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Case Report

Introduction

Retinopathy of prematurity (ROP) is a proliferative retinal 
vascular disease affecting the retina of premature infants.1 
Characterized by retinal ischemia, aberrant angiogenesis, 
fibrovascular proliferation, and progressive vitreoretinal trac-
tion, ROP accounts for 14% of childhood blindness in the 
United States and greater than 20% in developing nations.1

Multiple risk factors for the development of ROP have been 
identified. Of these, low birth weight and gestational age carry 
a considerable risk.2 Early identification and intervention are 
critical in preventing permanent vision loss. To decide whether 
a patient will undergo treatment, and if so when, it is crucial to 
assess the retina in detail with binocular indirect ophthalmos-
copy or multimodal imaging, such as fluorescein angiography 
(FA) or fundus photography.3

A poor view of the fundus is of major concern in ROP 
screening because the quality of the examination can be com-
promised by various factors.3 In examinations performed in the 
neonatal intensive care unit (NICU), we observed that patients 
with hyperbilirubinemia undergoing ROP screening often dem-
onstrated icteric vitreous. In addition, weekly fundus examina-
tion might not be feasible because of the preterm infant`s small 
size for gestational age and his or her fragile health conditions. 
In cases of undiagnosed advanced ROP or where treatment is 
delayed, consequences can include neovascularization, retinal 
detachment, and irreversible vision loss.1,3

Here, we present 2 cases of preterm newborns with  
ROP and vitreous opacification thought to be caused by 
hyperbilirubinemia.

Case Reports

Case 1

A male neonate with a gestational age of 23 weeks and birth 
weight of 500 g presented to Jackson Memorial Hospital for 
premature rupture of membranes. The neonate had respiratory 
distress syndrome, necrotizing enterocolitis, anemia of prema-
turity, and hyperbilirubinemia. He had received oxygen therapy 
and was admitted to the NICU for 54 days.

At birth, the patient’ total and direct bilirubin levels were  
5.7 mg/dL and 4.7 mg/dL, respectively, and he did not receive 
treatment for hyperbilirubinemia. At 31 weeks postconceptual 
age (PCA), he was evaluated for the first time by a pediatric 
retina specialist. The ophthalmic examination showed an 
icteric eye and icteric vitreous, making the details of the retina 
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vasculature difficult to access. At that time, his total and direct 
bilirubin levels were 5.2 mg/dL and 4.3 mg/dL, respectively.

At 32 weeks, a fundus examination was still difficult to 
interpret because of the increased icteric vitreous; however, 
the patient presented with stage 2 zone 1/2 (12 clock hours) 
ROP without plus disease in both eyes (Figure 1, A and B). 
His total and direct bilirubin levels were 13.3 mg/dL and 11.7 
mg/dL, respectively. Given the sickness of the neonate and 
the difficulty in the examination, it was decided to administer 
intravitreal bevacizumab in both eyes to prevent disease 
progression.

At 33 weeks, the patient’s retinal details were not clear 
because of a very icteric vitreous (Figure 1, C and D). His total 
and direct bilirubin levels were 17.3 mg/dL and 15.2 mg/dL, 
respectively. At that moment, FA was attempted without benefit 
in the assessment of the retinal vasculature (Figure 2).

At 35 weeks, the vitreous was less icteric, the ROP had 
regressed, and the vessels were reaching zone 2 (Figure 1,  
E and F). His total and direct bilirubin levels were 4.5 mg/dL 
and 2.5 mg/dL, respectively.

During subsequent weekly examinations, the patient 
remained stable until he was discharged from the NICU and 
followed in the outpatient clinic without complication. His 
total and direct bilirubin levels went back to normal at 0.5 mg/
dL and 0.4 mg/dL, respectively.

Case 2

A female neonate with a gestational age of 23 weeks and birth 
weight of 500 g was born at Jackson Memorial Hospital as a 
result of the mother’s cervical incompetence. The neonate 
had respiratory distress syndrome, necrotizing enterocolitis, 
intraventricular hemorrhage, progressive hydrocephalus, and 
hyperbilirubinemia. She had received oxygen therapy and 
was admitted to the NICU for 189 days.

At birth, her total and direct bilirubin levels were 9.7 mg/dL 
and 7.4 mg/dL, respectively. She was treated for hyperbilirubi-
nemia with phototherapy.

At 33.5 weeks PCA, the patient was evaluated for the first 
time by a pediatric retina specialist. An ophthalmic examination 
showed an icteric eye and icteric vitreous, making the details of 
the retinal vasculature difficult to assess. At that time her total 
and direct bilirubin levels were 5.2 mg/dL and 4.3 mg/dL, 
respectively.

At 34.3 weeks, a fundus examination was still difficult and 
the patient presented with stage 1 in zone 2 (6 clock hours) ROP 
without plus disease in both eyes. Her total and direct bilirubin 
levels were 6.7 mg/dL and 5.4 mg/dL, respectively.

At 35.3 weeks, the ROP progressed to stage 2 zone 2  
(12 clock hours) in both eyes and the total and direct bilirubin 
levels were 14.7 mg/dL and 12.8 mg/dL, respectively. Given 
the sickness of the neonate and the difficulty in the examina-
tion, it was decided to administer intravitreal bevacizumab in 
both eyes to prevent disease progression. In the subsequent 
week, the patient’s retinal details were not evident given the 
icteric vitreous (Figure 3, A and B). FA was attempted but not 

informative (Figure 4). Her total and direct bilirubin levels 
were 20.9 mg/dL and 17.9 mg/dL, respectively.

At 37.3 weeks, the vitreous was less icteric, the ROP had 
regressed, and the vessels were reaching zone 2. At that time, 
the total and direct bilirubin levels were 5.1 mg/dL and 3.4 mg/
dL, respectively.

During subsequent weekly examinations, the patient remained 
stable until she was discharged from the NICU and followed in 

Figure 1.  (A and B) Bilateral fundus photographs in Case 1 at  
32 weeks postconceptional age (PCA) show a deteriorating view of 
the fundus. The total and direct bilirubin levels were 13.3 mg/dL  
and 11.7 mg/dL, respectively. Fundus photographs of the right eye 
(C) and left eye (D) in Case 1 at 33 weeks PCA show complete 
icteric vitreous obstructing fundus visualization. The total and direct 
bilirubin levels were 17.3 mg/dL and 15.2 mg/dL, respectively.  
Fundus photographs of the right eye (E) and left eye (F) in Case 1 at 
35 weeks PCA show no ROP, no plus disease, and vessels reaching 
zone 2. The total and direct bilirubin levels were 4.5 mg/dL and  
2.5 mg/dL, respectively.

Figure 2.  Fluorescein angiography of the right eye (A) and left eye 
(B) in Case 1 at 33 weeks postconceptional age shows complete 
icteric vitreous obstructing visualization.
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the outpatient clinic without complication. Her total and direct 
bilirubin levels were normal at 0.5 mg/dL and 0.4 mg/dL, 
respectively.

Conclusions

We present 2 cases of premature newborns with hyperbilirubi-
nemia and ROP who could not be examined properly to assess 
the progression of ROP because of vitreous opacification in the 
setting of an icteric vitreous and a very frail and tenuous health 
status. We hypothesized that high bilirubin obstructs the visibil-
ity the retinal vasculature by making the vitreous gel icteric. 
The age of the child, the presence of a tunica vasculosa, and the 
at times hazy cornea do not allow for a detailed retinal examina-
tion at a critical time.

The inability to perform detailed examinations of the  
fundus in a timely fashion during ROP screening can lead to 

uncertainty regarding the diagnosis and treatment of these 
patients4 and might lead to irreversible changes that cause 
visual loss. Thus, in such patients, if a diagnosis of ROP is 
made, providers may consider treatment with an intravitreal 
injection of an antivascular endothelial growth factor (anti-
VEGF) agent to avoid disease progression. The treatment 
would also allow the neonate to improve without the need for 
weekly examinations if the neonate is not physically able to 
tolerate the examinations. Special consideration should be paid 
to the status and trends of the patient’s bilirubin levels because 
these likely correspond to the degree of icteric vitreous.

Hyperbilirubinemia is common in newborns.5 Elevated 
bilirubin in preterm and full-term babies result from different 
mechanisms, including decreased bilirubin uptake by hepato-
cytes, excess bilirubin load in hepatocytes, and impaired biliru-
bin conjugation.6,7 Although hyperbilirubinemia is common in 
term newborns (60%), it is more prevalent (80%) and severe in 
preterm infants because of the underdeveloped liver.6,7 In full-
term infants, unconjugated bilirubin levels less than 12 mg/dL 
and conjugated bilirubin levels greater than 15 mg/dL require 
treatment. In preterm infants, there is no safe threshold for 
hyperbilirubinemia and treatment is based on gestational age 
and clinical factors.8 For these patients, the treatment is usually 
phototherapy and, less common, exchange transfusions.9

Given the difficulty of examination in the setting of hyper-
bilirubinemia in extreme premature, medically complex new-
borns, we imagined that performing FA could clarify the 
disease. This was attempted without benefit in the assessment 
of the retinal vasculature. Also, in infants whose health is 
already frail, the length of the angiography is at times intolera-
ble. Furthermore, because of the wavelength of this examina-
tion, hyperbilirubinemia with an icteric vitreous may not only 
obstruct indirect fundus ophthalmoscopy but also angiographic 
details. This occurs because bilirubin has a bichromophoric 
nature, causing it to both absorb and emit light.10 It absorbs 
light primarily at a wavelength of 450 to 460 nm and fluoresces 
at a wavelength of 510 to 570 nm.10,11 Meanwhile, FA uses a 
water-soluble orange dye that absorbs blue light at a wave-
length of 465 to 490 nm and emits green light at a wavelength 
of 520 to 530 nm, which overlaps with that of bilirubin.12,13 
Therefore, the fluorescence of bilirubin can also affect the 
quality of fundus photograph and FA studies. Monitoring ROP 
progression in these patients can be challenging.

In conclusion, hyperbilirubinemia may produce an icteric 
vitreous in which the yellowish vitreous obstructs fundus 
examination as well as FA. Thus, screening and monitoring 
ROP in such patients can be especially arduous. In our patients, 
it is possible that spontaneous regression of ROP would have 
occurred; however, after weighing the benefits and drawbacks, 
we chose to provide intravitreal anti-VEGF treatment to stop 
the condition from progressing. If beneficial, a physician may 
consider anti-VEGF injections after individually assessing 
patients whose frail health status will not tolerate weekly exam-
ination. Of course, a detailed discussion with the caretakers of 
the infants is of utmost necessity.

Figure 3.  Fundus photographs of the right eye (A) and left eye 
(B) in Case 2 at 36.3 weeks postconceptional age (PCA) show the 
patient’s retina could not be well examined because of the icteric 
vitreous. The total and direct bilirubin levels were at 20.9 mg/dL  
and 17.9 mg/dL, respectively. Fundus photographs of the right eye 
(C) and left eye (D) in Case 2 at 37.3 weeks PCA show that a 
vitreous was less icteric, the ROP had regressed, and the vessels 
were reaching zone 2. The total and direct bilirubin levels were at 
4.5 mg/dL and 2.5 mg/dL, respectively.

Figure 4.  (A and B) On bilateral fluorescein angiography 
photographs, the patient’s retina could not be well examined 
because of the icteric vitreous.
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