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This 22-year-old otherwise healthy woman was struck in the right eye with an open hand the evening before presenting to the
emergency department. The next morning, she blew her nose and experienced an abrupt onset of right periorbital swelling. She later
complained of numbness of the right cheek and diplopia on upward gaze. The examination result was unremarkable, except for a

Figure 1. Lower eyelid emphysema and ecchymosis.

Figure 2. Computed tomographic image. Figure 3. Computed tomographic image showing periorbital
emphysema. Used with permission of Glenn K. Geeting,
MD, Department of Emergency Medicine, Penn State
Hershey Medical Center, Hershey, PA.
swollen right lower eyelid with palpable crepitus (Figure 1).

To view the entire collecti

338 Annals of Emergency Medicine
For the diagnosis and teaching points, see page 367.
on of Images in Emergency Medicine, visit www.annemergmed.com

Volume , .  : October 

www.annemergmed.com


Haukoos Advanced Modeling Strategies in Emergency Medicine Research
REFERENCES
1. Lewis RJ. Modeling complex systems: gaining valid insights and

avoiding mathematical delusions. Acad Emerg Med. 2007;19:
795-798.

2. Rothman KJ, Greenland S. Modern Epidemiology. 2nd edition.
Philadelphia, PA: Lippincott Williams & Wilkins; 1998:359-360,
367-377, 425-427.

3. Harrell FE. Regression Modeling Strategies: With Applications to
Linear Models, Logistic Regression, and Survival Analysis. New
York, NY: Springer-Verlag New York, Inc; 2001.

4. Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd
edition. New Jersey: John Wiley & Sons, Inc; 2000.

5. Breiman L, Friedman J, Stone CJ, et al. Classification and
Regression Trees. Boca Raton, FL: CRC Press LLC; 1984.

6. Hastie TJ, Tibshirani RJ. Generalized Additive Models. Boca
Raton, FL: CRC Press LLC; 1990.

7. Hardle W. Applied Nonparametric Regression. New York, NY:
Cambridge University Press; 1990.

8. Lewis RJ, Wears RL. An introduction to the bayesian analysis of
clinical trials. Ann Emerg Med. 1993;22:1328-1336.

9. Wears RL. Advanced statistics: statistical methods for analyzing
cluster and cluster-randomized data. Acad Emerg Med. 2002;9:
330-341.

10. Haukoos JS, Newgard CD. Advanced statistics: missing data in
clinical research—part 1: an introduction and conceptual
framework. Acad Emerg Med. 2007;14:662-668.

11. Newgard CD, Haukoos JS. Advanced statistics: missing data in
clinical research—part 2: multiple imputation. Acad Emerg Med.
2007;14:669-678.

12. Newgard CD, Hedges JR, Arthur M, et al. Advanced statistics: the
propensity score—a method for estimating treatment effect in

observational research. Acad Emerg Med. 2004;11:953-961.

Volume , .  : October 
13. Royston P. A strategy for modeling the effect of a continuous
covariate in medicine and epidemiology. Stat Med. 2000;19:
1831-1847.

14. Moore L, Lavoie A, Le Sage N, et al. Using information on pre-
existing conditions to predict mortality from traumatic injury. Ann
Emerg Med. 2008;52:357-365.

15. Rivara FP, Cummings P, Koepsell TD, et al. Injury Control: A
Guide to Research and Program Evaluation. New York, NY:
Cambridge University Press; 2001.

16. Boyd CR, Tolson MA, Copes WS. Evaluating trauma care: the
TRISS method. J Trauma. 1987;27:370-378.

17. Milzman DP, Boulanger BR, Rodriguez A, et al. Pre-existing
disease in trauma patients: a predictor of fate independent of
age and injury severity score. J Trauma. 1992;32:236-244.

18. Sacco WJ, Copes WS, Bain LW, et al. Effect of preinjury illness on
trauma patient survival outcome. J Trauma. 1993;35:538-543.

19. McGwin G, MacLennan PA, Fife JB, et al. Preexisting conditions
and mortality in older trauma patients. J Trauma. 2004;56:1291-
1296.

20. Charlson ME, Pompei P, Ales KL, et al. A new method of
classifying prognostic comorbidity in longitudinal studies:
development and validation. J Chronic Dis. 1987;40:373-383.

21. Bouamra O, Wrotchford A, Hollis S, et al. A new approach to
outcome prediction in trauma: a comparison with the TRISS
model. J Trauma. 2006;61:701-710.

22. Osler T, Baker SP, Long W. A modification of the injury severity
score that both improves accuracy and simplifies scoring.
J Trauma. 1997;43:922-925.

23. Austin PC, Tu JV. Automated variable selection methods for
logistic regression produced unstable models for predicting acute
myocardial infarction mortality. J Clin Epidemiol. 2004;57:1138-

1146.
IMAGES IN EMERGENCY MEDICINE
(continued from p. 338)

DIAGNOSIS:
Orbital blowout fracture. Orbital fractures are generally the result of blunt force trauma to the eye, causing a

fracture of the thin bony wall or floor of the orbit (Figures 2 and 3).1 Increased pressure from sneezing, nose
blowing, or coughing may precipitate air passage through a previously injured inferior or medial orbital wall.2 The
inferior rectus muscle may become entrapped, resulting in diplopia on upward gaze. Injury to the inferior orbital
nerve may result in decreased sensation of the cheek and upper lip.

Management is controversial and surgical repair is generally delayed.1 She was operated on 3 days later and had
a complete recovery.
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