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C A S E  R E P O R T

Modern ejection seats have vastly improved the surviv-
ability of the pilot following aircraft ejection, but the 
pilot may still sustain several types of injuries during 

ejection either due to the emergency which resulted in ejection 
(collision, fire, etc.) or due to various forces during the sequence 
of ejection such as canopy jettisoning, firing of the ejection gun, 
wind blast, parachute opening, and landing injuries.7 Rib cage, 
lung injuries, spinal injuries, and limb injuries are the most 
commonly reported ejection injuries in ejection survivors, 
whereas ocular injuries are rare due to modern protective hel-
mets and visors.11 We report an unusual case of intralenticular 
and intravitreal lead foreign body from miniature detonator 
cord (MDC) splatter in a pilot ejecting from a Hawk trainer jet 
who reportedly had his visor down.

CASE REPORT

A 40-yr-old male pilot ejected from a twin seater Hawk trainer 
jet following an air emergency. His copilot sitting behind initi-
ated the ejection sequence at his command and the pilots 
ejected out in sequence, the copilot first, and both landed at a 

safe distance from the wreckage. They were stabilized on site by 
the emergency team and transported by road to the nearest 
military hospital located 40 km away. At the hospital emergency 
room, the injuries were assessed by a team of trauma care spe-
cialists from various disciplines. The lead pilot, who ejected sec-
ond, did not have any skeletal or internal injuries. However, he 
had multiple foreign bodes embedded in the skin along the jaws 
and both lids. The foreign bodies were more numerous on the 
left side of the face as compared to the right side. Multiple for-
eign bodies were also seen on the cornea and conjunctiva which 
were numerous in the left eye and few in the right eye. An 
urgent whole-body computerized tomography (CT) scan 
showed multiple corneal foreign bodies in his left cornea, one 
intralenticular foreign body in the left lens, and two intravitreal 
foreign bodies in the left eye, whereas the right eye did not have 
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 BACKGROUND:  Ejection injuries involving the eyes have become uncommon due to effective protection by helmets and visors. We 
report a unique case of intraocular lead foreign body injury occurring after ejection from a Hawk aircraft in a pilot who 
had his helmet and visor on.

 CASE REPORT:  A 40-yr-old male pilot sustained facial injuries after ejection from a Hawk aircraft. He had multiple foreign bodies 
embedded in the skin around his jaw, corneal foreign bodies, and self-sealed corneal and lens entry in left eye, with one 
foreign body lodged within the lens and two in the vitreous behind the lens. The foreign bodies showed low reflectivity 
on CT scan suggestive of plastic. However, spectroscopic and electron microscopic analysis of pieces removed from the 
cornea confirmed the material to be predominantly lead, which came from the miniature detonator cord (MDC). An 
electroretinogram (ERG) showed reduction of scotopic b wave amplitude in the affected eye. The pilot underwent 
intravitreal foreign body removal successfully through pars plana vitrectomy. Post-removal vision recovered from 20/60 
to 20/20 with ERG also showing recovery of scotopic b wave amplitude from 100 mV to 180 mV.

 DISCUSSION:  Though systemic toxicity due to high blood levels of lead are well known, this case is unique in demonstrating direct 
retinal toxicity because of intravitreal lead foreign body. It also raises aeromedical concerns about the hazards of MDC 
splatter despite full protection with helmet and visor.

 KEYWORDS: aircraft ejection, intraocular, foreign body, lead.

Khan MA, Gaur D, Murthy PC, Pandey A. Lead intraocular foreign body injury following ejection. Aerosp Med Hum Perform. 2020; 91(8):674–678.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-14 via free access

mailto:mansurophthal@gmail.com


AerospAce Medicine And HuMAn perforMAnce Vol. 91, no. 8 August 2020  675

inTrAocuLAr inJurY AfTer eJecTion—Khan et al.

any intraocular foreign bodies. Both globes were intact without 
any evidence of penetration or perforation on CT. The reflectiv-
ity of the foreign bodies on CT was 275 Hounsfield units, which 
was suggestive of glass or plastic. No skeletal or visceral injuries 
were seen on CT scan. Subsequent detailed ophthalmic exami-
nation with a slit lamp revealed a hazy cornea in the left eye 
with a peppered appearance due to multiple impacted greyish-
white foreign bodies. There was a self-sealed corneal entry 
wound and an iris entry wound in the same trajectory with an 
embedded greyish-white intralenticular foreign body inside the 
lens in the inferotemporal quadrant just in front of the posterior 
capsule. The lens was clear, but it had a self-sealed pigmented 
entry wound and a self-sealed exit wound. The perilimbal con-
junctiva also showed multiple embedded foreign bodies. The 
posterior segment was evaluated after full pupillary dilatation, 
including examination of the periphery with indirect ophthal-
moscopy. The intravitreal foreign bodies seen in the CT scan 
could not be visualized at this juncture due to the corneal haze. 
However, there was no evidence of any other posterior segment 
trauma. The retina was attached and the optic disc, macula, and 
background retina were normal. The right eye also showed few 
perilimbal conjunctival foreign bodies and two superficial cor-
neal foreign bodies. There were no intraocular foreign bodies in 
the right eye and posterior segment was normal. Vision as 
recorded by the Snellen visual acuity chart was 20/20 and 20/60 
in the right and left eye, respectively. Initially the patient was 
managed conservatively with topical steroid, antibiotics, and 
cycloplegic drops along with systemic antibiotic prophylaxis. 
Removal of the intraocular foreign bodies was deferred consid-
ering the probable non-metallic characteristic reported on CT, 
lack of any evidence of infection, and corneal haze with poor 
visibility, precluding safe surgery. The patient was, however, 
monitored daily and during this period multiple corneal for-
eign bodies were removed in several sittings with the slit lamp 
with the specific aim of clearing the central visual axis and 
reducing irritation and pain. The corneal haze cleared up 1 wk 

following injury with vision in the affected eye recovering to 
20/30. The intravitreal foreign bodies could now be clearly visu-
alized by the indirect ophthalmoscope in the inferotemporal 
periphery just behind the crystalline lens. At this stage we were 
faced with a dilemma whether to proceed to removal of the 
intraocular foreign bodies or continue with conservative man-
agement and observation. Though the general dictum for intra-
ocular foreign bodies is removal, in this case, considering the 
good visual recovery, lack of any evidence of infection, probable 
inert nature as reported on CT scan, and structurally normal 
globe with clear lens, there appeared to be a strong case for con-
servative management. Considering the high visual standards 
required for this fighter pilot to continue his career, it was 
imperative that surgery for removal should not compromise his 
vision. At this stage a second opinion was sought from a leading 
expert in the vitreoretinal field and it was decided to send the 
removed corneal foreign bodies for material analysis at an insti-
tute for material sciences. The material analysis of the corneal 
foreign bodies was reported as having high lead content based 
on electron microscopy and spectroscopic analysis (Fig. 1).

An electroretinogram (ERG) of the eyes was also done 
which showed significantly diminished scotopic b wave ampli-
tude to 100 mV (lab normal: 180 mV to 300 mV), mildly dimin-
ished photopic response in the left eye, and normal responses in 
right eye (Fig. 2). The presence of any subclinical retinal dystro-
phy which could cause similar ERG abnormality was ruled out 
with optical coherence tomography (OCT) and fundus auto-
fluorescence of the eyes, which revealed a normal study. In the 
absence of any other abnormality, the reduction in ERG in the 
affected eye only was highly suggestive of retinal toxicity due to 
the intravitreal foreign body.

To identify the source of the foreign bodies, samples from 
the aircraft canopy and MDC were also analyzed, which 
revealed polymethyl methacrylate (acrylic) content in the can-
opy and lead in the MDC sheath, confirming MDC as the 
source of the foreign body. The lead content and documented 

Fig. 1. Material analysis of the foreign body fragments. scanning electron microscopy and energy dispersive spectroscopic analysis of the foreign body fragment 
from the corneal surface. on the left is the fragment as seen on electron microscopic imaging and on the right is the graph from spectroscopic analysis showing 
spikes representing lead.
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reduced ERG left no doubt regarding the need for removal. An 
ultrasound B scan for accurate localization and measurement of 
size was done which showed the two intravitreal foreign bodies 
and one in the lens to be approximately 1 mm, 0.8 mm, and 1.5 
mm, in the largest diameter, respectively (Fig. 3).

The need for removal and surgical plan was discussed with 
the patient and written informed consent for surgery taken. We 
planned to leave behind the lenticular foreign body as it was 
sequestered inside the lens with an intact capsule and the lens 
itself was clear. The patient underwent a 4 port pars plana 
vitrectomy with a superonasal 23-gauge port and another  
3 port of 25 gauge. A chandelier light was introduced through the 
6 o’clock port. Following that, the 23-gauge canula at the supero-
nasal port was withdrawn and a 20-gauge gripping forceps was 
introduced through the scleral opening. The foreign bodies 
were then removed bimanually with the help of a cutter and 
forceps under chandelier illumination. The peripheral retina 
was inspected for any breaks and ports closed. Post-operatively 
the lens remained clear. Post-operative check ultrasound of the 
eye confirmed removal of the intravitreal foreign bodies with 
only one residual foreign body remaining sequestered within 
the lens (Fig. 4).

At 6-wk follow-up, the patient had recovered 20/20 vision in 
the operated eye with ERG returning to a normal value of 181 
mV. The copilot sustained a fractured femur during landing 
which was successfully operated on. Examination of his eyes at 
day 1 following injury revealed two embedded foreign bodies in 
the right lower lid. There was no ocular injury or foreign body 
in the eyes.

Fig. 2. scotopic electroretinogram (erG) of the left eye. on the left the scotopic erG before removal of the foreign 
body shows reduction of b wave amplitude to 100 mV (lab normal 180–300 mV). on the right the erG of the same eye 
repeated at 4 wk following removal showing recovery of erG to within normal range (181 mV).

DISCUSSION

Intraocular foreign body injury 
among aviators dates back to 
World War II when the inert 
nature of a canopy fragment 
lodged in an aviator’s eye was 
noticed by Sir Harold Ridley, 
inspiring him to invent the 
intraocular lens.1 Such injuries 
have become rare in survivors 
of modern aircraft ejections due 
to the use of well-fitted visors 
which are able to provide effec-
tive protection from splinters 
and fragments. Spinal and limb 
trauma are the commonest inju-
ries reported in survivors of 
modern air craft ejections.4,8 
The authors are unaware of any 
other reports of aircraft ejection 
related intraocular foreign body 
injuries in recent literature The 
Ernsting’s text book of aviation 
and space medicine, in its chap-
ter on escape from aircraft, has 
highlighted the risk of MDC 

splatter causing injury to the face and eyes.5 It is also mentioned 
that this could occur even with the visor down. However, the 
exact mechanism of injury through a closed visor is not 
described. Both pilots in our case reported having had their 

Fig. 3. ultrasonography of the left eye showing high reflective echoes of the 
three intraocular foreign bodies. The largest one on the left is in the lens and the 
two smaller echoes on the right are the intravitreal foreign bodies lodged 
behind the lens in the vitreous.
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helmets on with visors down during ejection. The headgear and 
visors of both pilots were found intact by the investigating team. 
It is hypothesized that acceleration of the seat and wind blast 
could create a sufficient gap between face and visor to allow the 
tiny fragments of MDC splatter to get in at high speed. The 
chief pilot who was the second in the sequence of ejection bore 
the brunt of the MDC splatter while the copilot had only a few 
pieces embedded in the lower lid. The time lag between MDC 
detonation and the sequence of ejection might have been 
responsible for the pilot ejecting second receiving maximum 
splatter.

Lead is not a commonly reported foreign body in the eye. 
The commonest source of ocular injuries due to lead are from 
air guns and rifles. In a 10-yr survey of ocular trauma by air gun 
pellets, Shariff et al.9 did not report any lead poisoning. Kruse  
et al.3 reported a case of intralenticular lead foreign body due to 
a fragment from an air gun pellet which remained lodged inside 
the lens without any toxicity until it was removed during cata-
ract surgery after 20 yr. In our case the intralenticular lead for-
eign body has been left inside as the lens is clear and potential 
for toxicity inside the lens is low, as reported before. Most lead-
containing projectiles such as those in bullets cause severe dam-
age to the eye, resulting in severe vision loss from the trauma 
itself. Our case was unique as the foreign bodies were small and 
penetrated without causing significant trauma to the eye. This 
was probably due the small size, high temperature, and speed 
reached due to detonation and the sharp edges, which allowed 
easy penetration.

Elemental lead inside the body is known to cause toxicity by 
inhibition of heme synthesis enzymes as well as thiol contain-
ing antioxidants and enzymes.6 This results in increase in reac-
tive oxygen species, causing oxidative stress. Retinal toxicity 
due to lead has been reported by Gilhotra et al. as a part of sys-
temic lead toxicity manifesting 13 yr after an episode of acute 
lead poisoning with loss of vision and reduced ERG in the 
affected eye.2 To the best of our knowledge there are no cases 

reported of intravitreal lead foreign body causing retinal toxic-
ity. This case is, therefore, unique in documenting diminished 
scotopic ERG due to intravitreal lead foreign bodies which 
recovered after their removal. Systemic lead poisoning is a 
chronic condition which occurs after prolonged exposure, 
whereas in our case the toxicity was seen within 2 to 3 wk of 
exposure. This indicates that lead can cause acute retinal toxic-
ity if it is in close proximity to the retina such as inside the vitre-
ous. The general dictum for intraocular foreign bodies is to 
remove them as soon as possible. However, if the risk of infec-
tion is low, then deferred removal could be a safe and viable 
option in cases where the lack of corneal clarity makes the sur-
gery hazardous. This was shown in a large case series from the 
Iraq war10 where an average time from injury to removal of 20 d 
did not affect the outcome or increase incidence of endophthal-
mitis. In our case we initially deferred the removal of the intra-
vitreal foreign body due to the significant corneal haze. The 
material analysis which confirmed the lead content in the for-
eign body and the abnormal ERG were key factors in the deci-
sion to surgically remove the foreign bodies from this aviator’s 
eye, which had otherwise recovered good vision on conser-
vative management alone. This case illustrates how a coordi-
nated team effort and an evidence-based clinical decision can 
result in a satisfactory outcome.

To conclude, this is a rare case report of MDC splatter related 
intraocular lead foreign body injury in a pilot ejecting from an 
aircraft. This case showed that intravitreal lead can cause acute 
but reversible retinal toxicity. The case also underscores the 
potential hazards of MDC splatter during ejection and the need 
to evaluate the current helmet and visor systems for their effi-
cacy in preventing such injuries in the future.
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