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Abstract
Background: We aimed to retrospectively measure the incidence of missed orbital blowout fracture diagnosis in 
primary examinations of patients with surgically treated fractures, to identify the causes of the diagnostic over-
sight, and to describe the clinical manifestations of the fractures.
Material and Methods: A retrospective cohort of all patients with unilateral orbital blowout fractures who under-
went subsequent surgical fracture reduction at the Department of Oral and Maxillofacial Diseases, Helsinki Uni-
versity Hospital, from January 2011 to July 2021, was gathered. Demographics, fracture type, associated injuries, 
clinical manifestations, reconstruction indication, diagnostic delay, and causes of fractures were analysed. For 
statistical analysis, Fisher’s exact test, unpaired t-test, and the Wilcoxon Rank Sum were used. Significance was 
set at P˂0.05.
Results: Fracture diagnosis was missed in 26 (13%) of 207 patients: in 40% of patients aged under 18 years and 
in 10% of patients aged 18 years or over (P=0.005). Suboptimal eye examination was found in 62% of patients 
with missed fracture and in 13% of those with timely diagnosis (P<0.001). Adjusted odds ratios for missed di-
agnosis in patients aged under 18 years versus patients aged 18 years and over was 9.3 (95% CI 2.4-35) and in 
patients with suboptimal versus sufficient eye examination 13.6 (95% CI 5.1-37). More common clinical man-
ifestations in patients aged under 18 years were diplopia or restricted eye movements (P=0.005), pain in eye 
movements (P=0.010), nausea and/or vomiting (P<0.001), and bradycardia (P=0.014); periorbital haematoma was 
rarer (P<0.001). Suboptimal eye examination was involved in 62% and misinterpretation of computed tomography 
images in 50% of missed fractures, together explaining 85% of cases.
Conclusions: Orbital blowout fractures are often missed in primary examination, especially in children and ado-
lescents, who also present with subtler clinical manifestations. While the diagnosis can be difficult, appropriate 
clinical and radiological examination will reveal most cases.
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Introduction
Orbital blowout fractures involve fracturing of the thin 
orbital floor or medial wall bones, with the orbital rim 
remaining intact (1). These fractures typically arise 
from a blunt hydraulic or buckling mechanism, or a 
combination of both (2).
Delayed treatment leads to prolonged suffering for the 
patient and may have severe consequences. These include 
vision loss due to retrobulbar haematoma compressing 
the optic nerve, worsened ocular motility or persistent 
diplopia due to muscle incarceration and ischaemia, and 
oculocardiac reflex due to vagal stimulation with poten-
tially life-threatening sequelae (3-9). Prompt diagnosis 
and intervention can be critical for minimising the long-
term impact of orbital blowout fractures (6-8,10-12).
Symptoms of orbital blowout fractures range from mild 
to severe and include impaired ocular motility, diplopia, 
globe malposition, vagal symptoms, emphysema, pain, 
swelling, ecchymosis, and paresthesia (13-16). Children 
typically sustain a trapdoor type fracture with less ob-
vious outward signs of trauma than adults (8,14,16,17). 
While paediatric fractures pose a particular diagnostic 
dilemma (18), challenges remain in all age groups(19).
We aimed to retrospectively assess the occurrence of 
missed orbital fractures in primary evaluation, to iden-
tify the causes behind the diagnostic oversight, and to 
describe the clinical manifestations of orbital blowout 
fractures in patients with subsequently reconstructed 
orbital blowout fractures. We hypothesise that missing 
the diagnosis in primary evaluation is more common in 
patients under 18 years of age.

Material and Methods 
- Study design
A retrospective cohort study was designed to evaluate 
diagnostic accuracy in surgically treated unilateral or-
bital blowout fracture patients. Data from all patients 
with orbital floor and/or medial wall fractures requiring 
reconstructive surgery at the Department of Oral and 
Maxillofacial Diseases, Helsinki University Hospital, 
from 1 January 2011 to 31 July 2021, were collected.
- Inclusion and exclusion criteria
Patients requiring surgery for unilateral orbital blow-
out fracture (i.e. fracture of the orbital floor and/or me-
dial wall without other facial fractures extending to the 
orbit) due to blunt trauma were included in the study. 
Excluded were patients with fractures extending to the 
orbital rim, patients with bilateral fractures requiring 
reconstruction, and patients who did not seek medical 
evaluation within 21 days of the initial injury.
- Study variables
The outcome variable was missed diagnosis of an iso-
lated orbital fracture by a health care professional. A 
missed diagnosis was established when a fracture was 
not suspected or diagnosed during the patient’s primary 

evaluation at the primary health care visit.
To evaluate the significance of patients´ age in missing 
the diagnosis, the primary predictor variable was age 
grouped as children (˂ 18 years) or adults (≥18 years). 
Additionally, age groups were stratified into the follow-
ing subgroups: 1) <12 years, 2) 12-17 years, 3) 18-64 
years, and 4) ≥65 years.
Additional predictor variables were clinical symptoms 
and findings, which were categorised as periorbital 
haematoma, diplopia and/or restricted eye movement, 
subconjunctival haemorrhage, infraorbital nerve injury, 
pain in eye movements or opening, soft tissue entrap-
ment/impingement (confirmed during surgery), swelling 
impeding clinical examination, facial wound requiring 
suturing, nausea and/or vomiting, eye injury (requiring 
ophthalmological treatment and/or follow-up), and bra-
dycardia (defined as heart rate ˂50 in the acute setting 
for adults and ˂60 for children aged under 12 years).
Explanatory variables were sex, injury mechanism, 
suboptimal evaluation of eye status, orbital blowout 
fracture type, presence of combined facial fractures not 
extending to the orbit, associated injuries outside the fa-
cial region, and loss of consciousness (confirmed by an 
eyewitness) and/or radiological intracranial injury. In-
jury mechanisms were grouped into the following seven 
categories: 1) assault, 2) ground-level fall, 3) sports or 
recreational accident, 4) fall from height, and 5) traffic 
accident. Suboptimal evaluation of eye status was de-
termined to have occurred when eye movements, dou-
ble vision, or subjective visual acuity was not recorded. 
Orbital blowout fractures were classified as orbital 1) 
floor fracture, 2) medial wall fracture, or 3) combined 
fracture of floor and medial walls.
Associations of explanatory and predictor variables, 
as well as clinical manifestations and age groups, with 
missed diagnosis were evaluated. Number of days from 
primary evaluation to fracture diagnosis and its causes 
were reported. In addition, indications for surgery (clin-
ical symptom or orbital volume growth) were presented.
- Statistical analyses
The association between categorical variables was test-
ed using Fisher’s exact test. Means and medians were 
compared using the unpaired t-test and the Wilcoxon 
Rank Sum test, respectively. Statistical significance was 
set at P˂0.05. Binary logistic regression was employed 
to calculate adjusted odds ratios for age and suboptimal 
eye evaluation. All statistical analyses were performed 
using R software (The R Project for Statistical Comput-
ing), version 4.3.1.

Results
Data collection is described in detail in Fig. 1. A total of 
207 patients with reconstructed orbital fractures were 
included. All fracture diagnoses were confirmed radio-
logically by computed tomography (CT) imaging.
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nation was found in 16 (62%) of 26 patients with missed 
diagnosis (P<0.001). In patients with timely diagnosis, 
23 (13%) of 181 eye examinations were defined as sub-
optimal (P<0.001). Injury mechanisms were different 
between patients aged under 18 years and patients aged 
18 years and over (P<0.001). Sports and recreational in-
juries were the predominant cause of injury in patients 
aged under 18 years, accounting for 67% (10 of 15) of 
cases. In patients aged 18 years and over, the leading 
cause was assault, comprising 45% (87 of 192) of cases. 
Injury mechanism was associated with missed diagno-
sis (P=0.046). Orbital floor fractures were more likely 
to get missed than combined or medial wall fractures 
(P<0.001).

The mean age of all 207 patients was 44 years (range 
5.4-91, median 41). Associations between explanatory 
variables and age groups are described in Table 1. There 
were more males in both age groups, 87% in children 
and 62% in adults. Injury mechanisms differed between 
the groups (P<0.001). Sports accidents (53%) were the 
most common cause in children, whereas assaults (45%) 
were the most common cause in adults. Fractures were 
more extensive in adults, with 38% being combined 
fractures of the orbital floor and medial wall, compared 
with 6.7% in children (P=0.001).
In 26 (13%) of 207 patients, the diagnosis was missed. 
Table 2 compares explanatory variables of patients with 
and without missed diagnosis. Suboptimal eye exami-

 Study variables
Patients under 18 

year of age
Patients of 18 
years or more  

p
n % of n n % of n

All 15 7 192 93 -

Sex
Male 13 10 119 90

0.09
Female 2 3 73 97

Injury mechanism

Assault 2 2 87 98

<0.001

Ground-level fall 2 3 58 97

Sports or recreational accident 10 29 25 71

Fall from height 1 8 11 92

Traffic accident 0 0 11 100

Suboptimal eye examination
No 12 7 156 93

1.0
Yes 3 8 36 92

Orbital blowout fracture type

Floor 12 9 118 91

0.001Combined 1 1 73 99

Medial wall 2 67 1 33

Combined facial fracture (not 
extending to the orbit)

No 14 9 141 91
0.12

Yes 1 2 51 98

Associated injuries
No 14 9 138 91

.12
Yes 1 2 54 98

Loss of consciousness and/or 
radiological intracranial injury

No 13 8 153 92
0.70

Yes 2 5 39 95

Fig. 1: Data collection process.

Table 1: Associations between study variables and age group in 207 patients with orbital blowout fracture.
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A missed fracture diagnosis occurred in 40% of chil-
dren and 10% of adults (P=0.005). In patients aged 12-
18 years and under 12 years, 22% and 67% of diagnoses, 
respectively, were initially missed (Table 3) (P=0.003). 
Adjusted odds ratio for missed diagnosis in patients un-
der 18 years versus patients 18 years and over was 9.3 
(95% CI 2.4-35) and in patients with suboptimal versus 
sufficient eye examination 13.6 (95% CI 5.1-37).
Children’s blowout fractures exhibited distinct clini-
cal manifestations relative to adults. The most common 
manifestations included diplopia and/or restricted eye 
movements (93% vs. 57%, P=0.005), pain in eye move-
ments or opening (67% vs. 32%, P=0.010), soft tissue en-
trapment (73% vs. 30%, P=0.001), nausea and/or vomit-
ing (73% vs. 20%, P<0.001), and bradycardia (20% vs. 
2.6%, P=0.014). Periorbital haematoma was rarer in 
children than in adults (47% vs. 90%, P<0.001) (Fig. 2).
Clinical symptom (restricted eye movements, diplopia, 
or significant GMP) was the reconstruction indication 

in 93% and 70% of cases among children and adults, 
respectively (P=0.006) (Fig. 2). No differences were ob-
served in the reconstruction indication when comparing 
patients with missed and timely diagnoses (Fig. 2).
Patients with missed diagnosis presented a clinical pic-
ture similar to that of patients with timely diagnosis 
(Fig. 3). Nausea and/or vomiting was more common in 
patients with missed diagnoses: 12 of 26 (46%) vs. 37 
of 181 (20%) (P=0.007). There were no eye injuries in 
patients with missed diagnoses.
The causes for missing a fracture diagnosis were identi-
fied and classified into three partially overlapping cat-
egories. Suboptimal eye examination was determined 
in 16 patients (62%) and misinterpretation of imaging 
studies in 13 patients (50%), 6 of whom concurrently 
had suboptimal eye examinations. In 10 patients (38%), 
imaging studies were not ordered. Suboptimal exami-
nation and misinterpretation of imaging studies togeth-
er explained 22 (85%) of the 26 cases (Table 4).

Study variables
Patiens with missed 

diagnosis
Patiens with timely 

diagnosis p

n % of n n % of n

All 26 13 181 87 -

Sex
Male 18 14 114 86

0.66
Female 8 11 67 89

Injury mechanism

Assault 6 7 83 93

0.046

Ground-level fall 7 12 53 88

Sports or recreational accident 9 26 26 74

Fall from height 2 17 10 83

Traffic accident 2 18 9 82

Suboptimal eye examination
No 10 6 158 94

<0.001
Yes 16 41 23 59

Orbital blowout fracture type

Floor 17 13 114 87

0.41Combined 1 2 65 98

Medial wall 8 80 2 20

Combined facial fracture not 
extending to the orbit

No 20 13 135 87
1.0

Yes 6 12 46 88

Associated injuries
No 21 14 131 86

0.48
Yes 5 9 50 91

Loss of consciousness and/or 
radiological intracranial injury

No 21 13 145 87
0.76

Yes 5 12 36 88

Diagnostic delay (days)

Mean 6.2
-

0.1
-

0.01

Median 2.5 0 <.001

Range 0-60 0-5

Table 2: Associations between study variables and missed orbital blowout fracture diagnosis in 207 patients with orbital blowout fracture.
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Patients' age 
Patiens with missed diagnosis Patiens with timely diagnosis 

pn % of n n % of n

All 26 13 181 87 -

Age groups (years)
< 18 6 40 9 60

0.005
≥ 18 20 10 172 90

Age subgroups (years)

< 12 4 67 2 33

0.003
12-17 2 22 7 78

18-64 15 10 139 90

≥ 65 5 13 33 87

Table 3: Associations between patients' age and missed orbital blowout fracture diagnosis in 207 patients with orbital fracture.

Fig. 2: Manifestations of orbital blowout fractures in patients aged under 18 years and in patients aged 18 years and over.

Fig. 3: Manifestations of orbital blowout fractures in patients with missed diagnosis and timely diagnosis.
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No significant differences were noted in associated in-
juries, combined facial fractures, or radiological brain 
injuries between patients with missed and timely diag-
noses or between age groups.

Discussion
Diagnosis of orbital blowout fractures can be demand-
ing and failure to accurately diagnose this condition can 
lead to a worse outcome in eye functions and aesthetics 
and, while rare, can be potentially life-threatening due 
to the oculocardiac reflex (5,8,9,11,12). Our purpose was 
to describe the occurrence of primarily missed orbital 
fracture diagnosis and identify contributing factors to 
the diagnostic oversights as well as to describe the clini-
cal manifestations of these fractures. We hypothesised 
that a higher incidence of missed diagnoses occurs in 
patients under 18 years of age.
The hypothesis was confirmed, with children and ad-
olescents being nine times more likely to have their 
fractures missed in primary evaluation. Up to 40% of 
patients aged under 18 years had a missed fracture. In 
turn, in patients aged 18 years or over misses occurred 
in 10%. The diagnostic challenges were emphasised in 
the youngest age group; in patients under 12 years, 67% 
of diagnoses were missed (Table 3). Suboptimal eye sta-
tus was the main cause (OR 13.6) and further evaluation 
showed also challenges in assessing the need for radio-
logical examination and interpreting CT images.
In general, the rates and definitions of missed injuries 
in the literature vary, with rates ranging from 1.1% to 
as high as 65%. Higher rates are often related to ortho-
paedic extremity injuries and blunt injury mechanisms 
(20-22). Paediatric fractures are often more subtle and 
show unique fracture patterns compared with adults 
(23,24). This is also reflected in clinical manifestations. 
Apparent outward signs, such as periorbital haematoma 
and subconjunctival haemorrhage, were less common 
in children than in adults (Fig. 2). However, children 
were more symptomatic than older subjects. Diplopia 

and/or restricted eye movement, pain in eye movements 
or opening, nausea and/or vomiting, and bradycardia 
were all significantly more common among children 
than among adults (Fig. 2). This was evident in recon-
struction indications, as 93% of children underwent re-
construction due to acute symptomatic presentation. In 
contrast, 30% of adults were asymptomatic, and orbital 
volume growth was the primary indication of recon-
struction. Injury mechanisms were different between 
age groups, with sports and recreational injuries being 
more common in children and interpersonal violence in 
adults (P<0.001), as reported in previous literature (25).
Bradycardia was recorded in 8 (3.9%) out of 207 patients 
and was more common in children (P=0.01) (Fig. 2), 3 
(20%) of 15 presenting with bradycardia. Oculocardiac 
reflex can be defined as a 20% lowering of heart rate due 
to traction of extraocular muscles or globe pressure, and 
other classic symptoms are a drop of blood pressure, 
nausea and syncope (26). The retrospective study de-
sign limited the analysis to heart rate limits of 60 and 50 
in the acute setting for patients aged 18 years and over 
and patients aged under 18 years, respectively. A pos-
sible oculocardiac symptom of nausea or vomiting was 
present in 24% of all orbital fracture patients. This was 
emphasised in those under 18 years of age, with 73% 
presenting with nausea or vomiting. Many of these pa-
tients’ symptoms indicated oculocardiac origin, yet this 
was not recognised in the clinical setting. Under-recog-
nition of oculocardiac reflex has been noted in previous 
reports (27), but the retrospective nature of this study 
did not allow for definitive identification of all oculocar-
diac reflexes. Nausea can complicate cooperation and 
examination and can be confused with nausea related 
to alcohol or drug abuse, but orbital injury as a cause 
should be kept in mind. No sequelae were related to bra-
dycardia in this patient cohort.
Suboptimal evaluation of eye status was observed in 
62% of those with missed diagnosis (Table 4). Misinter-
pretation of imaging studies was also common, found 
in 50% of cases with initially missed fracture, followed 
by lack of imaging studies at first presentation (38%). 
Our findings highlight the importance of comprehen-
sive eye status, the need for additional imaging studies 
in midfacial injuries, and the need for on-call radiolo-
gists and clinicians to be able to interpret CT images of 
the orbital area. In 6 out of 13 cases with misinterpreta-
tion of imaging studies, only a head CT was obtained, 
resulting in the fracture being visible only at the lower 
edge of the scanned area, hindering detection of intra-
cranial injuries. While 28% of orbital fractures were 
reconstructed due to a large volume change in CT and 
not due to a clinical symptom (i.e. restricted eye move-
ments, diplopia, or significant GMP), in careful tertiary 
hospital evaluation all subjects displayed some clinical 
manifestations resulting from the injury.

Causes for missed diagnosis 
Patiens with mis-

sed diagnosis
n %

Suboptimal eye examination 16 62

No eye examination 6 23

Misinterpretation of imaging studies 13 50

Head CT only 6 23

No imaging studies at first presentation 10 38

Sufficient eye examination, no imaging 4 15

Table 4: Description of causes for missed orbital blowout fracture 
diagnosis in 26 patients.
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Although 80% of patients under 18 years had a com-
prehensive eye examination as a part of their primary 
health care examination, 40% of their fractures were 
missed. Ocular motility was evaluated with the subject 
following a moving finger or pen with their gaze. The 
“finger test” is not very sensitive in detecting restricted 
eye movements relative to a full orthoptic examination 
(28), yet in tertiary hospital examination diplopia or re-
stricted eye movements were detected in 93% of these 
patients. This emphasizes the importance of diligent ex-
amination in order to identify ocular manifestations and 
the underlying fracture.
The retrospective nature of the study and the reliance 
on documentation constitute study limitations. Record-
ing of clinical manifestations may be poor, and patient 
cooperation can be incomplete. Patients do not always 
notice or report all orbital blowout fracture symptoms 
immediately after injury, and, for example, emphyse-
ma may develop days later. In this study, we included 
symptoms both at primary health care evaluation and at 
the tertiary hospital, where often a more thorough ex-
amination is performed. The sample size, particularly 
the number of paediatric patients, is also small. We 
only included patients who underwent surgical fracture 
treatment; unoperated blowout fracture patients do not 
appear in the data.
Clinically relevant orbital blowout fractures were often 
missed in primary health care examination, especially 
in children and adolescents. Although children often 
display milder outward signs of orbital fracture, they 
tend to be more symptomatic, presenting frequently 
with limited eye functions, pain, nausea, and bradycar-
dia. These constitute important clues for the clinician, 
as a careful examination of imaging studies and eye 
function in facial injuries, coupled with an understand-
ing of the subtler symptoms associated with orbital 
fractures, can enhance diagnostic accuracy and guide 
the selection of appropriate imaging modalities across 
all age groups.
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