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8.1   �Introduction

The anterior chamber of the eye is the aque-
ous humor-filled space bordered by the cor-
nea anteriorly and the iris and lens posteriorly. 
The iridocorneal angle created by the intersec-
tion of the iris root and the peripheral cornea 
is an important anatomical landmark which 
houses the ciliary body, scleral spur, Schlemm’s 
canal, and the trabecular meshwork. These 
structures are responsible for the production 
and drainage of aqueous humor and for con-
trolling the size of the pupillary aperture.

The crystalline lens lies directly posterior 
to the pupillary diaphragm. It is held in place 
by suspensory ligaments called zonules of 
Zinn, which extend from the ciliary body to 
the lens. The normal lens is a transparent 
structure responsible for maintaining its own 
clarity, refracting light, and providing accom-
modation.

Slit lamp biomicroscopy is used to directly 
visualize the anterior chamber, while a mir-
rored lens called a gonioscope must be placed 
directly on the cornea to view the internal 
angle structures. Gonioscopy may be difficult 
to perform on a child, as the examination can 
be uncomfortable and requires stable posi-
tioning at the slit lamp. Other imaging modal-
ities such as ultrasound biomicroscopy (UBM) 
and anterior segment ocular coherence 
tomography (AS-OCT) are non-contact meth-
ods of visualizing the anterior chamber and 
angle and may be better tolerated in children.

While trauma to the anterior chamber can 
occur in isolation after blunt trauma to the 
eye, it often occurs in conjunction with injury 
to adjacent ocular tissues such as the cornea 
or retina. A complete ophthalmologic exami-
nation of the anterior and posterior segment 
is essential for all children presenting with eye 
trauma. B-scan ultrasonography is often nec-
essary as the view to the fundus may be 
obscured by blood, inflammation, or another 
anterior segment pathology. MRI or CT 
should be obtained if  there is a concern for 
open globe or orbital injury. Examination 
under anesthesia may be required if  a com-
plete ophthalmologic exam is unable to be 
performed in an uncooperative child.

8.1.1	 �Subconjunctival Hemorrhage

kIntroduction
Subconjunctival hemorrhage (SCH) is an 
accumulation of  blood in the subconjuncti-
val space due to bleeding from a conjunctival 
or episcleral blood vessel. In young patients, 
trauma followed by contact lens wear is the 
most common causes of  SCH [1]. The dif-
ferential diagnosis for SCH in a child with-
out a history of  trauma is extensive and is 
outlined in .  Table  8.1. Non-accidental 
trauma is a rare but important cause of  SCH 
that should be considered in the absence of 
other etiologies.

kClinical Presentation and Diagnosis
Children with SCH typically present to the 
emergency room after trauma to the eye or, in 
cases of spontaneous subconjunctival hemor-
rhage, are brought in by their parents who 
notice the striking red spot of blood. Because 
SCH often accompanies trauma to other ocu-
lar structures, presenting symptoms can be 

.      . Table 8.1  Differential diagnosis of  subcon-
junctival hemorrhages

Causes Examples

Traumatic Blunt or penetrating trauma
Birth trauma
Surgical traumaContact lens 
associated
Acute thoracic compression 
syndrome
Non-accidental trauma

Acute 
hemorrhagic 
conjunctivitis

Enterovirus, 
Coxsackievirus, Kawasaki 
disease, Adenovirus

Valsalva 
maneuvers

Coughing, vomiting, 
straining

Oncologic Neuroblastoma, leukemia, 
rhabdomyosarcoma

Hematologic Hemophilia, 
thrombocytopenia

Vascular Hypertension, diabetes, 
atherosclerosis

Drugs Anticoagulants
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variable; however, when SCH occurs in isola-
tion, it is asymptomatic.

The diagnosis of SCH is made on physical 
examination alone, which reveals a flat, sharply 
circumscribed, localized collection of blood in 
the subconjunctival space (.  Fig.  8.1). It is 
typically described as involving a certain num-
ber of degrees of the conjunctiva (0–360). A 
complete anterior and posterior segment 
examination is important to rule out any coex-
isting injury. Three hundred sixty degrees of 
SCH is suspicious for globe rupture and may 
warrant surgical exploration.

kManagement
Though the appearance of SCH may be 
alarming, patients must be reassured that 
SCH alone will resolve spontaneously and 
does not require treatment. Blood degrada-
tion and absorption will cause the red color of 
SCH to evolve into orange or yellow before 
complete absorption usually occurring 
between 1 and 2 weeks from onset [2].

8.1.2	 �Hyphema

kIntroduction
A hyphema is the presence of blood within 
the anterior chamber of the eye. It most com-
monly occurs after blunt or penetrating 
trauma, with the presumed source of bleeding 
from tears in the anterior ciliary body and iris 

blood vessels [3]. Traumatic hyphema occurs 
at a rate of 17 per 100,000 per year with 
70–75% of patients being children [4]. The 
majority of cases occur during sports, but 
other important causes include airbag, paint-
ball, and nerf gun injuries [5–7].

Non-traumatic causes of hyphema are 
uncommon in children but include intraocu-
lar surgery, iris neovascularization, anterior 
chamber tumors, myotonic dystrophy, kera-
touveitis, leukemia, and bleeding disorders [8, 
9]. A spontaneous hyphema from vascular-
ized iris nodules is the most common present-
ing symptom of juvenile xanthogranuloma 
(JXG), a benign dermatologic disorder affect-
ing infants and young children. Patients also 
present with a single (or rarely multiple) 
asymptomatic yellow and brown skin nodule. 
The nodules in JXG are benign and are the 
result of histiocyte proliferation [10].

As in the case of subconjunctival hemor-
rhage, a hyphema in the absence of known 
trauma or predisposing ocular or systemic 
disease should raise suspicion for non-
accidental injury.

kClinical Presentation and Diagnosis
Children with hyphema typically present after 
eye trauma with pain, photophobia, and 
decreased vision. The hyphema may be visual-
ized via penlight or slit lamp examination as a 
layering of blood within the anterior chamber 
(.  Fig. 8.2) and can be graded as the percent 
of space it occupies (.  Table 8.2). A microhy-
phema refers to the presence of red blood cells 
suspended in the anterior chamber, and an 
8-ball hyphema describes an anterior chamber 

.      . Fig. 8.1  Clinical photograph of  nasal subconjuncti-
val hemorrhage .      . Fig. 8.2  Clinical photograph showing hyphema
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that is completely filled with dark-clotted 
blood.

A complete ophthalmologic examination 
must be performed, as hyphema can signify 
severe ocular injury and damage to adja-
cent tissues. Dilated fundus exam should be 
attempted to evaluate concomitant posterior 
segment trauma, but B-scan ultrasound may 
be necessary as blood may obscure the view 
to the fundus. CT scan or MRI of the orbits 
may also be indicated if  there is suspicion for 
globe rupture. Sickle cell prep and, if  indi-
cated, hemoglobin electrophoresis should be 
ordered, as the presence of sickle cell hemo-
globinopathy will change management and 
prognosis. Laboratory workup including com-
plete blood count, prothrombin time, partial 
thromboplastin time, liver function tests, and 
bleeding time should be considered in patients 
with bleeding disorders.

kComplications of Hyphema
Because of the complications that can be 
associated with hyphema, close follow-up is 
recommended until resolution of the layered 
clot. A secondary hemorrhage, or rebleed, can 
occur between 2 and 5  days of the initial 
trauma, and so daily follow-up is often recom-
mended during this time. A rebleed carries a 
poor prognosis as it has been associated with 
increased intraocular pressure, corneal blood-
staining, and amblyopia. Rebleeds are more 
common in African American patients and 
patients with sickle cell disease [11].

kElevated Intraocular Pressure and Optic 
Atrophy

Elevations in intraocular pressure (IOP) can 
occur from hyphemas of any size, and so IOP 

should be checked and closely monitored. The 
iCare tonometer (Tiolat Oy, Helsinki, 
Finland) is a newer, non-contact method of 
measuring intraocular pressure which is use-
ful in the pediatric population. Elevated intra-
ocular pressure (>22  mm hg) can lead to 
glaucoma or optic atrophy resulting in perma-
nent vision loss. Particular attention must be 
given to the sickle cell patient with hyphema 
as sickled red blood cells can clog the trabecu-
lar meshwork leading to persistently elevated 
intraocular pressure in eyes that are more 
prone to optic atrophy. Lower thresholds for 
surgical intervention exist for these patients.

kCorneal Bloodstaining
Corneal bloodstaining occurs when hemoglo-
bin and hemosiderin deposit into the corneal 
stroma typically due to severe and prolonged 
hyphema. The incidence is 5% of patients 
with hyphema, with risk factors including 
compromised corneal endothelium, large 
hyphemas, elevated intraocular pressure, and 
rebleed [4]. The pigment deposition results in 
a straw-yellow opacification of the cornea and 
subsequent vision loss. Corneal bloodstaining 
may take several months to 2 years to clear, 
which in children is problematic due to the 
risk of amblyopia. A corneal transplant may 
be indicated depending on the severity and 
duration of vision loss and the age of the 
child.

kPosterior Synechiae and Peripheral 
Anterior Synechiae

Prolonged inflammation and clot organiza-
tion may produce both posterior synechiae 
(adhesions between the iris and lens) and 
peripheral anterior synechiae (adhesions 
between the iris and the trabecular mesh-
work). Both conditions can result in angle-
closure glaucoma and vision loss if  left 
untreated.

kAmblyopia
Visual deprivation due to the hyphema itself or 
from corneal bloodstaining obstructing the 
visual axis may lead to amblyopia. Though eye 
shields in adults with hyphema are often utilized 
to prevent additional trauma leading to rebleed, 
eye shields are avoided in children in order to 

.      . Table 8.2  Hyphema grading

Microhyphema Circulating red blood cells

Grade I ≤ 1/3 anterior chamber volume

Grade II 1/3 to 1/2 anterior chamber 
volume

Grade III > 1/2 anterior chamber volume

Grade IV Total anterior chamber volume
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reduce the risk of amblyopia [8]. The risk of 
traumatic hyphema-induced amblyopia may be 
overstated, however. In a study of 316 children 
with traumatic hyphema, only two patients 
developed amblyopia, and those two patients 
had concurrent traumatic cataracts [12].

kManagement
All patients with hyphema are instructed to 
refrain from physical activity to prevent sec-
ondary hemorrhage and to elevate the head to 
promote gravitational layering and clot for-
mation. Admission to the hospital should be 
considered if  it seems unlikely that the child 
and/or caregivers will be able to follow the rec-
ommendations.

Most cases of  traumatic hyphema respond 
well to medical management. Topical cyclo-
plegics are prescribed for symptom relief  and 
for the prevention of  posterior synechiae. 
Topical steroids are routinely used to decrease 
inflammation and prevent subsequent 
peripheral anterior synechiae formation. 
Topical steroids carry their own risks how-
ever, namely, glaucoma and cataract forma-
tion, and so should be used cautiously in 
children. In a Cochrane meta-analysis com-
paring topical steroid use to controls, no sig-
nificant difference was seen in time to 
resolution of  primary hemorrhage, risk of 
secondary hemorrhage, or risk of  elevated 
intraocular pressure; however they are used 
routinely in cases of  hyphema to control 
inflammation and prevent synechiae [13]. 
Antifibrinolytics have been shown to decrease 
the rate of  secondary rebleed, but they may 
delay clot resorption [8].

Aggressive treatment of elevated IOP is 
necessary to prevent corneal bloodstaining, 
optic atrophy, and glaucoma. Topical beta 
blockers are the first-line treatment of elevated 
IOP in children. An alternative or adjunctive 
option is a topical carbonic anhydrase inhibi-
tor. Adrenergic agonists such as brimonidine 
are contraindicated in children due to the risk 
of central nervous system depression [14]. 
Systemic carbonic anhydrase inhibitors are 
used when topical medications fail to control 
the intraocular pressure.

Surgical evacuation of  the hyphema or 
anterior chamber washout should be consid-

ered in the setting of  non-resolving hyphema, 
persistently elevated IOP unresponsive to 
medical therapy, or visual deprivation in 
children who are at risk for amblyopia. In 
patients with sickle cell disease or trait, there 
should be a low threshold for surgical evacu-
ation because of  the increased risk of  optic 
atrophy.

8.1.3	 �Traumatic Iritis

kIntroduction
Traumatic iritis, or traumatic acute anterior 
uveitis, refers to inflammation of the iris and/
or ciliary body following ocular trauma. It is 
the most common cause of uveitis in children 
accounting for up to 25% of childhood uveitis 
diagnoses [15]. Traumatic iritis is thought to 
be caused by the inflammatory response to 
cell injury and necrosis following trauma. 
Inflammatory mediators are released after 
injury, resulting in vasodilation, increased 
vascular permeability, and chemotaxis of 
inflammatory cells.

kClinical Presentation and Diagnosis
Patients with traumatic iritis typically present 
24–48 hours after traumatic eye injury com-
plaining of photophobia, tearing, and blurry 
vision. Inflammatory cells and aqueous flare 
in the anterior chamber are visible on slit 
lamp examination. Irritation of the iris and 
ciliary body can cause spasm of accommoda-
tion and often results in a poorly dilating 
pupil. Intraocular pressure may initially be 
low due to transient shutdown of the ciliary 
body but may later rise secondary to trabecu-
lar meshwork swelling and obstruction by 
inflammatory debris [16].

kManagement
Traumatic iritis is a self-limited process and 
will resolve on its own in 7–14 days; however, 
most patients are treated with topical cyclo-
plegics and topical steroids for patient com-
fort and to prevent the formation of posterior 
synechiae and peripheral anterior synechiae. 
With the resolution of iritis, cycloplegics can 
be discontinued and steroids tapered to pre-
vent rebound inflammation.

Anterior Chamber and Lens
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8.1.4	 �Iris Trauma: Sphincter Tear

Introduction  Blunt trauma to the eye can 
cause tears in the iris sphincter muscle, result-
ing in pupillary abnormalities. Compressive 
forces generate horizontal stretching within the 
pupillary aperture in opposition to the resis-
tance provided by the lens, resulting in disrup-
tion of the marginal sphincter fibers [17].

kClinical Presentation and Diagnosis
Patients with iris sphincter tears commonly 
present after blunt trauma to the eye. 
Symptoms are dependent on the extent and 
severity of associated injuries but can include 
pain, photophobia, and blurry vision. Iris 
sphincter tears can be seen on slit lamp exam-
ination as scalloped notches in the iris sphinc-
ter at the pupillary margin. Depending on the 
extent of tearing, the pupil may appear irregu-
lar or dilated and may be minimally reactive 
to light. Evaluation requires careful slit lamp 
examination as hyphema and traumatic iritis 
often occur in conjunction with iris sphincter 
tears. In cases where the pupil appears dilated, 
it is important to rule out a third nerve palsy, 
which can present with mydriasis, ptosis, and 
extraocular muscle abnormalities on the 
affected side. Neuroimaging is indicated if  
third nerve palsy is suspected.

kManagement
Topical corticosteroids and cycloplegics are 
used to treat accompanying iritis and/or 
hyphema. If  pupillary function does not 
return after a period of observation, patients 
may report persistent debilitating glare, pho-
tophobia, and monocular diplopia. Prosthetic 
contact lenses employ the pinhole effect to 
alleviate these symptoms [18]. Surgical pupil-
loplasty may be considered in cases of multi-
ple or large tears [19].

8.1.5	 �Iris Trauma: Iridodialysis

kIntroduction
Iridodialysis is the separation of the iris root 
from the ciliary body. The iris root is the thin-
nest portion of the iris stroma, leaving it par-
ticularly vulnerable to damage [20]. Blunt or 

penetrating trauma is the most common cause 
of iridodialysis in all age groups. Airsoft toy 
guns, bottle rockets, and water balloon sling-
shots are important causes of iridodialysis in 
the pediatric population [5, 21, 22].

kClinical Presentation and Diagnosis
Symptoms of iridodialysis depend on its size 
and associated inflammatory response. Small 
dialyses may be asymptomatic, while larger 
dialyses may cause monocular diplopia, glare, 
and photophobia. The disinserted iris root 
appears on slit lamp examination as polycoria, 
or the presence of an additional “D-shaped” 
pupil (.  Fig.  8.3). Accompanying hyphema 
and/or traumatic iritis are common findings.

kManagement
Topical corticosteroids and cycloplegics may 
be given to treat the accompanying traumatic 
iritis and/or hyphema. Small asymptomatic 
iridodialyses require no further intervention, 
but a larger or symptomatic iridodialysis pres-
ents both functional and cosmetic concerns. 
Treatment is either a prosthetic contact lens or 
surgical repair of the iridodialysis [23, 24].

8.1.6	 �Iris Trauma: Cyclodialysis

kIntroduction
Cyclodialysis describes a separation of the 
longitudinal fibers of the ciliary muscle from 
the scleral spur. This separation, or cleft, pro-

.      . Fig. 8.3  Clinical photograph showing irregular 
D-shaped pupil, clinically significant for iridodialysis. 
(Reprinted with permission from the American Acad-
emy of  Ophthalmology. © 2019 American Academy of 
Ophthalmology)
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vides a pathway for aqueous humor to drain 
into the suprachoroidal space and results in 
ocular hypotony (IOP lower than or equal to 
5 mmHg). The primary cause of cyclodialysis 
in all age groups is blunt trauma [25]. Less fre-
quently, cyclodialysis may be iatrogenic from 
surgical iris manipulation. Aminlari described 
a 4.5-month-old girl who had cyclodialysis 
following trabeculotomy for congenital glau-
coma [26].

kClinical Presentation and Diagnosis
All patients with cyclodialysis will present 
with a very low IOP often less than 5 mmHg. 
In a case review of 32 eyes with cyclodialysis, 
mean presenting IOP was 3.2  mm Hg [27]. 
Clinical studies repeatedly demonstrate that 
the size of the cyclodialysis cleft does not cor-
relate with the degree of hypotony [26, 27]. 
Patient’s history should correlate with clinical 
findings, for example, report of recent blunt 
injury or ocular surgery. Concurrent clinical 
evidence of severe ocular trauma, such as iris 
sphincter tears or hyphema, can also aid in 
the diagnosis. Complications of severe ocular 
hypotony may be observed on initial clinical 
presentation, including shallow anterior 
chamber, cataract, optic disc edema, macular 
edema, choroidal effusion, and retinal or 
choroidal folds [25, 26, 28].

Gonioscopy is the primary method to con-
firm the diagnosis of cyclodialysis, but it has 
several limitations. Gonioscopy is difficult to 
perform on a child, and it is especially difficult 
on a hypotonous eye with a shallow anterior 
chamber. Ultrasound biomicroscopy and 
anterior segment OCT are noninvasive imag-
ing modalities that minimize patient discom-
fort because they do not require direct contact 
with the eye. Both AS-OCT and UBM are 
easy to repeat in order to monitor response to 
treatment [27, 29].

kManagement
The size of the cyclodialysis guides treatment. 
For small clefts (<4 clock hours), treatment 
should begin conservatively with medical 
management consisting of 1% atropine, one 
to two times daily for a period of 6 to 8 weeks. 
It is hypothesized that by relaxing the ciliary 
muscle with atropine, the detached muscle 

fibers are brought closer to the sclera to per-
mit cleft closure [30]. Topical corticosteroids 
should be limited because they can delay heal-
ing of the cleft.

Noninvasive methods of closure such as 
laser photocoagulation [31], transscleral dia-
thermy [32], or transconjunctival cryotherapy 
[33] can be considered for moderate sized 
clefts. Surgical approaches are reserved for 
larger clefts, or if  noninvasive methods have 
failed [34, 35]. Overall, the prognosis of cyclo-
dialysis is favorable. Good visual outcomes 
have been reported following cyclodialysis 
closure regardless of cleft size or time until 
receiving treatment [26, 36].

8.1.7	 �Traumatic Cataract

kIntroduction
Cataract, or opacification of  the crystalline 
lens, is a major preventable cause of  blind-
ness in children worldwide. While a cataract 
in an adult can be successfully managed at 
any point after its development, delayed 
treatment of  a cataract in a child can lead to 
deprivation amblyopia, in which improper 
development of  the visual pathways leads to 
permanent vision loss. In developed coun-
tries, 0.1 to 0.4 per 10,000 children are blind 
from childhood cataracts, and the number 
increases tenfold in developing countries with 
limited access to healthcare [37]. Trauma to 
the globe can induce monocular cataract 
formation, which carries the highest risk of 
amblyopia in children. The percentage of 
childhood cataracts from a traumatic etiol-
ogy has been reported from 11.6% to 57% 
[38–40]. Cataract in a child can also be con-
genital, which may be genetic (autosomal 
dominant), associated with a systemic dis-
ease, or idiopathic [41].

Traumatic cataract is precipitated by blunt 
injury to the eye or direct penetrating injury 
to the crystalline lens and can occur acutely or 
years after the inciting injury. Blunt trauma 
causes a “shock wave” to advance through the 
eye, which stimulates cataract formation. 
Penetrating injury leads to opacification at the 
site of penetrating trauma and can rapidly 
progress to complete lens opacification. The 

Anterior Chamber and Lens
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mechanism of traumatic cataract in children 
varies based on geographic location. The 
majority of injuries are accidental while chil-
dren are playing or involved in sports [42, 43]. 
In a review of patients in Colorado, United 
States, the most common cause of monocular 
cataract was from metallic objects including 
knives or BB guns, while bilateral cataracts 
were often associated with chronic self-injuri-
ous hitting or firework injuries [44].

kClinical Presentation and Diagnosis
The clinical presentation of cataract is vari-
able in a child. Patients typically have a recent, 
or sometimes remote, history of ocular 
trauma and may or may not complain of 
decreased visual acuity. Other presenting signs 
and symptoms include photophobia, strabis-
mus, or the parents noting an abnormal opaci-
fication or discoloration of the child’s eye. 
Leukocoria or “white pupil” is the loss of the 
pupillary red reflex and may be present. Small 
cataracts may not cause any symptoms and 
may be found incidentally during a routine 
eye exam. The diagnosis of cataract is made 
by slit lamp examination which demonstrates 
focal or complete opacification of the crystal-
line lens. Contusion-related traumatic cata-
racts classically form a rosette or stellate 
opacification (.  Fig.  8.4). Total white lens 
opacification may also be seen.

kManagement
Visually significant traumatic cataracts should 
be removed surgically within weeks of the 
injury, especially for children less than 6 years 
of age who are at greatest risk of developing 
deprivation amblyopia [45]. Surgical planning 
can be complex for these patients and varies 
depending on the age of the child and the 
extent of ocular injury. Postoperatively, pedi-
atric patients have a higher tendency for 
inflammation, intraocular pressure increases, 
hyphema, posterior capsular opacification, 
lens-iris capture with intraocular lens decen-
tration, and long-term increased risk of glau-
coma [46–48]. However the prognosis is overall 
favorable. Patients with traumatic cataract 
often have good visual outcomes [49, 50].

8.1.8	 �Ectopia Lentis and Lens 
Subluxation

kIntroduction
Ectopia lentis describes displacement or mal-
position of the crystalline lens. The lens may 
be subluxed, partially displaced while remain-
ing in the pupillary space, or it may be luxed, 
completely dislocated and found free floating 
in the vitreous, anterior chamber or laying 
directly on the retina. Ectopia lentis is most 
commonly the result of blunt trauma to the 
globe, in which shearing forces stretch and 
break the lens zonules resulting in zonular 
dehiscence and subsequent dislocation. Other 
causes of ectopia lentis include congenital 
conditions that predispose to zonular weak-
ness such as Marfan syndrome, homocystin-
uria, or Ehlers-Danlos syndrome. These 
conditions should be considered in non-
traumatic cases, or when lens dislocation 
occurs after a minor injury.

kClinical Presentation and Diagnosis
Symptoms of ectopia lentis depend on the 
degree of lens dislocation. In cases of mild 
subluxation, vision may be minimally affected 
due to refractive changes or not affected at all. 
Complete dislocation will cause severe vision 
loss. Slit lamp examination is necessary to 
evaluate the position of the lens, and the edge 

.      . Fig. 8.4  Slit lamp photograph showing stellate trau-
matic cataract following blunt trauma
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of a subluxed lens may be visible through a 
dilated pupil (.  Fig. 8.5). Iridodonesis (quiv-
ering of the iris) or phacodonesis (quivering 
of the lens) may be present. A posteriorly 
luxed lens may be visualized on dilated fundu-
scopic exam, B-scan ultrasonography, UBM, 
or CT scan. An anteriorly luxed lens will be 
visualized in the anterior chamber and can 
cause pain and a rise in intraocular pressure 
due to pupillary block.

kManagement
Management of  ectopia lentis in children ini-
tially involves optimization of  optical refrac-
tion in order to prevent amblyopia. Cataract 
extraction with intraocular lens implantation 
may be considered when functional visual 
acuity cannot be achieved with refraction, 
the refraction is unstable due to lens mobility, 
or when displacement of  the lens causes sec-
ondary ocular hypertension [51]. Following 
surgical correction, patients should be moni-
tored for late intraocular lens (IOL) decentra-
tion or subluxation, especially if  there is a 
sutured IOL which has long-term risks of 
suture breakage 5 or more years following 
insertion [52–54]. Overall, prognosis is good 
for these patients with the majority experi-
encing an improvement in visual acuity after 
surgery [55]. Despite the risks of  long-term 
suture breakage, overall good outcomes have 
been reported with both iris-fixated [56] and 

scleral-fixated [57, 58] intraocular lenses in 
children. Long-term follow-up shows stabil-
ity of  corrected vision [59].

8.1.9	 �Case Study

A 7-year-old boy presented to the emergency 
department after being hit in the left eye with 
a soccer ball. He complained of  ocular pain 
and blurry vision. Visual acuity was 20/20 in 
the right eye and 20/100  in the left eye. A 
3 mm layered hyphema was visible inferiorly 
in the anterior chamber (.  Fig. 8.6). Initial 
intraocular pressure (IOP) measurements 
were within normal limits. A B-scan was per-
formed because of  the poor view to the fun-
dus and was within normal limits. A sickle 
cell screen was negative. The patient was 
started on prednisolone acetate 1% eye drops 
four times a day to the left eye and cyclopen-
tolate hydrochloride eye drops three times a 
day to his left eye. The patient was advised to 
maintain strict bed rest and was given daily 
follow-up. On day 1, intraocular pressure was 
found to be elevated to 35 mm hg. The patient 
was started on timolol eye drops twice a day 
with improvement in intraocular pressure. 
After 10 days, the clot resorbed and intraocu-
lar pressure remained stable after cessation 
of  timolol. His visual acuity returned to 
20/20.

.      . Fig. 8.5  Clinical photograph showing lens sublux-
ation (ectopia lentis) inferiorly

.      . Fig. 8.6  Clinical photograph showing layered 
hyphema. (Reprinted with permission from the Ameri-
can Academy of  Ophthalmology. © 2019 American 
Academy of  Ophthalmology)
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Key Points
55 For all childhood ocular trauma, early 

intervention is critical to decrease the 
risk of amblyopia, in which improper 
development of the visual pathways 
leads to permanent vision loss.

55 Subconjunctival hemorrhage resolves 
spontaneously and does not require 
treatment.

55 Patients with hyphema must be closely 
monitored for complications, which 
include rebleed, elevations in intraocu-
lar pressure, optic atrophy, corneal 
bloodstaining, synechiae formation, 
and amblyopia.

55 Traumatic hyphemas are typically 
managed with topical cycloplegics, 
steroids, and, if  necessary, intraocular 
pressure lowering medications.

55 Traumatic iritis presents 24–48  hours 
after traumatic eye injury, and patients 
present with photophobia, tearing, and 
blurry vision.

55 Iris sphincter tears appear as scalloped 
notches in the iris sphincter at the pupil-
lary margin and may coincide with the 
presence of hyphema and traumatic iritis.

55 Cyclodialysis is a separation of the 
longitudinal fibers of the ciliary muscle 
from the scleral spur. Patients will have 
low intraocular pressure, and early 
management is medical with topical 
cycloplegics.

55 Traumatic cataract may form after 
blunt or penetrating injury to the eye, 
and patients will have decreased visual 
acuity in the affected eye. Early surgical 
management is indicated in children.

55 Ectopia lentis describes displacement 
or malposition of the crystalline lens, 
and usually occurs following blunt 
ocular trauma.

?? Review Questions
	1.	 Subconjunctival hemorrhages are best 

managed by
	(a)	 Observation
	(b)	 Topical cycloplegics
	(c)	 Topical steroids
	(d)	 Stopping use of  blood thinners

	2.	 An 8-year-old boy presents to the emer-
gency room after being hit in the right 
eye with a basketball. He reports blurry 
vision, eye pain, headache, and sensitiv-
ity to light. The intraocular pressure of 
the right eye is 34 mm Hg, and a 2 mm 
layered hyphema is found in the anterior 
chamber. Sickle cell prep is negative. 
The best next step is
	(a)	 Surgical evacuation of  the anterior 

chamber
	(b)	 Placement of  an eye shield, bed rest, 

and observation
	(c)	 Topical cycloplegics, steroids, and 

intraocular pressure lowering drops
	(d)	 Topical and oral NSAIDs

	3.	 Traumatic iritis typically presents __ 
after a traumatic eye injury
	(a)	 Immediately
	(b)	 Several hours
	(c)	 24–48 hours
	(d)	 1 week

	4.	 Iridodialysis is
	(a)	 The separation of  the longitudinal 

fibers of  the ciliary muscle from 
the scleral spur

	(b)	 The separation of  the iris root from 
the ciliary body

	(c)	 The separation of  the anterior layer 
of  iris stroma is separated from the 
posterior iris stroma

	(d)	 The disruption of  the marginal 
sphincter fibers of  the iris

	5.	 What is the typical clinical presentation 
of  traumatic cyclodialysis?
	(a)	 Elevated intraocular pressure 

> 35 mmHg
	(b)	 Very low intraocular pres-

sure < 5 mmHg
	(c)	 Irregularly shaped pupillary mar-

gins
	(d)	 Blood in the anterior chamber 

(hyphema)

	6.	 A 2-year-old girl with no past medical 
history and normal development to 
date was a passenger in a motor vehicle 
accident and on examination is noted 
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to have a “white pupil” with loss of  the 
pupillary light reflex. What is the likely 
diagnosis?
	(a)	 Traumatic cataract
	(b)	 Hyphema
	(c)	 Ptosis
	(d)	 Strabismus

vv Answer
	1.	 (a)
	2.	 (c)
	3.	 (c)
	4.	 (b)
	5.	 (b)
	6.	 (a)
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