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ILOs

Identify why elderly patients are at risk

Identify abnormal geriatric vital signs and 
sequalae of trauma

Identify Validated Tools

Discuss under/overtriage



Case 1

• 71M PMHx lung CA and RCC w mets to brain, 
BIBS after slipping on patch of ice (from Truckee) 
4 days ago.  No LOC, didn’t hit head. Still having 
back and L sided neck pain.

• PE: HR 50 (baseline), 126/66, 36.7, 17, 99%RA

• Axo3, normocephalic no e/o head trauma. L 
paraspinal neck ttp and L thoracic back ttp

Presenter Notes
Presentation Notes
 CT C spine with nondisplaced type 3 dens fracture.  And L vert artery dissection



Case 2

• 84M, PMHx seizures, Dm2 with CKD, 
peripheral neuropathy with b/l leg 
weakness L>R, BPH, spinal stenosis 
s/p L4-L5 laminectomy, BIBS for falls 
and L leg weakness. 

• LLE weak x5 weeks-> >10 falls in 6d. 
Yesterday fell while golfing and today 
sitting fell backwards when trying to 
put on pants, hit head, no LOC, no AC

• He states it is due to L leg weakness
• PE: atraumatic head, axox3, LLE 

weaker than R

Presenter Notes
Presentation Notes
What kills me is that the note has FTN is Abnormal.  But somehow normal gati.
84M with a hx of remote epilepsy and SDH who presented with months of word finding and worsening confusion. CT showed L SDH in the setting of thrombocytopenia. Serial CT revealed expanding SDH with midline shift and hemicraniectomy was performed 






Why do we 
care in the 
ED?

>65yo growing patient population

26% of total ED patient visits

Older Age=Independent RF 

Post DC high rates of mortality
• 27% in one year (est. life expectancy 

1.52ys compared to 18.79y) *
• DC to SNF 53.7%, DC to home 13.5%

Presenter Notes
Presentation Notes
By 2040 older adults will make up over 21.6% of the population (compared to 16% in 2019). Administration for Community Living. 2020 Profile of Older Americans. US Department of Health and Human Services. May 2021. Accessed September 18, 2021. https://acl.gov/sites/default/files/Aging%20 and%20Disability%20in%20America/2020ProfileOlderAmericans. Final_.pdf. 

*- SOURCE: EAST 2018, Abstract #47. And Huntington et al (below)
1-year mortality of trauma patients who had fallen (27%) was nearly double the rate of those in motor vehicle crashes (15%)

Huntington CR, Kao AM, Sing RF, et al. Unseen Burden of Injury: Post-Hospitalization Mortality in Geriatric Trauma Patients. The American SurgeonTM. 2021;0(0). doi:10.1177/00031348211046886

Burns E, Kakara R. Deaths from Falls Among Persons Aged ≥65 Years — United States, 2007–2016. MMWR Morb Mortal Wkly Rep 2018;67:509–514. DOI: http://dx.doi.org/10.15585/mmwr.mm6718a1


Odler age=RF for death. Source Brown CVR, Rix K, Klein AL, et al. A comprehensive investigation of comorbidities, mechanisms, injury patterns, and outcomes in geriatric blunt trauma patients. Am Surg. 2016;82(11):1055–1062. 8. Gowing R, Jain MK. Injury patterns and outcomes associated with elderly trauma victims in Kingston, Ontario. Can J Surg. 2007;50(6):437– 444.

Ganz DA, Bao Y, Shekelle PG, Rubenstein LZ, Will my patient fall? JAMA. 2007;297(1):77. 






Why so frail?

• Decreased vision/hearing, loss of balance
• More comorbidities (osteoporosis, 

previous injuries)
• Polypharmacy

Presenter Notes
Presentation Notes
Gibson S. J., Helme R. D. Age-related differences in pain perception and report. Clinics in Geriatric Medicine. 2001;17(3):433–456. doi: 10.1016/S0749-0690(05)70079-3.




Normal isn’t 
“normal”

• ABNORMAL in elderly
• HR>90
• SBP<110

Presenter Notes
Presentation Notes
 HR>90 and SBP<110 have been correlated with increased mortality in the elderly trauma population. 


Heffernan DS, Thakkar RK, Monaghan SF, Ravindran R, Adams CA Jr, Kozloff MS, Gregg SC, Connolly MD, Machan JT, Cioffi WG . Normal presenting vital signs are unreliable in geriatric blunt trauma victims. J Trauma. 2010;69(4):813. 





Mechanism 
of Injury

• Falls
o 75% geri trauma 
o 80% of geri trauma admissions
o >800k hospitalization, 3 million 

ED visits
• MVC

• Vision changes, decreased 
driving ability

• Burns
o 20% of all burn admissions

• Assault
• Suicide

o Most commonly firearm
• Elder Abuse

o 1/10 experience
o only 1/24 report

Presenter Notes
Presentation Notes
Suicide: depressed, lossed other loves ones, completion rates are highes amongst older adutls.
Falls: Centers for Disease Control and Prevention. Facts About Falls. 2023. Accessed June 8, 2023. https://www.cdc.gov/falls/facts.html. 
75% of all elderly trauma is from falls (EAST 2018) Nearly 80% of trauma-related hospital admissions in the USA in the geriatric population are injuries related to falls. These falls account for nearly 1 million hospitalizations and nearly 3 million emergency department visits annually (Moreland et al. 2020)


Burns: Dissanaike S, Rahimi M. Epidemiology of burn injuries: highlighting cultural and socio-demographic aspects. Int Rev Psychiatry. 2009;21(6):505–511. doi:10.3109/09540260903340865.
Burn center referral criteria. American Burn Association. 2022. Accessed June 8, 2023. https://ameriburn.org/resources/burnreferral/. 
SI: Ibrahimi SE, Xiao Y, Smith ML. Suicide trends and disparities among older adults in the United States, 2008–2017. Innov Aging. 2019;3(Suppl 1):S692. doi:10.1093/geroni/igz038.2550.
EA source: Get the Facts on Elder Abuse. National Council on Aging. Published February 23, 2021. Accessed May 25, 2022. https://ncoa.org/article/ get-the-facts-on-elder-abuse. 



Falls are BAD 
if >75yo

30.6% of all falls resulting in a 
fracture

23.6% resulting in mild traumatic 
brain injury

1.67 times more likely to be 
hospitalized

3.82 times the in-hospital mortality 
compared to younger patients

Presenter Notes
Presentation Notes

Data on slide from:
1) Evans D, Pester J, Vera L, et al. Elderly fall patients triaged to the trauma bay: Age, injury patterns, and mortality risk. Am J Emerg Med 2015;33:1635-1638.

2)Pfortmueller CA, Kunz M, Lindner G, et al. Fall-related emergency department admission: Fall environment and settings and related injury patterns in 6357 patients with special emphasis on the elderly. Scientific World Journal 2014;2014:1-6.


Moreland B, Kakara R, Henry A. Trends in nonfatal falls and fall-related injuries among adults aged >65 years—United States, 2012–2018. MMWR Morb Mortal Wkly Rep. 2020;69:875–81.


Sterling DA, O'Connor JA, Bonadies J. Geriatric falls: injury severity is high and disproportionate to mechanism. J Trauma. 2001 Jan;50(1):116-9. doi: 10.1097/00005373-200101000-00021. PMID: 11231681.

Traumatic Brain Injury among Older Adults at Level I and II Trauma Centers
Kristen Dams-O'Connor, Jeffrey P. Cuthbert, John Whyte, John D. Corrigan, Mark Faul, and Cynthia Harrison-Felix
Journal of Neurotrauma 2013 30:24, 2001-2013

Clare, D., & Zink, K. L. (2021). Geriatric Trauma. Emergency Medicine Clinics of North America, 39(2), 257–271. doi:10.1016/j.emc.2021.01.002

Huntington CR, Kao AM, Sing RF, et al. Unseen Burden of Injury: Post-Hospitalization Mortality in Geriatric Trauma Patients. The American SurgeonTM. 2021;0(0). doi:10.1177/00031348211046886

Burns E, Kakara R. Deaths from Falls Among Persons Aged ≥65 Years — United States, 2007–2016. MMWR Morb Mortal Wkly Rep 2018;67:509–514. DOI: http://dx.doi.org/10.15585/mmwr.mm6718a1






GLF injuries

ICH

Ribs

Hips

Necks

Literally any bone

GLF 
injuries

Presenter Notes
Presentation Notes
ICH:
2.3-5% of patients with no LOC and gcs 15 have ICH (lots of space and the bridging veins stretch since more space which is why subdurals are more likely) 
Of those with ICH >21% had GCS15 and no etoh, no AC and no neuro deficits
New Orleans and Canadian Head CT exclude >60, and >65yo respectively

Mack LR, Chan SB, Silva JC, Hogan TM. The use of head computed tomography in elderly patients sustaining minor head trauma. J Emerg Med 2003; 24: 157–62. doi: 
Scheetz LJ. Injury patterns, severity and outcomes among older adults who sustained brain injury following a same level fall: a retrospective analysis. Int Emerg Nurs. 2015;23:162‐167.

William R. Mower, Thomas E. Akie, Naseem Morizadeh, Malkeet Gupta, Gregory W. Hendey, Jake L. Wilson, Lorenzo Pierre Leonid Duvergne, Phillip Ma, Pravin Krishna, Robert M. Rodriguez, Blunt Head Injury in the Elderly: Analysis of the NEXUS II Injury Cohort, Annals of Emergency Medicine,2024,
ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.� 
Nishijima DK, Gaona SD, Waechter T, et al. The incidence of traumatic intracranial hemorrhage in head‐injured older adults transported by EMS with and without anticoagulant or antiplatelet use. J Neurotrauma. 2017;35:750‐759.

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
Bulger EM1, Arneson MA, Mock CN, Jurkovich GJ.
Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.

Hips:
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
Healey CD, Spilman SK, King BD, Sherrill JE, Pelaez CA. Asymptomatic cervical spine fractures: Current guidelines can fail older patients. Journal of Trauma and Acute Care Surgery. 2017;83(1):119-125. doi:10.1097/TA.0000000000001497
-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











GLF injuries

ICH 3-5%  no AC, GCS15, no LOC have SDH

Ribs

Hips

Necks

Literally any bone

GLF 
injuries

Presenter Notes
Presentation Notes
ICH:
2.3-5% of patients with no LOC and gcs 15 have ICH (lots of space and the bridging veins stretch since more space which is why subdurals are more likely) 
Of those with ICH >21% had GCS15 and no etoh, no AC and no neuro deficits
New Orleans and Canadian Head CT exclude >60, and >65yo respectively

Mack LR, Chan SB, Silva JC, Hogan TM. The use of head computed tomography in elderly patients sustaining minor head trauma. J Emerg Med 2003; 24: 157–62. doi: 
Scheetz LJ. Injury patterns, severity and outcomes among older adults who sustained brain injury following a same level fall: a retrospective analysis. Int Emerg Nurs. 2015;23:162‐167.

William R. Mower, Thomas E. Akie, Naseem Morizadeh, Malkeet Gupta, Gregory W. Hendey, Jake L. Wilson, Lorenzo Pierre Leonid Duvergne, Phillip Ma, Pravin Krishna, Robert M. Rodriguez, Blunt Head Injury in the Elderly: Analysis of the NEXUS II Injury Cohort, Annals of Emergency Medicine,2024,
ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.� 
Nishijima DK, Gaona SD, Waechter T, et al. The incidence of traumatic intracranial hemorrhage in head‐injured older adults transported by EMS with and without anticoagulant or antiplatelet use. J Neurotrauma. 2017;35:750‐759.

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
Bulger EM1, Arneson MA, Mock CN, Jurkovich GJ.
Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.

Hips:
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
Healey CD, Spilman SK, King BD, Sherrill JE, Pelaez CA. Asymptomatic cervical spine fractures: Current guidelines can fail older patients. Journal of Trauma and Acute Care Surgery. 2017;83(1):119-125. doi:10.1097/TA.0000000000001497
-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











ICH

• New Orleans excludes >60yo
• Canadian Head CT excludes >65yo
• NEXUSII (2024): 

• “Clinical evaluation is unreliable 
and frequently fails to identify 
patients with significant injuries”  
**

Presenter Notes
Presentation Notes
** William R. Mower, Thomas E. Akie, Naseem Morizadeh, Malkeet Gupta, Gregory W. Hendey, Jake L. Wilson, Lorenzo Pierre Leonid Duvergne, Phillip Ma, Pravin Krishna, Robert M. Rodriguez, Blunt Head Injury in the Elderly: Analysis of the NEXUS II Injury Cohort, Annals of Emergency Medicine,2024,
ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.�

Image courtesy Wikipedia: James Heilman MD, https://en.wikipedia.org/wiki/Subdural_hematoma#/media/File:Subduralandherniation.PNG



Presenter Notes
Presentation Notes
In 2023, about 4K patients, from 11 EDs in US and Canada, took 65+ from standing on level ground, off a chair or toilet seat, or out of bed, The primary outcome was the diagnosis of clinically important intracranial bleeding within 42 days of the index emergency department visit.
Sensitivity 98.6% (95% CI 94.95%–99.6%), specificity 20.3% (95% CI 19.1%–21.5%) and negative predictive value 99.8% (95% CI 99.2%–99.9%) for clinically important injury 

de Wit K, Mercuri M, Clayton N, Mercier É, Morris J, Jeanmonod R, Eagles D, Varner C, Barbic D, Buchanan IM, Ali M, Kagoma YK, Shoamanesh A, Engels P, Sharma S, Worster A, McLeod S, Émond M, Stiell I, Papaioannou A, Parpia S; Network of Canadian Emergency Researchers. Derivation of the Falls Decision Rule to exclude intracranial bleeding without head CT in older adults who have fallen. CMAJ. 2023 Dec 3;195(47):E1614-E1621. doi: 10.1503/cmaj.230634. PMID: 38049159; PMCID: PMC10699318.

�
CMAJ December 04, 2023 195 (47) E1614-E1621; DOI: https://doi.org/10.1503/cmaj.230634

Validated in 2025!  Kudu E, Altun M, Danış F, Karacabey S, Sanri E, Denizbasi A. Validating the falls decision rule: optimizing head CT use in older adults with ground-level falls. CJEM. 2025 Aug;27(8):629-637. doi: 10.1007/s43678-025-00937-y. Epub 2025 May 13. PMID: 40360963; PMCID: PMC12380872.





Sensitivity 98.6% (95% CI 94.95%–99.6%), 
Specificity 20.3% (95% CI 19.1%–21.5%) and 
NPV 99.8% (95% CI 99.2%–99.9%)

Presenter Notes
Presentation Notes
In 2023, about 4K patients, from 11 EDs in US and Canada, took 65+ from standing on level ground, off a chair or toilet seat, or out of bed, The primary outcome was the diagnosis of clinically important intracranial bleeding within 42 days of the index emergency department visit.
Sensitivity 98.6% (95% CI 94.95%–99.6%), specificity 20.3% (95% CI 19.1%–21.5%) and negative predictive value 99.8% (95% CI 99.2%–99.9%) for clinically important injury 


CMAJ December 04, 2023 195 (47) E1614-E1621; DOI: https://doi.org/10.1503/cmaj.230634

Validated in 2025!  Kudu E, Altun M, Danış F, Karacabey S, Sanri E, Denizbasi A. Validating the falls decision rule: optimizing head CT use in older adults with ground-level falls. CJEM. 2025 Aug;27(8):629-637. doi: 10.1007/s43678-025-00937-y. Epub 2025 May 13. PMID: 40360963; PMCID: PMC12380872.



Presenter Notes
Presentation Notes
Post-hoc, but less sensitive... and even not recommended by those who validated the longer version
Sensitivity of 95.0% (95% CI 90.0%–97.0%), but a higher specificity of 38.0% (95% CI 36.6%–39.5%)




Sensitivity of 95.0% 
(95% CI 90.0%–97.0%),

Presenter Notes
Presentation Notes
Post-hoc, but less sensitive... and even not recommended by those who validated the longer version
Sensitivity of 95.0% (95% CI 90.0%–97.0%), but a higher specificity of 38.0% (95% CI 36.6%–39.5%)




GLF injuries

ICH
3-5%  no AC, GCS15, no LOC have SDH

NEXUSII, Falls Decision Rule

Ribs
Each rib fx Inc mortality by 19% and PNA by 27%

2x mortality vs younger w same injury

Hips

Necks

Literally any bone

GLF 
injuries

Presenter Notes
Presentation Notes

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
Bulger EM1, Arneson MA, Mock CN, Jurkovich GJ.
Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.

Hips:
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
Healey CD, Spilman SK, King BD, Sherrill JE, Pelaez CA. Asymptomatic cervical spine fractures: Current guidelines can fail older patients. Journal of Trauma and Acute Care Surgery. 2017;83(1):119-125. doi:10.1097/TA.0000000000001497
-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











Controversial: CXR vs CT

Presenter Notes
Presentation Notes

CXR miss about 50% of rib fxs

That 2000 study and subsequent studies were with CXR rib fx not CT scan, so unclear if this huge increase in mortality would bore out in CT literature, a 2008 study showed no real increase in mortality J Trauma. 2008 Apr;64(4):905-11. doi: 10.1097/TA.0b013e3181668ad7.
CT diagnosis of Rib fractures and the prediction of acute respiratory failure.
Livingston DH1, Shogan B, John P, Lavery RF.





NEXUS 
Chest CT

Presenter Notes
Presentation Notes
Nexus can only RULE OUT if you need a CT, does not rule it in! Identifies patients that can safely be ruled out for clinically significant thoracic and intra-thoracic injuries, potentially safely reducing CT scanning by 25-37% in blunt trauma patients.



GLF injuries

ICH
3-5%  no AC, GCS15, no LOC have SDH

NEXUSII, Falls Decision Rule

Ribs
Each rib fx Inc mortality by 19% and PNA by 27%

2x mortality vs younger w same injury

Hips

3x mortality than those without hip fx
• (in every death category)
Inpatient mortality is 4% and over 12mth 20-25%

Necks

Literally any bone

GLF 
injuries

Presenter Notes
Presentation Notes
ICH:
2.3-5% of patients with no LOC and gcs 15 have ICH (lots of space and the bridging veins stretch since more space which is why subdurals are more likely) 
Of those with ICH >21% had GCS15 and no etoh, no AC and no neuro deficits
New Orleans and Canadian Head CT exclude >60, and >65yo respectively

Mack LR, Chan SB, Silva JC, Hogan TM. The use of head computed tomography in elderly patients sustaining minor head trauma. J Emerg Med 2003; 24: 157–62. doi: 
Scheetz LJ. Injury patterns, severity and outcomes among older adults who sustained brain injury following a same level fall: a retrospective analysis. Int Emerg Nurs. 2015;23:162‐167.

William R. Mower, Thomas E. Akie, Naseem Morizadeh, Malkeet Gupta, Gregory W. Hendey, Jake L. Wilson, Lorenzo Pierre Leonid Duvergne, Phillip Ma, Pravin Krishna, Robert M. Rodriguez, Blunt Head Injury in the Elderly: Analysis of the NEXUS II Injury Cohort, Annals of Emergency Medicine,2024,
ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.� 
Nishijima DK, Gaona SD, Waechter T, et al. The incidence of traumatic intracranial hemorrhage in head‐injured older adults transported by EMS with and without anticoagulant or antiplatelet use. J Neurotrauma. 2017;35:750‐759.

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
Bulger EM1, Arneson MA, Mock CN, Jurkovich GJ.
Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.

Hips:
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
Healey CD, Spilman SK, King BD, Sherrill JE, Pelaez CA. Asymptomatic cervical spine fractures: Current guidelines can fail older patients. Journal of Trauma and Acute Care Surgery. 2017;83(1):119-125. doi:10.1097/TA.0000000000001497
-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











Hip Fractures

• Classic: shortened, externally 
rotated

• OFTEN not classic!!! Some 
have no problem walking on 
it and have vague sx

• 3x mortality than those without 
hip fx (in every death category)

• Inpatient mortality is 4% and 
over 12mth 20-25% **

• Worse outcomes if non-op

Presenter Notes
Presentation Notes
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/



Presenter Notes
Presentation Notes
UCSF and ZSFG, except the dot phrases
Fascia iliaca blocks



GLF injuries

ICH
3-5%  no AC, GCS15, no LOC have SDH

NEXUSII, Falls Decision Rule

Ribs
Each rib fx Inc mortality by 19% and PNA by 27%

2x mortality vs younger w same injury

Hips
3x mortality than those without hip fx
• (in every death category)
Inpatient mortality is 4% and over 12mth 20-25%

Necks

>50% are from GLF

60% are C1/C2

Only 45% have ttp, 21% no neck pain, 3% ASX

Literally any bone

GLF 
injuries

Presenter Notes
Presentation Notes
ICH:
2.3-5% of patients with no LOC and gcs 15 have ICH (lots of space and the bridging veins stretch since more space which is why subdurals are more likely) 
Of those with ICH >21% had GCS15 and no etoh, no AC and no neuro deficits
New Orleans and Canadian Head CT exclude >60, and >65yo respectively

Mack LR, Chan SB, Silva JC, Hogan TM. The use of head computed tomography in elderly patients sustaining minor head trauma. J Emerg Med 2003; 24: 157–62. doi: 
Scheetz LJ. Injury patterns, severity and outcomes among older adults who sustained brain injury following a same level fall: a retrospective analysis. Int Emerg Nurs. 2015;23:162‐167.

William R. Mower, Thomas E. Akie, Naseem Morizadeh, Malkeet Gupta, Gregory W. Hendey, Jake L. Wilson, Lorenzo Pierre Leonid Duvergne, Phillip Ma, Pravin Krishna, Robert M. Rodriguez, Blunt Head Injury in the Elderly: Analysis of the NEXUS II Injury Cohort, Annals of Emergency Medicine,2024,
ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.� 
Nishijima DK, Gaona SD, Waechter T, et al. The incidence of traumatic intracranial hemorrhage in head‐injured older adults transported by EMS with and without anticoagulant or antiplatelet use. J Neurotrauma. 2017;35:750‐759.

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
Bulger EM1, Arneson MA, Mock CN, Jurkovich GJ.
Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.

Hips:
**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
Healey CD, Spilman SK, King BD, Sherrill JE, Pelaez CA. Asymptomatic cervical spine fractures: Current guidelines can fail older patients. Journal of Trauma and Acute Care Surgery. 2017;83(1):119-125. doi:10.1097/TA.0000000000001497
-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











Sensitivity 66-84% vs 99.6%
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-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)

And the NEXUS study team agreed that NEXUS can not be used for older adults! Its not sensitive enough (Goode 2014).  as the sensitivity may be as low as 66-84% (comapred to 99.6 in non elderly)
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Modified NEXUS
• Add

• Any change in baseline 
mental status 

• (doesn’t have to be 
GCS15)

• Any evidence of trauma 
to the head/face 

• If yes, can’t clear via 
NEXUS

Sensitivity 100%, 
Specificity 12.6-47.7%
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Presentation Notes
HOWEVER... in 2015 a modified NEXUS score
In 2015, Evans et al looked at NEXUS criteria through a retrospective study in the setting of fall (ground level, from height, down stairs, or found down) and found that the NEXUS criteria can be used with modified criteria. They defined altered alertness as a change from the patient’s baseline mental status (not a GCS of 15) and distracting injuries as injuries limited to signs of trauma to the head and face.
With these modifications, they found that NEXUS had a sensitivity of 100% and specificity of 12.6% in their cohort of 399 patients (Evans 2015) The study by Tran et al appears to validate these findings in a prospective cohort of 795 fall patients who were not triaged to a trauma bay. This prospective study found that the modified NEXUS criteria produced a sensitivity of 100% and specificity of 47.7% (Tran 2016). These studies are encouraging in that it may be possible to clear the C-spine of a geriatric fall patient without imaging...

2020 study from annals found the same with n=312
Those 2015/2016 studies were quite small (hundreds) when compared to the larger NEXUS trial (thousands), so I still have very low threshold to CT GLF patients.




GLF injuries

ICH
3-5%  no AC, GCS15, no LOC have SDH

NEXUSII, Falls Decision Rule

Ribs
Each rib fx Inc mortality by 19% and PNA by 27%

2x mortality vs younger w same injury

Hips
3x mortality than those without hip fx (in every death category)

Inpatient mortality is 4% and over 12mth 20-25%

Necks

>50% are from GLF

60% are C1/C2

Only 45% have ttp, 21% no neck pain, 3% ASX

Modified NEXUS rule

Literally any bone Over 75, 1/3 break something

GLF 
injuries
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ICH:
2.3-5% of patients with no LOC and gcs 15 have ICH (lots of space and the bridging veins stretch since more space which is why subdurals are more likely) 
Of those with ICH >21% had GCS15 and no etoh, no AC and no neuro deficits
New Orleans and Canadian Head CT exclude >60, and >65yo respectively

Mack LR, Chan SB, Silva JC, Hogan TM. The use of head computed tomography in elderly patients sustaining minor head trauma. J Emerg Med 2003; 24: 157–62. doi: 
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ISSN 0196-0644,https://doi.org/10.1016/j.annemergmed.2024.01.003.� 
Nishijima DK, Gaona SD, Waechter T, et al. The incidence of traumatic intracranial hemorrhage in head‐injured older adults transported by EMS with and without anticoagulant or antiplatelet use. J Neurotrauma. 2017;35:750‐759.

Ribs:
Elderly patients who sustain blunt chest trauma with rib fxs have twice the mortality and thoracic morbidity of younger patients with similar injuries. For each additional rib fracture in the elderly, mortality increases by 19% and the risk of pneumonia by 27%.  2000 journal of trauma, J Trauma. 2000 Jun;48(6):1040-6; discussion 1046-7.
Rib fractures in the elderly.
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Holcomb JB, McMullin NR, Kozar RA, Lygas MH, Moore FA. Morbidity from rib fractures increases after age 45. J Am Coll Surg. 2003 Apr;196(4):549-55. doi: 10.1016/S1072-7515(02)01894-X. PMID: 12691929.
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**https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468062/

Necks:
60% of al cspine fx in elderly are c1 or c2
Geriatric patients with a cervical spine fracture have a high rate of fractures to other vertebrae in the spinal column. Therefore, diagnosis of a fracture in the cervical spine should prompt imaging of the spine in its entirety.
*Wang H, Coppola M, Robinson RD, et al. Geriatric Trauma Patients With Cervical Spine Fractures due to Ground Level Fall: Five Years Experience in a Level One Trauma Center. J Clin Med Res. 2013;5(2):75-83.
**Touger M, Gennis P, Nathanson N, et al. Validity of a decision rule to reduce cervical spine radiography in elderly patients with blunt trauma. Ann Emerg Med. 2002;40(3):287-293.
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-Only 45% of older adults with documented c-spine fractures had neck tenderness upon presentation (Schrag 2008).
-21% of geri neck fractures had NO neck pain at all!!! (Healey 2017)
-3% had c-spine fractures despite being entirely asymptomatic!!!! (Ong 2006)











EMS Triage

• 20-50% undertriaged
• 34% less likely to die in a trauma 

center
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Using standard adult trauma activation criteria can lead to undertriage and delays in the recognition of injury severity in older adults.2

Lane P, Sorondo B, Kelly JJ. Geriatric Trauma Patients—Are They Receiving Trauma Center Care? Academic Emergency Medicine. 2003;10(3):244-250. doi:10.1197/aemj.10.3.244

Ichwan B, Darbha S, Shah MN, et al. Geriatric-Specific Triage Criteria Are More Sensitive Than Standard Adult Criteria in Identifying Need for Trauma Center Care in Injured Older Adults. Annals of Emergency Medicine. 2015;65(1):92-100.e3. doi:10.1016/j.annemergmed.2014.04.019

Kodadek LM, Selvarajah S, Velopulos CG, Haut ER, Haider AH. Undertriage of older trauma patients: is this a national phenomenon? Journal of Surgical Research. 2015;199(1):220-229. doi:10.1016/j.jss.2015.05.017

Zafar SN, Obirieze A, Schneider EB et al. Outcomes of trauma care at centers treating a higher proportion of older patients: The case for geriatric trauma centers. Acute Care Surg. 2015;78:852-859.








ACS 2023 Update:
Best Practices Geriatric Trauma Management 

• Add Frailty F to ABCDE

Presenter Notes
Presentation Notes

SI_ shock index,=equal to heart rate divided by SBP
https://www.facs.org/media/ubyj2ubl/best-practices-guidelines-geriatric-trauma.pdf
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Frailty syndrome involves decreased physiologic reserves across multiple organ systems, and it is associated with worse outcomes and increased mortality. • In trauma patients, frailty is often more predictive of adverse outcomes than age. • The Trauma-Specific Frailty Index (TSFI) is an effective, validated tool that can aid clinicians in identifying highrisk patients and planning their care. • Early assessment and identification of patients with frailty is essential to optimize their care by involving interprofessional teams and implementing focused management plans.


**Joseph B, Saljuqi AT, Amos JD, Teichman A, Whitmill ML, Anand T, Hosseinpour H, Burruss SK, Dunn JA, Najafi K, Godat LN, Enniss TM, Shoultz TH, Egodage T, Bongiovanni T, Hazelton JP, Colling KP, Costantini TW, Stein DM, Schroeppel TJ, Nahmias J; AAST Frailty MIT Study Group. Prospective validation and application of the Trauma-Specific Frailty Index: Results of an American Association for the Surgery of Trauma multi-institutional observational trial. J Trauma Acute Care Surg. 2023 Jan 1;94(1):36-44. doi: 10.1097/TA.0000000000003817. Epub 2022 Oct 17. PMID: 36279368.
�




Cases ReRun

Presenter Notes
Presentation Notes
Ice man: C2 dens fracture and vert artery dissection

Golfer: in the ED they focused on his leg went to the CDU, MRIs, but remember he did hit head while puttingon pants. So should’ve been CT’ed which did show. huge SDH, hemicrania, eventually died in the hospital



Ideal Plan

Appropriately triaged AFED

Full med rec
• Reduce polypharmacy if possible 

(d/w PharmD)
Full PE (1 and 2dary 

surveys AGAIN)- do your 
job!

ICS PT/OT

Prevent Falls
• USPSTF recs for exercise (PT/OT)
• Orthostatics
• Consider Timed Up &Go Test 

screening for ALL patients >65

Presenter Notes
Presentation Notes
patient’s ability to rise from a seated position, walk three meters, turn, walk back and sit down is observed and timed. The TUGT is designed to predict occurrence of falls, as individuals 65 years and older with a TUGT of 12.4 seconds or greater are three times more likely to fall in the next year. 



RECAP

At Risk

SBP<110, HR>90

Break everything

Triaged ideally to GED
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