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[Abstract] Objective To evaluate the clinical value of bedside ultrasound measurement of optic
nerve sheath diameter (ONSD) in the prognosis of severe traumatic brain injury (sTBI). Methods A total
of 78 sTBI patients admitted to Department of Neurosurgery ICU of He'nan Provincial People’s Hospital
from April 2017 to April 2019 were enrolled. Intracranial pressure (ICP) monitoring probe was placed
when the patient was admitted, and bedside ultrasound was used to detect the ONSD. The values of ONSD
in supine position and 30° head-up position, 30 min before and after ventilation, and 30 min before and
after mannitol treatment were observed and analyzed. Receiver operating characteristic curve (ROC) was
used to analyze the predictive value of ONSD for unfavourable prognosis of sTBI patients. Results The
mean [CP in unfavourable prognosis group [Glasgow Outcome Scale (GOS) score 1-3] was higher than that
in favourable prognosis group (GOS score 4-5; t =2.111, P = 0.038). After 30° head-up position, 30 min
after ventilation and mannitol treatment, the values of ONSD were lower than supine position (F=6.644, P =
0.012), and 30 min before ventilation (F =4.492, P =0.037) and mannitol treatment (¥ =5.552, P =0.021),
and ONSD in unfavourable prognosis group were higher than those in favourable prognosis group (posture
change: I =16.751, P = 0.000; ventilation treatment: F =29.776, P = 0.000; application of mannitol: F =
12.465, P =0.002). There was a positive correlation between ONSD and ICP (r=0.691, P =0.000). ONSD
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at 5.53 mm was the optimal threshold for unfavourable prognosis, the area under the curve (AUC) was
0.776 (95% CI: 0.826-0.978, P = 0.000). The sensitivity was 91.52% and the specificity was 87.14%.
Conclusions Dynamic detection of ONSD by bedside ultrasound is helpful to evaluate the prognosis of

sTBI, and guide the precise treatment of severe [CP.
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Table 1. Comparison of general data between patients in
favourable prognosis group and unfavourable prognosis
group

W b BRRAA BEARA oy pi
MR (%) ] 1.825  0.177
E2Rea 17(51.51)  30(66.67)
Ttk 16(48.49)  15(33.33)
R (x5, %) 55.42+13.43 5522+12.24  0.069  0.945

BMI(x +s,kg/m’)
B0 = ABERTEN (R £5,h)  26.70+15.53 30.24+1526 1.007 0.317

2442+ 435 26.09+ 558 1424 0.159

W AR 5 [ (%) ] 9(27.27) 8(17.78)  1.007 0.316
PRI s [ (%) ] 14(42.42)  12(26.67)  2.127  0.145
TR [ (9% ) ] 9(27.27)  14(31.11)  0.135 0.713
e R[4 (%) ] 13(39.39)  15(33.33) 0305 0.581
FLRLH(%) ] 6(18.18)  10(22.22)  0.191  0.662
i WL (9% ) ] 9(27.27) 6(13.33) 2382 0.123
i g i [ (9%) ] 11(33.33) 8(17.78) 2500 0.114
i A e [ ] (9% ) ] 5(15.15) 7(15.56)  0.002  0.961
Bt st E [ (%) ] 0.273  0.601

SE A 21(63.64)  26(57.78)

N3] 12(36.36)  19(42.22)
R (%) ] 3.395  0.494

BERE T 1 8(24.24) 9(20.00)

FTA i 6(18.18) 9(20.00)

e [0 JE S J 7(21.21) 7(15.56)

i 4 24453 10030.30)  11(24.44)

HoAts 2 6.07) 9(20.00)
PO B 0 7 T A EE L 4 (9%) ] 0.021  0.885

Ry 13(39.39)  17(37.78)

HA 20(60.61)  28(62.22)

ABERE GCS(7 £5,1F4) 555+ 1.56 5.84+ 1.71 0.803 0.431

Two-independent-sample ¢ test for comparison of age, BMI, time
from onset to admission and GCS score on admission, and x test
for comparison of others, 4 #% . BMI. @1 14 2 A B i [8] Al A B Hf
GCS P43 1 L BAT I A 37 AR AR 1Y ¢ K, O AR 2% AT X A6 36 o
BMI, body mass index, & T #& %{ ; GCS, Glasgow Coma Scale,
Glasgow B ik i %

F2 PR RGASHUREARAEFEANETHIRITEE
ONSD ME F H 48 (% +5, mm)

Table 2. Comparison of ONSD between favourable
prognosis group and unfavourable prognosis group before
and after different intervention (x s, mm)

N [INRTE
21 5 11155 — —
M 30°3k L
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415 % — T
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WaAR4 45 5.57+0.44 5.35+0.40
TR YT
2153 151 %5 — —
IRIT T BIT R
WE R4 33 5.35+0.51 5.16+0.50
WA ARl 45 5.56+0.41 5.38£0.42

F3 PR RGASHURA R A EFE AT BRI EE
ONSD M F B i J 0k e 3+ B9 7 22 40

Table 3. ANOVA for pre- and post-measurement design
of ONSD before and after intervention between patients
with favourable prognosis and unfavourable prognosis

78 S R R SS df  MS FE Pl
[Nt

PLSLITSE S 1.701 1 1.701 16.751 0.000
) ik i 2120 1 2120  6.644 0.012
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WAIRYT

PLSLITSEE S 1.889 1 1.889 29.776 0.000
W4k 15 ] 1.842 1 1.842  4.492 0.037
Jb IR 2 < WIS 1.607 1 1.607 21.108 0.000
2 [a] % 22 24255 76 0.319

HNRE 7.718 76 0.102

ENA i

Ab PR R 1.261 1 1.261 12.465 0.002
]t s ] 1.759 1 1.759 5.552 0.021
JEFRDR 2 < WS 0.985 1 0985 10.173 0.005
2 IA) % 22 24.077 76 0317

HNDEZE 7.686 76  0.101
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Figure 1 ROC curve showed AUC of ONSD in supine
position before treatment for unfavourable prognosis was

0.776 (95%CI: 0.826-0.978, P =0.000).
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