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Availability of the Optic Nerve Sheath Diameter Measured by
Using Ultrasonography as a Secondary Survey for Patient
with Head Injuries in the Emergency Department

Dong Wook Lee, M.D., Jung Won Lee, M.D., Sae Hoon Park, M.D., Ihl Sung Park, M.D.,
Hyun Jung Lee, M.D., Byeong Dae Yoo, M.D.}, Hyung Jun Moon, M.D.

Department of Emergency Medicine, Soon Chun Hyang University College of Medicine, Cheonan, Korea,
Department of Emergency Medicine, Soon Chun Hyang University College of Medicine, Gumi, Korea

Purpose: Bedside ultrasonography is available in most emergency departments, and detecting the intracranial
pressure is elevated is critical. Our objective is to evaluate the availability of bedside optic nerve ultrasound
(ONUS) as a secondary survey for patients with head injuries in the emergency department (ED).

Methods: From September, 2012, to March, 2013, we performed a prospective study of patients presenting to
the ED after an accident. Patients with head injuries but without obvious ocular trauma or ocular disease were
included. The ONUS was performed using a 3 to 12 MHz linear probe on closed eyelids after a primary survey.
We analyzed the correlation between the brain computed tomography (CT) findings that suggested elevated
intracranial pressure (ICP) and the Optic nerve sheath diameter (ONSD) measured by using ONUS.

Results: A total of 81 patients were enrolled. Forty-seven had CT results consistent with elevated ICP, and
their mean ONSD was 5.98 £0.59 mm; the mean ONSD of patients who showed no signs of elevated ICP on CT
was 4.63£0.21 mm. The sensitivity and the specificity for the ONSD, compared with elevated ICP, were 98.87%
and 100%, respectively, when the cut-off value was set to 4.96 mm. The area under curve (AUC) was 0.997 in the
receiver operating characteristic curve (ROC curve).

Conclusion: An evaluation using ONUS is a simple noninvasive procedure and is a potentially useful tool as a
secondary survey to identify an elevated ICP.
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Fig. 1. (A) The Ilnear probe was placed lightly over the closed upper eyelid to measure optic nerve sheath diameter. (B) The optic
nerve sheath diameter were measured 3.0 mm behind the globe

Table 1. Comparison of characteristics between elevated | CP group and normal |CP group

ICP* elevated group ICP normal group p-value
Total, N 47 34
Age (years=SD") 56.43+18.81 40.62+15.33 <0.001
Sex (Male/Female) 29/18 23/11
GCS' (total) 1257+294 12.82+293 0.642
Blood Pressure (mmHg)
Systolic 153.64+24.49 138.24+21.25 0.004
Diastolic 88.30+ 16.69 85.59+16.13 0.307
Mean Atrial Pressure 110.08+17.06 103.14+16.88 0.073
Pulse Rate 78.26+12.35 92.03+12.96 <0.001
Respiratory Rate 19.81+1.95 19.65+2.29 0.643
Body Temperature (° C) 36.25+0.56 36.31+0.50 0.616
Symptom
Loc 39 (78.7) 23(67.6) 0.108
Nausea 24 (51.1) 130 <0.001
Vomiting 27 (57.4) 1(3.0) <0.001
Headache 33(70.2) 4(11.8) <0.001
Dizziness 8(17.0) 15 (44.1) 0.008
Confusion 7 (14.9) 4(11.8) 0.754

* |CP: intracranial pressure

" SD: standard deviation

* GCS: Glasgow comascale
¥ LOC: loss of consciousness
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Fig. 2. Comparison of ONSD between |CP elevated group and
ICP normal group
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Table 2. Comparison of ONSD" between male group and female group

Male Femae p-value
ICP* elevated 5.97+0.53 6.00+0.68 0.768
ICP normal 4.61+0.23 4.67+0.17 0.561
Total 5.37+0.80 5.50+0.85 0.612

* |CP: intracranial pressure
" ONSD: optic nerve sheath diameter

— 107 —



- Journal of Traumaand Injury Vol. 26, No. 3 -
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Table 3. Comparison between right and left ONSD
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o} Area under curve (AUC)= 0.997(95% AlZ|L7k

76.47%(95% A T7F 58.8~89.3%)0|12 1 cut—offFt
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(Fig. 3, Table 4).

Ae&rs= 97 1%9t

Right Left p-value
ICP* elevated 5.97+0.58 6.00+0.58 0.168
ICP normal 4.64+0.23 4.62+0.23 0.531
Tota 5.41+0.80 5.42+0.83 0.790
* |CP: intracranial pressure
" ONSD: optic nerve sheath diameter
Table 4. Sensitivity, specificity, predictive value by change of cut-off value
ONSD* Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Cut-off value (95% ClT) (95% ClI) (95% ClI) (95% ClI)
4.75 100 (92.5-100.0) 67.65 (49.5-82.6) 81.0 (68.6-90.1) 100 (85.2-100.0)
481 100 (92.5-100.0) 76.47 (58.8-89.3) 85.5(73.3-93.5) 100 (86.8-100.0)
4.96 97.87 (88.7-99.9) 100 (89.7-100.0) 100 (92.3-100.0) 97.1 (85.1-99.9)
5.30 93.62 (82.5-97.7) 100 (89.7-100.0) 100 (92.0-100.0) 91.9 (78.1-98.3)

* ONSD: optic nerve sheath diameter
" CI: confidence interval
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Fig. 3. The receiver operating characteristic curve to distinguishing | CP elevated group from ICP normal group
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