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INTRODUCTION
Retrobulbar hemorrhage is a rare, but potentially disastrous 
condition because it can cause permanent visual impairment 
and blindness. It is known to occur mainly after a periorbital 
trauma or orbital fracture reconstruction, but it can also be 
caused by periorbital surgery, such as blepharoplasty, or even 
circumbulbar anesthesia [1]. 

The incidence of retrobulbar hemorrhage after orbital fracture 
reconstruction is 0.45% to 0.6% [2,3]. Facial fracture associated-
blindness is the most common cause of traumatic visual loss 

following traumatic optic neuropathy and direct eyeball injury 
[3,4]. 

Retrobulbar hemorrhage after orbital fracture reconstruction 
is known to occur within 24 hours of surgery [5]. The optic 
nerve and retina, which play important roles in visual acuity, 
can only withstand 60–90 minutes of elevated intraocular pres-
sure due to retrobulbar hemorrhage [1,3,6]. After that, perma-
nent damage of the optic nerve and retina leading to permanent 
vision loss is likely. Therefore, rapid diagnosis and treatment are 
critical. 

The mechanism of retrobulbar hemorrhage is related to 
bleeding caused by damage to the infraorbital or the anterior 
and posterior ethmoidal arteries during an operation that sub-
sequently causes persistent bleeding after wound closure [1-3]. 
The treatment of retrobulbar hemorrhage is surgical decom-
pression within 24 hours after the diagnosis [1-3]. Although the 
mechanism and treatment of retrobulbar hemorrhage are 
known, studies that reported the risk factors for retrobulbar he-
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matomas are few. Here, we present a case of retrobulbar hemor-
rhage after orbital wall fracture reconstruction and discuss the 
risk factors associated with retrobulbar hemorrhage.

CASE REPORT
A 34-year-old man without any underlying disease was trans-
ferred to our hospital for swelling of the left periorbital area after 
being hit by a baseball. An orbital computed tomography (CT) 
scan showed an orbital floor fracture (Fig. 1A). Reconstruction 
of the depressed orbital floor with porous polyethylene implant 
(Medpor; Porex Corp., College Park, GA, USA) and insertion 
of a negative pressure drainage tube were performed. Before 
surgery, ophthalmologists confirmed the absence of abnormali-
ties on the left eye. No complications were observed until the 
third postoperative day. On the 4th postoperative day, the pa-
tient went outside and smoked a cigarette. It was winter at the 
time, and the temperature was –3°C. A few hours later, the pa-
tient suddenly presented with severe eye pain, edema, and che-
mosis. Relevant medical information including vital signs and 
smoking history are presented in Table 1. The patient’s blood 
pressure and pulse rate were slightly increased after the onset of 
these symptoms. Unilateral proptosis and a dilated pupil were 
observed and the patient’s visual acuity on his left eye decreased 
from 20/20 initially to hand motion. A diagnostic enhanced fa-
cial CT scan revealed a 22× 16× 12 mm retrobulbar hematoma 
and 25 mm of exophthalmos (Fig. 1B-D). Since the signs of ret-
robulbar hematoma were unequivocal, a decompression proce-

dure was immediately performed without measuring the intra-
ocular pressure. Bedside decompression via suture removal was 
performed immediately. Medical treatment including intrave-
nous steroids and 20% mannitol were administered simultane-
ously. Approximately 2 hours after the onset of initial symp-
toms, emergency exploration under general anesthesia was 
conducted (Fig. 2A). Intraoperatively, 3 mL of hematoma as a 
form of fluid collection was evacuated from the inferior portion 
of the orbital cavity near the previously inserted Medpor. The 
quantity of hematoma was also measured as 3.025 mL using the 
picture archiving and communication system software, Deja-
view (Dongeun IT, Bucheon, Korea). Active arterial bleeding 
was not seen, but diffuse oozing was observed. Meticulous he-

Table 1. Patient and medical information before and after retrobul-
bar hemorrhage

Medical information POD 1 POD 2 POD 3 Right after the 
symptom begun

Vital signa)

   SBP (mmHg) 110 110 110 130

   DBP (mmHg) 60 70 70 80–90

   Pulse rate (beats/min) 68 64 68 64–78

   Temperature (°C) 36.3 36.5 36.5 36.1

Negative suction drainage 
amount (mL)

2 2 1 -

Smoking history Current smokerb)

POD, postoperative day; SBP, systolic blood pressure; DBP, diastolic blood pressure.
a)Two consecutive vital sign records (hourly) after the symptom begun were checked. 
It was all the records before the emergency operation was performed; b)0.5 pack/
day×10 years=5 pack-year.

Fig. 1. Computed tomography scan of the patient. (A) Initial computed tomography scan showing coronal view of the orbital floor fracture. 
Infraorbital wall fracture was noted (yellow arrow). (B, C) Emergency enhanced facial computed tomography scan showing a 22×16×12 mm 
retrobulbar hematoma (red arrow) near the Medpor. High attenuation at posterior aspect of lesion was noted, indicating postoperative hema-
toma. (D) Exophthalmos of 25 mm on the left eye due to a retrobulbar hematoma.

A

C

B

D

19.42 mm
5.44 mm



Lee DW et al. Risk factors for retrobulbar hematoma 

112

mostasis was performed after removal of the Medpor. A nega-
tive pressure drainage tube was inserted, and the wound was 
closed. No abnormal findings were observed during the post-
operative ophthalmic examination. Subsequently, visual acuity 
on his left eye was restored to 20/20. On the 4th postoperative 
day, the drainage tube was removed. On the seventh day, the 
patient was discharged. No complications were observed in 
subsequent follow-up examinations at 1, 2, and 4 weeks, and 
protrusion of the left eye also resolved (Fig. 2B and C).

DISCUSSION
The clinical features, diagnosis, and management of the retro-
bulbar hemorrhage are well described in the literature. Patients 
present with severe periorbital pain, proptosis, mydriasis, tense 
hardening of the eyeball, decreased visual acuity, and extraocu-
lar muscle movement limitations [1,3]. Diagnosis is confirmed 
by CT scan. However, if retrobulbar hemorrhage is suspected, a 
CT scan for diagnostic purposes should not delay treatment 
initiation [3]. There are few reports of recovery following vision 
loss due to retrobulbar hemorrhage from orbital fracture repair 
[4]. To minimize vision loss, it is necessary to diagnose and 
treat quickly.

Four days after the orbital floor fracture reconstruction, the 
patient smoked a cigarette in cold weather and suddenly devel-
oped symptoms suggestive of retrobulbar hemorrhage. As ret-
robulbar hemorrhage was suspected, we immediately started 
bedside decompression via suture removal and medications. Si-
multaneously, the diagnosis was confirmed by an enhanced or-
bital CT scan. Decompression was performed through surgical 
exploration within 2 hours of symptoms onset, and vision loss 
was avoided. 

Park et al. [6] reported two cases of retrobulbar hemorrhage 
in a span of 6 years. They described that a negative pressure 
drainage system is effective in retrobulbar hemorrhage preven-
tion [6], which we followed. In our institution, negative pres-
sure drainage systems were used in 371 patients between 2010 
to 2019. Of these patients, this is the first case of retrobulbar 
hemorrhage (Table 2). The drainage cannula was probably not 
functioning properly in this case. Therefore, close observation, 
including visual examination, is essential after using negative 
pressure drainage systems during periorbital surgery. Under the 
normal protocol, drain function is checked every 8 hours by 
our nurses to ensure that the drain is working properly. Closer 
observations may be needed for the patients with risk factors 
such as those suggested in this report. Several studies on de-
layed retrobulbar hemorrhage have suggested that the accumu-
lation of blood could be one of the reasons for delayed compli-
cations [1,7,8]. The implant placed in the orbital area may have 
also impeded fluid drainage. In this case, the malfunction of the 
drainage system was thought to be the reason. The possibility 
of drain malfunction alone causing retrobulbar hemorrhage is 
unlikely unless any other aggravating risk factors such as cold 
weather is present [7]. Moreover, the medical records showed 
that the drain system was functioning properly (Table 1).

Retrobulbar hemorrhage after orbital fracture repair is mainly 
caused by iatrogenic vessel injury [3]. Excessive intraoperative 
manipulation of the orbital tissues causes bleeding of the zygo-

Fig. 2. Photographic findings of the patient. (A) The patient pre-
sented with proptosis and periorbital swelling after tobacco smok-
ing in cold weather. Bedside suture removal was already done. (B) 
No complications, such as decreased visual acuity, diplopia, or ex-
ophthalmos on the postoperative follow-up at 4 weeks. (C) Worm’s 
eye view at 4th postoperative week.
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Table 2. A summary of patients with blow-out fractures during 
2010 to 2019
Variable Value

Total number 371

Average age (range, yr) 35 (1–75)

Retrobulbar hemorrhage 1

Minor complicationsa) 31

Winter seasonb) 104

Smoking 238

Smoking + winter season 38

a)Minor complications including subconjunctival hemorrhage, swelling, itching sensa-
tion, and such; b)Months (January, February, and December) including days lower 
than 0°C are classified into winter season.
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maticotemporal vessels, anterior and posterior ethmoidal arter-
ies, or infraorbital arteries [1]. If hemostasis is not adequately 
achieved, a hematoma develops postoperatively. Persistent 
hemorrhage and hematoma formation lead to an increase in 
orbital cavity volume. However, because the orbital cavity is en-
closed by rigid bony structures and a fascial envelope, even a 
small increase in volume causes an increase in intraorbital pres-
sure [1-3]. This results in venous compression and interferes 
with the intraorbital blood flow, creating a vicious cycle that 
further increases intraorbital pressure. This is referred to as or-
bital compartment syndrome [1,2,6]. Due to sustained in-
creased intraorbital pressure, central retinal artery occlusion 
develops, resulting in ischemic injury of the optic nerve or the 
retina, and ultimately, vision loss [1,2,6].

In this case, considering that diffuse oozing without arterial 
bleeding was found intraoperatively, the hematoma due to 
postoperative oozing did not increase intraorbital pressure to 
the extent of causing central retinal arterial occlusion. In addi-
tion, no other factors, except smoking and cold weather, could 
have affected the situation, since the patient was young and had 
no medical history relating to ophthalmology and other body 
systems. Cold temperature and tobacco smoking, as in our case, 
cause vasoconstriction, which results in increased systemic 
blood pressure [9,10]. An increase in temperature from 10°C to 
25°C causes blood pressure to change sharply, but blood pres-
sure tends to remain relatively steady below 10°C [10]. In our 
case, the cold environment and large temperature difference 
between the ward and outdoor could possibly have increased 
the blood pressure. The increased blood pressure in turn in-
creased the intraorbital pressure, to an extent that resulted in 
occlusion of the central retinal artery. Additionally, the elevated 
blood pressure may have exacerbated the diffuse oozing, there-
by preventing the elevated intraorbital pressure from exiting the 
vicious cycle. 

There are few studies regarding risk factors or prevention of 
retrobulbar hemorrhage. Son et al. reported that anticoagulants, 
though not acetylsalicylic acid, significantly increase the risk of 
retrobulbar hemorrhage [11,12]. Contrarily, Matharu et al. [13] 
reported a case of retrobulbar hemorrhage in a patient on dual-
antiplatelet therapy (acetylsalicylic acid and prasugrel). The au-
thors emphasized the importance of investigating the medical 
history for antithrombotic agent usage in patients with orbital 
fractures or retrobulbar injections [11,13]. However, our patient 
did not have such a medical history. A previous report stressed 
that actions causing intraorbital pressure elevation, such as Val-
salva manipulation, coughing and vomiting, should be avoided 
[1,6]. Our case demonstrated that not only these actions, but 
daily activities such as exposure to cold weather and tobacco 

smoking, may be risk factors for retrobulbar hemorrhage. Our 
retrospective chart reviews showed that only one retrobulbar 
hematoma case was reported over 10 years. Potential risk fac-
tors associated with the winter season should be further studied 
in the future. After an orbital fracture repair, patients usually do 
not experience much pain and often return to their daily lives 
within a few days. It is important to educate patients that daily 
activities could lead to an increase in intraorbital pressure and 
ensure proper self-monitoring. Our case has contributed to the 
literature in this area by identifying daily activities that may in-
crease the risk of retrobulbar hemorrhage. However, further 
studies on risk factors and prevention of retrobulbar hemor-
rhage are required.
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