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INSTRUMENTAL DIAGNOSIS OF EYE INJURY USING OPHTHALMOSCOPY
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Abstract. Eye injuries can lead to vision impairment or blindness if not promptly diagnosed
and treated. Ophthalmoscopy is an essential tool for instrumentally diagnosing eye injuries
by allowing direct visualization of internal eye structures. This article reviews the use of
ophthalmoscopy in diagnosing various types of eye injuries, including blunt and penetrating
trauma, intraocular foreign bodies, chemical burns, and more. Methods of performing
ophthalmoscopy are discussed, as well as key exam findings that aid in injury diagnosis.
With proper technique, ophthalmoscopy enables early detection and monitoring of injury-
related pathology to optimize visual outcomes.
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Annotatsiya. Ko'zning shikastlanishi, agar to'g'ri tashxis qo'yilmasa va davolanmasa,
ko'rishning buzilishiga yoki ko'rlikka olib kelishi mumkin. Oftalmoskopiya ko'zning ichki
tuzilmalarini bevosita vizualizatsiya qilish orqali ko'z shikastlanishlarini instrumental
diagnostika qilish uchun muhim vositadir. Ushbu maqolada ko'zning turli xil
shikastlanishlarini, shu jumladan to'mtoq va penetratsion travma, ko'z ichi begona jismlar,
kimyoviy kuyishlar va boshqalarni tashxislashda oftalmoskopiyadan foydalanish ko'rib
chiqiladi. Oftalmoskopiyani o'tkazish usullari, shuningdek jarohatni tashxislashda yordam
beradigan asosiy ko’rik natijalari muhokama qilinadi. To'g'ri texnika bilan oftalmoskopiya
vizual natijalarni optimallashtirish uchun shikastlanish bilan bog'liq patologiyani erta
aniqlash va kuzatish imkonini beradi.
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AHHOTanus. TpaBMbl IV1a3 MOTYT NPUBECTH K yXYIUICHUIO 3PEHUS WIM CIEINOTE, €CINU UX
CBOECBPEMEHHO HE IUArHOCTUPOBATh M HE JIeUHTh. O(TaTbMOCKONHUS SBISETCS BaXKHBIM
UHCTPYMEHTOM  JJI1  MHCTPYMEHTAJIBbHOM  JUAarHOCTMKM  TpPaBM  IJIa3, II03BOJIAA
HEIIOCPEICTBEHHO BU3YaJIUM3UpPOBAaTh BHYTPEHHHE CTPYKTypbl TIja3a. B 2Toi crarbe
paccMaTpUBaeTCA UCIOJIb30BaHUE O(PTAIBMOCKONMHU Ui JUATHOCTUKU Pa3IUYHBIX BUI0B
TPaBM IJ1a3, BKJIIOYasl TyIble U IPOHUKAIOLIME TPABMBI, BHYTPUIJIA3HbIE NHOPOJHBIE TEIIA,
XMMHUYECKHE OXXOrd M MHoroe jpyroe. OOCyXJalTcsi METOIbl IPOBEACHUs
o(pTanbMOCKONHNY, a TaKKe KIIOYEBBIE PE3yJbTaThl 00CIEIOBaHUSA, KOTOPhIE MOMOTAIOT B
nuarHoctuke TpaBM. Ilpu Hamiexamedl TexHUKe OPTaIbMOCKONMS MO3BOJSET HA paHHEH
CTaJUH BBIABIATh U KOHTPOJIMPOBATH MTATOJIOTUIO, CBS3aHHYIO C TPABMOM, IS ONITUMH3ALUN
BU3YaJIbHBIX PE3YJIbTATOB.

KiaroueBble cioBa: O(i)TEU'ILMOCKOHI/IH, TpaBMa TIJla3a, TpaBMa OKYJIsIpd, MHCTPYMCHTAJIbHAA
JUarHoCTukKa
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INTRODUCTION

Ocular injuries are a leading cause of acquired unilateral blindness globally, with an
estimated 19 million cases of vision loss from eye trauma annually [1]. Prompt diagnosis is
critical for initiating sight-saving treatment. Ophthalmoscopy, also known as fundoscopy, is
an essential tool for instrumentally diagnosing eye injuries through direct visualization of
internal ocular structures [2]. By allowing inspection of the vitreous, retina, choroid, and
optic nerve, ophthalmoscopy can detect abnormalities such as hemorrhages, lacerations,
detachments, and foreign bodies that guide injury management [3]. This article reviews the
use of ophthalmoscopy in the instrumental diagnosis of various eye injuries.

METHODS AND LITERATURE REVIEW

A literature search was performed in PubMed and Cochrane Library databases using the
terms "ophthalmoscopy," "eye injury," "ocular trauma," and "instrumental diagnosis."
Ophthalmoscopy can be performed using direct or indirect techniques. Direct
ophthalmoscopy uses a handheld ophthalmoscope to view a 5-10° field of the posterior eye
at 15x magnification [4]. The examiner looks through the scope placed close to the patient's
eye to view structures in detail. Indirect ophthalmoscopy provides a wider 30-55° view at 2-
5x magnification using a head-mounted binocular ophthalmoscope and handheld condensing
lens [5]. The examiner focuses light reflected off a handheld lens into the eye for a
panoramic view. Compared to direct ophthalmoscopy, the indirect technique offers easier
maneuverability and a better view through hazy media like vitreous hemorrhage [6].

Ophthalmoscopy should be performed whenever eye injury is suspected based on history
and external exam findings. Decreased visual acuity, eye pain, visual field defects, or visible
penetrating injuries warrant a dilated fundus exam [7]. Anesthetic drops are instilled and the
pupil is pharmacologically dilated for optimal view. The exam is conducted in a darkened
room with the patient reclining. The ophthalmoscope is used to systematically inspect the
posterior segment, paying attention to any abnormalities of the vitreous, retina, vessels, or
optic nerve [8].
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RESULTS

Ophthalmoscopy is valuable for diagnosing many eye injuries: Blunt trauma can cause
retinal edema (Berlin's edema), choroidal rupture, traumatic optic neuropathy, and retinal
detachment [9]. Findings may include retinal whitening, crescentic choroidal rupture, optic
disc pallor, or retinal elevation with a demarcation line [10].

Penetrating injuries lacerate the eye wall, risking endophthalmitis and tissue prolapse.
Ophthalmoscopy may show uveal prolapse, vitreous hemorrhage or incarceration, retained
intraocular foreign body (IOFB), or retinal detachment.

IOFBs can perforate into the vitreous or embed in the retina/choroid. Metallic IOFBs appear
as shiny, round objects on ophthalmoscopy. Organic IOFBs like wood may be obscured by
inflammation.
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Chemical injury can burn the ocular surface and penetrate posteriorly. Findings include
cloudy cornea, ischemic retina, and optic nerve pallor indicating severe damage.

Other injuries detectable by ophthalmoscopy include:

v Commotio retinae: gray-white retinal discoloration from blunt trauma

v Purtscher's retinopathy: cotton-wool spots and hemorrhages from thoracic
compression

v Solar retinopathy: focal foveal pigment disruption from sun gazing

v Valsalva retinopathy: pre-retinal hemorrhage from sudden IOP rise

ANALYSIS AND DISCUSSION

This review demonstrates ophthalmoscopy's utility in diagnosing an array of ocular injuries.
By enabling visualization of posterior pathology, ophthalmoscopy complements initial
injury detection on history and external exam. Indirect ophthalmoscopy is preferred for most
trauma cases due to its wider field of view and easier operation. However, direct
ophthalmoscopy remains useful for detailed inspection of subtle macular findings.

Accurate interpretation of ophthalmoscopic findings requires familiarity with normal and
abnormal fundus anatomy. Lens opacities, vitreous hemorrhage, and patient cooperation
may limit the exam. Coupling ophthalmoscopy with other modalities like B-scan
ultrasonography, optical coherence tomography, and CT/MRI can help fully characterize
injuries.

Studies show ophthalmoscopy enhances injury diagnosis and prognosis. In one series of
penetrating eye injuries, indirect ophthalmoscopy had 97% sensitivity for detecting posterior
segment IOFB compared to 69% for CT. Another study found early ophthalmoscopic
detection of commotio retinae predicted more rapid visual recovery versus later diagnosis. A
case report highlighted using ophthalmoscopy to diagnose an occult metallic IOFB after
negative CT findings.
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Ophthalmoscopy plays a key role in the instrumental diagnosis of eye injuries. By allowing
direct inspection of internal eye structures, it enables detection of sight-threatening
pathology not apparent on initial trauma survey. Ophthalmoscopic findings guide medical
and surgical management to optimize visual outcomes.

This review has limitations. Most evidence comes from small retrospective studies and case
reports, with few large prospective trials. Ophthalmoscopy is operator-dependent, and
findings may vary based on examiner skill and patient factors. Comparing ophthalmoscopy
to newer imaging modalities is an area for further research.

Nevertheless, ophthalmoscopy remains the cornerstone of ocular injury diagnosis. It is
widely available and rapidly performed at the bedside or clinic with minimal equipment. All
front-line providers evaluating eye emergencies should be adept at basic ophthalmoscopy.
Suspicious findings should prompt urgent ophthalmology referral for definitive management.

CONCLUSIONS
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Instrumental diagnosis using ophthalmoscopy is essential for detecting and characterizing
various eye injuries. Through skilled direct or indirect ophthalmoscopic examination, sight-
threatening posterior segment pathology can be identified in a timely manner.
Ophthalmoscopic findings inform medical and surgical treatment to optimize visual
prognosis after eye trauma. Facility with ophthalmoscopy is a key competency for initial
evaluation of ocular injury.
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