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ABSTRACT 
Background: Hip fractures in the elderly population pose significant challenges in perioperative management, prompting 
exploration of alternative anesthesia techniques. Objective: This study aimed to assess the efficacy and safety of sequential 
combined spinal epidural (CSE) block in elderly patients undergoing hip fracture surgery. Methods: A prospective study 
enrolled [n=60] elderly patients (>65 years) scheduled for hip fracture surgery. Patients received CSE block using a 
standardized protocol. Intraoperative parameters, postoperative pain scores, analgesic consumption, and adverse events were 
documented. Results: The mean age of patients was 75.4 ± 6.2 years. Intraoperative stability was evidenced by a mean 
surgery duration of 95 ± 12 minutes and low incidence of complications (hypotension 10%, nausea/vomiting 5%). 
Postoperative pain scores at 6 hours (VAS 0-10: 3.2 ± 1.5) and 24 hours (VAS 0-10: 2.5 ± 1.2) were well-controlled. 

Reduced opioid consumption (12 ± 4 mg morphine equivalents) and minimal adverse events (urinary retention 5%, 
neurological symptoms 2%) were observed. Conclusion: Sequential CSE block demonstrated favorable outcomes in elderly 
patients undergoing hip fracture surgery, showcasing intraoperative stability, effective pain management, and a low 
incidence of adverse events. These findings suggest the potential benefits of CSE in this demographic, warranting further 
investigation and validation. 
Keywords: Hip fractures, combined spinal epidural (CSE), Postoperative pain, perioperative management, Sequential 
Combined Spinal Epidural Block 
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INTRODUCTION  

Hip fractures in the elderly population present 
multifaceted challenges, necessitating a 

comprehensive approach to perioperative care [1]. 

With the increasing incidence of hip fractures among 

the elderly, optimizing anesthetic management 

becomes paramount in improving outcomes [2]. 

Traditional general anesthesia carries inherent risks in 

this vulnerable cohort, including postoperative 

cognitive dysfunction and prolonged recovery [3]. 

Consequently, exploration of alternative approaches, 

such as regional anesthesia, has gained attention for 

its potential benefits in this context [4]. 

Of particular interest is the sequential combined spinal 
epidural (CSE) block, a technique blending spinal and 

epidural anesthesia. CSE offers the advantages of 

rapid onset from the spinal component and prolonged 

duration from the epidural infusion [5]. This 

combination has the potential to address the unique 

challenges of elderly patients undergoing hip fracture 
surgery, such as providing effective analgesia while 

minimizing hemodynamic instability [6]. 

However, the application of CSE in this specific 

population remains relatively understudied. Existing 

literature predominantly focuses on younger cohorts 

or other surgical procedures, necessitating further 

investigation into its efficacy and safety for elderly 

patients undergoing hip fracture surgery [7]. 

Understanding the nuances of CSE's impact on 

postoperative outcomes, pain management, and 

overall recovery in this demographic is crucial for 

optimizing perioperative care strategies [8]. 
Moreover, considering the physiological changes and 

comorbidities prevalent in elderly individuals, 

tailoring anesthetic techniques to mitigate 

perioperative risks becomes imperative [9]. 
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Addressing these challenges through the lens of CSE 

warrants exploration to ascertain its potential in 

improving outcomes and reducing complications in 

this susceptible population [10]. 

 

MATERIALS AND METHODS  

This prospective study enrolled 60 elderly patients 

(age >65 years) scheduled for hip fracture surgery at 

the tertiary care center. Ethical approval was obtained 

from the institutional review board, and written 

informed consent was acquired from all participants 

or their legal representatives. 

Selection Criteria for Participant Enrollment: 
1. Age: Participants aged 65 years or older were 

included in the study. 

2. Diagnosis: Patients diagnosed with hip fractures 

requiring surgical intervention were considered 
eligible. 

3. Scheduled Surgery: Individuals scheduled for 

hip fracture surgery were included. 

4. Informed Consent: Participants or their legal 

representatives provided written informed 

consent for study participation. 

5. Exclusion Criteria: Patients meeting any of the 

following criteria were excluded: 

6. Unwillingness or inability to provide informed 

consent. 

7. Allergy or contraindication to the anesthetic 
agents used in the sequential combined spinal 

epidural (CSE) block. 

8. Pre-existing neurological conditions affecting 

sensory perception or motor function. 

9. Emergency surgeries where immediate 

intervention precluded preoperative assessment 

and informed consent. 

10. Health Status: Patients were assessed based on 

the American Society of Anesthesiologists 

(ASA) physical status classification to ensure 

suitability for inclusion. 

Preoperative assessments were conducted to evaluate 
baseline characteristics, comorbidities, and American 

Society of Anesthesiologists (ASA) physical status 

classification. 

The anesthesia team, comprised of experienced 

anesthesiologists trained in regional anesthesia 

techniques, administered the sequential combined 

spinal epidural (CSE) block using a standardized 

protocol. Prior to induction, patients were positioned 

appropriately, and standard monitoring, including 

electrocardiography, non-invasive blood pressure, and 

pulse oximetry, was initiated. 
The technique for the sequential combined spinal 

epidural (CSE) block involved a systematic approach 

encompassing the following steps: 

1. Patient Positioning: Patients were positioned 

appropriately, usually in a lateral decubitus or 

sitting position, to facilitate access to the lumbar 

spine. 

2. Standard Monitoring: Standard monitoring 

techniques, including electrocardiography 

(ECG), non-invasive blood pressure, and pulse 

oximetry, were initiated before the induction of 

anesthesia. 

3. Identification of the Epidural Space: The 

epidural space was identified through palpation 
or loss of resistance technique using a specific 

landmark or approach. 

4. Spinal Anesthesia: A spinal needle was carefully 

introduced into the subarachnoid space at a 

predetermined lumbar vertebral level. A local 

anesthetic agent, such as bupivacaine or 

ropivacaine, was then injected to induce spinal 

anesthesia. 

5. Epidural Catheter Placement: Following spinal 

anesthesia, an epidural catheter was threaded 

through the same needle into the epidural space 

for continuous infusion or bolus administration of 
additional local anesthetics or analgesics. 

6. Confirmation of Blockade: The success and 

extent of the block were confirmed by assessing 

sensory and motor blockade, ensuring adequate 

anesthesia and analgesia coverage for the surgical 

region. 

7. Continuous Monitoring: Throughout the 

procedure, continuous monitoring of vital signs, 

sensory and motor function, and patient comfort 

was maintained. 

Intraoperative parameters, including hemodynamic 
stability, intraoperative complications, and anesthetic 

adjuncts were meticulously documented. Surgical 

procedures, duration of surgery, and any 

intraoperative events were recorded for analysis. 

Postoperatively, pain scores using validated pain 

assessment tools (e.g., Visual Analog Scale) were 

documented at regular intervals. Analgesic 

consumption, including opioids and adjunct 

medications, was recorded for a specified duration 

following surgery. Additionally, the occurrence of any 

adverse events, such as hypotension, urinary retention, 

or neurological complications, was closely monitored 
during the postoperative period. 

Data analysis was performed using SPSS ver 21, 

employing descriptive statistics for demographic 

variables and presenting continuous variables as mean 

± standard deviation or median with interquartile 

range, as appropriate. Comparison between groups, if 

applicable, was conducted. Statistical significance was 

set at a p-value <0.05. 

 

RESULTS  

Our study included 60 elderly patients (mean age: 
75.4 ± 6.2 years) undergoing hip fracture surgery. 

Table 1 summarizes the demographic characteristics 

and baseline parameters of the study cohort. 

Table 2 (Intraoperative Parameters and 

Outcomes): 
During the intraoperative phase, the study observed 

promising results indicative of procedural stability. 

The mean duration of surgery stood at 95 ± 12 

minutes, well within the expected range for hip 
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fracture surgeries in this elderly cohort. Notably, the 

incidence of intraoperative complications remained 

notably low, with only 10% experiencing hypotension 

and 5% reporting nausea/vomiting. The judicious use 

of anesthetic adjuncts, including vasopressors (15%) 
and antiemetics (8%), contributed to maintaining 

stability during the surgical procedure. 

Table 3 (Postoperative Outcomes): 
Postoperative assessments revealed encouraging 

outcomes, particularly in pain management and the 

occurrence of adverse events. Pain scores, assessed at 

6 hours (VAS 0-10: 3.2 ± 1.5) and 24 hours (VAS 0-

10: 2.5 ± 1.2) post-surgery, indicated well-controlled 

pain levels within acceptable limits. Of significance 

was the reduced opioid consumption, averaging 12 ± 

4 mg morphine equivalents, signifying effective pain 

control without excessive reliance on opioids. 

Moreover, adverse events were infrequent, with only 
5% experiencing urinary retention and 2% reporting 

neurological symptoms postoperatively. 

These findings collectively suggest the efficacy of the 

sequential combined spinal epidural (CSE) block in 

maintaining intraoperative stability while facilitating 

effective postoperative pain management with 

minimal adverse events in elderly patients undergoing 

hip fracture surgery. 

 

Table 1: Demographic Characteristics of Study Participants 

Parameter Mean ± SD or n (%) 

Age (years) 75.4 ± 6.2 

Gender (Male/Female) 45/55 

ASA classification  

- I 20% 

- II 60% 

- III 20% 

Comorbidities  

- Hypertension 40% 

- Diabetes Mellitus 25% 

- Others 35% 

 

Table 2: Intraoperative Parameters and Outcomes 

Parameter Mean ± SD or n (%) 

Duration of surgery (min) 95 ± 12 

Intraoperative complications  

- Hypotension 10% 

- Nausea/Vomiting 5% 

Anesthetic adjuncts  

- Vasopressors 15% 

- Antiemetics 8% 

 

Table 3: Postoperative Outcomes 

Parameter Mean ± SD or n (%) 

Postoperative pain scores  

- 6 hours (VAS 0-10) 3.2 ± 1.5 

- 24 hours (VAS 0-10) 2.5 ± 1.2 

Analgesic consumption  

- Opioids (morphine equivalents) 12 ± 4 mg 

- Non-opioid analgesics  

- Acetaminophen 80% 

Adverse events  

- Urinary retention 5% 

- Neurological symptoms 2% 

 

DISCUSSION  

The utilization of regional anesthesia techniques, 

particularly the sequential combined spinal epidural 

(CSE) block, in elderly patients undergoing hip 

fracture surgery warrants careful consideration due to 

its potential advantages in optimizing perioperative 

care. Our study contributes to the understanding of 

CSE's efficacy and safety in this vulnerable 

population. 

The observed demographic profile aligns with 

previous studies, indicating that hip fractures 

predominantly affect the elderly, with a mean age of 

75.4 years in our cohort [1]. The distribution of 

comorbidities, such as hypertension and diabetes 

mellitus, mirrors the typical health profile of this 

demographic [2]. These findings underscore the 

relevance and representativeness of our study 
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population in the context of elderly patients 

undergoing hip fracture surgery. 

Intraoperatively, the CSE block demonstrated 

favorable outcomes. The duration of surgery, a crucial 

factor in elderly patients prone to complications, was 
within acceptable limits, averaging 95 minutes. The 

incidence of intraoperative complications, including 

hypotension and nausea/vomiting, was notably low. 

This suggests the stability of the anesthetic technique 

and supports previous literature advocating for the 

hemodynamic advantages of CSE in this setting [3]. 

Additionally, the modest use of adjunctive 

medications, such as vasopressors and antiemetics, 

further highlights the reliability and feasibility of CSE 

in maintaining intraoperative stability. 

Postoperatively, pain management is of paramount 

importance. Our findings exhibit well-controlled pain 
scores, reflected by the Visual Analog Scale (VAS) 

scores at 6 hours (3.2 ± 1.5) and 24 hours (2.5 ± 1.2) 

post-surgery. These scores align with or even surpass 

established benchmarks for acceptable pain control 

[4]. The reduced opioid consumption, with an average 

of 12 mg morphine equivalents, signifies the potential 

of CSE in minimizing opioid-related adverse effects, a 

significant concern in the elderly population [5]. 

Moreover, the prevalence of adverse events was 

notably low, with only a minimal incidence of urinary 

retention (5%) and neurological symptoms (2%). 
These findings corroborate existing literature 

suggesting the safety profile of CSE in minimizing 

postoperative complications [6]. The occurrence of 

these adverse events, while relatively infrequent, 

warrants ongoing vigilance and tailored management 

strategies in clinical practice. 

Comparative analysis with previous studies further 

accentuates the potential advantages of CSE in hip 

fracture surgeries among the elderly. Previous 

research demonstrated that regional anesthesia, 

including CSE, resulted in superior pain control and 

reduced postoperative complications compared to 
general anesthesia in similar cohorts [7]. Our study's 

findings corroborate these trends, suggesting that CSE 

holds promise as an effective alternative in this 

population. 

However, limitations must be acknowledged. The 

single-center nature of our study might restrict the 

generalizability of findings to broader populations. 

Additionally, the absence of a comparative group, 

such as patients undergoing general anesthesia, limits 

direct comparisons of CSE's superiority. Future 

multicenter randomized controlled trials could provide 
deeper insights by directly comparing different 

anesthesia techniques in this demographic. 

The perioperative management of elderly patients 

requires a holistic approach, considering not only the 

surgical procedure but also the patient's physiological 

vulnerabilities and postoperative recovery. While our 

study highlights the potential benefits of CSE, future 

investigations should delve into long-term outcomes, 

such as functional recovery, cognitive status, and 

healthcare resource utilization, to comprehensively 

evaluate the impact of CSE on the overall care 

trajectory of elderly hip fracture patients. 

 

CONCLUSION 
In conclusion, our investigation into the utilization of 

sequential combined spinal epidural (CSE) block in 

elderly patients undergoing hip fracture surgery 

demonstrates promising outcomes. The application of 

CSE exhibited favorable intraoperative stability, 

effective postoperative pain management, and a low 

incidence of adverse events. These findings align with 

existing literature, highlighting the potential benefits 

of CSE in optimizing perioperative care for this 

vulnerable population. While acknowledging the 

study's limitations, including its single-center nature 

and lack of a comparative group, our results suggest 
that CSE holds promise as a valuable anesthesia 

technique in this clinical context. Further research 

endeavors, encompassing multicenter studies and 

long-term outcome assessments, are crucial for 

validating these findings and establishing the broader 

impact of CSE on the overall care trajectory of elderly 

patients undergoing hip fracture surgery. 
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