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Delirium Reduced with Intravenous
Acetaminophen in Geriatric Hip Fracture

Patients

Introduction

Post-operative delirium is associated with
opioid use in the elderly and is a common
complication of geriatric hip fractures with
reported incidences from 16-70%. Intravenous
V) acetaminophen is a safe and efficacious
medication in elderly patients and has been
shown to reduce use of opioids after hip fracture.
At our institution, IV acetaminophen was
administered in the first twenty-four hours post-
operatively as part of a multi-modal pain control
regimen for geriatric hip fractures patients. We
hypothesized that this intervention may reduce
the rate of delirium through decreased opioid
consumption.

Methods

A retrospective review of 123 hip fragility
fracture patients over age 60 from January 2016
to December 2016 was performed. Patients
were compared in terms of age, sex, pertinent
baseline medical characteristics, pre-admission
functional status and American Society of
Anesthesiologists (ASA) classification.  The
protocols for pre-operative assessment, post-
operative mobility, and geriatric co-management
were consistent throughout the study period.
Type of anesthesia administered, admitting
service, fellowship training of attending surgeon,
and number of opioid doses pre-operatively were
also compared. Delirium was identified using
a validated chart-based review tool. The rate
of delirium, as well length of stay, pain scores,
opioid administration, need for one-to-one
supervision, and readmissions were compared.

Results

Sixty-five patients (52.8%) received IV
acetaminophen during this period. There were no
significant differences in baseline characteristics
between groups. Ten out of 65 patients receiving
IV acetaminophen post-operatively experienced
delirium compared to 19 out of 58 who did not
receive the medication (15.4% vs 32.8%, p =
0.024).The IV acetaminophen group also required
fewer doses of IV opioids on post-operative day 1
(0.37 vs 1.19 doses, p = 0.008), were less likely to
require one-to-one supervision (9.2% vs 24.1%, p
= 0.025),and had shorter lengths of hospital stay
(6.37 vs 8.47 days,p = 0.037). Groups had similar

surgical and anesthetic treatment, pre-operative
opioid doses, and times from admission to the
operating room. Patients were more likely to
receive IV acetaminophen when admitted to the
orthopaedic service compared to other services
(57.7% vs 34.6%, p = 0.036). Readmission rates
and discharge dispositions did not vary with
significance between the two groups.

Discussion

The results of this study indicate that IV
acetaminophen can appropriately supplement
opioid medication in providing adequate
post-operative pain control as evidenced by
significantly lower use of intravenous opioids
on post-operative day one. As IV acetaminophen
was only prescribed for 24 hours post-
operatively, it follows that opioid utilization
was not different on post-operative days two
and three. The pain scores also show a non-
inferiority compared to opioids in controlling
surgical pain. The reduced use of opioids
immediately after surgery may have been a
large factor in reducing the rate of delirium in
patients receiving IV acetaminophen. The rate
of delirium in patients that did not receive IV
acetaminophen is consistent with that cited in
previous literature. Additional factors which
could have predisposed patients to delirium
including age, pre-existing medical conditions
and pre-surgical opioid administration, amongst
others, were compared and not found to be
different between the two groups. A greater
proportion of patients that were admitted to the
orthopaedic service received IV acetaminophen.
‘We believe this is a result of increased familiarity
of this medication availability for hip fracture
patients amongst the orthopaedic providers
compared to other services.

The standard practice at our institution for
patients presenting with a geriatric hip fracture
is admission to the orthopaedic service with
co-management by a geriatric consult team.
Deviations from our standard pathway are
medically indicated in select cases and accounted
for only 17% of patients in this series. An analysis
of only patients admitted to the orthopaedics
service was performed. The analysis showed
a nearly identical reduction of more than 50%
in the rate of delirium. This subgroup analysis,
along with no other differences in patient
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Figure 1. Comparison of Post-Operative Pain Scores. VAS—YVisual Analog Scale. POD
— Post-Operative Day.

Figure 2. Comparison of Post-Operative Opioid Use. VAS — Visual Analog Scale. POD—
Post-Operative Day.

Figure 3. Delirium Rates and Relatively Risk of Delirium with IV Acetaminophen in
Patients Admitted to the Orthopaedic Service and All Patients.

characteristics between the two groups, leads the authors to
conclude that the effect observed in this study was largely are
result of the IV acetaminophen administration.

The difference in secondary outcomes implies that the
use of IV acetaminophen may lead to a cost savings, despite
a higher medication cost per dose, through reduced need
for one-to-one supervision and shorter hospital stays. In our
review, patients who became delirious had hospital stays that
were nearly 2.5 times longer than those that did not. Other

studies have also shown that delirium independently leads to
increased mortality in hip fracture patients.

Conclusion

Delirium is a prevalent complication in geriatric hip
fractures and has a detrimental effect on patient recovery.
Prevention requires a skilled medical and surgical team and
use of appropriate treatment modalities. The inclusion of
IV acetaminophen in a post-operative opioid-sparing pain
protocol can lead to less use of opioid medication after surgery
and subsequently lower rates of delirium in the geriatric hip
fracture population. This effect may reduce the utilization of
inpatient resources for direct patient supervision and provide
for shorter hospital stays.

References

1. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A, Tosteson A.
Incidence and Economic Burden of Osteaporosis-Related Fractures in the United States, 2005—
2025. J Bone Miner Res. 2007;22(3):465-475. doi:10.1359/jbmr.061113.

2. Magaziner J, Hawkes W, Hebel JR, et al. Recovery From Hip Fracture in Eight Areas of Function.
2000;55(9):1990-1991.

3. Cooper C. The crippling consequences of fractures and their impact on quality of life. Am J
Med. 1997;103(2):512-519. doi:10.1016/50002-3343(97)30022-X.

4.Keene GS, Parker MJ, Pryor GA. Mortality and morbidity after hip fractures.
1993;307(November]:1248-1250.

5. Van Der Westhuizen J, Kuo PY, Reed PW, Holder K. Randomised controlled
trial comparing oral and intravenous paracetamol (acetaminophen) plasma levels when given as
preoperative analgesia. Anaesth Intensive Care. 2011;39(2):242-246.

6. Cenzer IS, Tang V, Boscardin WJ, et al. One-Year Mortality After Hip Fracture: Development and
Validation of a Prognostic Index. J Am Geriatr Soc. 2016;64(3):1863-1868. doi:10.1111/jgs.14237.
7. Mears SC, Kates SL. A Guide to Improving the Care of Patients with Fragility Fractures,
Edition 2. Geriatr Orthop Surg Rehabil. 2015;6(2):58-120. doi:10.1177/2151458515572697.

8. Kyziridis TC. Post-operative delirium after hip fracture treatment - a review of the current
literature. Psychosoc Med. 2006;3:Doc01. http://www.pubmedcentral.nih.gov/articlerender.fegi?ar
tid=2736510&tool=pmcentrez&rendertype=abstract.

9. Schuurmans MJ, Duursma SA, Shortridge-Baggett LM, Clevers G-J,
Pel-Littel R. Elderly patients with a hip fracture: the risk for delirium. Appl Nurs Res ANR.
2003;16(2):75-84. doi:10.1016/S0897-1897(03)00012-0.

10. Marcantonio ER, Flacker JM, Michaels M, Resnick NM. Delirium is
independently associated with poor functional recovery after hip fracture. J Am Geriatr Soc.
2000;48(6):618-624. doi:10.1111/}.1532-5415.2000.tb04718.x.

11. Marcantonio ER, Flacker JM, Wright RJ. Reducing Delirium After Hip Fracture: A
Randomized Trial. 2001:516-522.

12. Morrison RS, Magaziner J, Mclaughlin MA, et al. The impact of post-operative pain on
outcomes following hip fracture. Pain. 2003;103(3):303-311. doi:S030439590200458X [piil.

13. Jahr JS, Breitmeyer JB, Pan C, Royal MA, Ang RY. Safety and Efficacy of
Intravenous Acetaminophen in the Elderly After Major Orthopedic Surgery : Subset Data Analysis
From 3, Randomized , Placebo-Controlled Trials. 2012;75:66-75.

14. Pergolizzi, J., Boger, R. H., Budd, K., Dahan, a., Erdine, S., Hans, G.,
Kress HG, Langford, R., Likar, R., Raffa, R. B. & Sacerdote P. Opioids and the
management of chronic severe pain in the elderly: consensus statement of an International\nExpert
Panel with focus on the six clinically most often used World Health Organization Step\nlll opioids
(buprenorphing, fentanyl, hydromorphone, m. Pain Pract. 2008;8(4):287-313.

15. Sanzone AG. Use of nonopioid analgesics and the impact on patient outcomes. J Orthop
Trauma. 2016;30(5):S12-S15. doi:10.1097/B0T.0000000000000563.

16. Bollinger AJ, Butler PD, Nies MS, Sietsema DL, Jones CB, Endres TJ. Is
Scheduled Intravenous Acetaminophen Effective in the Pain Management Protocol of Geriatric Hip
Fractures? Geriatr Orthop Surg Rehabil. 2015;6(3):202-208. doi:10.1177/2151458515588560.

VOLUME 28, JUNE 2018



182 CONNOLLY ETAL.

17. Tsang KS, Page J, Mackenney P. Can intravenous paracetamol reduce opioid use in
preoperative hip fracture patients? Orthopedics. 2013;36:20-24. doi:10.3928/01477447-20130122-
53.

18. WC W, JO S, Murray J, Patel N. - The American Academy of Orthopaedic Surgeons
Appropriate Use Criteria on the. Hum Mol Genet. 2014;23(11):3054-3068. doi:10.2106/jbjs.m.01314.
19. National Clinical Guideline Centre. The management of hip fracture in adults.
Health Technol Assess (Rockv). 2011:1-628. doi:10.1136/bmj.d2108.

20. Ftouh S, Morga A, Swift C. Management of hip fracture in adults: summary of NICE
guidance. BMJ. 2011:342(June):d3304. doi:10.1136/bm;.d3304.

21. Bernstein J, Morshed S, Helfet DL, Bhandari M, Ahn J. Applying evidence-based
medicine principles to hip fracture management. Front Surg. 2014;1(October):40. doi:10.3389/
fsurg.2014.00040.

22. Potter J, George J. The prevention, diagnosis and management of delirium in older
people: Concise guidelines. Clin Med J R Coll Physicians London. 2006;6(3):303-308.

23. Xu, G; Fong, TG; Yee, J; Inouye S. A Training Guide to a Chart-based Delirium
dentification Instrument. 2011.

UNIVERSITY OF PENNSYLVANIA ORTHOPAEDIC JOURNAL





