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The Clinical Usefulness of Halo Sign on CT Image of Trauma Patients

Seung Yong Lee, M.D., You Dong Sohn, M.D., Hee Cheol Ahn, M.D.,
Gu Hyun Kang, M.D., Jung Tae Choi, M.D., Moo Eob Ahn, M.D., Jeong Youl Seo, M.D.

Department of Emergency Medicine, Hallym University College of Medicine

Purpose: The management of hemorrhagic shock is critical for trauma patients. To assess hemorrhagic
shock, the clinician commonly uses a change in positional blood pressure, the shock index, an estimate of the
diameter of inferior vena cava based on sonography, and an evaluation of hypoperfusion complex shown on a
CT scan. To add the finding for the hypoperfusion complex, the ‘halo sign’ was introduced recently. To our
knowledge, this ‘halo sign’ has not been evaluated for its clinical usefulness, so we designed this study to
evaluate its usefulness and to find the useful CT signs for hypoperfusion complex.

Methods: The study was done from January 2007 to May 2007. All medical records and CT images of 124
patients with trauma were reviewed, of which 103 patients were included. Exclusion criteriawas as follows: 1)
age < 15 year old and 2) head trauma score of AIS > 5.

Results: The value of kappa, to assess the inter-observer agreement, was 0.51 (p < 0.001). The variables of
the halo-sign-positive group were statistically different from those of the halo-sign-negative group. The rate of
transfusion for the hal o-sign-positive group was about 10 times higher than that of the hal o-sign-negative group
and the rate of mortality was about 6 times higher.

Conclusion: In the setting of trauma, early abdominal CT can show diffuse abnormalities due to hypoperfu-
sion complex. Recognition of these signs isimportant in order to prevent an unwanted outcome in hemorrhagic
shock. We conclude that the halo sign is a useful one for hypoperfusion complex and that it is useful for assess-
ing the degree of hemorrhagic shock. (J Korean Soc Traumatol 2007;20:144-148)
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Fig. 1. Examples of the “halo sign”™ (A) This CT image of 73-year-old female with a fall-down injury shows halo sign (arrow) which is
arim of edema surrounding a collapsed intra-hepatic IVC. (B) Thisis CT image of the upper abdomen in a 60-year-old female
involved in amotor vehicle accident. This showsthe halo sign (arrow head) with aflat 1VC and a mild hemoperitoneum.
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Table 1. Comparison of variables of halo sign positive and negative group*

SHZOE Lol
FerESo) £ 5
Aol FEELS

43 1) Aol AAAZEY
ARARZRS] MR ARE &
= ZAPA 3} kappa % 051(p<0.001) 9]
o] Fol AP Afelr HAAZR] EUA 7}
#

Halo Sign (+) Halo Sign (-) a
(n=37) (n=66) pvaue
Age (Y/O) 49.1 + 19.0 423 + 14.6 0.065
MAP (mmHg) 85.1 + 16.6 95.4 + 15.0 0.002
IVC diameter (mm) 148+ 7.3 183+ 55 0.012
Shock Index 08+ 03 07+ 02 0.001
Injury Severity Score 227 + 131 11.7+ 84 <0.001
Mortality rate 7 (18.9%) 2 (3.0%) 0.010
Transfusion rate 12 (32.4%) 2 (3.0%) <0.001
* Data are given as means + SD except categorical variables which is showed as number (%)
Table 2. Statistic valuesin focused on transfusion rate of three predictive factors
Sensitivity Specificity NPV* PPV LR?
Halo sign 0.86 0.72 0.32 0.97 3.07
IVC diameter 0.71 0.69 0.94 0.26 2.29
Shock Index 0.64 0.90 0.50 0.94 6.40

* Negative predictive value
' Positive predictive value
t Likelihood ratio
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