






Vitrectomy in the management of intraocular foreign bodies and their complications

Fig. 6 Cryocoagulation around the area ofa retinal injury.

injured the retina, cryocoagulation and scleral
buckling of the injured site are performed (Figs.
6 and 7).

Results

GROUP 1
Of 11 patients 5 had IOFBs that were magnetic and
6 had IOFBs that were nonmagnetic (Table 1). Of
the nonmagnetic IOFBs 1 was glass and 5 were
various metals. Visual improvement occurred in
10 eyes postoperatively (Table 1). Four eyes had a
retinal injury caused by the IOFB. Owing to exten-
sive injuries 1 retina could not be reattached.
The retinal injury was successfully treated in the
remainder without developing postoperative retinal
detachment. Surgical complications included mini-
mal bleeding from the iris in 2 cases. In 1 patient a
transient rise in intraocular pressure could be con-
trolled by medical management. Follow-up ranged
from 4 months to 5 years.

Fig. 7 Exoplant placed over the retinal tear.

GROUP 2
This group consisted of 3 cases in whom the IOFBs
were not removed at the time of initial trauma.
Patients were referred to us within a time interval
of 1 to 4 years after the original injury. The nature
of the IOFB was not known. Preoperative electro-
retinogram (ERG) showed no evidence of toxicity
to the retina. In these patients pars plana lensectomy
and vitrectomy for traumatic cataracts and vitreous
opacities were done. In all these cases at the time
of surgery we found a small encapsulated IOFB
embedded in the retina (Fig. 8). The vitreous
adhesions to the foreign bodies were cut. Because
of the size of the IOFB, the long duration following
the initial trauma, and the normal ERG, it was
felt that aggressive removal of these IOFBs might
be too traumatic to the retina. Thus they were not
removed. There were no operative or postoperative
complications. Visual acuity improved in all 3
cases (Table 2). Follow-up ERG examinations have
remained normal over a period of 47 to 60 months.
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Table 1 IOFB removal with vitrectomy-lensectomy and retinal detachment repair

Case Age Type of
no. (yr) IOFB

1 21 Metal
(nonmagnetic)

Preoperative Postoperative Follow-up Retinal damage Operative
visual acuity visual acuity (nmonths) present procedure

20/400 20/40 65 Retinal hole IOFB removal through
with localised the vitrophage tip of
detachment pars plana vitrectomy-

lensectomy and retinal
detachment repair

2 43 Metal
(nonmagnetic)

3 21 Metal
(nonmagnetic)

20/400 20/40

Hand motions 20/30

59 None

51 None

IOFB removal through
the tip of vitrophage
pars plana vitrectomy-
lensectomy

IOFB removal by
vitreous forceps, pars
plana vitrectomy-
lensectomy

4 38 Metal
(magnetic)

5 21 Metal
(magnetic)

6 30 Metal
(magnetic)

7 35 Glass

8 8 Metal
(magnetic)

CoUnting Light
fingers perception

Counting
fingers

5'/200

Light
perception

Counting
fingers

9 39 Metal Counting
(nonmagnetic) fingers

10 19 Metal
(nonmagnetic)

11 39 Metal
(magnetic)

20/30

20/60

20/30

20/25

20/50

Hand motions 20/30

20/40 20/50

50 Total retinal Electromagnetic extrac- Irreparable
detachment, tion, pars plana vitrec- retinal
retinal tear tomy-lensectomy, retinal detachment

detachment repair

37 None

31 None

31 None

30 None

29 Retinal hole
with localised
retinal
detachment

17 None

7 Retinal holes
with localised
retinal
detachment

Electromagnetic extrac-
tion, pars plana virect-
tomy-lensectomy

Electromagnetic extrac-
tion, pars plana vitrec-
tomy-lensectomy

Electromagnetic extrac-
tion, pars plana vitrec-
tomy-lensectomy

Vitreous forceps extrac-
tion, pars plana vitrec-
tomy-lensectomy

Vitreous forceps
extraction, pars plana
vitrectomy-lensectomy,
retinal detachment repair

Vitreous forceps extrac-
tion, pars plana
vitrectomy-lensectomy

Electromagnetic extrac-
tion, pars plana vitrec-
tomy-lensectomy, retinal
detachment repair

Retina
attached

GROUP 3

Twelve patients were referred to us for management
of complications after the removal of an IOFB.
Referrals occurred from 1 week to 4 years after
initial surgery. Deterioration of visual acuity was
attributed to traumatic cataract in 4 eyes, vitreous
haemorrhage in 1, and tractional and traumatic
retinal detachment in 7 eyes. All 4 eyes with trau-
matic cataracts showed visual improvement better
than 20/50 postoperatively. The 1 eye with old
vitreous haemorrhage showed visual improvement
to 20/30 (Table 3). Of the 7 retinal detachments 2
were successfully reattached; visual acuity improved
to 20/200 (Table 3). Traction on the macula accoun-
ted for reduced visual acuity in these 2 cases. In 5
cases removal of the cataractous and vitreous Fig. 8 Postvitrectomy. View of encapsulated IOFB.

Comnment

Retina
attached
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Table 2 Pars plana vitrectomy-lensectomy without removal ofIOFB due to retinal encapsulation

Interval between
Case Age Type of Preoperative Postoperative Follow-up injury and referral Operative procedure
no. (yr) IOFB visual acuity visual acuity (months) (months)

1 18 Metal 20/70 20/20 60 48 Pars plana vitrectomy-lensectomy

2 20 Metal Counting fingers 20/25 48 29 Pars plana vitrectomy-lensectomy

3 21 Mctal 20/300 25/50 47 17 Pars plana vitrectomy-lensectomy

Table 3 Vitrectomy for sequelae ofIOFB removal

Interval between
Case Age Type of Preoperative initial surgery and Preoperatir-e Postoperative Follow-up Comment
no. (yr) IOFB diagnosis referral (months) visual acuity visual acuity (months)

1 9 Metal Traumatic cataract 25 20/400 20/40 62
(magnetic)

2 31 Old vitreous 7 20/70 20/20 60
haemorrhage

3 14 Traumatic cataract 7 20/200 20/30 50

4 24 Tractional retinal 14 Light 20/200 48 Dragged macula
detachment perception

5 35 Traumatic cataract 24 20/300 20/50 38

6 24 ,, 48 20/400 20/25 36 -

7 43 Glass Tractional retinal 36 Counting Hand 30 MPP
detachment fingers motions

8 47 Metal Large retinal tear and 1 week Counting 4'/200
(magnetic) retinal detachment fingers

9 49 ,, ,, Light Light 28
perception perception

10 50 ,, ,, 2 Hand motions 20/200 24 Macular folds

11 2i Glass 11 * 24 MPP

12 18 Copper 2 Counting Counting 24 Sp

fingers fingers

Child. MPP = Massive preretinal proliferation.

opacities revealed that the ocular injuries had been
extensive, and end stage massive preretinal proli-
feration (MPP) was present. Postoperative compli-
cations included transient increase in intraocular
pressure in 3 eyes, which was controlled by medical
means. Follow-up ranged from 2 to 5 years.

Discussion

Magnetic IOFBs are easier to manage surgically
than nonmagnetic IOFBs. However, many surgical
and postoperative complications can occur in both.
In a large series reported by Percival7 8 following
pars plana removal of IOFB late complications
included cataract (54%), vitreous haemorrhage
(37%), and retinal detachment (20%). Direct

posterior removal of IOFBs with use of a magnet
was performed in 61 cases. In this group 53%
developed cataracts, 39% had vitreous haemorr-
hage, and 20% had retinal detachments. In addition
there was a 20% failure in removal of the IOFB at
the first attempt.8
Automated vitrectomy instruments have greatly

aided the management of cases with IOFBs.18 Lens
opacities and vitreous haemorrhage, bands, and
membranes can be removed at the time of surgery.
The extent of retinal damage can be accurately
assessed, and appropriate treatment can be carried
out. Late postoperative complications are generally
then minimised, as shown in our series.

In group 1 of our series 10 of 11 eyes treated by
primary vitrectomy showed visual improvement.
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Four of these eyes had retinal injury. In 3 eyes the
retinal surgery was successful and had no complica-
tions over a follow-up period of 4 months to 5
years. In 1 eye, owing to the extensive nature of the
injury. the retina could not be reattached.

In group 2 of our series 3 eyes had retained IOFB.
After performing lensectomy-vitrectomy we did
not remove the IOFBs because they were small,
firmly encapsulated, and embedded in the retina.
Preoperative ERGs had not shown evidence of
retinal toxicity. There was a delay of up to 4 years
in referral of these patients to us. Had these cases
been seen shortly after the acute trauma we would
probably have attempted to remove the IOFB.
Interestingly, in these cases there was no preretinal
membrane formation or tractional retinal detach-
ment in spite of the retinal injury and retained of
IOFB. Follow-up studies in these eyes by means of
ERG examination have not shown any sign of
retinal toxicity, and the eyes continue to maintain
good visual acuity. These cases show that not every
retinal injury leads to a retinal detachment. How-
ever, these injuries had apparently not caused
extensive vitreous haemorrhage. Possibly the pres-
ence of extensive amounts of blood in the vitreous
might have stimulated growth of fibrous tissue and
subsequent retinal detachment.7 18 An initial deci-
sion to perform vitrectomy would depend on the
extent of vitreous haemorrhage and the extent of
retinal injuries. We do not consider vitrectomy
to be urgently necessary when the media are clear
enough to allow surgical removal of IOFB and
allow examination of the fundus. In our opinion a
retinal injury, if seen, should be cryocoagulated,
and scleral buckling should be performed. Such
cases may be referred later to a vitreous surgeon for
vitrectomy if necessary.

Perhaps the extent and nature of the ocular
injury in group 3 patients were not recognised at
the time of removal of the IOFBs. The cloudy
media might not have permitted adequate assess-
ment ofthe intraocular pathology. Also, later changes
in the vitreous could have contributed to the even-
tual tractional retinal detachments. Vitrectomy
during the initial surgical procedure might have
reduced these late complications. However, in
selected cases in this category it is possible to remove
vitreous traction and cut preretinal membranes by

pars plana vitrectomy to allow the retina to become
reattached.

This investigation was supported in part by a grant from the
Lions of Illinois Foundation, Chicago, training grant
EY703802 and core grant IP30EY01792 from the National
Institutes of Health, Bethesda, Md.
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