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Subconjunctival hemorrhage (SCH) is a common cause 
of acute, painless red eye encountered in ophthalmol-

ogy clinics, and emergency services. SCH is defined histo-
logically as bleeding between the conjunctiva and episclera 
[1]. SCH can occur secondary to systemic diseases, local ef-
fects, or trauma [2]. Although SCH is seen more frequently 
with advancing age, it can be met in all age groups, includ-
ing newborns [3]. SCH may occur due to the rupture of 
thin vessels in the conjunctiva due to the sudden increase in 
pressure in the thorax [4]. Retinal hemorrhage (RH) may 

accompany SCH in infants. The incidence of RH in neo-
nates has been reported between 2.6% and 50% depending 
on the examination time and the difference in examination 
techniques [5]. In general, birth-related RH does not affect 
the development of visual function and resorbs sponta-
neously in 2–8 weeks, but delayed resorption of macular 
hemorrhage may cause amblyopia [5–7]. The frequency of 
RH in infants varies depending on the type of delivery. RH 
was reported in newborns at a ratio/incidence of 75% of 
births with vacuum extraction, 33% of spontaneous vagi-

ABSTRACT
OBJECTIVE: The aim of this study is to determine the incidence and characteristics of newborns with subconjunctival hem-
orrhage (SCH).

METHODS: In our study, patient files of term infants referred to the study hospital’s ophthalmology clinic in 2018–19 were 
analyzed. Demographic data of infants including gestational week, birth weight, gender, and head circumference were all 
recorded. The frequency of SCH detection was evaluated depending on delivery type. Demographic data of infants with and 
without retinal hemorrhage (RH) were compared.

RESULTS: A total of 172 eyes of 86 infants were included in study. Forty-two (48.8%) of 86 neonates were male, and 44 
(51.2%) were female. Mean gestational week was 38.62±1.1. SCH was detected in 31.4% (27) in the right eye, 36% (31) 
in the left eye, and 32.6% (28) in both eyes. The diagnosis was made at the mean of 3.74 days (range 1–20). Mean birth 
weight was found as 3621.1±453.3 g, head circumference as 35.4±1.3 cm, height as 50.7±2 cm, and chest circumference as 
33.6±1.4 cm. Mean Apgar score in 1st min was 7.1±0.4; 5th min was 9. About 11.6% (10) of the mothers were nulliparous, 
and 88.4% (76) were multiparous. It was found that 79 of the deliveries were vaginal and seven with cesarean section. RH 
was not detected in any of the infants born with cesarean section.

CONCLUSION: SCH and RH were more common in infants born vaginally. If SCH is detected, a fundus examination should 
be performed to not miss possible RH.
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nal deliveries, and 6.7% of cesarean section (C/S) [6]. Too 
short or too long and traumatic delivery is a risk factor for 
RH development [8]. Birth-related hemorrhage in infants 
can also be localized or diffuse at the intraretinal level [5].

Therefore, this study aimed to determine the congen-
ital characteristics of infants with SCH and define the 
incidence of co-occurrence of SCH with RH.

MATERIALS AND METHODS

A total of 172 eyes of 86 infants born at 37 weeks and 
above, who were consulted for SCH in Kanuni Sultan 
Suleyman Training and Research Hospital in the oph-
thalmology clinic 2018–2019, and who had a detailed 
anterior segment and fundus examination were includ-
ed in this retrospective study. Neonates with congenital 
anomalies and systemic diseases and those with any kind 
of bleeding disorder, or a history of congenital bleeding 
disorders, additional congenital ocular, or systemic pa-
thologies were not included in the study. The study was 
conducted as per the Helsinki Declaration and by obtain-
ing the Kanuni Sultan Suleyman Training and Research 
Hospital Clinical Research Ethics Committee approval 
with the number of KAEK/2020.06.101 in June 29, 
2020. A statement of consent to publish these findings 
and images were gathered from the patients included.

Maternal, obstetric, and neonatal data such as gender, 
gestational week, birth weight, head circumference, chest 
circumference, height, 1st and 5th min Apgar scores, deliv-
ery type (vaginal delivery, c/s, intervened delivery), and 
complications related to delivery were all recorded. The 
side of the eye with SCH, the presence of RH in the eye 
with SCH, the grade of RH, and resolution time of the 
RH were recorded.

RH classification was made according to the criteria 
specified by Egge et al. [9] Grade 1 was classified as thin 
hemorrhage limited around the optic disc, grade 2 as 
patchy irregular bleeding not exceeding the optic disc’s 
diameter, and grade 3 as flame-like bleeding larger than 
an optic disk head or hemorrhage in the macula.

Statistical Analysis
SPSS (SPSS Inc, PASW Statistics for Windows, Ver-
sion 18, Chicago, USA) program was used for statistical 
analysis. Whether the data comply with the normal dis-
tribution was evaluated using the Kolmogorov–Smirnov 
test for the 30 patients and above group, and the Sha-
piro–Wilk test for 30 patients and below group. Pa-
rameters not conforming to a normal distribution were 

evaluated using the Mann–Whitney U-test. Categori-
cal variables were compared using the Chi-square test. 
P<0.05 was considered statistically significant.

RESULTS

A total of 86 infants were included in the study. Of whom 
42 infants were male, and 44 were female. The mean ges-
tational week of infants was 38.62±1.074 weeks. SCH 
was detected in 27 (31.4%) of the infants in the right eye, 
31 (36%) in the left eye, and 28 (32.6%) in both eyes. 
The SCH diagnosis was made in a mean of postpar-
tum 3.74 days (range 1–20). Demographic characteris-
tics of infants with SCH are presented in Table 1. RH 
was detected in 16 infants (18.6%). It was found that 

Highlight key points

• Bilateral SCH cases should be evaluated under the increased 
risk for coincidence of RH.

• Infants with bilateral SCH should be directed to ophthalmol-
ogists for detailed ophthalmic examination.

• Infants with RH accompanying to SCH should be followed up 
for a longer period of time in terms of vision disorders that 
may develop in the future.

Birth weight (g) 3621.05±453.37
Height (cm) 50.73±1.96
Head circumference (cm) 35.35±1.28
Chest circumference (cm) 33.55±1.44
Gestational week 38.62±1.07
Apgar score 1st min. 7.08±0.35 range 
   (6–8) median 7
Apgar score 5th min. 9±0 range 
   (9–9) median 9
Rate of nulliparity 10.5%
Maternal age 27.64±3.26
Delivery mode (%)
 Vaginal delivery n=79 91.27
  10 maternal dystocia 11.62
  1 vacuum delivery 1.16
  1 delivery with meconium-stained 
  amniotic fluid 1.16
  1 vaginal septic delivery at home 1.16
  7 others 8.13
Cesarean section n=7 8.13

Table 1. Demographic characteristics of infants with 
subconjunctival hemorrhage (n=86)
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77 (89.5%) of the infants were born from multiparous 
mothers, and 9 (10.5%) were from nulliparous mothers. 
It was observed that 79 (91.9%) of the deliveries were 
vaginal, and 7 (8.1%) were with cesarean section.

An infant was delivered by vaginal delivery with inter-
vention, one was diagnosed as perinatal asphyxia stage 1, one 
had meconium stained amniotic fluid, and one was delivered 
by vaginal septic delivery at home. Apart from these, seven 
of them had a history of maternal dystocia, one of these in-
fants, who was born in 36th gestational week, had a history of 
hospitalization in an incubator for 20 days. Adrenal hema-
toma occurred in one patient, and clavicle fracture occurred 
in five patients due to dystocia. RH also developed in one 
infant with a history of interfered delivery and one infant 
with a history of dystocia and developed clavicle fracture.

RH was also detected in 16 (18.6%) of 86 infants 
with SCH. About 56.2% of RHs were grade 3, 25% were 
grade 2, and 18.8% were grade 1. The mean time for the 
complete resolution of RHs was 18.69 days (range 7–48).

The comparison of the congenital characteristics of 
the group with SCH and the group with SCH accom-
panied by RH is presented in Table 2. It was observed 
that 63 of 70 infants who did not develop RH were 
delivered by vaginal delivery and seven by cesarean sec-
tion. It was found that all 16 infants who developed RH 
were born vaginally. Sixty-two (88.57%) of the mothers 
of infants who did not develop RH and 14 (87.5%) of 
the infants who developed RH were multiparous moth-
ers. The group with SCH only and the group with RH 
did not differ in terms of delivery type and multiparity 
(p=0.223, p=0.470, respectively).

DISCUSSION

SCH related to delivery is a common ophthalmological 
complication in infants (Fig. 1). Pressure changes in the 
birth canal or dystocia are the most common etiologic 
factors for SCH [3]. The prevalence of SCH is reported 
to be 1.7–46.3% for infants delivered by vaginal delivery 
[10, 11], SCH spontaneously regresses and does not af-
fect vision. Conjunctival hemorrhage was known to be as-
sociated with delivery mode, multiparity, rapid 2nd stage of 
delivery, black race, high birth weight, head circumference, 
and gestational week [12]. In accordance wtih the litera-
ture, in this study, 88.4% of infants with SCH had mul-
tiparous mothers, their mean birth weight was over 3500 
g, their mean height was above 50 cm, and their mean Ap-
gar score was high, and 91.9% of the patients were deliv-
ered vaginally. Besides, most of the mothers whose infants 
had either SCH or RH were multiparous (Table 2).

 Subconjunctival hemorrhage Subconjunctival hemorrhage with retinal hemorrhage p 
 (n=70) Median (n=16) Median

Birth weight (g) 3621.50 3619.06 0.881m

Height (cm) 50.64 51.13 0.21m

Head circumference (cm) 35.31 35.5 0.612m

Chest circumference (cm) 33.50 33.75 0.253m

Gestational week 38.7 38.31 0.152m

Apgar score 1st min. 7.11 6.94 0.081m

Apgar score 5th min. 9 9 1m

Rate of nulliparity (%) 11.4 6.2 0.542c

Rate of vaginal delivery (%) 90 100 0.187c

m: Mann–Whitney U-Test; c: Chi-square test.

Table 2. Comparison of the characteristics between the group with only subconjunctival hemorrhage and the group with ac-
companying retinal hemorrhage

Figure 1. Subconjunctival hemorrhage in a newborn infant 
at postnatal 1st day.
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RH is another ocular injury, which can accompany 
with SCH in neonates, especially whose had a history 
of dystocia and asphyxia. The incidence of RH in infants 
varies between 2.6% and 50% [6]. The present study 
revealed that RH was detected in 18.6% of the infants. 
Perinatal asphyxia is defined as the main cause of RH 
[13]. In this study, only a patients had perinatal asphyxia 
and he developed either SCH and RH. This can be ex-
plained by the limited number of participants and also 
the study center had an overall low rate of perinatal as-
phyxia. The incidence of RH is also related to the mode 
of delivery. It is mostly seen in vaginal delivery, especially 
in vacuum-assisted vaginal delivery. The reason of RH 
is thought to be mechanical trauma in the retinal vessels 
due to direct compression of the head [14]. While spon-
taneous vaginal delivery is pointed as a risk factor for RH, 
C/S is thought to be protective [15]. In this study, all pa-
tients who developed RH were born vaginally. There is 
conflicting data regarding the effect of the duration of 2nd 
stage of delivery on RH. Although Emerson et al. found 
that the duration of the 2nd stage of delivery did not af-
fect the risk of developing RH, Williams et al. showed 
that the shortness of the 2nd stage (<30 min) of delivery 
increased the risk for RH [14, 16]. Probably, in case of 
2nd stage of delivery to be shorter than expected, the sud-
den decrease in intracranial pressure of the fetus causes 
ruptures of the retinal vessels. Duration of the delivery 
stages were not included in this study, but 87.5% of our 
patients who developed RH were born from multipa-
rous mothers, and the delivery of multiparous mothers is 
known to be faster than the nullipars’, because their birth 
canals are wider. RHs in infants of study resolved quickly 
without any visual loss. Figure 2 demonstrates RH of the 
infant and the complete resolution after 14 days (Fig. 2A, 
B). Almost all RHs are recorded to be resolved within 2 
weeks, and none exceeded 4 weeks [5, 14]. In our study, 
the mean resolution of RH time is 18.69 day. Whether 

RH does not resolve or in case of delay in the resolu-
tion, this may result in abnormalities of visual functions 
[9, 16]. In particular, grade 3 RHs may take a long time 
to resolve [17]. A total of 56.3% of patients had grade 
3 RH in the present study. Only a single one of them 
involved the macula. Complete resolution for the only 
RH involving macula took 48 days. Different incidence 
of RH grades was defined in the literature, and this may 
be associated with the timing of first fundus examination 
time. In this study, mean time to first fundus examina-
tion was quite early, 3.7 days following birth. RH is often 
seen bilaterally [7]. In this study, we also detected bilat-
eral RH at a rate of 56.25%. Conjunctival and RH can 
be caused by traumatic reasons and can be seen together. 
A comprehensive newborn examination performed by a 
pediatrician includes an ocular examination. However, 
many significant ocular pathologies in the infant can be 
overlooked by pediatrician, and a detailed ocular exam-
ination is required to avoid it. RH which can accompany 
with SCH may have a negative effect on visual function. 
Hence, detailed eye examination including funduscopy 
should be performed for infants with SCH in order not 
to miss a possible accompanying RH.

Asphyxia and traumatic delivery history are essential 
in the etiology of both subconjunctival and RH. The first 
examination of infant is performed by pediatricians, and 
SCH can be easily diagnosed. However, the presence of 
RH requires a detailed fundus examination by ophthal-
mologists to be visualized.

The present study had some limitations. First, authors 
could not give long-term outcome of patients due to the 
short follow-up time. Second, this study included a lim-
ited number of infants with SCH instead of all infants 
who were born vaginally in the study hospital. Hence, fu-
ture studies including more infants with a long follow-up 
time are required to better understand the etiology and 
outcome of SCH and/or RH.

Conclusion
A considerable percentage of infants with SCH may 
also have a RH, which can lead visual abnormalities in 
follow-up. Therefore, authors suggest that infants with 
SCH should be directed to ophthalmologists for de-
tailed ophthalmic examination. Especially, for bilateral 
SCH cases, physicians should pay more attention due to 
the increased risk for coincidence of RH. Besides, those 
infants should be followed up for a longer period in terms 
of vision disorders that may develop in the future.

Figure 2. (A) Retinal hemorrhage in a newborn infant at 
postnatal 1st day and (B) completely resorbed retinal hem-
orrhage in the previous newborn infant at postnatal 14th day.
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