
Anesthesia for 

Hip Fracture 

Surgery in Elderly 

Patients Over 80 

Years Old 

Jack M. Berger MD, Ph.D. 
Professor of Clinical Anesthesiology 

Keck School of Medicine  
University of Southern California 

Los Angeles, California, USA 
September 30, 2018 



Falls in the Elderly 

• Falls in the elderly occur with 
great frequency and the elderly 
tend to suffer multiple falls. 

• Approximately 30% of those 
aged 65 years and older fall at 
least once each year. 

• The most obvious consequence 
of falls is osteoporotic fractures, 
most importantly fractures of 
the hip.  

Cumming RG, Kelsey JL, Nevitt MC.  

Methodologic issues in the study of frequent and recurrent 

health problems in the elderly.  AEP 1990;1(1):49-56 



Hip Fractures -- World Wide Problem 

• In the year 2000 there were 

an estimated 9.0 million 

osteoporotic fractures each 

year world wide. 

• 1.6 million were fractures 

at the hip. 

 Johnell O, Kants JA.  An estimate of the worldwide prevalence and disability 

associated with osteoporotic fractures. Osteoporosis International 

2006;17(12):1726-33 



Prevalence of Hip Fractures 

• More than 95% of hip 
fractures are caused by 
falling, usually by falling 
sideways. 

• Women experience three-
quarters of all hip fractures. 

• Women more often have 
osteoporosis, a disease that 
weakens bones and makes 
them more likely to break. 

 



Osteoporotic Hip fracture carries the highest 
morbidity and mortality  

• Estimates of lifetime risk from Europe and the 
USA range from 10% to 15% in women at the 
age of 50 years, and risks in men are a third or 
half these values. 

• Approximately 50% of patients will have 
permanent functional disability greater than 
that before fracture.  

• The 1-year case fatality approaches 20% and 
many survivors will need long-term care 

 





Femoral neck Fx Intertrochanteric Fx 

Types of Hip Fractures 



Non displaced femoral neck fracture 

Displaced femoral neck fracture 
In the elderly, these fractures are usually 

repaired with a hemiarthroplasty because 

of the risk of necrosis of the femoral head 

Types of Hip Fractures 



Non-displaced femoral  neck 

fracture repaired with pins.  

Supine position, minimal 

incision.  30 minutes 

Intertrochanteric fracture 

Dynamic hip screw (DHS) 

repair fixation.  Supine 

position, minimal 

bleeding, 30-45 minutes 

Fx 

Types of Hip Fractures Repairs 



Types of Hip Fractures Repairs 

Bipolar Hemiarthroplasty 
Complicated repair 



This is a total hip arthroplasty 

because you can see 

replacement of the acetabulum 

which is not necessary for a 

femoral neck fracture, and the 

surgery is therefore a 

hemiarthroplasty. 

This surgery is performed in the 

lateral position, requires sawing 

and reaming, methylmethacrolate 

cement. 

In private practice this is a 1-1 1/2 hour procedure 

Types of Hip Fracture Repairs 



When do you operate? 

• How long do you wait after admission to 
operate on an elderly patient with a hip 
fracture? 

• What are the concerns for medical 
evaluation? 

• What are the consequences of immediate 
surgery (within 24hrs)  versus delays in surgery 
for additional evaluation? 



  

NOVACK V, JOTKOWITZ A, ETZION O, AND  PORATH A  

Does delay in surgery after hip fracture lead to worse outcomes? A multicenter Survey. Advance Access Publication: 19 February 2007; 

Internatl. J. for Quality in Health Care;19(3):170–176 

 Delays in surgery for hip fracture are associated with significant 

increase in short-term and 1-year mortality. 

• Seven major tertiary hospitals. 

• All consecutive elderly patients admitted with hip fracture during the years 

2001–2005. 

• 4633 patients, older than 65 years 

• 818 patients (17.7%) no surgery, 1350 patients (29.1%) waited >2 days 

from admission to the surgery. 

• Patients who had surgery within 2 days had lower mortality (in-

hospital, 1-month and 1-year) compared to those who waited for surgery 

>4 days (2.9% vs 4.6%, 4.0% vs 6.1%, and 17.4% vs 26.2% respectively). 

• 818 patients (17.7%) no surgery suffered the highest 1-year mortality, 

36.2%. 



Khan SK, Kalra S, Khanna  A,   Thiruvengada MM, Parker MJ, et al. Timing of surgery for hip fractures: A 

systematic review of 52 published studies involving 291,413 patients. Injury  (2009),doi:10.1016/j.injury.2009.01.010 

•The theoretical advantage of 

allowing a delay from admission to 

surgery for a hip fracture is that it 

will allow some time for 

physiological stabilization after the 

injury. 

 

• This may be particularly relevant 

after an extracapsular fracture, in 

which a more extensive blood loss 

from the fracture site occurs.  

 

•Other potential advantages of 

delaying surgery are that it allows 

more time for assessment of the 

patient and for correction of 

dehydration and fluid replacement.  

 Timing of Surgery for Hip Fractures 



Common reasons cited by anesthesiologists for requesting an Internal 

Medicine or Cardiology evaluation before proceeding to surgical fixation of the 

hip fracture. Remember, we are not asking for medical clearance!!!!!!! 

Pay close attention to the patient with a history of 

hypertension who presents with a normal blood pressure. 



• Possible adverse effects of delaying surgery 

are there may be an increase in the incidence of 

the complications of recumbency, namely 

pressure sores, thromboembolic complications, 

urinary infection and pneumonia, cognitive 

dysfunction from pain and analgesics given 

for pain. 

Timing of Surgery for Hip Fractures 

 

Khan SK, Kalra S, Khanna  A,   Thiruvengada MM, Parker MJ, et al. Timing of surgery 

for hip fractures: A systematic review of 52 published studies involving 291,413 

patients. Injury (2009),  doi:10.1016/j.injury.2009.01.010 



Timing of Surgery for Hip Fractures 

•  Delaying surgery will prolong the pain and discomfort 

involved with the injury and may also increase the length of 

hospital stay and may possibly reduce the chance of a 

successful rehabilitation and the patient returning home.  

 

• What is the consensus from the literature for the optimum 

timing of surgery for an acute hip fracture.  

Khan SK, Kalra S, Khanna  A,   Thiruvengada MM, Parker MJ, et al. Timing of surgery for hip fractures: A 

systematic review of 52 published studies involving 291,413 patients. Injury (2009), 

doi:10.1016/j.injury.2009.01.010 



The results of the review by Khan et al., indicates that delaying 

surgery may not affect mortality but it is likely to increase morbidity, 

particularly the incidence of pressure sores and will increase hospital 

stay. 

 

•Delaying surgery will inevitably prolong the distress involved from 

this injury. 

 

•Therefore patients admitted to hospital with a hip fracture, in 

whom there are no specific conditions that can be improved prior to 

surgery, should have their operation as soon as possible after 

admission to hospital.  
 

Timing of Surgery for Hip Fractures 

: Khan SK, Kalra S, Khanna  A,   Thiruvengada MM, Parker MJ, et al. Timing of surgery for hip fractures: A 

systematic review of 52 published studies involving 291,413 patients. Injury (2009), 

doi:10.1016/j.injury.2009.01.010 



Timing of Surgery for Hip Fractures 

 

Most studies do not specifically report on pain and 

suffering associated with delayed surgery. 

 

Orosz and colleagues commented that surgery 

within 24 h was associated with fewer days of 

severe or very severe pain.  

 

Surgery should result in there being less pain from 

the fracture and in addition enable the patient to be 

mobilized out of the bed, and the rehabilitation 

process to begin.  



Even in 1995 it was already obvious that 

delay in fracture fixation, in elderly patients 

who are physiologically stable on 

admission, significantly increased morbidity 

and mortality and adversely affected 

resource utilization. 

Rogers F, Shackford S, Keller M.  

Early Fixation Reduces Morbidity and Mortality in Elderly Patients 

with Hip Fractures from Low-Impact Falls.  Journal of Trauma-Injury 

Infection & Critical Care:  August 1995 ; 39( 2): 261-265 

 

Early Fixation of Hip Fractures 



But what do we really Need to Know about 

the elderly patient with a hip fracture? 

• Did the patient have a myocardial 
infarction which caused the patient 
to fall? 

• Did the patient simply trip and fall, 
and then have a myocardial 
infarction? 

• Did the patient have a stroke or 
other cerebral event and fall? 

• Or did the patient simply trip and 
fall, and then hit his/her head 
causing intracranial hemorrhage? 



But what do we really Need to Know? 

• These questions can be answered relatively  

 quickly: 

•  Hands on physical evaluation,  

• ECG, treponins, CT Scan,  

• 2-D Echocardiogram. 

• Expeditious evaluation for mental status,                                             

anemia, hemorrhage, fluid status, electrolyte status, 

coagulopathy. 

• A hip fracture does not need immediate fixation, but it 

should be considered a very urgent case, 24-48 hours. 



What Do We Need to Do While Medical 

Evaluation is Taking Place? 

• Fluid and electrolyte resuscitation 

• Transfusion if needed 

– Elderly patients are often chronically anemic and 
can loose significant blood at the site of a hip 
fracture 

– Hypertension may then manifest as mild 
hypotension 

– Always be suspicious of an elderly patient who is 
normotensive or mildly hypotensive  



•Twenty two trials, involving 2567 predominantly female and 

elderly patients, comparing regional anaesthesia with general 

anaesthesia were included.  

 

•All trials had methodological flaws and many do not reflect 

current anaesthetic practice. 

 

•Pooled results from eight trials showed regional anaesthesia to 

be associated with a decreased mortality at one month (56/811 

(6.9%) versus 86/857 (10.0%)); however, this was of borderline 

statistical significance, even less difference in mortality rates at 3 

months and 1 year. 

Parker MJ, Handoll HHG, Griffiths R. Anaesthesia for hip fracture surgery in adults (Review). The Cochrane 

Collaboration, The Cochrane Library 2009; 1:1-23 

Anaesthesia for Hip Fracture Surgery in Adults 

Cochrane Collaboration Meta-Analysis 2009 



Anaesthesia for Hip Fracture Surgery in Adults 

Cochrane Collaboration Meta-Analysis 2009 

•Regional anaesthesia was associated with a reduced risk of 

deep venous thrombosis (39/129 (30%) versus 61/130 (47%) 

 

•Regional anaesthesia was also associated with a reduced 

risk of acute postoperative confusion (11/117 (9.4%) 

versus 23/120 (19.2%). 

 

•There was insufficient evidence to draw any conclusions 

from a further four included trials, involving a total of 179 

participants, which compared other methods of anaesthesia 

(a 'light' general with spinal anaesthesia; intravenous 

ketamine; nerve blocks). 

Parker MJ, Handoll HHG, Griffiths R. Anaesthesia for hip fracture surgery in adults (Review). The 

Cochrane Collaboration, The Cochrane Library 2009; 1:1-23 



Olofsson C, Nygårds E-B, Bjersten A-B, Hessling A. Low-dose bupivacaine with sufentanil 

prevents hypotension after spinal anesthesia for hip repair in elderly patients Acta 

Anaesthesiologica Scandinavica 2004 ;48,(10):1240–1244 

Fifty elderly patients were randomized into two groups. The 

study group received spinal anesthesia as a combination of 

hyperbaric bupivacaine 7.5 mg and sufentanil 5 µg while the 

control group received hyperbaric bupivacaine 15 mg 

without sufentanil. The hemodynamic stability of the patients 

and the quality of the blocks were compared. 

 

Conclusion:  A reduced dose of hyperbaric bupivacaine (7.5 

mg) in combination with sufentanil (5 µg) provides reliable 

spinal anesthesia for the repair of hip fracture in aged patients 

with few events of hypotension and little need for vasopressor 

support of blood pressure. 

Spinal Anesthesia for Hip Fracture Surgery 

http://onlinelibrary.wiley.com/doi/10.1111/aas.2004.48.issue-10/issuetoc


Pain Control 



Pain Control 

• The longer the pre-operative evaluation takes, 
the longer the patient will require pain 
control. 

• Opioid analgesics have many side effects 
detrimental to elderly patients, yet patients 
must not be denied appropriate analgesics. 



Analgesic “Blocks” 

• Continuous spinal catheters with 

opioids or epidural catheters with 

dilute local anesthetic and/or 

opioid infusions can control pain 

without the need for oral or 

parenteral opiates.  

• However positioning the patient 

for placement of the catheter may 

be difficult on the ward. 

• The lateral position is most 

appropriate. 

• Placing a 90y/o hip fracture patient 

in the sitting position after sedation 

is not advisable. 

 



Analgesic “Blocks” 

• Likewise, placing a lumbar plexus catheter for 
continuous infusion of local anesthetic also 
requires the lateral position. 

• However, a continuous femoral nerve block 
catheter or Fascia Iliaca catheter can be 
performed easily with ultrasound guidance 
without sedation and with the patient 
remaining supine. 



Fascia latta   

“N” Femoral nerve, “FA” Femoral artery, “FV” Femoral vein  

Fascia iliaca 

Iliacus muscle 

Femoral Nerve block – Ultrasound guided 



To commence the block a linear 

ultrasound probe is placed over 

the inguinal ligament scanning at 

roughly 90 degrees to the 

direction of the ligament and 

angulated towards the pelvic wall. 

The direction of the scanning 

plane is approximately towards 

the xiphoid process. The probe is 

scanned medially to locate the 

femoral artery and then laterally to 

locate the bone of the anterior 

inferior iliac spine (AIIS) .  

Ultrasound 

Fascia Iliacus 

Block 
umbilicus 



cephalad 
caudad 

cephalad 

caudad 

Plane of the 

ultrasound 

beam 

perpendicul

ar to the 

inguinal 

ligament, 

lateral to 

the femoral 

artery and 

nerve  



Alternative approach to fascia iliaca block 



Local Anesthetics 

• Fascia Iliaca block is a high volume plane 
block. 

• For activation of both the femoral and the 
Fascia Iliaca blocks for analgesia one could use 
20ml-30ml of 1% Mepivacaine or Lidocaine 
with 1/400,000 Epinephrine, 1ml of 
bicarbonate, and 4mg Decadron. 

• An infusion of 0.2% Ropivacaine at 6-10ml/hr 
will provide continued analgesia if a catheter 
is placed. 



Anesthesia for Hip Fracture Surgery 

• I prefer spinal anesthesia 

• Unlike all of the studies published, I have 
had extensive experience with ultra low 
dose isobaric spinals. 

• My experience consists of approximately 
2500 cases, average age 81 years old and 
15% over 90 years old. 



Tetracaine Spinal 

• The spinal was always placed in the lateral position using a 

22g Quinke (cutting) spinal needle by a paramedian approach.  

It is performed on the transport gurney, in the operating room. 

• Dosages were calculated according to age: 

– Up to 70 years old, 5mg Tetracaine 

– 70-79 years old, 4mg Tetracaine 

– 80-89 years old, 3mg Tetracaine 

– >90 years old, 2 mg Tetracaine 

• 200 ug of Epinephrine, 100ug preservative free morphine or 

25ug of Fentanyl. 

• Aspirate 2-3ml of Cerebral Spinal Fluid (CSF) to create an 

isobaric solution.  

 

 



Bupivacaine Spinal 

• Substitution for Tetracaine 

• 0.5% preservative free Bupivacaine 

– Up to 70 years old, 3mls Bupivacaine (15mg) 

– 71-80 years old,  2.4mls Bupivacaine (12mg) 

– 81-90 years old, 1.8mls Bupivacaine (9mg) 

– >90 years old, 1.0mls Bupivacaine (5mg) 

– 3mg phenylephrine (0.3mls of 1% solution) 

– 100ug preservative free morphine or 25ug 
Fentanyl 

– Aspirate CSF to a total volume of 4mls 



Isobaric Spinals 

• The spinal solution should be injected very 

slowly over 15-30 seconds without barbotage. 

• Fentanyl 25ug-50ug may be substituted for the 

preservative free morphine and will provide 

some additional benefit but will not produce 

24 hours of analgesia, more likely 2-4 hours of 

intense analgesia. 



Isobaric Spinals 

• With these solutions it does not matter which 

side of the patient is up or down, diffusion is 

by mass action from higher concentration to 

lower concentration in all directions equally 

and not gravity dependent. 

• Hypotension is rare with these dosages and 

usually means the patient needs a blood 

transfusion. 



Isobaric Spinals 
• If the patient already has a fascia iliaca nerve block catheter, they should 

have analgesia adequate to turn into the lateral decubitus position for 

placement of the spinal. 

• If the patient does not have a pre-block, then adequate sedation will be 

needed: 

– With the patient under full monitors and supplemental oxygen, 

midazolam 1mg intravenous at a time is titrated to slurred speech—

clinical sign for amnesia 

– Then 500ug of Alfentanil are given iv. 

– The patient will be noted to become apneic 

– At that moment the patient is rotated into the lateral position which 

causes a painful response and the patient will begin to breath, and once 

positioned will relax and become sedated again, but will continue to 

breath 

– The back is quickly prepped, the spinal is placed, and the patient turned 

back supine. 



Following Surgery 

• These spinal dosages will last 4-5 hours. 

• After the spinal recedes, a continuous 
femoral, lumbar plexus, or fascia iliaca block 
can be placed for several additional days of 
analgesia or the fascia iliaca catheter can be 
reactivated if it is present. 



Benzodiazepine sedation in the elderly 

• Significant functional deterioration is frequently observed 
after apparently "minor" surgery in elderly patients.  

• Some of these cases may relate to the use of amnesic 
benzodiazepines.  

• Both pharmacokinetic and pharmacodynamic studies suggest 
that the effects of short-acting benzodiazepines may be 
potentiated in the elderly through age-related reduction in 
metabolism and changes in the subunit makeup of the g 
amino butyric acid (GABAA) receptor.  

• Age-related increases in the alpha1 subunit of the GABAA 
receptor in hippocampus have been reported. 

 Ruano D, Araujo F, Revilla E, Vela J, Bergis O, Vitorica J. GABAA and alpha-amino-3-hydroxy-5-

methylosoxazole-4-propionate receptors are differentially affected by aging in the rat hippocampus. J 

Biol Chem 2000;275:19585-93. 



Is Propofol Better? 

• In a double-blind randomized study of 114 patients 
undergoing hip fracture repair at Johns Hopkins Bayview 
Medical Center, patients first received spinal block anesthesia 
and were then either lightly sedated with propofol or more 
deeply sedated with the same medication.  

• The prevalence of postoperative delirium was significantly 
lower in the group that was lightly sedated.  

• The findings, which appeared in the January issue of Mayo 
Clinic Proceedings, January 20, 2010 , suggest that one 
incident of delirium could be prevented for every 4.7 patients 
treated with light sedation.  

• The average age of the patients in the study was 81. 



Question  Does limiting sedation levels during hip fracture 
repair under spinal anesthesia reduce postoperative delirium 

overall or when stratified by baseline comorbidity? 

• Findings:  In this randomized clinical trial that included 200 
older patients randomized to receive lighter vs heavier 
sedation, limiting levels of sedation provided no significant 
overall benefit in reducing incident delirium.  

• However, in a prespecified subgroup analysis, heavier vs 
lighter sedation levels doubled the risk of postoperative 
delirium in patients with low baseline comorbidities as 
defined by a Charlson comorbidity index score of 0. 

• Meaning  limiting intraoperative sedation levels may reduce 
delirium in older patients who are healthier. 

 
Frederick J.  et al, AMA Surg. Published online August 8, 2018. doi:10.1001/jamasurg.2018.2602  



Please help--Fix my hip! 



Thank You –Questions ? 


