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A Case Report : Detonated Exhaust Pipe Corneal Foreign Bodies Injury

Neerucha Vichaiboon, M.D.

Wimolwan Tangpagasit, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Introduction

Ocular surface foreign body injuries are
the common manifestation of ophthalmologic problems.
Most patients are work-related such as hammering,
molding, welding or grinding factories'*’ Almost all
of the patients did not apply protective eyewear **°
Though management is not complicated, corneal
foreign bodies may lead to serious ocular morbidity
such as infectious keratitis, traumatic endophthalmitis.

Early diagnosis and foreign body removal are

the important part to prevent complications.

Case Report

A Thai male 19 year-old, without known
underlying diseases patient came to Thammasat
University Hospital due to inability to open his both
eyes, photophobia and burning sensation for 2 hours
after exhaust pipe bursted into his face. His UCVA
was 20/70 both eyes without improvement after
pinhole correction. Complete ocular examination
was performed and found that his conjunctiva was
moderately injected. Minuted black foreign bodies
were imprinted all over conjunctiva and cornea. Other
parts of anterior segment and posterior segment were
unremarkable. Ocular surface and conjunctival fornices
was irrigated by NSS. Foreign bodies were removed

incompletely by needle no.27. Moxifloxacin eye drops

and non-preservative tears were provided to both eyes
every 2 hours.

One day after the injury, the patient came to
follow up. His visual acuity was 20/70 on his right
eye and 20/100 on his left eye. Minuted foreign bodies
were found over ocular surface. Anterior chamber had
marked reaction but no signs of infection. Foreign
bodies were removed again in the operating room.
Atropine (1%) eye drops was added twice daily.

Three days after the injury, foreign bodies were
removed incompletely in the operating room again.
Corneal epithelium was totally ablated. Surgeon found
that most part of the foreign bodies were embedded
in the stromal part of cornea and conjunctiva. Totally
removal was impossible so the surgeon decided to leave
the unreachable parts of foreign bodies. Contact lens
application was performed. Fluorometholone eye drops
was added 4 times a day.

The next day (5 days after the injury), the patient
came to follow up. His UCVA was 20/100 and 20/50
with correction on his right eye and 20/100, 20/70 with
correction on his left eye. He had foreign body sensation
and burning sensation on both eyes. Ocular examination
found near total corneal epithelial defect on both eyes
under contact lenses. No signs of infection.

He came to follow up on day 10 after the injury.

The patient felt better. His visual acuity was 20/50,
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20/30 with correction on his right eye and 20/70, 20/20
with correction on his left eye. Corneal epithelium was
totally healed. Contact lenses were removed. Atropine
was stopped, Fluorometholone was decreased to twice
daily and Moxifloxacin was decreased to 4 times daily
on day 17 after the injury.

One month after the injury, His visual acuity was
20/20 on both eyes. Foreign bodies still embedded.
No signs of infection. Moxifloxacin and Fluorometholone
were stopped.

Two months after the injury, the patient came to
follow up. He has not applied any medications except
non-preservative tears for 1 month. His visual acuity

was 20/20 on both eyes.

Discussion

Corneal foreign body injury is the common
problem in many countries, including Thailand. Almost
all of the patients did not apply the protective eye wear
which is the most important part to prevent the event.
The treatment including foreign body removal, remove
metallic rust ring and antibiotic prophylaxis.

The patient in the case report had minuted
foreign bodies all over the ocular surface due to
the explosive injury. The foreign bodies lied deep to
corneal stroma, which total removal was impossible.
The surgeon decided to leave some deep part of foreign
bodies and closed monitored the signs of infection
and inflammation. The attempt to remove all of
the deep embedded corneal foreign bodies may lead to
serious sequele such as corneal perforation or visually
significant corneal scar. His visual acuity was excellent
after stopping the medications for 1 month with no signs

of infection and inflammation.

Neerucha Vichaiboon, Wimolwan Tangpagasit

Covert DJ, et al reported well-tolerated,long-
standing retained intracorneal foreign body which was
organic material. The foreign body was asymptomatic
and the patient was stable for 40 year duration®.
We still believe that long term follow up is necessary
when infection or ocular chalcosis could happened.

The sequele are not just ocular morbidity, even
this patient’s visual acuity is excellent. The visual
performance could significantly decreased as the study
of Coe CD et al’. Less working time, loss of income
are the important parts also, due to most of the patients
are workers. Educational program about occupational
accidents may help people to wear protective eye wear

and cause less those events.
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Figure A and B Showed moderately mixed conjunctival injection of right eye. Black minuted foreign
bodies embedded all over cornea and conjunctiva on day 1 after the injury. Findings were similar

but more severe in the left eye on the same day in Figure C and D.
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Figure E-H Showed one month after the injury, foreign bodies are still embedded in cornea and conjunctiva of

the right eye as shown in figure E and F. Left eye had similar finding as shown in figure G
and H. There was no signs of infection or inflammation in both eyes. The patient’s visual acuity

was excellent.
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Effect of Neodymium:YAG (ND:YAG) Laser Capsulotomy

on the Corneal Endothelium in Treating Posterior Capsule Opacity

Suthanee Sonthirathi, M.D.

Navapol Kanchanaranya, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Objective : To evaluate the effect of neodymium:YAG
(Nd:YAG) laser capsulotomy on the corneal endotheli-
um after applied on the posterior capsule opacity (PCO)

Design : Prospective observational study

Methods : Patients with a significant posterior
capsular opacity treated by Nd:YAG capsulotomy were
included. Detailed history and ophthalmic examinations
including visual acuity and slit lamp examination were
assessed before performing Nd:Yag laser capsulotomy.
Corneal endothelial cell counts were obtained before
and at 1 month and 3 months after laser performed.
The parameters of laser power were also recorded.

Results : Forty one patients with postoperative
posterior capsular opacity, age ranged from 34 to
82 years old, were included between July 2012 and
December 2012. Twenty three patients were female and
eighteen were male. The mean pulse energy was 1.793
millijoules (SD=0.36; range 1.1-2.6). Mean number of
pulses per capsulotomy was 43.56 (SD=13.41; range
21-80). Mean total energy per capsulotomy was 78.80
millijoules (SD=31.41; range 34-160). Mean pre-laser
corneal endothelial cell count was 2213.39 cells
(SD=318.97; range 1653-2831). Mean post-laser corneal

endothelial cell count at 1 month was 2177.46 cells/mm’

(SD=373.50; range 1602-2921). Mean post-laser
corneal endothelial cell count at 3 months was
2237.36 cells/mm” (SD= 350.15; range 1624-2904).
The difference between pre- and post-laser corneal
endothelial cell count at 1 and 3 months were not
statistically significant. No correlation was found
between the total energy and the corneal endothelial

cell loss at 1 and 3 months after laser.

Conclusion : Nd:YAG laser capsulotomy in PCO
treatment did not result in significant loss of endothelial
cell up to 3 months after deliver. No correlation
was found between the total energy of the laser and

the corneal endothelial cell loss at 1 and 3 months.

Keywords: Posterior capsule opacity, Nd:YAG

capsulotomy, Corneal endothelium

Introduction

Posterior capsule opacity (PCO), developed
by the pearl formation or fibrosis, is the most common
complication following cataract surgery. Elschnig’s
pearl is the most common type that is due to
the proliferation of the lens epithelial cell layer on

the posterior capsule. The other type such as capsular
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fibrosis due to fibrous metaplasia of epithelial
cells is less common."” The opacification results in
not only the reduction in visual acuity (VA) and
contrast sensitivity by obstructing the view but also
glare and monocular diplopia by scattering the light
that perceived by patients.

The neodymium yttrium aluminum garnet
(Nd:YAG) laser is a solid type of laser, causes
disruption of tissue by ionization mode of action
or photodisruption with a wavelength of 1,064
nanometres in the infrared radiation."” It is commonly
used to disrupt the posterior capsule opacity following
cataract surgery, iridotomy and cut the vitreous
bands **.

Despite many useful benefits, Nd:YAG
capsulotomy procedure is thought to be associated
with a lot of complications including transient rise of
intraocular pressure, corneal endothelium damage,
cystoid macular edema (CME), retinal detachment,
rupture anterior hyaloid face, posterior subluxation of
intraocular lens, and macular hemorrhage.™*’

We designed this study to find whether corneal
endothelial cell will be lost after performing Nd:YAG
capsulotomy and to evaluate the effect of Nd:YAG
laser capsulotomy on the corneal endothelium in PCO

treatment.

Materials and methods

This prospective observational study was
conducted from July 2012 to December 2012 at
the department of Ophthalmology, Thammasat
University Hospital. Patients with a significant posterior
capsular opacity were treated by Nd: Y AG capsulotomy.
Ethical study protocol was approved by Faculty
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Research Ethics Committee. The inclusion criteria
was pseudophakic status with significant posterior
capsular opacity. The exclusion criteria were corneal
disease including infectious- or non-infectious keratitis,
corneal dystrophy or corneal degeneration and
uncontrolled glaucoma.

All patients were given the informed consent
at preoperative examination. Standard preoperative
examinations were performed. Preoperative data sheet
included age, gender, best corrected visual acuity
(BCVA), intraocular pressure (IOP) and corneal
endothelial density by specular microscope (Confoscan
4-CS4, NIDEK, Italy)

All posterior capsulotomies were performed by
YC-1800 (Ophthalmic Yag Laser System, NIDEK,
Japan) after dilation with topical 1% tropicamide.
Topical 0.5% proparacaine hydrochloride was instilled
before placing a contact lens (40X) on the cornea.
A Q-switched Nd:Yag laser was applied with a mini-
mal number of bursts and energy varying from 1 to 3
millijoules. All patients were prescribed a topical
steroid eye drops and other medications if necessary.
Corneal endothelial cell count was performed using
specular microscope. The total area of the cells counted
was used to calculate the mean endothelial cell density
per square millimeter by a fixed-frame cell analysis
technique.

All patients were followed-up as usual. Follow-up
examination included BCVA, IOP and slit lamp
examination. Corneal endothelial cell density
was obtained at post-laser 1 month and 3 months.
The statistical analysis was performed using SPSS
version 18.1version? (SPSS, Chicago, IL). P value less

than 0.5 was considered statistically significant.
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Results

Forty one eyes of 41 patients (mean [SD] age,
67.27 [10.21] years; range 34-82) with significant
postoperative posterior capsular opacity were included
from July 2012 to December 2012. Female was
predominant. All patients underwent corneal
endothelial cell count at 1 month after Nd:YAG
capsulotomy. At 3 months, 28 patients (68.3%)
remained (Table 1).

The mean pulse energy (SD) was 1.793 (0.360)
millijoules (range, 1.1-2.6). The mean number of pulses

per capsulotomy (SD) was 43.56 (13.41) pulses (range,

Table 1 Demographic Characteristics

Suthanee Sonthirathi, Navapol Kanchanaranya

21-80). The mean total energy per capsulotomy (SD)
was 78.80 (31.41) millijoules (range, 34-160).

The mean pre-laser corneal endothelial cell
count (SD) was 2213.39 (318.97) cells/mm2 (range,
1653-2831). The mean post-laser corneal endothelial cell
count at 1 month (SD) was 2177.46 (373.50) cells/mm’
(range, 160-2921). The mean post-laser corneal
endothelial cell count at 3 months (SD) was 2237.36
(350.15) cells/mm”  (range, 1624-2904) (Table 2).
The difference between the pre and post-laser corneal
endothelial cell count at 1 and 3 months were not

statistically significant (Table 3, Table 4).

No. (%)

No of eyes (patients)

Age, y, mean (SD)

Gender
Male

Female

Eye
Right eye
Left eye

41 (41)

67.27 (10. 21)

18 (43.9)
23 (56.1)

22 (53.7)
19 (46.3)
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Table 2 Nd: YAG Capsulotomy Parameters
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Parameters

Results

Mean (SD)
Median (range)

Spot laser power, millijoules

1.793 (0.360)
1.5 (1.1-2.6)

Mean (SD)
Median (range)

Number spot laser, spots

43.56 (13.41)
59 (21-80)

Mean (SD)

Median (range)

Total laser energy, millijoules)

78.80 (31.41)
126 (34-160)

Table 3 Endothelial Cell Density before and after Nd:YAG Capsulotomy

Parameter

Pre-laser

Post-laser 1 month

(n=41)

Post-laser 3 months

(n=28)

Corneal endothelial cell density,
cell/mm’

Mean (SD)

Median (range)

2213.39(318.97)
1178 (1653-2831)

2177.46 (373.50)
1319 (1602-2921)

2237.36 (350.15)
1218 (1624-2904)

Table 4 Change of Corneal Endothelial Cell Count after Nd:YAG Capsulotomy

Parameter Nd: YAG capsulotomy
Pre-laser — Pre-laser Post-laser
Post-laser —Post-laser 1 month
1 month 3 months —Post-laser
3 months
Corneal endothelial cell
loss, cell/mm’
Mean (SD) P value 35.93(156.19) 0.149 -0.39 (124.72) 0.987 1.00 (149.21) 0.972
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Discussion

Nowadays, cataract surgery nowadays is
a commonly preperformed procedure in elderly patients.
The most common complication after having standard
phacoemulsification or extracapsular cataract
extraction is posterior capsule opacity. Posterior
capsular opacification is caused mainly by the remnant
lens epithelial cell proliferation and migration,
epithelial-mesenchymal transition, collagen
deposition, and lens fiber generation. Y AG capsulotomy
is a common noninvasive procedure performed to
remove the opacification by using a wavelength to
disrupt the opacification but can be associated with
significant complications. Possible complications
include retinal detachment, IOL damage, cystoid
macular edema, intraocular pressure increase, iris
hemorrhage, IOL subluxation, exacerbation of localized
endophthalmitis and corneal edema.

The corneal endothelium is a single layer of cells
on the inner surface of the cornea. Human endothelial
cell density is approximately 6000 cells/mm2 during
the first month of life but decreases throughout life®’.
The endothelium must serve functions to maintain the
health and clarity of the stroma. Endothelial cell loss,
if sufficiently severe, can cause endothelial cell density
to fall below the threshold level needed to maintain
corneal clarity. Leading causes of endothelial loss
include inadvertent endothelial trauma from intraocular
surgeries or lasers.

Evaluation by scanning electron microscopy
revealed that rabbit eye which underwent experimental
anterior capsulotomy by Q-switched Nd:YAG laser
suffered no endothelial damage'’. However, previous
studies noted that significant changes of central corneal

thickness at one day, week, month and three months

Suthanee Sonthirathi, Navapol Kanchanaranya

after capsulotomy were observed. Highest relative
percentage change at first day was noted’. Another
study demonstrated significant endothelial cell loss
at the 1-year follow-up’. We designed this study to find
whether corneal endothelial cell would be changed
after performing Nd:YAG capsulotomy to evaluate the
effect of Nd:YAG laser capsulotomy on the corneal
endothelium for posterior capsule opacity. Despite
wide clinical use, little is known about its damaging
effects on the ocular tissues particularly on the corneal
endothelium.

In our study, the mean age of patients was
67 years old due to these procedures are used following
cataract surgery that is commonly performed in
elderly patients. Our results are corresponding with
the previous studies that reported a clinically
insignificant corneal endothelial damage after
performing Nd:YAG capsulotomy. Results indicated
no correlations between energy of laser and mean
corneal endothelial cell density loss. No significant
complication was found in this study after performing
Nd:YAG laser capsulotomy.

The variation in the absolute numbers of cell
lost may also be attributable to other several factors
such as the accuracy of technician’s endothelial cell
measurement, the target tissue-endothelium distance
and the duration from cataract surgery to laser
capsulotomy. Further studies are necessary to identify
the significance of these factors. There was a high rate
of'loss of follow-up at 3 months due to the improvement
of visual quality. This resulted in an unreliable data
at 3 months. This study is also limited by a small
sample size and timing to follow-up. To verify the effect
of Nd:Y AG capsulotomy, a large number of comparative

studies and long term follow-up time needed.
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A Retrospective Comparative Study of the Ocular Trauma Score and

the Classification and Regression Tree for Prediction in Visual loss in

Thammasat Hospital

Thanichaya Reanpinyawat, M.D.

Paiboon Bowornwattanadilok, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objective: To compare the accuracy of predictive
value between The Ocular Trauma Score (OTS)
and the Classification and Regression Tree (CART) as
the prognostic value of visual loss.

Methods: We evaluated 110 eyes from 110 patients
with open globe injuries in Thammasat Hospital
from January 2007 to December 2009. All 110 eyes
were evaluated by the OTS and the CART. The visual
prognostic factors were used to identify the specificity
of patients with finally no vision at 6 months visit and
compared between OTS and CART.

Results: Of 6 factors (initial vision, rupture globe,

endophthalmitis, perforating injury, retinal detachment

and afferent pupillary defect) in the OTS and 4 factors
(initial vision, afferent pupillary defect, lid laceration
and wound location) in the CART are evaluated in
110 patients. At 6 months follow-up time, 18 patients
reported no light perception vision. The visual loss
in all category groups could be predicted by the OTS
and the CART. The result of this study determined
that all OTS and the CART had a greater predictive
accuracy.

Conclusions: Both the OTS and the CART can be
useful methods in predicting the visual loss in open
globe injuries and can be useful in clinical practice.
Keywords: Ocular Trauma Score (OTS), Classification

and Regression Tree
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VA 20/20, 20/20. Anterior segment : normal.

Questions:

1) What are positive findings?

2) What is the most likely diagnosis?

3) What are the causes of this disease?
4) What is the proper management?
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1. dihewelneeg 60 I ardreidaas 1 5u bitham awas Tsadszdrdniu wivau
anuaulanage Wz 53 A599319M18 WU Visual acuity 20/30, Fingercount 3 feet

Fundus LE as figure:

AN
1.What are positive findings?

A1 : From color fundus picture of left eye, there are circinate hard exudates
around macular and tiny membrane at inferior part of fovea. On ICG angiography (Right
side), 3-4 groups of hyperfluorescent spot can be seen at inferior part of fovea correspond
to membrane on color fundus photo.
2.What is the most likely diagnosis?

ANRAL : Polypoidal choroidalvasculopathy, left eye
3.What is the proper management?

AR : There are no current standard treatments. But the treatment options include
photodynamic therapy or anti-VEGF injection or combination therapy
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