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↑What is “already known” in this topic: 
General and spinal anesthesia for proximal femur fractures in high-risk 
patients are associated with increased morbidity and mortality.   
 
→What this article adds: 

This study supports the efficacy and safety of local anesthesia with MAC 
as a viable alternative, reducing complications and hospital stays.  
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Abstract 
    Background: Proximal femoral fractures are among the most common orthopedic injuries in the elderly population, and often pose 
serious challenges due to multiple comorbidities and the high anesthetic risk in this population. Traditional management typically 
involves spinal or general anesthesia, which can lead to considerable risk of morbidity and mortality in these high-risk patients. This 
study aimed to assess the efficacy and safety of local anesthesia combined with monitored anesthesia care as an alternative to general 
anesthesia in elderly patients with intertrochanteric fractures. 
   Methods: In this retrospective descriptive study, we included patients aged ≥ 65 years with displaced intertrochanteric fractures who 
underwent cephalomedullary nailing under local anesthetic infiltration with monitored anesthesia care. Data were collected on 
demographics, safety outcomes (complications and mortality), and efficacy measures (surgical time, blood loss, anesthesia induction-
to-incision time, and length of stay). Data were analyzed using descriptive statistics. Continuous variables are reported as mean ± 
standard deviation, and categorical variables as frequencies and percentages. No inferential statistics were performed because of the 
descriptive nature of the study. 
   Results: A total of 35 patients met the inclusion criteria, with a mean age of 76.6 years. Major complications occurred in 6 patients 
(17.1%), with a 90-day mortality rate of 2.8%. “The mean blood loss was 108±35 cc, surgical time averaged 33.6±9.7 minutes, 
anesthesia induction-to-incision time was 6.4±1.7 minutes, and the mean length of hospital stay was 2±0.9 days.” 
   Conclusion: Local anesthesia with monitored anesthesia care may be a feasible and safe alternative for high-risk patients with 
proximal femur fractures when general or spinal anesthesia is contraindicated. This approach decreases morbidity and mortality rates 
while effectively reducing length of hospital stay and surgical time.  
 
Keywords: Local anesthesia, Monitored anesthesia care, Proximal femur fracture, Intertrochanteric fracture, Cephalomedullary 
nailing, Elderly patients 
 
Conflicts of Interest: None declared 
Funding: None 
 
*This work has been published under CC BY-NC-SA 4.0 license. 
  Copyright© Iran University of Medical Sciences  
 
Cite this article as: Hajializade M. Use of Local Anesthesia Combined with Monitored Anesthesia Care in Cephalomedullary Nailing for Proximal 
Femoral Fractures: A Minimally Invasive Approach for High-Risk Surgical Candidates. Med J Islam Repub Iran. 2025 (12 Nov);39:145. 
https://doi.org/10.47176/mjiri.39.145  
 
 

Introduction 
Proximal femoral fractures are among the most common 

orthopedic injuries, particularly in the elderly population 
(1). Managing these fractures is often challenging because 
of the elevated risks related to surgery and the high preva-
lence of comorbidities in this age group (2). As a result, 
these injuries are associated with considerable mortality, 
with in-hospital death rates of around 10% and a one-year 

mortality rate of approximately 35% (1, 3).  
Intertrochanteric (IT) fractures represent a major subset 

of proximal femur fractures (4). The traditional approach 
to these fractures usually involves cephalomedullary nail-
ing performed under general anesthesia, which can lead to 
a significant risk of complications in patients with signifi-
cant comorbidities, including pulmonary, cardiovascular, 
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or renal dysfunction (5-7). Thus, identifying less invasive 
anesthetic techniques to minimize peri- and post-operative 
complications is essential (5).  

Local anesthesia through soft-tissue infiltration com-
bined with Monitored Anesthesia Care (MAC) provides a 
minimally invasive alternative approach for cephalome-
dullary nailing of proximal femur fractures (8, 9). This 
approach can help maintain hemodynamic stability, re-
duce recovery time, and lower the incidence of postopera-
tive complications compared to general anesthesia (8, 9). 
By avoiding the systemic effects of general anesthesia, 
this technique is particularly useful for medically complex 
patients who are unlikely to tolerate the physiological 
stress of intubation, mechanical ventilation, and the relat-
ed perioperative risks (8, 9). However, published evidence 
on the safety and efficacy of this approach remains lim-
ited, with only a small number of studies available (8, 9). 

This current study investigates the use of local anesthet-
ic infiltration with MAC for the surgical fixation of inter-
trochanteric fractures in elderly patients for whom general 
anesthesia is linked to a high risk of morbidity and mortal-
ity. The primary goal was to assess the safety and efficacy 
of this technique as an alternative to general anesthesia. 

 
Methods 
This was a retrospective observational study conducted 

at our tertiary referral hospital. Written informed consent 
was obtained from all patients and their families before 
their inclusion in the study, and all ethical principles and 
guidelines were followed throughout the trial. Between 
2020 and 2023, elderly patients presenting to our tertiary 
care center with intertrochanteric fractures who underwent 
cephalomedullary nailing under local anesthetic infiltra-
tion with MAC were included in this work. Due to ethical 
considerations, a control group was not included. All en-
rolled patients were specifically deemed unfit for general 
or spinal anesthesia, and assigning them to such interven-
tions would have constituted a violation of ethical stand-
ards and patient safety. This study adhered to the 
STROBE guidelines for observational research. As a ret-
rospective case series, no prior sample size calculation 
was performed. The main limitation includes the lack of a 
control group and the potential for selection bias, given 
that only patients with contraindications to general or spi-
nal anesthesia were included. Confounding factors were 
not controlled due to the descriptive nature of the study, 
and no inferential statistics were applied. Inclusion criteria 
were age 65 years and older, OTA classification 31-A1 
and 31-A2, a high risk of morbidity and mortality with 
general or spinal anesthesia, American Society of Anes-
thesiologists (ASA) class ≥3, and a minimum follow-up of 
90 days. Patients with neurological impairments interfer-
ing with recovery or assessment (e.g., severe dementia), 
known bleeding disorders, patients without contraindica-
tions to general or spinal anesthesia, and patients allergic 
to the anesthetic agents were excluded from the study. 
Thirty-five patients who met the study criteria were as-
sessed. 

All procedures were performed by one orthopedic sur-
geon (MA) in the same medical center. A Gamma nailing 

system was used to fix displaced intertrochanteric frac-
tures. Local anesthetic infiltration usually involves the 
administration of 1% lidocaine (1%) and bupivacaine 
(0.25%) at the surgical site. Lidocaine was administered at 
a dose of 5 mg/kg and bupivacaine at 2 mg/kg, providing 
adequate analgesia during the procedure while minimizing 
the risk of toxicity. Soft-tissue infiltration was guided by 
C-arm fluoroscopy at the following locations: the skin 
incision site, posterior and anterior to the fracture site, and 
at the insertion site for the blade and screw (Figure 1). 
MAC was provided by an anesthesiologist to monitor vital 
signs and maintain patient comfort, typically including 
supplemental oxygen and intravenous sedatives such as 
fentanyl or midazolam as needed, and patients were stable 
during surgery. To minimize surgical time and reduce 
bleeding, pain, and radiation exposure during fluoroscopy 
in the initial stages of cephalomedullary nailing, a slightly 
modified technique is employed in patients with severe 
osteoporosis. After choosing the appropriate nail size 
based on the individual patient's medullary canal, the pro-

 

Figure 1. Soft-tissue infiltration of the local anesthetic solution 
under C-arm fluoroscopy guidance to ensure accurate placement and 
optimal pain control 

 

Figure 2. Fixation of fracture site without reaming 
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cedure begins with the tip of the nail, pushed with the 
pressure of the hand, rather than the traditional starting 
point of the awl and ream. Under continuous C-arm fluor-
oscopic guidance, the nail tip is carefully introduced into 
the medullary canal (Figure 2). 

 
Data collection 
Clinical data were obtained retrospectively by reviewing 

the patient’s charts and included demographics, safety, 
and efficacy data. Demographic variables included age, 
sex, body mass index, American Society of Anesthesiolo-
gists classification (ASA), preoperative heart ejection 
fraction, and comorbidities such as cerebrovascular acci-
dent (CVA) and diabetes history. Safety data included 
surgical complications and 90-day mortality. Complica-
tions were classified as minor and major. Minor complica-
tions included mild wound infections managed conserva-
tively with antibiotics, superficial hematoma at the surgi-
cal site, postoperative nausea or vomiting, transient hypo-
tension or bradycardia managed with medication adjust-
ments, minor respiratory disturbances, such as mild hy-
poxia corrected with supplemental oxygen, pain at the 
surgical site beyond typical expectations, requiring addi-
tional analgesics, and mild urinary retention that resolves 
with a short-term catheter. Major complications included 
deep wound infections or osteomyelitis needing surgical 
debridement, significant hematoma needing drainage, 
respiratory complications like pneumonia or acute respira-
tory distress syndrome (ARDS), severe cardiovascular 
events such as myocardial infarction, pulmonary embo-
lism, or stroke, prolonged hypotension or arrhythmia 
needing intensive care, or death related to the surgical 
procedure or anesthesia. Efficacy data included the surgi-
cal time, blood loss, length of hospital stay, and anesthesia 
induction to incision time.  

 
Statistical Analysis 
This study was descriptive and retrospective in nature. 

Continuous variables such as age, body mass index, surgi-
cal time, blood loss, and length of hospital stay are pre-
sented as mean ± standard deviation. Categorical varia-
bles, including sex, ASA class, and complications, are 
reported as frequencies and percentages. No inferential 
statistical tests were performed because of the descriptive 
design of the study. All analyses were carried out using 
SPSS software (IBM Corp., Armonk, NY, USA). 

 
Results  
Demographic data 
A total of 35 patients, with a mean age of 76.6±7.7 

years (range 65-91), were included in the study. The study 
population included 18 (51.4%) males and 17 (48.6%) 
females. Eighteen (51.4%) patients were diabetic. Six 
(17.1%) patients had a CVA history. Four (11.4%) pa-
tients had renal disease. Two (5.7%) patients had pulmo-
nary disorders. The mean preoperative heart ejection frac-
tion was 22.7±3.7 (range 15-30). The baseline characteris-
tics of the patients are summarized in more detail in Table 
1. 

Safety evaluation 
Complications occurred in 18 (51.4%) patients and in-

cluded 12 (34.3%) minor and six (17.1%) major complica-
tions. Only one death occurred during the 90-day follow-
up of the patients. Accordingly, the 90-day mortality rate 
was 2.8%. This death occurred four days after the opera-
tion in the ICU. The patient had a severe underlying con-
dition and died of intestinal obstruction. 

 
Efficacy evaluation 
The mean blood loss of the patients was 108±35 cc 

(range 50-200). The mean surgical time was 33.6±9.7 min 
(range 15-50 min). The mean duration from induction of 
anesthesia to incision was 6.4±1.7 min (range 3-10). The 
mean length of hospital stay was 2±0.9 days (range 1-4). 
The safety and efficacy data are summarized in Table 2. 

 
Discussion 
Many elderly patients with significant comorbidities 

cannot undergo general anesthesia safely, as it often in-
volves signing high-risk consent forms acknowledging a 
significant risk of perioperative mortality (10). This level 
of risk usually led family members to refuse the procedure 
out of fear of potential mortality. Consequently, these pa-
tients often went untreated in our center, facing severe 
complications such as pulmonary embolism, rapid onset 
of pressure ulcers within days, or other life-threatening 

 
Table 1. Baseline characteristic features of patients with an intertro-
chanteric fracture managed by local anesthesia with monitored anes-
thesia care 
Variable  Mean ± SD or number (%) 
Age (year)  76.6±7.7 
Sex 
 
 

Male 
 

18 (51.4) 
 

Female 17 (48.6) 
Body mass index (kg/m2)  25.2±3 
ASA class 
 

 
III 

18 (51.4) 
 

IV 17 (48.6) 
Heart ejection fraction  22.7±3.7 
Diabetes (Yes) 

 
 18 (51.4) 

CVA history (Yes)  
 

6 (17.1) 

Renal Disease (Yes)  
 

4 (11.7) 

Pulmonary disease (Yes)  
 

 
2 (5.7) 

SD: standard deviation; ASA: American Society of Anesthesiologists; CVA: 
Cerebrovascular Disease 
 
Table 2. Safety and efficacy of local anesthesia with monitored 
anesthesia care in patients with an intertrochanteric fracture undergo-
ing cephalomedullary nailing 
Variable  Mean ± SD or 

number (%) 
Complications 
 

Minor 12 (34.3) 
 

Measure 6 (17.1) 
Death  1 (2.8) 
Blood loss (cc)  108±35 
Surgical time (min)  33.6±9.7 
Anesthesia  induction to incision 
time  (min) 

 6.4±1.7 

Length of hospital stay (days)  2±0.9 
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conditions that virtually guarantee a poor outcome without 
surgery (11). in response to this issue, we adapted an al-
ternative approach to address this issue by utilizing local 
anesthesia with MAC for these high-risk patients. Our 
findings show that this technique is safe and effectively 
reduces anesthesia risks while also ensuring family mem-
bers feel secure enough to consent to treatment. 

Traditionally, proximal femoral fractures in elderly pa-
tients are repaired under general or spinal anesthesia.. In a 
study by Loncaric-Katušin et al., the 30-day mortality 
rates among patients receiving general or spinal anesthesia 
were 10.4% and 10.5%, respectively, with an average 
hospital stay of around 12 days (12). Among very elderly 
patients, mortality rates can be even higher; Heuer et al. 
reported a 22.2% mortality rate during in-hospital care for 
patients over 90 years old (13, 14). The postoperative 
complication rate is up to 28%, with pneumonia being the 
most common complication (15). Among patients man-
aged with general anesthesia, the approximate surgical 
and anesthesia times were reported to be 55 minutes and 
86 minutes, respectively (16). In the present study, only 
one death occurred during a hospital stay (2.9%). The 
overall rate of major complications was 17.1%. These 
results suggest that the use of local anesthetic infiltration 
with MAC may provide a safer alternative for high-risk 
patients, while also shortening operative and anesthesia 
times and reducing hospitalization length. 

Several investigations have aimed to address the mor-
bidity and mortality associated with general anesthesia in 
patients with proximal femur fractures and high anesthetic 
risk. Peripheral nerve blocks have often been employed as 
alternatives to general anesthesia in these patients (17-20). 
Although this approach substantially reduced morbidity 
and mortality (17-19, 21), it requires more technical ex-
pertise and specialized training, which may not be univer-
sally available. However, local anesthesia infiltration is 
relatively simple to administer in every setting and does 
not require extensive experience or preparation.  

To date, only a few studies have evaluated the efficacy 
of local anesthesia infiltration combined with MAC as an 
alternative to general anesthesia for the fixation of proxi-
mal femur fractures in medically complex patients.. Bi et 
al. in 2018 described a technical approach method for the 
surgical management of hip fractures applying a short 
cephalomedullary nail. They used this approach for the 
management of proximal femoral fractures in 32-year-old 
male patients with multiple comorbidities, including end-
stage renal disease, congestive heart failure, tricuspid re-
gurgitation, and severe pulmonary hypertension. No med-
ical complications occurred during the hospital stay. Also, 
the one-year follow-up of the patient was event-free (9). 
More recently, in 2023, Testa et al. compared the safety 
and efficacy of local anesthesia infiltration with MAC 
against general and spinal anesthesia. The findings 
showed that the local anesthesia group had significantly 
shorter surgery and reduced anesthesia induction-to-
incision times compared to the other groups. Additionally, 
this group demonstrated a trend toward decreased need for 
vasopressors during surgery and fewer cases of postopera-
tive delirium (8). These findings, in line with the results of 

the present study, support the safety and efficacy of local 
anesthesia with MAC as the alternative anesthetic option 
for high-risk patients with proximal femur fractures.  

The present study had several limitations. The primary 
limitation was its retrospective design and the small sam-
ple size. Additionally, the absence of a control group re-
ceiving alternative anesthetic approaches, such as general 
or spinal anesthesia, further limits the study’s conclusions. 
Therefore, future controlled, prospective randomized stud-
ies with larger patient populations are necessary to better 
assess the value of this anesthetic method for high-risk 
patients with proximal femur fractures. Given the absence 
of a control group and the descriptive nature of this report, 
the findings should be interpreted cautiously. While these 
results may guide clinicians managing similar high-risk 
patients, they do not establish definitive evidence for prac-
tice change and should be viewed as hypothesis-
generating.  

 
Conclusion 
Local anesthesia combined with MAC is a safe alterna-

tive to general or spinal anesthesia for managing patients 
with proximal femur fractures who are at high risk for 
anesthesia complications. This approach not only results 
in lower rates of morbidity and mortality but also effec-
tively reduces surgical time and length of hospital stay. 
Therefore, we recommend this anesthetic strategy for pa-
tients for whom general or regional anesthesia poses sig-
nificant risks. 

 
Authors’ Contributions 
Mikaiel Hajializadeh (MH) conceived and designed the 

study, performed the surgeries,   
collected the data, analyzed the results, and wrote the 

main manuscript text. MH also  
prepared all the figures. MH reviewed and approved the 

final manuscript. 
 
Ethical Considerations 
This study was conducted in accordance with the ethical 

standards of our institutional review board and the 1964 
Helsinki Declaration and its later revisions. The research 
protocol was reviewed and approved by the Ethics Com-
mittee of Iran University of Medical Sciences 
(IR.IUMS.REC.1404.574). 

 
 Acknowledgment 
The authors express gratitude to the Vice Chancellor for 

Research at Milad Hospital and  
thanks to the orthopedic team for their invaluable assis-

tance in data collection and surgical  procedures. 
 
Conflict of Interests 

The authors declare that they have no competing interests. 
 
 

References 
1. Dong Y, Zhang Y, Song K, Kang H, Ye D, Li F. What was the 

Epidemiology and Global Burden of Disease of Hip Fractures 
From 1990 to 2019? Results From and Additional Analysis of 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
14

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
5-

25
 ]

 

                               4 / 5

http://dx.doi.org/10.47176/mjiri.39.145
https://mjiri.iums.ac.ir/article-1-9651-en.html


 
M. Hajializade, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2025 (12 Nov); 39:145. 
 

5 

the Global Burden of Disease Study 2019. Clin Orthop Relat 
Res. 2023;481(6):1209-20. 

2. Aslan A, Atay T, Aydoğan NH. Risk factors for mortality and 
survival rates in elderly patients undergoing hemiarthroplasty 
for hip fracture. Acta Orthop Traumatol Turc. 2020;54(2):138-
43. 

3. Panula J, Pihlajamäki H, Mattila VM, Jaatinen P, Vahlberg T, 
Aarnio P, et al. Mortality and cause of death in hip fracture 
patients aged 65 or older - a population-based study. BMC 
Musculoskeletal Disorders. 2011;12(1):105. 

4. Adeyemi A, Delhougne G. Incidence and Economic Burden of 
Intertrochanteric Fracture: A Medicare Claims Database 
Analysis. JBJS Open Access. 2019;4(1). 

5. Rashid RH, Shah AA, Shakoor A, Noordin S. Hip fracture 
surgery: does type of anesthesia matter? Biomed Res Int. 
2013;2013:252356. 

6. Le-Wendling L, Bihorac A, Baslanti TO, Lucas S, Sadasivan 
K, Wendling A, et al. Regional anesthesia as compared with 
general anesthesia for surgery in geriatric patients with hip 
fracture: does it decrease morbidity, mortality, and health care 
costs? Results of a single-centered study. Pain Med. 
2012;13(7):948-56. 

7. Neuman MD, Silber JH, Elkassabany NM, Ludwig JM, 
Fleisher LA. Comparative effectiveness of regional versus 
general anesthesia for hip fracture surgery in adults. 
Anesthesiology. 2012;117(1):72-92. 

8. Testa EJ, Albright AJ, Morrissey P, Orman S, Clippert D, 
Antoci V. Local anesthetic with monitored anesthesia care in 
cephalomedullary nailing of proximal femur fractures. Orthop 
Traumatol Surg Res. 2023;109(7):103619. 

9. Bi AS, Fisher ND, Ganta A, Konda SR. Monitored Anesthesia 
Care and Soft-Tissue Infiltration With Local Anesthesia for 
Short Cephalomedullary Nailing in Medically Complex 
Patients: A Technique Guide. Cureus. 2021;13(12):e20624. 

10. Braz LG, Braz DG, Cruz DS, Fernandes LA, Módolo NS, 
Braz JR. Mortality in anesthesia: a systematic review. Clinics 
(Sao Paulo). 2009;64(10):999-1006. 

11. Kim SJ, Park HS, Lee DW. Outcome of nonoperative 
treatment for hip fractures in elderly patients: A systematic 
review of recent literature. Journal of Orthopaedic Surgery. 
2020;28(2):2309499020936848. 

12. Lončarić-Katušin M, Mišković P, Lavrnja-Skolan V, Katušin 
J, Bakota B, Žunić J. General versus spinal anaesthesia in 
proximal femoral fracture surgery – treatment outcomes. 
Injury. 2017;48:S51-S5. 

13. Heuer A, Müller J, Strahl A, Fensky F, Daniels R, Theile P, 
et al. Outcomes in very elderly ICU patients surgically treated 
for proximal femur fractures. Scientific Reports. 
2024;14(1):1376. 

14. Yeganeh A, Farahini H, Hajializade M, Kordkandi SA, Amiri 
R, Mahmoudi M, et al. The Outcome of Treatment of Femural 
Head Fracture: A Single-Center Retrospective Study. Journal 
of Research in Orthopedic Science. 2020;7(3):105-14. 

15. Samra T, Jain K, Kaushal V, Bhatia N, Patel S, Naveen Naik 
B, et al. The Outcome of Surgically Treated Proximal Femur 
Fractures Managed by Ortho-anesthetic Geriatric Care 
Pathway: A Prospective Observational Study with 2-Year 
Follow-Up. Indian J Orthop. 2023;57(6):957-66. 

16. Hershkovich O, Tetroashvili I, Goldstein AL, Lotan R. 
Anesthesia’s Influence on Postoperative In-Hospital 
Morbidity–Mortality in Proximal Femoral Fractures in the 
Elderly. Medicina (Internet). 2024; 60(9). 

17. Klimkiewicz J, Klimkiewicz A, Gutowski M, Rustecki B, 
Kochanowski D, Ryczek R, et al. Femoral and Lateral Femoral 
Cutaneous Nerve Block as Anesthesia for High-Risk 
Intertrochanteric Fracture Repair Patients. J Clin Med. 
2022;11(13). 

18. Mayel M, Foroughian M, Zamani N, Shahabinejad N, 
Hassanian-Moghaddam H. Ultrasound-guided femoral nerve 
block and intravenous fentanyl in pain management of the 
patients with hip fracture: a prospective, randomized, single 
blinded clinical trial. Acute Med Surg. 2022;9(1):e804. 

19. Muse IO, Deiling B, Grinman L, Hadeed MM, Elkassabany 
N. Peripheral Nerve Blocks for Hip Fractures. J Clin Med. 
2024;13(12). 

20. Tazeabadi SA, Noroozi SG, Salehzadeh M, Bahardoust M, 
Farahini H, Hajializade M, et al. Evaluation of Judet view 
radiographs accuracy in classification of acetabular fractures 
compared with three-dimensional computerized tomographic 
scan: a retrospective study. BMC Musculoskelet Disord. 
2020;21(1):405. 

21. Mirzashahi B, Hajializade M, Kordkandi SA, Farahini H, 
Moghtadaei M, Yeganeh A, et al. Spinopelvic parameters as 
risk factors of nonspecific low back Pain: a case-control study. 
Medical Journal of the Islamic Republic of Iran. 2023;37. 

 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
14

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
5-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.47176/mjiri.39.145
https://mjiri.iums.ac.ir/article-1-9651-en.html
http://www.tcpdf.org

