OD post cata lens dislocation in vitreous +2nd uveitis + G cf/40 cm 20/50
4 58 M OD post cata "lens in vitreous, VH, Uveitis" cf/5 cm 20/200
5 36 M OS post cata VH+lens dislocation in vitreous cf/20 cm 20/1000
6 68 F OS post cata lens in vitreous cF/15 cm 20/100
7 55 F OS post cata lens dislocation in vitreous cf/70 cm 20/40
8 63 F OS post cata lens dislocation in vitreous 20/2000 20/100
9 69 F OS post cata lens in vitreous cf/15 cm 20/60

10 68 M OD post cata lens dislocation to vitreous cavity cf/10 cm 20/40
11 68 M OD postTPPV lens in vitreous cf/10 cm 20/40
12 69 M OD post cata lens in vitreous 20/100 20/200
13 72 M OD post cata lens subluxation 20/100 20/600
14 66 F OS post cata "lens in vitreous, VH" cf/10 cm 20/50
15 71 M OD post cata "lens in vitreous, exudation" hm/15 cm 20/30
16 63 M OD post cata "lens in vitreous, G" cf/5 cm 0.04
17 34 M OS trauma "DM fold, Hyphema, VH, lens in vitreous" cf/5 cm 20/30
18 19 M OD trauma "VH, lens in Vitreous, sub R& macula H" hm/30 cm cf/30 cm
19 47 M OS trauma lens dislocation in vitreous cf/10 cm 20/600
20 37 M OD trauma lens dislocation in vitreous 20/400 20/100
21 68 M OS trauma "lens dislocation in vitreous, VH+G" cf/20 cm 20/40
22 42 M OS trauma "DM fold, iridodialysis, lens in AC, VH, 20/400 20/20

Pre-Retinal hemorrhage, G"
23 39 M OD trauma "lens in Vitreous, VH, macula hole" hm/10 cm 20/500
24 25 M OS trauma "iridodialysis, hyphema, lens in AC & vitreous, cf/20 cm 20/200

dot hemorrhage"
25 40 M OS trauma "hyphema, G, lens in vitreous" hm/20 cm 20/40
26 66 M OS trauma "hyphema, VH, G, lens in Vitreous, pre-R H" hm/30 cm 20/600
27 68 M OS trauma "lens in vitreous, G, hyphema," hm/50 cm 20/2000
28 65 M OD trauma Lens dislocation in vitreous+G+VH cf/30 cm 20/500
29 61 M OD trauma lens dislocation in vitreous+G+iridodialysis+ hm/50-60 cm 20/2000

macula hole
30 45 F OS trauma "lens in vitreous, G, hyphema" cf/25 cm 20/30
31 45 M OD trauma "lens subluxation, iridodialysis" 20/60 20/40
32 63 M OD trauma lens dislocation in vitreous cf/10 cm 20/60
33 28 M OS trauma lens dislocation in vitreous hm/1M 20/20
34 51 M OS trauma "lens in vitreous, G" cf/10 cm 20/40
35 55 M OS trauma "lens in vitreous & AC, hyphema, G" 20/40 20/500
36 66 M OS trauma "lens in AC, VH" 20/1000 20/25

Abbreviations: OD: oculus dexter; OS: oculus sinister; AC: anterior chamber; BCVA: best-corrected visual acuity, CD: choroidal detach-
pars plana vitrectomy; TPPL: trans pars plana lensectomy; VH: vitreous hemorrhage.
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in the iatrogenic group), cystoid macular edema in 2
(5.6%, both in the iatrogenic group), glaucoma in 9
(24%, 2 in the iatrogenic group), subretinal fibrosis
in 1 (2.78%, in trauma group), and submacular hem-
orrhage in 1 (2.78%, in trauma group).

There were no associations between the final
BCVA of 20/40 or better ( p = 0.164, Fig. 1), BCVA
improvement ( p = 0.269, Fig. 2), and complications
affecting visual outcome ( p = 0.105, Fig. 3) with the
causes of lens dislocation.

Table 1. (cont)

Op method F/U post-op anatomy subsequent surgery
period (mo)

TPPV;TPPL 24
TPPV,TPPL 12
TPPV,TPPL 12
"TPPV,TPPL" 6
TPPV,TPPL 10
TPPV, TPPL 83 G
TPPV,TPPL 14
TPPV,TPPL 40
TPPV,TPPL 66
TPPV,TPPL 34
"TPPV,TPPL" 44
"TPPV, TPPL" 8 "CME, choroidal fold"
"TPPV,TPPL" 24 "inferior RD(2m) " "SB,TPPV"->CME,G
"TPPV, TPPL" 12 endophthalmitis(1y)
"TPPV, TPPL" 25 "dot hemorrhage, G"
"TPPV, TPPL" 6
TPPV,TPPL 23 G
TPPV,TPPL 6 "G, subretina hemorrhage in macula" Trabeculectomy (30d)
TPPV,TPPL 6
TPPV,TPPL 6
TPPV,TPPL 21
TPPV,TPPL 13 "VH, G"

"TPPV,TPPL" 9 G Trabeculetomy (6d)
"TPPV,TPPL" 6 Sub-retinal fibrosis

"TPPV,TPPL" 13
"TPPV,TPPL" 10 "G, choroidal rupture" Trabeculetomy (31d)
"TPPV,TPPL" 14 RD(1y) "SE, TPPV"
TPPV,TPPL 6
TPPV,TPPL 6

TPPV, TPPL 67 G
"TPPV, TPPL" 7
TPPV,TPPL 13
TPPV,TPPL 6
"TPPV,TPPL" 7
TPPV,TPPL 6 G
"TPPV, TPPL" 12

ment; CME: cystoid macular edema; DM: Descemet's membrane; G: glaucoma; RD: retinal detachment; SB: scleral buckling; TPPV: trans 
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ment, and vitreous hemorrhage.(18)

TPPV/TPPL was the best method to manage the
dislocated lens and resulting pathology, especially
nuclear remnants, marked intraocular inflammation,
uncontrolled glaucoma, retinal detachment, or evi-
dence consistent with endophthalmitis. The goal of
the vitreoretinal surgeon is to remove the retained
lens material while avoiding vitreous traction and
retinal injury.(1) In our study, lens dislocation was
combined with anatomic abnormalities and poor pre-
operative visual acuity, including vitreous hemor-
rhage in 11 eyes (8 in the trauma group), elevated
intraocular pressure in 12 eyes (10 in the trauma
group), traumatic hyphema in 7 eyes (all in the trau-
ma group) and ocular inflammation in 2 eyes (all in
the iatrogenic group). 

The visual prognosis for patients undergoing
vitrectomy for lens dislocation due to cataract either
extraction or ocular blunt trauma is good.(19-22) The
leading causes of poor visual outcome include retinal
detachment, cystoid macular edema, and corneal
edema.(1-13) Moore et al. reported that the rate of reti-
nal detachment after vitrectomy was 5.5%. Retinal
reattachment was usually achieved, but the visual
outcomes were often poor and were associated with
other comorbidities such as corneal edema and cys-
toid macular edema.(23) Smiddy and Flynn proposed
that retinal detachment after vitrectomy for retained
lens material was attributable to one of two cate-
gories of causes that may not be clinically distin-
guishable.(3) In one category, the pathogenic break
may occur during vitrectomy due to manipulations
through and at the vitreous base; retinal detachment
would be expected to occur within about 1 week of
surgery. Many occurrences of retinal detachment in
this category might be preventable by treating the
retinal break intraoperatively with compulsory oph-
thalmoscopic evaluation of the retinal periphery at
the conclusion of surgery. In the second category, the
retinal break may occur after vitrectomy, and it is
possibly attributable to inflammation-driven vitreous
base cicatrisation stimulated by a combination of
cataract surgery, retained lens material, vitrectomy
surgery, or IOL manipulations. These breaks would
be more difficult to prevent; the maximal removal of
vitreous, induction of posterior vitreous detachment
(PVD), and maximal control of postoperative inflam-
mation may represent the best strategies for avoiding
this type of complication.(24)

DISCUSSION

The reported incidence of posterior dislocation
of lens fragments after cataract surgery ranges from
0.3% to 1.1%.(14,15) The risk factors associated with
dropped nuclei include posterior polar cataracts,
dense cataracts, radial tears in the capsulorrhexis,
topical anesthesia, and history of vitrectomy.(16)

Additionally, pseudoexfoliation, diabetes mellitus,
Marfan syndrome, trauma, hypermature cataracts,
and cataracts associated with persistent hyperplastic
primary vitreous are predisposing factors for posteri-
or capsular tears, which can lead to the loss of lens
fragments.(17)

We evaluated the relationships between different
causes of lens dislocation, including intraocular
surgery and trauma. Of the 36 eyes (36 patients),
there were 20 eyes in the trauma group, and 16 eyes
in the iatrogenic group. Regardless of the cause of
lens dislocation/subluxation, the complications of the
retained lens material associated with poor visual
acuity included intraocular inflammation, corneal
edema, elevated intraocular pressure, retinal detach-

Fig. 3 Of the 36 eyes, 39% had significant complications
affecting postoperative visual outcome. After TPPV/TPPL,
affected-VA complications were noted in 50% of eyes (10
patients) in the trauma group (20 patients) and in 25% of eyes
(4 patients) in the iatrogenic group (16 patients). There were
no associations between complications affecting visual out-
come ( p = 0.105) and the causes of lens dislocation.



Chang Gung Med J Vol. 27 No. 6
June 2004

Hsiu-Mei Huang, et al
Visual results after TPPV and TPPL

434

In our study, 39% (14 eyes) had significant com-
plications affecting postoperative visual outcome,
including retinal detachment in 2 (5.6%), cystoid
macular edema in 2 (5.6%), glaucoma in 9 (24%),
subretinal fibrosis in 1 (2.78%), and submacular
hemorrhage in 1 (2.78%).

For the two patients with retinal detachment,
both underwent secondary TPPV and encircling scle-
ral buckling surgery, but their final visual acuity was
still poor (<20/600) due to cystoid macular edema
with glaucoma after vitrectomy. There were no asso-
ciations between final BCVA of 20/40 or better
( p = 0.164), and improved BCVA ( p = 0.269) with
the causes of lens dislocation. There was no statisti-
cally significant relationship between the complica-
tions affecting visual outcome with the causes of lens
dislocation ( p = 0.105), however, that could have
resulted from the insufficient numbers of patients.

The limitations of our study include its retro-
spective nature and its small sample size.
Nonetheless, posterior segment complications
including retinal detachment and cystoid macular
edema still caused the majority of poor postoperative
visual outcomes.
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