Corneal Endothelial Cell Loss Following Airbag Injury
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ABSTRACT

PURPOSE: To report a rare incidence of corneal endothelial cell loss following airbag injury.

OBSERVATION: A 27-year-old female who sustained a motor vehicle accident with airbag deployment presented with hand motion vision
in the left eye. Ocular examination demonstrated corneal abrasion, significant corneal stromal edema with descemet folds, and a central
pachymetry of 999 um. The patient was managed with topical steroids and antibiotic drops. One week later, specular microscopy revealed
a central endothelial cell count of 2200/mm? with pleomorphism, polymegathism, and a decreased central corneal thickness of 569 um. A
repeat of specular microscopy 6 months later showed a decreased central endothelial cell count of 1611/mm?2 with recovered visual acuity of

20/30.

CONCLUSION: Corneal endothelial loss is a severe complication of ocular airbag injury. Serial ophthalmic assessment is recommended
because endothelial cell loss may continue for some time after the initial impact.
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Introduction

Direct ocular trauma secondary to airbag injury is diverse and
can be sight-threatening. Pearlman et al® reported that the cor-
nea is the most common anatomical part involved. Corneal
abrasion followed by hyphema is the most common ocular
insult.! Corneal endothelial cell loss, however, is less common.
Herein, we report a case of corneal endothelial cell loss follow-
ing airbag injury.

Case Report

A 27-year-old female, who is medically free with no past ocular
history, presented with vision loss in the left eye after being
involved in a motor vehicle accident. The patient reported
wearing a seat belt and driving at a speed of 80/km/hour when
she hit another vehicle. The airbag system immediately
deployed, and she had no extraocular trauma. Initial examina-
tion revealed visual acuity of 20/30 in the right eye and hand
motion in the left eye with no relative afferent pupillary defect.
Periocular examination revealed mild periorbital swelling in
the left eye. The anterior segment examination demonstrated a
central corneal epithelial defect with marked corneal stromal
edema and descemet folds (Figure 1A). The remaining ocular
examination was unremarkable, including the right eye.
Anterior segment optical coherence tomography (AS-OCT)
demonstrated profound corneal stromal edema with descemet
folds and a thickness of 999 pm (Figure 1B). The patient was
started on topical prednisolone acetate 1% Q6H, moxifloxacin
0.5% Q6H, and cyclopentolate 1% Q8H. One week later,

specular microscopy revealed a central endothelial cell count of
2200/mm? with pleomorphism, polymegathism, and a decre-
ased central corneal thickness of 569 pm (Table 1). Topical
prednisolone acetate 1% was tapered over 3weeks, and the
other treatments were discontinued. Six months later, the pre-
viously noted corneal edema has resolved (Figure 2A and B),
repeated specular microscopy revealed a decreased central
endothelial cell count of 1611/mm? (Table 1). and the visual
acuity has recovered to 20/30. Specular microscopy of the un-
injured right eye demonstrated a normal endothelial cell count

(Figure 3).

Discussion

The corneal endothelium plays a significant role in maintaining
corneal clarity and hydration. It is generally believed that the
corneal endothelium has a limited ability to replace lost cells;
thus, damage involving this structure can have a deleterious
impact on vision. Kazumi Fukagawa and his colleagues proba-
bly mentioned the first report of endothelial cell loss following
airbag injury.? They demonstrated a 51% reduction in the
endothelial count by specular microscopy in a young lady who
incurred airbag ocular trauma. Years later, Geggel et al reported
a similar case of a 38-year-old female who sustained multiple
ocular injuries secondary to airbag trauma. The patient devel-
oped persistent corneal edema that failed to resolve despite
aggressive treatment with steroids and eventually required cor-
neal transplantation. In a small series of pediatric airbag-asso-
ciated ocular trauma cases, Walker et al. obtained an endothelial
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Figure 1. (A) Slit lamp photo of anterior segment showing central diffuse corneal edema with descemet folds and (B) AS-OCT at the time of presentation
showing a significant corneal edema with descemet folds.

Table 1. A comparison of specular microscopy results of both eyes shows decreased endothelial cell count, pleomorphism and polymegathism of
the left eye.

RIGHT EYE (UNAFFECTED) LEFT EYE FIRST WEEK LEFT EYE FOLLOW UP (6 MONTHS)
Number 124 32 15
CD/mm?2 2560 2200 1611
AVG um?2 391 455 621
SD um? 159 372 406
CV % 4 82 65
Max um?2 1124 2024 1564
Min um?2 102 161 182
CCT um 503 569 501

Figure 2. (A) Slit lamp photo of anterior segment at 6 months showing clear cornea and (B) AS-OCT at 6 months demonstrates decreased corneal
thickness.
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Figure 3. Specular microscopy of the right eye demonstrates normal corneal endothelial cell count.

cell count of 9 eyes (6 subjects, median age of 11.5years) that
sustained airbag injury after a median of 3.8years and com-
pared them with age-matched controls. They found a statisti-
cally significant difference of 547 cells/mm? between the mean
endothelial cell count of both groups. One patient developed
bullous keratopathy and required corneal transplantation.* A
recent report described a 50-year-old female who developed
paracentral focal corneal edema with a decreased endothelial
cell count of 1430/mm? following an airbag injury.Improvement
in the endothelial count to 1850/mm? was observed 1 month
later, along with the full resolution of edema and recovery of
vision.” Unfortunately, our patient had a significantly reduced
endothelial count at follow-up after 6 months, although the
patient’s corneal edema has resolved. However, it is unclear
whether this endothelial cell loss will continue over time and
potentially lead to bullous keratopathy or not. It has been
reported that the normal mean endothelial cell count for
healthy individuals aging 20 to 30years is 2933.75cells/
mm? *+ 345.92 (mean = SD).¢ Although the underlying mech-
anism of endothelial cell loss is unclear, a possible explanation
is that it is due to sudden cellular expansion after the contusion
injury. A driver’s position near the airbag and inflator power
were associated with more significant endothelial cell loss.? In
addition, it has been shown experimentally that during severe
ocular trauma, the anterior-posterior diameter of the globe can
decrease by up to 41%. This deformation may allow the corneal
endothelium to come into contact with the crystalline lens and
iris, leading to damage and subsequent loss.”

Conclusion

Corneal endothelial loss following airbag injury is an exceed-
ingly rare and critical complication. Prognosis is variable and
potentially related to the magnitude of the initial impact.

Regular ophthalmic assessment is recommended because
endothelial cell loss may continue with time.

Author Contributions
All authors contributed to manuscript revision and approved
the final version of the manuscript.

Patient Consent

The patient consent to publish the case report was obtained.
This report does not contain any personal information that
could lead to the identification of the patient.

Data Availability Statement
Data sharing is not applicable to this article as no datasets were
generated or analyzed during the current study.

ORCIDiD
Omar Abdulaziz Alshehri
7220-7348

https://orcid.org/0000-0002-

REFERENCES

1. Pearlman JA, AuEong KG, Kuhn F, Pieramici DJ. Airbags and eye injuries: epi-
demiology, spectrum of injury, and analysis of risk factors. Surv Ophthalmol.
2001;46:234-242.

2. Fukagawa K, Tsubota K, Kimura C, et al. Corneal endothelial cell loss induced
by air bags. Ophthalmology. 1993;100:1819-1823.

3. Geggel HS, Griggs PB, Freeman MI. Irreversible bullous keratopathy after air
bag trauma. CLAO J. 1996;22:148-150.

4. Motley WW 3rd, Kaufman AH, West CE. Pediatric airbag-associated ocular
trauma and endothelial cell loss. J 44POS. 2003;7:380-383.

5. Vohra V, Chawla H. Corneal endothelial decompensation due to airbag injury.
Int Ophthalmol. 2018;38:2171-2174.

6. Abdellah MM, Ammar HG, Anbar M, et al. Corneal endothelial cell density
and morphology in healthy Egyptian Eyes. [ Ophthalmol. 2019;2019:
6370241-6370248.

7. Stein JD, Jaeger EA, Jeffers JB. Air bags and ocular injuries. Trans Am Ophthal-
mol Soc. 1999;97:59-82; discussion 82.


https://orcid.org/0000-0002-7220-7348
https://orcid.org/0000-0002-7220-7348

