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Abstract— Purpose: To describe a case of a surgical instrument’s tip fracture during cataract surgery. Method: Case report. Results:
We report a case of a 60-year-old gentleman who underwent phacoemulsification of the left eye. It was noted that the tip of the second
instrument (lens chopper) was fractured during the last quadrant removal of the opacified lens, which disappeared posteriorly. The
surgery was successfully completed, and the intraocular lens appeared stable without posterior capsular rent. An urgent computed
tomography scan (CT scan) of orbit was arranged. It showed a round radio opaque foreign body near the lens at the lateral aspect of
the left intraocular lens (IOL), measuring approximately 0.3cm. The patient underwent foreign body removal using an intraocular
magnet by a vitreoretinal surgeon two days after the phacoemulsification surgery. The patient had an uneventful recovery with a
vision of 6/60 pinhole 6/6 at six weeks post operatively. Conclusion: Surgical instrument’s tip fracture is a known complication during
phacoemulsification; however, it was under-reported among surgeons. Careful inspection of all instruments before introducing them
to the eye is mandatory, and early identification of this condition during surgery may avoid major complications.
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I1. CASE

A 60-year-old gentleman underwent elective cataract
surgery of the left eye. His visual acuity was counting finger
due to the presence of dense cataract. Other ocular
assessments were entirely normal. He has an uneventful
cataract surgery in his right eye two years ago with good
visual recovery. Routine phacoemulsification was performed,
utilising the divide and conquer’ technique to remove the
lens nucleus. A second instrument was introduced as per
routine surgical steps through the side port wound. During
the final removal of the lens nucleus, the surgeon noticed
that the tip of the second instrument was incomplete (Fig. 1).

I. INTRODUCTION

A cataract is known as an opacification of the lens, which
usually affects the elderly [1]. It is one of the major causes
of blindness around the world [2]. Phacoemulsification
cataract surgery is the current standard technique adopted
widely for the removal of the cataract. This technique
involves the introduction of a small instrument into the eye
to facilitate the surgery. Instruments breakage during the
phacoemulsification is a rare underreported complication,
and unfortunately, may necessitate a second surgery and/or
result in possible iatrogenic ocular complications.
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The metal tip was seen floating behind the last piece of the
nuclear fragment. The broken second instrument was
immediately taken out of the eye, followed by a viscoelastic
injection to coat the metal tip and protect the thin posterior
capsule. Unfortunately, the small fractured metal tip went
underneath the iris and could not be viewed despite a careful
search, which prolonged irrigation under the iris. Cataract
surgery was completed with a subsequent 3-piece intraocular
lens implant in the bag, followed by an intracameral
injection of antibiotic. No further complication was
encountered afterwards. The patient was informed of the
complication, and an orbit CT scan was arranged to locate
the missing metal tip.

A small round, radio opaque foreign body at the lateral
aspect of the left intraocular lens was seen, measuring
approximately 0.3cm (Fig. 2). Successful removal of the
metal foreign body was achieved by an intraocular magnet
two days after his cataract removal. He had an uneventful
recovery with the best-corrected visual acuity of 6/6 two
months later. Subsequent careful post-operative assessment
reveals neither intense inflammation nor damage to any
intraocular structures.

Fig. 1 The broken end of the second instrument’s tip (Blue arrow). The neck
of the second instrument (white arrow)

)

<

Fig. 2 CT Scan of the orbit showed a round radio opaque foreign body at

the lateral aspect of the left intraocular lens, measuring approximately
0.3cm (white arrow)

I11. DISCUSSION

Fractured instrument during phacoemulsification leads to
an entrapped intraocular foreign body. This may happen at
any point during instrumentation, especially if there is
frequent contact between different instruments used

simultaneously in the narrow anterior chamber. Several
reports have documented similar occurrences of either
fractured second instrument [3-5] or the main
phacoemulsification sleeve [3] left in the eye during cataract
surgery.

They also reported retained metallic foreign body post
phacoemulsification derived from fracture of the instrument
during the surgery [7,8]. The retained metallic foreign body
was seen on the iris [7,9,10], corneal stromal [9] and anterior
chamber [5]. These metallic foreign bodies came from the
second instrument, phacoemulsification sleeve and phaco tip
[8-12]. In our case, the fracture fragment was from the tip of
the second instrument, and this is the first case that reported
a foreign body in the bag of the lens.

The second instrument is a useful metal piece that is
utilised in different ways during phacoemulsification. It is
used as a divider of lens nucleus during manipulation and
removal of lens fragment, aiding in protecting capsular
damage from phaco-tip touch. After complete sculpting of
the lens nucleus, the second instrument can be placed around
the nucleus’s equator and pulled right through the posterior
plate dividing the nucleus into half and quarter. Once the
cataract has been divided into four quadrants, the second
instrument can be positioned behind a separated segment to
pull it out to assist in emulsifying the nucleus. The neck of
the second instrument allows protection of the posterior
capsule in positive or high vitreous pressure cases.

We noted the fractured tip of the second instrument
during manipulation of the nucleus. It was difficult to pull
the nucleus close to the phacoemulsification probe due to the
missing tip. The surgery was stopped, and the fractured
second instrument was carefully removed from the eye. We
immediately injected viscoelastic material into the anterior
chamber to protect the endothelium and the bag to shield the
posterior capsule from the fragmented instrument. Initially,
the tip was seen floating in the anterior chamber but
subsequently missing behind the iris.

A few case reports describe the challenges faced by
surgeons to complete phacoemulsification cataract surgery
when there is an intraoperative fracture of instruments [5-6].
Shum et al. described fluctuation of anterior chamber depth
as a sign of damaged phacoemulsification sleeve. This leads
to reduced efficiency in fragment aspiration. Posterior
capsule rent may happen from scratching off a sharp broken
tip when there was no viscoelastic to cushion the posterior
capsule or coat the metal tip. The thin posterior capsule may
tear from the sudden collapse of the anterior chamber,
leading to an inadvertent touch of the instrument tip (either
the proximal second instrument held by the surgeon or the
phaco-probe itself). Post-operatively, inflammation is also an
indicator of the possible retained fragment, no matter how
small it may be [11,13].

The broken instrument was noted to be fractured at the
neck (Fig.1). We believe that the vibration from the
oscillation of the phacoemulsification probe, which came in
close contact with the second instrument, leads to the latter’s
weakening and subsequent fracture [8,12]. The definite
mechanism remains indistinct. Nazemi et al. postulated that
a combination of factors such as manufacturing defect and
progressive weakening for inadvertent tip touch led to the
fracture of the second instrument [6].
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Upon recognising the broken tip of the second instrument,
the surgery may still be completed successfully, with
intraocular lens implantation at the normal position, as
demonstrated in our case. We highlight the importance of
careful removal of the broken instrument from the eye and
protecting the posterior capsule and corneal endothelium
using a dispersive viscoelastic. The operating surgeon must
remain calm in this situation and assess the next best step to
minimise further complications. The steps taken must also
include considering at which stage the surgery has been
completed and whether it was better to proceed with nucleus
delivery through a bigger wound by converting to
extracapsular cataract surgery.

We recommend careful inspection of instruments under a
microscope, either by the surgeon or assisting nurse prior to
using them. Cleaning and disinfection of the small
instrument should be done properly and carefully to ensure
the small part is not broken during the process.

IV. CONCLUSIONS
The adequate inspection of all instruments and early
identification of the problem during the surgery are key for
reducing the complication caused by the defective surgical
instrument.
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