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ABSTRACT: 

Background 

Hip fractures represent a significant clinical challenge, particularly in the elderly, due to 

the associated morbidity and the necessity for timely surgical intervention. Perioperative 

pain management is vital in ensuring patient comfort, enabling optimal positioning for 

subarachnoid block (SAB), and improving perioperative outcomes. Among the various 

regional anaesthesia techniques, Pericapsular Nerve Group (PENG) block and 

Suprainguinal Fascia Iliaca Compartment Block (S-FICB) have gained popularity for their 

effectiveness in managing preoperative pain. Despite their increasing use, direct 

comparative data on the relative benefits of these two blocks remain scarce. 

Objectives 

The purpose of this study was to check the effectiveness of ultrasound-guided PENG block 

compared to S-FICB in people undergoing surgery for hip fractures. Those outcomes 

considered were patient positioning, the level of discomfort during positioning, stable 

blood pressure during surgery and how well postoperative pain was managed. 

Methods 

Adult patients with hip fractures (72 in total) who underwent procedures using spinal 

anaesthesia were part of this study. People were divided at random into Group A (PENG 

Block) and Group B (S-FICB). The procedures were carried out using ultrasound and all 

the technicians followed the same guidelines on how to do them and use drugs. Before and 

during the block, the Visual Analog Scale (VAS) was measured - first at rest (VAS-R) and 

then again during movement (VAS-M) - at several intervals: before the block (T0), at 5 

minutes (T5), 15 minutes (T15) and at the time of SAB positioning (S0). While the 

procedure and surgical intervention was underway, the ASA monitor was used to watch 

over the heart rate and mean arterial pressure, to see how the patient responded. How  
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quickly analgesia was provided and the amount of paracetamol and tramadol consumed 

during postoperative care were recorded to check on postoperative analgesia. 

Results 

VAS scores decreased significantly after administration of both blocks, indicating effective 

pain control. The PENG group exhibited slightly lower average VAS scores at T5, T15, 

and S0 as compared to those of S-FICB group; however, these differences were not of 

statistical significance. Hemodynamic parameters remained stable in both groups 

throughout the observation period, although a modest reduction in heart rate was noted in 

the S-FICB group during the initial measurements. The quantity of analgesics consumed 

postoperatively and the timing of first rescue medication were comparable between the two 

groups. Importantly, no complications or adverse effects related to the blocks were 

reported. 

Conclusion 

Ultrasound-guided PENG and S-FICB blocks are both reliable in providing good 

perioperative analgesia in patients with hip fractures. While the overall effectiveness and 

hemodynamic profiles were similar, the PENG block showed a trend toward quicker onset 

and improved pain relief during positioning for SAB. Its anatomical precision and potential 

for preserving motor function may offer advantages, especially in older patients or those at 

risk for postoperative mobility delays. These findings advocate for the inclusion of the 

PENG block in perioperative care strategies, particularly within Enhanced Recovery After 

Surgery (ERAS) protocols. Further research involving larger and more diverse patient 

populations is recommended to validate these results and guide clinical practice. 
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INTRODUCTION: 

Hip fractures, especially in the geriatric population, present an increasingly frequent and 

formidable challenge in anaesthetic practice. As anaesthesiologists, we often encounter 

these patients at their most vulnerable—frail, in severe pain, and often burdened with 

multiple comorbidities. The pathophysiological stress imposed by a hip fracture is 

compounded by pain-induced sympathetic activation, which can precipitate cardiovascular 

instability, respiratory compromise, and delirium in high-risk patients.1 

Our role in optimizing perioperative care begins not in the operating theatre, but at the 

bedside, where early, effective analgesia can significantly alter the trajectory of a patient’s 

surgical and recovery experience. A critical component of this involves facilitating safe, 

comfortable positioning for neuraxial blockade, most often spinal anaesthesia, which 

remains the anaesthetic of choice for hip fracture surgeries due to its favorable 

hemodynamic profile and reduced incidence of postoperative delirium in the elderly. 

However, effective positioning is frequently hampered by pain, limiting patient cooperation 

and complicating the procedure 2. 

Traditionally, systemic analgesics such as opioids and NSAIDs have been the mainstay of 

pain control in these settings 1. Yet, in elderly patients, these agents carry a significant risk 

of adverse effects, including respiratory depression, sedation, gastrointestinal bleeding, 

delirium, and renal impairment. Consequently, there has been a paradigm shift toward 

employing regional anaesthesia techniques to achieve site-specific, opioid-sparing 

analgesia with a superior safety profile. 

Among the earliest regional techniques employed for hip fracture analgesia was the “Fascia 

Iliaca Compartment Block (FICB)”, a relatively simple block initially performed using 

landmark techniques. The classical infrainguinal approach, however, has demonstrated 
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variable success in blocking the obturator nerve, a key contributor to anterior hip joint 

innervation. This inconsistency led to the development of the suprainguinal fascia iliaca 

compartment block (SFICB)—a refinement based on sonographic guidance and 

anatomical understanding, which allows local anaesthetic spread more proximally, 

potentially covering the lateral femoral cutaneous nerve, femoral nerve and obturator nerve 

more reliably 3. 

In our practice, the SFICB has been a widely accepted and well-tolerated technique, 

especially useful for preoperative analgesia and facilitating spinal anaesthesia in hip 

fracture patients. Previous studies done by Desmet et al. (2017) 4 show that the 

suprainguinal approach provides superior sensory blockade compared to the infrainguinal 

approach. Additionally, its motor-sparing effect relative to femoral nerve blocks has made 

it an attractive option in fast-track surgical pathways. 

Despite these advantages, even the SFICB may fall short in completely anesthetizing the 

hip capsule, particularly the anterior region, which receives innervation from articular 

branches of the “obturator nerve, femoral nerve and often, the accessory obturator 

nerve.” These nerves, critically involved in nociception following femoral neck fractures, 

are not consistently reached by traditional FICB techniques. 

It is against this backdrop that a novel technique, the “Pericapsular Nerve Group (PENG) 

block”, emerged in 20185, described by “Girón-Arango et al.” 2 PENG block was 

conceptualized based on cadaveric dissection and radiological imaging that mapped the 

“articular nerve branches supplying the anterior hip capsule.” This block targets “the plane 

between the psoas muscle and the superior pubic ramus, adjacent to iliopubic eminence, 

where the articular branches converge.” The theoretical advantage is precise analgesia of 

the anterior hip capsule without causing quadriceps weakness—a frequent and sometimes 
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undesirable side effect of femoral nerve or fascia iliaca blocks, especially in the 

postoperative period. 

From an anaesthetists’ standpoint, the PENG block offers an appealing combination of 

effective pain control and motor preservation. Numerous early studies, including those by 

Aliste et al.3(2021) and Morrison et al. 6 have demonstrated significant reductions in VAS 

pain scores, improved patient satisfaction, and enhanced ease of positioning for neuraxial 

blocks following PENG. Moreover, its favorable safety profile—owing to its relatively 

superficial approach and the absence of major vascular structures in the target area—makes 

it a low-risk, high-reward intervention in the perioperative setting. 

Despite this promise, real-world comparative data between the PENG block and other 

regional techniques such as the SFICB remain limited. Most available literature focuses on 

single-arm observational studies or small cohort comparisons, often with varying 

methodologies and endpoints. From the clinician's perspective, choosing the optimal block 

often involves a trade-off between onset time, reliability, technical complexity, and risk of 

motor blockade. Therefore, head-to-head comparisons that address these practical concerns 

are essential to guide informed clinical decision-making. 

In our daily practice, the ease of spinal anaesthesia positioning is an outcome that is both 

clinically relevant and logistically important. A patient in severe pain may be unable to 

achieve the required flexion or remain still, increasing the difficulty of spinal needle 

placement and potentially leading to failed or traumatic attempts. Moreover, delays in 

positioning can prolong operating room turnover times and contribute to anaesthetist 

fatigue and procedural stress. Therefore, the block that can best facilitate painless and 

cooperative positioning becomes a vital tool in the anaesthetist’s arsenal. 
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The rationale for this randomized controlled study is thus built on two critical needs: (1) 

to directly compare the analgesic efficacy and positioning comfort provided by the 

“ultrasound-guided PENG block and S-FICB in patients undergoing hip fracture 

surgeries” and (2) to evaluate these techniques in a controlled, standardized manner that 

reflects real-world clinical practice. By doing so, we hope to generate evidence-based data 

that can be translated into day-to-day anaesthesia protocols. 

The foundational work of Girón-Arango et al. (2018)2 remains central to the PENG block's 

development, while cadaveric studies such as those by Short et al. (2018) support its 

anatomical accuracy. Comparative effectiveness data by Morrison et al.7 , as well as 

systematic reviews documented by Aliste et al. (2021)3, add to the growing body of 

literature that positions the PENG block as a viable, perhaps superior, alternative for hip 

fracture analgesia. At the same time, the extensive work on FICB, especially the 

suprainguinal variant, cannot be ignored. The refined technique advocated by Desmet et al. 

and the clinical insights from studies conducted by Kukreja et al.8 and Vermeylen et al.4 

continue to validate its use as a robust, time-tested block with good clinical outcomes. 

Ultimately, this study aims to answer a very practical question faced by anaesthesiologists 

every day: Which block—PENG or SFICB—better facilitates pain-free, cooperative 

positioning for spinal anaesthesia in patients with hip fractures? Through careful 

methodology, objective evaluation, and adherence to anaesthetic best practices, we aim to 

provide clarity and confidence in this critical decision. 
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Need for the study: 

Given the anatomical complexity of the hip joint and the intensity of pain associated with 

fractures in this region, effective regional analgesia has become a cornerstone of modern 

anaesthetic management for hip fracture surgeries. As described, both the PENG block and 

the suprainguinal FICB have emerged as promising modalities to alleviate pain during 

patient positioning for subarachnoid block. While preliminary reports and isolated studies 

support their efficacy, the growing popularity of these blocks has outpaced the 

accumulation of robust comparative evidence, especially in terms of their relative 

effectiveness, onset time, and functional outcomes during spinal anaesthesia positioning. 

From an anaesthesiologist’s standpoint, the key objective is not merely pain relief but also 

the facilitation of optimal positioning with minimal patient discomfort and without 

compromising motor function—thus allowing for a swift, smooth, and successful neuraxial 

block. While the PENG block offers a primarily sensory blockade with preserved motor 

function, which is particularly advantageous for avoiding delay in postoperative 

mobilisation, the suprainguinal FICB’s broader nerve coverage may offer more consistent 

analgesia in certain patients. However, due to anatomical variability and differences in 

spread patterns of local anaesthetic, its efficacy may differ between individuals, especially 

without advanced ultrasound guidance. 

What further complicates the decision-making process is the lack of direct head-to-head 

comparisons between the two techniques in controlled clinical settings. Although some 

observational data and smaller randomized studies have evaluated these blocks 

independently, the literature remains sparse in providing high-level evidence that can 

confidently guide clinical practice when choosing the most appropriate block for patients 

with fractured hips requiring spinal anaesthesia. Furthermore, factors such as ease of 
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performance, time to perform, ultrasound visibility, haemodynamic effects, and the need 

for rescue analgesia during positioning are often under-reported in the available studies. 

There is also an increasing emphasis on enhancing the perioperative experience for elderly 

and frail patients, who form the bulk of the hip fracture demographic. Minimizing systemic 

opioid use, reducing the risk of delirium, and enabling early mobilisation through motor-

sparing analgesic techniques are goals that align with the principles of Enhanced Recovery 

after Surgery (ERAS) protocols. Both PENG and suprainguinal FICB are theoretically 

well-suited for this purpose, but their comparative utility in real-world settings needs to be 

more clearly established through well-structured research. 

Thus, the present study was designed as a randomized controlled trial to directly 

compare the efficacy of ultrasound-guided “Pericapsular Nerve Group block versus” the 

Suprainguinal Fascia Iliaca Compartment block in facilitating patient positioning during 

spinal anaesthesia in hip fracture surgeries. By systematically evaluating pain scores, ease 

of positioning, block performance time, and other procedural parameters, this study aims 

to generate clinically meaningful data that can inform and optimize anaesthetic practice. 

This investigation is particularly significant in light of the limited high-quality evidence 

currently available, and it is expected to address an important clinical gap. The insights 

derived from this study could potentially influence regional anaesthesia protocols, enhance 

patient comfort, and improve perioperative outcomes in orthopaedic trauma care. 
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OBJECTIVES OF THE STUDY 

      Primary objective 

● To determine the effectiveness of PENG block and S-FICB with help of Pain 

score for patient positioning during subarachnoid block. 

Secondary objective 

● “To compare the duration of postoperative analgesia.” 
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REVIEW OF LITERATURE 

Anatomy and Innervation Relevant to Hip Fractures10 

The hip joint is a “ball-and-socket synovial joint”, consisting of the “femoral head 

articulating with the acetabulum of the pelvis.” It is richly innervated by branches from the 

lumbar and sacral plexuses. Specifically, the anterior capsule of the hip is innervated by”: 

● “Femoral nerve” (L2–L4) 

● “Obturator nerve” (L2–L4) 

● Accessory “obturator nerve” (if present in 10–30% of the population) 

 

 
Fig 1: “Summary of the sensory innervation of the hip joint based on review of the 

literature: (A) anterior, and (B) posterior views.” 

 

These nerves carry nociceptive fibers from the anterior capsule, which is the primary pain 

generator in hip fractures. The posterior capsule, in contrast, receives contributions from 
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the sciatic and superior gluteal nerves, which are less significant in mediating pain during 

fracture or surgical manipulation. 

Given the complexity of the innervation, regional anaesthesia targeting only a single nerve 

may not provide adequate analgesia. Hence, a block targeting multiple articular branches 

such as the Pericapsular Nerve Group (PENG) or Suprainguinal Fascia Iliaca 

Compartment Block (S-FICB) has gained attention for perioperative analgesia and 

positioning. 

Pericapsular Nerve Group (PENG) Block10 

“The PENG block was first described by Girón-Arango et al. in 2018 as a motor-sparing 

block that targets the articular branches of the femoral nerve, obturator nerve, and accessory 

obturator nerve using a single injection at the iliopubic eminence. It utilizes a high-

frequency linear ultrasound probe” to visualize: 

● “Anterior Inferior Iliac Spine (AIIS)” 

● “Iliopubic eminence” 

● “Psoas tendon” 

By depositing local anaesthetic in this plane, PENG block achieves targeted sensory 

blockade while preserving motor function—a major advantage for elderly patients with hip 

fractures requiring early mobilisation post-operatively. 

Suprainguinal Fascia Iliaca Compartment Block (S-FICB)11 

S-FICB is a modification of the classical fascia iliaca block, introduced to improve the 

spread of local anaesthetic to the lumbar plexus. The suprainguinal approach allows 

cephalad spread under the fascia iliaca, potentially covering: 
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● Femoral nerve 

● Lateral femoral cutaneous nerve 

● Obturator nerve (inconsistently) 

Hebbard et al. (2011)1 described this technique using ultrasound guidance to enhance the 

precision and efficacy. Though S-FICB is not specifically articular-branch targeted, its 

broader nerve coverage often translates into effective analgesia for hip fracture patients. 

Clinical Need and Evolution 

Hip fractures are associated with intense pain, and positioning for spinal anaesthesia often 

aggravates discomfort, complicating neuraxial access. The increasing geriatric population 

means more patients with hip fractures are presenting for surgical fixation, often with 

multiple comorbidities. 

Historically, systemic opioids or landmark-based nerve blocks were used for analgesia. 

However, opioid-related side effects (delirium, respiratory depression) and variable success 

rates of blind nerve blocks have led to increased adoption of ultrasound-guided nerve 

blocks, which are safer and more effective. 

Comparative Evidence Between PENG and S-FICB12 

Recent literature has started comparing the two blocks in terms of efficacy for spinal 

positioning, pain control, and safety: 

● Aliste et al.3 conducted a trial comparing PENG and FICB and found that PENG 

provided superior pain relief during patient positioning without significant motor 

blockade 
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● A systematic review by Jadon et al5 emphasized the anatomical rationale behind the 

superior analgesia offered by the PENG block due to its precise targeting of articular 

branches. 

Despite the growing body of evidence, randomized controlled trials comparing PENG 

and S-FICB head-to-head are limited, and conclusions about superiority are not 

definitive. This forms the rationale for conducting the present study. 

Ultrasound Guidance in Regional Anaesthesia 

Ultrasound has revolutionized regional anaesthesia by enabling real-time visualization of 

anatomical structures and needle trajectory13. The advantages include: 

● Improved block success rates 

● Reduced volume of local anaesthetic required 

● Decreased incidence of complications such as vascular puncture or nerve injury 

For both PENG and S-FICB, “ultrasound allows accurate deposition of the drug in the 

desired fascial” or interfascial plane13. 

Physiological Benefits of Effective Pre-Spinal Analgesia14 

Pain and anxiety during spinal anaesthesia positioning can result in: 

● Hypertension and tachycardia 

● Increased catecholamine levels 

● Agitation, especially in elderly patients 
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Effective pre-procedural nerve blocks help mitigate these physiological responses, making 

spinal anaesthesia smoother and reducing the risk of adverse events such as myocardial 

ischemia. 

Gaps in Literature and Need for Study 

Despite theoretical advantages of PENG over S-FICB, the existing literature lacks high-

quality randomized trials comparing these two blocks for the specific purpose of spinal 

anaesthesia positioning. Moreover, the effect of these blocks on ease of positioning, onset 

of analgesia, and patient satisfaction has not been well-explored. 

This study aims to fill this gap by: 

● Employing a prospective, randomized controlled design 

● Using ultrasound for accurate block placement 

● Evaluating pain scores, time to spinal positioning, and patient satisfaction 

● Ensuring standardized local anaesthetic volumes and concentration across groups 

Such research will help refine best practices in the anaesthetic management of hip fracture 

surgeries, particularly in elderly and high-risk patients. 

Literature Review  

1. Kulkarni et al15. conducted a randomized, double-blinded prospective clinical 

study to compare the analgesic efficacy of two ultrasound-guided nerve blocks—

"Pericapsular Nerve Group (PENG) block and Supra-inguinal Fascia Iliaca 

Compartment Block (FICB)—in patients undergoing spinal anesthesia for hip 

fracture surgery. The study aimed not only to assess pain relief but also to evaluate 
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the ease of positioning and patient satisfaction during the administration of spinal 

anesthesia.” 

“A total of 60 adult patients (ASA I–II, BMI 18–35 kg/m²) scheduled for elective hip 

fracture surgery were randomized into two groups: PENG block (n=30) and supra-inguinal 

FICB (n=30), both administered under ultrasound guidance with 20 ml of 0.25% 

bupivacaine. Pain intensity was measured using the Numerical Rating Scale (NRS) at 

baseline, pre-repositioning, and during repositioning for spinal anesthesia. The anesthetist 

performing the spinal anesthesia was blinded to the group allocation.” 

The results demonstrated a significant reduction in pain scores in both groups (p<0.001), 

confirming the analgesic efficacy of both blocks. Although the PENG group showed a trend 

toward superior pain relief—particularly in cases involving fracture of the femoral neck—

this difference was not statistically significant (p=0.853). Additionally, both techniques 

provided similar levels of patient acceptance and ease of positioning for spinal anesthesia. 

Anatomically, the PENG block may offer more targeted analgesia for femoral neck 

fractures by effectively blocking the articular branches of the femoral, obturator, and 

accessory obturator nerves. Conversely, the supra-inguinal approach to FICB may offer 

broader cranial spread of local anesthetic, enhancing lumbar plexus coverage with a similar 

volume. 

The study concluded that both PENG and supra-inguinal FICB are effective, safe, and 

clinically feasible options for managing perioperative pain and facilitating patient 

positioning in hip fracture surgeries. The authors recommended further research with larger 

samples and subgroup analyses to explore potential benefits in specific fracture patterns 

such as femoral neck fractures. 
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2. Bauiomy et al 16. “conducted a randomized, double-blinded clinical trial to compare the 

efficacy of Pericapsular Nerve Group (PENG) block and Supra-inguinal Fascia Iliaca 

Compartment Block (S-FICB) in patients presenting with hip fractures”, with a focus on 

their utility in facilitating patient positioning for neuraxial anesthesia. A secondary 

objective was to evaluate analgesic outcomes when dexamethasone was used as an adjuvant 

to ropivacaine in both blocks. 

The study enrolled 60 patients aged ≥40 years with “ASA physical status I–III, all 

scheduled for hip fracture surgery under spinal anesthesia. Participants were randomly 

divided into two equal groups. Group I received the S-FICB, while Group II received the 

PENG block.” Both blocks were administered under ultrasound guidance using 23 ml of 

0.25% ropivacaine with 2 ml (8 mg) of dexamethasone. Pain assessment was conducted at 

rest and during passive movement using the “Numerical Rating Scale (NRS)”, before and 

20 minutes after the block. “Ease of positioning for spinal anesthesia (EOSP)” was rated 

on a 4-point scale. Additional outcomes included postoperative analgesia duration, 

tramadol requirements, patient satisfaction, and block-related complications. 

The findings revealed that the “PENG group showed significantly better positioning scores 

(p<0.001) and greater reductions in NRS scores at both rest (p=0.015) and during 

movement (p=0.010) compared to the S-FICB group. However, the duration of 

postoperative analgesia, time to first analgesic requirement, and total tramadol use over 24 

hours were not significantly different between the two groups. Patient satisfaction scores 

were also comparable.” 

Anatomically, the PENG block targets the articular branches of the femoral, obturator, and 

accessory obturator nerves, which are primary mediators of anterior hip capsule pain—

making it particularly suited for immediate pain relief in hip fracture patients. In contrast, 
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the S-FICB covers a broader nerve distribution but may lack the same specificity for the 

anterior capsule. 

The use of dexamethasone as an adjuvant is consistent with prior evidence suggesting its 

role in prolonging the analgesic duration of peripheral nerve blocks. The study 

acknowledged limitations such as the subjective nature of pain assessment and the absence 

of data on hospitalization duration. 

Overall, both blocks were effective and safe; however, the PENG block provided superior 

immediate analgesia and facilitated easier positioning for spinal anesthesia, suggesting it 

may be the more favorable technique in this clinical setting. 

 

3. Jadon et al.11 carried out a randomized, double-blinded trial to directly compare the 

analgesic effectiveness and clinical utility of “supra-inguinal fascia iliaca compartment 

block (S-FICB) and pericapsular nerve group (PENG) block in facilitating patient 

positioning for spinal anesthesia (SA) in individuals undergoing surgery for hip fractures.” 

The study focused on evaluating both immediate pain relief and overall perioperative 

analgesia. 

Sixty-six adult patients (≥40 years), all presenting with recent hip fractures and persistent 

pain, were included. Participants were randomized into two equal groups: one receiving the 

ultrasound-guided S-FICB and the other the PENG block. Both techniques utilized 25 ml 

of 0.25% bupivacaine mixed with 8 mg of dexamethasone. Pain levels were assessed using 

the Numerical Rating Scale (NRS) at baseline and again 30 minutes post-intervention, both 

at rest and during passive elevation of the affected limb. The ease of spinal positioning 
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(EOSP) was graded on a 0–3 scale. Standardized postoperative analgesia included 

intravenous paracetamol and tramadol, with rescue fentanyl administered if necessary 

Both groups demonstrated significant reductions in NRS scores post-block (p < 0.0001), 

but the PENG group achieved significantly lower resting pain scores (p = 0.000) and higher 

EOSP scores (mean 2.15 ± 0.6) compared to the S-FICB group (1.39 ± 0.49), suggesting 

that patients in the PENG group were more comfortably positioned for SA. The total 

tramadol use and timing of the first postoperative analgesic request were not statistically 

different between groups, indicating comparable efficacy in extended postoperative pain 

control. 

No block-related adverse events were reported. Patient satisfaction was high and similar 

across both groups. Although resting NRS scores at 12 hours post-surgery were slightly 

better in the PENG group, movement-related pain at 24 hours was marginally lower in the 

S-FICB group, though not statistically significant. 

The findings support the PENG block’s superior effectiveness for immediate pain control 

and facilitating positioning for neuraxial anesthesia, which is likely due to its targeted 

blockade “of the articular branches of the femoral, obturator, and accessory obturator 

nerves.” The use of dexamethasone in both techniques possibly enhanced the duration and 

quality of analgesia, aligning with previous literature on steroid adjuvants. 

Despite these advantages, the study acknowledged certain limitations, including the lack of 

postoperative motor assessment and reliance on clinician-administered analgesia rather 

than patient-controlled options. These factors could influence the precision of pain 

management metrics. 
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In conclusion, both S-FICB and PENG blocks are effective options for perioperative pain 

control in hip fracture patients, but the PENG block appears to provide better immediate 

analgesia and ease of positioning, making it a preferred choice in pre-spinal anesthesia 

preparation. 

 

4. Keskes et al.17 “conducted a prospective, randomized clinical trial to evaluate and 

compare the Pericapsular Nerve Group (PENG) block and the Supra-Inguinal Fascia Iliaca 

Compartment Block (SI-FICB) in terms of their effectiveness in providing perioperative 

analgesia and facilitating patient positioning for spinal anesthesia (SA) in elderly patients 

with hip fractures.” 

The study involved 89 patients aged over 65 years “undergoing surgical repair of hip 

fractures under spinal anesthesia.” Eligible participants were classified as ASA I–III and 

reported significant pain during limb mobilization (VAS > 5). Patients were randomly 

assigned to one of two groups: the PENG group (n = 44), which received 10 ml of 0.25% 

bupivacaine with 10 ml of 2% lidocaine via ultrasound-guided PENG block; and the SI-

FICB group (n = 45), which received the same drug combination using the supra-inguinal 

approach. 

Pain scores “were recorded using the Visual Analogue Scale (VAS) at four time points: at 

rest before the block (T1), during movement before the block (T2), 20 minutes after the 

block at rest (T3), and in the sitting position (T4). The ease of spinal positioning (EOSP), 

time taken for block administration, postoperative opioid requirements, and pain scores at 

3, 6, 12, and 24 hours” were also evaluated. 
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Both blocks significantly reduced pain at rest and during movement 20 minutes post-

intervention (p < 0.01). Notably, the PENG group experienced lower pain scores during 

positioning for SA (mean VAS 1.82 ± 0.582) compared to the SI-FICB group (2.16 ± 

0.824), with statistical significance (p = 0.046). “However, no significant difference was 

found in EOSP scores between groups (p = 0.328). Similarly, morphine consumption and 

VAS scores during the 24-hour postoperative period were comparable (p > 0.05 at all time 

points)”, suggesting equivalent analgesic effectiveness beyond the immediate preoperative 

period. 

The authors highlighted the PENG block’s targeted analgesic benefit during patient 

positioning, likely due to its effect on “the articular branches of the femoral and obturator 

nerves, which innervate the anterior hip capsule.” Despite this advantage in positioning-

related analgesia, overall EOSP scores were not significantly different, possibly due to 

patient-related factors such as anxiety or anatomical variations that influence positioning 

beyond pain levels alone. 

Both techniques were safe and free from block-related complications, and the combination 

of lidocaine and bupivacaine likely facilitated a rapid onset and prolonged duration of 

analgesia. The study's limitations included potential variability in pain reporting among 

elderly patients, non-standardized surgical techniques, and a relatively short postoperative 

follow-up. 

In summary, while both PENG and SI-FICB are effective for perioperative analgesia in 

elderly patients with hip fractures, the PENG block provided superior pain relief during 

positioning for spinal anesthesia, making it a favorable option in pre-anesthetic care. 

Postoperative analgesia was comparable between techniques, affirming the clinical utility 

of both blocks for sustained pain control in this population. 
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5. Desmet et al.4 investigated the efficacy and safety of a high-volume longitudinal 

“supra-inguinal fascia iliaca compartment block (FICB) for postoperative analgesia in 

patients undergoing total hip arthroplasty (THA)” via the anterior approach. Their study 

aimed to address the limitations of conventional FICB techniques and reduce opioid 

consumption, a major goal in contemporary postoperative care. 

The prospective, randomized, double-blind controlled trial included “88 adult patients 

scheduled for elective THA. Participants were randomly assigned to receive either a supra-

inguinal FICB with 40 ml of 0.5% ropivacaine or no block (control group).” Pain 

intensity was measured using standard scales, and total morphine consumption within 24 

hours was the primary outcome. A subset of patients also underwent pharmacokinetic 

assessment to evaluate serum levels of total and unbound ropivacaine, ensuring safety at 

high dosages. 

The results showed a significant reduction in morphine usage in the FICB group (mean 

10.25 mg) compared to the control group (mean 19.0 mg), with a p-value of 0.004, 

indicating both clinical and statistical significance. Importantly, the pharmacokinetic 

analysis in 10 patients from the FICB group confirmed that serum ropivacaine levels 

remained within safe limits, and no systemic toxicity was observed. 

The study’s methodology—particularly the use of a high-volume, proximally placed 

block—likely enhanced anesthetic spread to the lumbar plexus, ensuring better coverage 

of the femoral and obturator nerves, which innervate the anterior hip region. This 

anatomical targeting aligns with emerging evidence emphasizing the importance of 

proximal anesthetic deposition for effective nerve blockade. 

While the study was robust in design, limitations included its focus solely on the anterior 

surgical approach and a small pharmacokinetic sample size. Additionally, long-term pain 
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outcomes and comparisons with other regional techniques like PENG block or lumbar 

plexus block were not assessed. 

In conclusion, the findings support the longitudinal supra-inguinal FICB as an effective 

and safe option for reducing postoperative opioid requirements in anterior THA. The 

technique offers a promising addition to multimodal analgesia protocols and warrants 

further investigation in broader surgical settings. 

6. Gerhardt et al. 18 undertook a detailed anatomical study to map and classify the neural 

structures surrounding the human hip joint, with a focus on identifying the distribution and 

density of sensory nerve fibers and mechanoreceptors. While previous research had 

primarily addressed the hip’s structural and vascular anatomy, this study emphasized its 

sensory innervation, which holds critical implications for pain management and regional 

anesthesia techniques in orthopedic care. 

The research involved dissection of eight cadaveric hips, with ten samples collected from 

each joint across specific regions of the hip capsule—superiolateral, anterior, posterior, and 

inferior. Using histological staining and microscopy, the authors assessed nerve distribution 

by quantifying the mean number of nerve fibers per high-power field (mnf/hpf) and 

identifying specialized sensory structures such as Ruffini corpuscles, which are responsible 

for joint proprioception and pressure detection. 

Key findings demonstrated that nerve fibers and mechanoreceptors were unevenly 

distributed across the joint. The superiolateral capsule had the highest concentration of 

mechanoreceptors (mean 9.6 mnf/hpf), while the anterior acetabular labrum was also richly 

innervated (3.4 mnf/hpf for nerve fibers, 4.3 mnf/hpf for mechanoreceptors). These areas 

were dominated by Ruffini endings, indicating their significant role in proprioception and 

nociception. 
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The study highlighted that the anterior and superiolateral capsule and anterior labrum are 

especially sensitive regions, likely contributing to pain perception and joint stabilization. 

These findings provide a solid anatomical basis for the clinical symptoms seen in anterior 

hip disorders and explain why interventions targeting these regions—such as the 

Pericapsular Nerve Group (PENG) block—can be effective in managing hip pain. 

From a clinical perspective, this anatomical mapping enhances the understanding of why 

certain hip pathologies, such as labral tears, result in significant anterior hip pain. It also 

supports the design and optimization of nerve block techniquesthat aim to relieve pain 

while preserving joint proprioception by avoiding disruption of mechanoreceptors. 

Although the study’s findings were based on cadaveric specimens, limiting direct 

correlation with live physiological responses, the data offer a foundational reference for 

further clinical investigations. The comprehensive identification of sensory innervation 

zones in the hip has important implications for surgeons, anesthesiologists, and pain 

specialists, informing both diagnosis and treatment planning. 

In conclusion, Gerhardt et al. provide valuable insight into the sensory architecture of the 

hip joint, reinforcing the need for targeted regional anesthesia approaches that account for 

the distribution of nerve-rich areas. Their work contributes to a more nuanced 

understanding of hip joint innervation, paving the way for improved management of hip-

related pain and function. 

 

7.Kalashetty et al. 19 conducted a double-blind, randomized controlled trial to assess the 

comparative efficacy of two regional anesthesia techniques—Pericapsular Nerve Group 

(PENG) block and Fascia Iliaca Compartment Block (FICB)—in managing preoperative 
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pain during positioning for spinal anesthesia (SA) in adult patients undergoing hip 

surgeries. 

The study included 90 adult patients scheduled for hip surgery under SA, who were 

randomized into two groups of 45 each. One group received a PENG block with 20 ml of 

0.25% bupivacaine, while the other received an FICB using 30 ml of 0.25% bupivacaine. 

Both blocks were administered under ultrasound guidance to ensure precise delivery. Pain 

levels were assessed using the Visual Analog Scale (VAS) at rest and during passive limb 

movement (15° leg raise), both before and 30 minutes after the block. A blinded observer 

conducted the assessments, and patients with inadequate pain relief (VAS >3) received 

rescue analgesia with intravenous fentanyl. 

The results demonstrated that both blocks significantly reduced pain scores, but the PENG 

block was markedly more effective. The mean VAS score at rest was 2.16 ± 0.67 in the 

PENG group versus 4.07 ± 0.69 in the FICB group (p = 0.001). During passive movement, 

the PENG group reported a mean VAS of 3.29 ± 0.73, compared to 5.11 ± 0.71 in the FICB 

group (p = 0.001). In addition, the PENG group showed greater reductions in hemodynamic 

parameters (heart rate, systolic and diastolic blood pressure), suggesting superior analgesic 

efficacy. No complications were reported in either group. 

The authors attributed the greater effectiveness of the PENG block to its focused action on 

the articular branchesinnervating the anterior hip capsule, which is known to be a dense 

nociceptive zone based on prior anatomical studies (e.g., Gerhardt et al.). In contrast, the 

FICB acts on a broader array of nerves (femoral, lateral femoral cutaneous, and obturator), 

but may not provide equally targeted analgesia. 

Strengths of the study include its robust double-blind, randomized design, the use of 

objective pain and hemodynamic measurements, and an adequate sample size. However, it 
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was limited by its exclusive focus on preoperative pain, without evaluation of postoperative 

analgesia duration, opioid consumption, or functional recovery. Also, variability in surgical 

procedures could have influenced pain responses. 

In summary, this study provides strong evidence favoring the PENG block over the FICB 

for pre-spinal positioning analgesia in hip surgery patients. Its superior pain relief and 

physiological stability make it a promising technique for improving patient comfort and 

reducing reliance on systemic opioids in the perioperative period. Further studies assessing 

postoperative outcomes and patient satisfaction are warranted. 

 

8. Kumar et al.20 conducted a prospective, randomized trial to compare the 

infrainguinal versus suprainguinal approaches of the fascia iliaca compartment 

block (FICB) for postoperative analgesia following total hip arthroplasty (THA). 

The aim was to determine which technique provided more effective pain control and 

minimized opioid consumption in the immediate postoperative period. 

Forty patients undergoing elective THA were randomly allocated into two groups: Group 

S (suprainguinal FICB) and Group I (infrainguinal FICB). Each patient received 40 ml of 

0.2% bupivacaine under ultrasound guidance. All participants had access to patient-

controlled analgesia (PCA) with morphine post-surgery, and pain levels were assessed 

using the Visual Analog Scale (VAS) at 3, 6, 12, and 24 hours. Additionally, the total 

morphine consumption and time to first PCA request were recorded. 

The results indicated that patients in the suprainguinal group experienced lower VAS scores 

at 6 hours, though pain levels were comparable at later time points. Importantly, time to 

first morphine request was significantly longer in the suprainguinal group (356.28 ± 33.32 
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minutes vs. 291.48 ± 37.17 minutes; p < 0.001), and cumulative morphine use over 24 

hours was significantly reduced (6.95 ± 2.14 mg vs. 10.50 ± 2.24 mg; p < 0.001). These 

findings suggest prolonged and more effective analgesia with the suprainguinal technique. 

The study attributed the enhanced efficacy of the suprainguinal approach to better cephalad 

spread of the local anesthetic, which may lead to more consistent coverage of the femoral, 

lateral femoral cutaneous, and obturator nerves—key contributors to hip joint innervation. 

While the findings are promising, limitations included the small sample size and lack of 

nerve-specific sensory testing. Nonetheless, the study supports the suprainguinal FICB as 

a more effective option for postoperative pain control in THA. 

 

9. Wallace et al.21 performed a randomized controlled study to compare the fascia 

iliaca compartment block (FICB) and the 3-in-1 nerve block for postoperative pain 

management in patients undergoing knee arthroscopy and meniscal repair. Although 

not focused on hip surgery, the findings offer relevant insights into the 

characteristics of lower-limb regional anesthesia techniques. 

Sixty adult patients undergoing arthroscopic knee procedures under general anesthesia 

were randomized to receive either FICB or a 3-in-1 block. Both groups received the same 

local anesthetic formulation. Outcomes assessed included onset time of sensory and motor 

block, duration of postoperative analgesia, pain intensity, time to first analgesic request, 

and patient satisfaction. 

The 3-in-1 block showed a faster onset of action, which could be advantageous in scenarios 

requiring rapid anesthesia. In contrast, the FICB group experienced a longer duration of 
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postoperative analgesia, suggesting a benefit in managing post-surgical pain during 

recovery. Patient satisfaction was similar in both groups. 

The authors suggested that the choice between FICB and 3-in-1 block should be guided by 

specific clinical goals—such as prioritizing quicker block onset versus extended pain relief. 

Although not directly applicable to THA due to anatomical and procedural differences, the 

study’s findings align with broader trends in regional anesthesia literature that show FICB 

can provide prolonged analgesia, supporting its use in more invasive surgeries such as 

THA. 

10. Gao et al.22 conducted a systematic review and meta-analysis to evaluate the analgesic 

efficacy and safety of the fascia iliaca compartment block (FICB) in patients undergoing 

total hip arthroplasty (THA). The study aimed to clarify the role of FICB in reducing 

postoperative pain, opioid requirements, and other clinical outcomes, given ongoing 

uncertainties regarding its effectiveness in the perioperative setting. 

Using a structured literature search across major databases (PubMed, Medline, Cochrane 

Library, and Web of Science), the authors identified seven randomized controlled trials 

(RCTs) that met strict inclusion criteria. These trials collectively involved 325 patients, 

comparing FICB with either placebo or standard care. The analysis focused on key 

outcomes including pain scores at 12 and 24 hours postoperatively, cumulative opioid 

consumption, hospital stay duration, and adverse event profiles. 

The pooled data demonstrated that FICB significantly lowered pain intensity at both 12 

hours (WMD = –0.285, p = 0.002) and 24 hours (WMD = –0.391, p = 0.021) 

postoperatively. In addition, opioid consumption was notably reducedin the FICB group at 

both time points—by over 5 mg at 12 hours and more than 6 mg at 24 hours—with both 

findings reaching statistical significance. These results underscore the opioid-sparing 
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potential of FICB, which is particularly beneficial in older adults vulnerable to opioid-

related complications. 

However, FICB did not significantly affect hospital length of stay (p = 0.354), and the data 

on adverse events were insufficient to make definitive conclusions regarding complication 

rates. Nevertheless, the reduction in opioid use may indirectly contribute to improved safety 

by minimizing the risk of nausea, sedation, and respiratory depression. 

The authors highlighted the strengths of their study, notably the methodological rigor, 

including bias assessment and standardization of data extraction. Still, they acknowledged 

heterogeneity across trials in terms of FICB technique (suprainguinal vs. infrainguinal), 

local anesthetic type and volume, and postoperative analgesic protocols. These variations 

may have influenced the pooled outcomes and point to the need for further standardized 

comparative studies. 

In conclusion, this meta-analysis provides robust evidence in support of FICB as an 

effective component of multimodal analgesia for THA, affirming its capacity to improve 

early postoperative pain control and reduce opioid dependency. The findings complement 

prior research by Desmet et al. and Kumar et al., reinforcing the clinical value of FICB in 

enhancing recovery and patient comfort in hip arthroplasty. 

 

11. Kukreja et al. (2020)8 – Analgesic Effectiveness of PENG Block in THA 

In a retrospective case series conducted by Kukreja and colleagues, the pericapsular nerve 

group (PENG) block was evaluated for its role in managing postoperative pain following 

total hip arthroplasty (THA), both in primary and revision surgeries. The authors noted that 

postoperative pain control after THA is particularly challenging due to the complex 
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innervation of the hip joint. Traditional regional anesthesia techniques often fail to provide 

comprehensive analgesia due to their limited coverage of key articular nerve branches. 

The PENG block, a relatively novel interfascial plane block, was designed to selectively 

anesthetize the articular branches of the femoral, obturator, and accessory obturator nerves. 

In this study, the block was administered under ultrasound guidance with patients in the 

supine position, targeting the space anterior to the anterior inferior iliac spine at the level 

of the ilio-pubic eminence, lateral to the femoral artery. 

The primary outcomes assessed included postoperative pain scores and opioid 

consumption, with opioid doses reported in morphine equivalents. Though the study lacked 

a standardized pain protocol and control group, it provided valuable insights into the 

standalone efficacy of the PENG block in primary THA, showing promising analgesic 

benefits and suggesting a possible reduction in the need for additional pain control 

interventions. Conversely, in revision THA cases, where surgical complexity and trauma 

are higher, the PENG block was found to be a useful component within a multimodal 

analgesic strategy rather than a sole modality. 

An important observation was the block’s motor-sparing properties, which likely contribute 

to early mobilization, a critical component in enhanced recovery protocols, particularly in 

elderly patients. However, the study's retrospective nature and absence of randomization 

limit the generalizability of its findings. Further prospective and controlled trials are 

warranted to validate its efficacy and clarify its comparative advantage over other regional 

anesthesia techniques in both primary and revision hip arthroplasties. 
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12.  Bansal et al. (2022) 23 – Suprainguinal vs. Infrainguinal FICB for Postoperative 

Analgesia In a randomized, double-blind controlled trial conducted at a tertiary care center, 

Bansal et al. evaluated the comparative effectiveness of suprainguinal and infrainguinal 

approaches of the fascia iliaca compartment block (FICB) in managing postoperative pain 

in patients undergoing above-knee orthopedic surgeries under spinal anesthesia.23 

The FICB is a well-established regional anesthesia technique targeting the femoral nerve, 

lateral femoral cutaneous nerve, and, to a variable extent, the obturator nerve, through 

deposition of local anesthetic beneath the fascia iliaca. This block can be performed via 

two main ultrasound-guided techniques: the infrainguinal approach (distal to the inguinal 

ligament) and the suprainguinal approach (proximal to the inguinal ligament), each 

differing in anatomical needle placement and potential cranial spread of anesthetic. 

This study included 32 adult patients, randomly assigned to receive either the suprainguinal 

(Group S) or infrainguinal (Group I) FICB postoperatively. All blocks were performed 

using 30 mL of 0.2% ropivacaine under ultrasound guidance, and outcome assessors were 

blinded to the group allocation. Pain was assessed using the Numeric Rating Scale (NRS) 

at regular intervals over a 24-hour period, and intravenous tramadol was administered as 

rescue analgesia when NRS ≥4. 

Both approaches were effective in controlling postoperative pain, but the suprainguinal 

group reported significantly lower NRS scores at 12 and 20 hours post-surgery. 

Additionally, total tramadol consumption in 24 hours was lower in Group S, indicating 

reduced opioid dependence. Although the duration of analgesia and time to first rescue 

analgesic did not significantly differ between groups, patient satisfaction was higher in the 

suprainguinal group. 
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The authors concluded that the suprainguinal approach may offer more prolonged and 

effective analgesia, potentially due to superior cranial spread of local anesthetic, leading to 

better blockade of lumbar plexus branches. Methodological strengths included blinding, 

uniform anesthetic dosing, and standardized outcome assessment. Limitations cited were 

the small sample size and restricted surgical population, which may affect generalizability. 

These findings support the use of the suprainguinal FICB as a potentially superior technique 

for postoperative pain management in above-knee surgeries. Further large-scale, 

multicentric studies are needed to validate these results and assess broader applicability. 

 

13.  Choi et al. (2022) 24– Comparative Study of PENG Block and Supra-Inguinal FICB 

for THA Choi et al. conducted a prospective, randomized clinical trial to compare the 

analgesic efficacy and motor preservation between the Pericapsular Nerve Group (PENG) 

block and the supra-inguinal Fascia Iliaca Compartment Block (FICB) in patients 

undergoing total hip arthroplasty (THA) under general anesthesia.24 The study aimed to 

determine whether differences in anatomical targets between these two blocks influenced 

postoperative pain control or quadriceps muscle strength. 

A total of 58 patients were randomized into two equal groups following induction of 

general anesthesia: one group received the PENG block, designed to selectively anesthetize 

the articular branches of the femoral, obturator, and accessory obturator nerves; the other 

group received the supra-inguinal FICB, which delivers local anesthetic beneath the fascia 

iliaca proximal to the inguinal ligament, targeting the femoral and lateral femoral cutaneous 

nerves, with inconsistent coverage of the obturator nerve. 
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Both blocks were performed under ultrasound guidance with a standardized dose of local 

anesthetic, and all patients received a uniform multimodal analgesic regimen. Postoperative 

pain scores (at rest and during movement) were recorded at multiple time intervals up to 

48 hours, using the Numeric Rating Scale (NRS). Quadriceps strength was also evaluated 

preoperatively and postoperatively at set time points. 

The results indicated no statistically significant difference in pain scores between the two 

groups at any measured interval (p > 0.05), though numerically lower pain levels were 

observed in the PENG group during the initial 24 hours. Opioid consumption over 48 hours 

and quadriceps strength preservation were also similar between groups, with no significant 

differences reported. 

The study concluded that both regional techniques provided comparable levels of 

postoperative analgesia and motor preservation. The anticipated motor-sparing effect of the 

PENG block did not result in superior functional outcomes compared to the supra-inguinal 

FICB. Limitations included the short 48-hour follow-up duration, lack of long-term 

functional outcome assessment, and exclusive use of general anesthesia, which may 

influence early pain perception. 

These findings suggest that either block can be effectively integrated into multimodal 

analgesia protocols for THA, with the choice depending on clinical setting, practitioner 

preference, or patient-specific anatomical considerations. Further research is warranted to 

evaluate long-term functional outcomes and efficacy in other anesthesia modalities. 

 

14.  Aliste et al. (2021)3 – Comparison of PENG Block and Suprainguinal FICB for THA 

In a randomized controlled trial, Aliste and colleagues assessed the motor-sparing 
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properties and analgesic efficacy of the Pericapsular Nerve Group (PENG) block in 

comparison to the suprainguinal fascia iliaca compartment block (FICB) in patients 

undergoing total hip arthroplasty (THA).3 The study was predicated on the hypothesis that 

the PENG block, due to its selective targeting of the articular branches of the anterior hip 

capsule, would result in reduced motor blockade while maintaining effective analgesia. 

A total of 40 patients scheduled for elective primary THA under spinal anesthesia were 

randomly allocated into two groups: Group P received a PENG block (20 mL of 0.5% 

levobupivacaine with epinephrine), and Group F received a suprainguinal FICB (40 mL of 

0.25% levobupivacaine with epinephrine). Both procedures were ultrasound-guided and 

conducted by experienced clinicians. Postoperative assessments were carried out by a 

blinded observer, focusing on quadriceps motor function (knee extension and hip 

adduction), sensory distribution, pain intensity at rest and movement, morphine 

consumption, and participation in physiotherapy. 

The study’s primary outcome was the incidence of quadriceps motor block. Results showed 

that significantly fewer patients in the PENG group exhibited motor weakness at both 3 

and 6 hours postoperatively, with only 45% and 25% affected, respectively, compared to 

90% and 85% in the FICB group (p < 0.001). Hip adduction was also better preserved in 

the PENG group (p = 0.023 at 3 hours). Sensory impairment in the thigh was consistently 

less in the PENG group across all measured zones (p ≤ 0.014). 

Despite these differences in motor and sensory blockade, pain scores at all postoperative 

intervals (up to 48 hours) did not differ significantly between the two groups. Likewise, 

cumulative morphine consumption and opioid-related side effects were comparable. 

Functional outcomes such as participation in physiotherapy sessions and hospital stay 

duration also showed no statistically significant differences. 
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The findings underscore the motor-sparing advantage of the PENG block without 

compromising analgesic quality, a benefit that could enhance postoperative mobility and 

reduce fall risk in the early recovery phase. The study was strengthened by its double-blind 

design and robust assessment protocols. However, limitations included a small sample size 

and the exclusive use of spinal anesthesia, which may have masked subtle differences in 

analgesic performance during the initial hours. 

These outcomes suggest that the PENG block may offer a preferable regional anesthesia 

option for THA, particularly when early mobilization is a key objective. Further 

investigations with larger populations, longer follow-up, and diverse anesthetic techniques 

are warranted to explore the broader implications of these findings. 
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METHODOLOGY 

Study Design 

“This prospective, randomized, single-blinded clinical trial was carried out in a tertiary care 

center’s Anaesthesiology Department to assess the comparative effectiveness of 

ultrasound-guided PENG block and S-FICB in improving patient positioning during spinal 

anaesthesia for hip fracture surgeries.” 

Eligibility Criteria 

Inclusion Criteria: 

● Patients who are aged above 18 years of age up to 80 years of age. 

● Diagnosed with unilateral hip fractures and posted for surgical fixation. 

● Classified as ASA physical status I–III. 

● Patients who could comprehend and respond to the Numeric Rating Scale (NRS) 

for pain. 

Exclusion Criteria: 

● Refusal to provide consent. 

● Local infection at the site of injection. 

● Known hypersensitivity to local anaesthetics. 

● History of bleeding diathesis or current anticoagulant therapy. 

● Pre-existing neurological or cognitive impairment. 

● Deformity or infection precluding positioning or block performance. 

Sample Size Calculation 

As per Das et al.9, (2016) the sample size formula given below 

  
 Where  n = minimum required sample size 
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= The critical value (Table value) “from a standard normal 

distribution that the test statistic must exceed in order to show a statistically significant 

result at” ‘α’ level of significance.  

= Standard normal table value for the power of the test 

  

 = Standard deviation of the response variable (obtained from previous 

study 

“d = the effect size = the minimum clinically important difference that the investigator 

wishes to detect.” 

In the present case,   at 1 % level of significance 

 = 1.28 at 90 % power 

 In the previous study (Jaidon et al., 2021) SD of the two groups were found to be 0.49 and 

0.6 in the PENG and FSIB group while positioning. Hence, pooled variance computed is 

0.548. ie.  s = 0.548. Investigator assumed a minimum difference of 0.65 in pain score 

would be clinically important to detect significance. So, d =0.65 

  

Then the minimum required sample size in each group was computed as 21.2 @ 21 

  

Sampling Procedure 

Universal sampling was applied to all eligible participants during the study period. 

Participants were randomized into two groups using computer-generated block 

randomization with a 1:1 allocation ratio, employing the Sealed Envelope Ltd. 2022 

software. Allocation concealment was maintained using sealed opaque envelopes. 

Preoperative Assessment 
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● Routine and specific investigations were conducted, including CBC, coagulation 

profile (PT, aPTT, INR). 

● An intravenous line was secured, and IV fluids were administered. 

● Baseline Visual Analogue Scale (VAS) scores were recorded for pain during rest 

and movement (before the block). 

● Continuous monitoring of HR, NIBP, and Spot₂ was done throughout the procedure. 

 

 

Group Allocation and Interventions; 

Participants were divided into two groups: 

Group A (PENG Block) 

● Received 21 mL of 0.5% Ropivacaine with Dexmedetomidine 1 mcg/kg. 

● Performed in supine position using a low-frequency curvilinear probe. 

● Probe placement: transverse orientation at the ASIS, moved inferiorly to visualize 

the AIIS. 

● Probe pivoted towards pubic symphysis to visualize the iliopubic eminence (IPE). 

● A 23G spinal needle was introduced “in-plane, lateral-to-medial, targeting the 

fascial plane between psoas tendon and ilium.” [Figure 1] 

● After negative aspiration, the drug was injected slowly under ultrasound guidance. 
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Group B (S-FICB Block) 

● Received 21 mL of 0.5% Ropivacaine with Dexmedetomidine 1 mcg/kg. 

● Performed in supine position using a high-frequency linear ultrasound probe (6–13 

MHz). 

● Probe placed sagittally over the inguinal ligament, inferiomedial to ASIS. 

● “Bow-tie sign” identified (Sartorius and Internal Oblique muscles). 

● A 23G spinal needle introduced in-plane; 2 mL sterile water used to confirm fascial 

plane between iliacus muscle and fascia iliaca. 

● Following negative aspiration, the drug was injected incrementally into the target 

plane. [figure 2] 

 

Figure 1:  

The target of the PENG block is obtained by pivoting the medial part of the probe towards 

the pubic symphysis to align the transducer with both the AIIS and the iliopubic eminence 

(IPE). 

FA= femoral artery; FV = femoral vein; FN= femoral nerve, 

AIIS = antero inferior iliac spine; IPE = iliopubic eminence 
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Figure 2  

The "bow tie" appearance of the internal oblique and sartorius muscles is 

highlighted in (A). 

 In (B), the block needle can be seen piercing the fascia iliaca, with local 

anesthetic dividing the fascia from the underlying iliacus. The DCIA is seen 

above the fascia in red.  

IO = internal oblique, SART = sartorius, DCIA = deep circumflex iliac artery,   

Fl = fascia iliaca, IL = iliacus muscle, AllS = anterior inferior iliac spine. 
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Outcome Assessment 

Primary Outcome 

● VAS score for pain during positioning for subarachnoid block at predefined 

intervals: 

○ T0: Pre-block. 

○ T5: 5 minutes post-block. 

○ T15: 15 minutes post-block. 

○ S0: Time of spinal anaesthesia positioning. 

Secondary Outcome 

● Duration of postoperative analgesia. 

● “Time to first rescue analgesic.” 

● “Total analgesic consumption in 24 hours.” 

● Any adverse events such as local “anaesthetic systemic toxicity (LAST), 

hypotension”, bradycardia, or block failure were recorded. 

 

 

Data Collection and Statistical Analysis 

Data were recorded using a structured proforma. “All collected data were entered into 

Microsoft Excel and analyzed using SPSS Version 25.0.Continuous variables were 

presented as mean ± SD and analyzed using Student's t-test. Categorical variables were 

presented as counts and percentages and analyzed using the Chi-square test or Fisher's exact 

test. A p-value < 0.05 was considered statistically significant.” 
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Ethical Clearance and Registration 

“The study protocol was approved by the Institutional Ethics Committee before initiation.” 

All participants provided written informed consent after being explained the procedure, 

benefits, and risks involved. “The trial adhered to the principles of the Declaration of 

Helsinki.” 
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RESULTS 

 

Table 1: Distribution of Study Participants by Type of Block 

 Frequency Percent (%) 

Pericapsular Nerve Group Block (PENG) 36 50.0 

Suprainguinal Fascia Iliaca Compartment Block  

( S-FICB) 

36 50.0 

This table shows the equal allocation of participants to each intervention arm. Both 

Pericapsular Nerve Group (PENG) block and Suprainguinal Fascia Iliaca Compartment 

Block (S-FICB) groups included 36 patients each, indicating successful randomization and 

balanced group sizes. 

 

 

Figure 1: Distribution of Participants According to Type of Block (PENG vs. S-

FICB) 
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Table 2: Comparison of Mean Age Between Block Groups 

 Block types N Mean SD p value 

Mean Age PENG 36 51.22 14.269  

.184 S-FICB 36 54.03 11.920 

Mean age was slightly lower in the PENG group (51.22 ± 14.27) compared to the S-FICB 

group (54.03 ± 11.92), but the difference was not statistically significant (p = 0.184). 

 

 

 

Figure 2: Comparison of Mean Age Between PENG and S-FICB Groups 

 

 

 

 

 

 

 

 

 

 

 



 

Page 42  

Table 3: Association of gender with types of block among the study participants 

 PENG S-FICB p value 

Female 19(55.9%) 15(44.1%)  

.345 Male 17(44.7%) 21(55.3%) 

 

Female predominance was noted in the PENG group (55.9%) compared to S-FICB 

(44.1%), while more males were in the S-FICB group. The difference was statistically 

non-significant (p = 0.345). 

 

Figure 3: Gender Distribution Across PENG and S-FICB Groups 
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Table 4: Association of weight with types of block among the study participants 

 Block 

types 

N Mean SD p value 

Weight  PENG 36 62.61 6.086  

.457 S-FICB 36 62.89 6.684 

 

The mean weight was nearly identical between the PENG (62.61 ± 6.08 kg) and S-FICB 

(62.89 ± 6.68 kg) groups, with no significant difference (p = 0.457). 

 

 

Figure 4: Mean Weight Comparison Between PENG and S-FICB Groups 
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Table 5: Association of heart rate with types of block among the study participants 

Heart  rate Block types N Mean SD p value 

 

Baseline  

PENG 36 95.50 6.566  

.004* S-FICB 36 91.81 4.609 

 

T0 

PENG 36 96.92 5.437  

.005* S-FICB 36 93.81 4.609 

 

T5 

PENG 36 92.67 5.110  

.007* S-FICB 36 89.81 4.609 

 

T15 

PENG 36 76.83 4.663  

.101 S-FICB 36 75.50 4.081 

 

S0 

PENG 36 93.50 5.359  

.077 S-FICB 36 91.81 4.609 

Baseline and post-block heart rates (T0, T5) were significantly lower in the S-FICB group 

than the PENG group (p < 0.05), suggesting earlier cardiovascular stabilization in the S-

FICB group. HR at T15 and S0 were comparable between groups. 

VAS score measured at T0 (Pre-block), T5 (5 minutes post-block), T15 (15 minutes post-

block), and S0 (Time of spinal anaesthesia positioning) to assess analgesic efficacy at 

rest. 

Figure 5: Changes in Heart Rate Over Time Across Block Groups 
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Table 6: Association of MAP with types of block among the study participants 

MAP Block types N Mean SD p value 

 

Baseline  

PENG 36 92.83 2.223  

.218 S-FICB 36 93.53 2.513 

 

T0 

PENG 36 92.83 2.223  

.218 S-FICB 36 93.53 2.513 

 

T5 

PENG 36 88.92 4.371  

.168 S-FICB 36 90.08 2.489 

 

T15 

PENG 36 81.83 2.678  

.065 S-FICB 36 80.83 1.732 

 

S0 

PENG 36 90.08 1.873  

1.000 S-FICB 36 90.08 2.489 

 

MAP remained comparable between both groups at all time intervals (p > 0.05), showing 

hemodynamic stability with both blocks. (VAS score measured at T0 (Pre-block), T5 (5 

minutes post-block), T15 (15 minutes post-block), and S0 (Time of spinal anaesthesia 

positioning) to assess analgesic efficacy at rest.) 

 

Figure 6: Mean Arterial Pressure (MAP) Trend at Different Intervals for PENG and 

S-FICB 
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Table 7: Association of VAS-R with types of block among the study participants 

VAS-R Block types N Mean SD p value 

 

Baseline  

PENG 36 5.17 1.363  

.255 S-FICB 36 5.44 .504 

 

T0 

PENG 36 5.17 1.363  

.257 S-FICB 36 5.44 .504 

 

T5 

PENG 36 1.06 .826  

.578 S-FICB 36 .94 .860 

 

T15 

PENG 36 .33 .478  

.472 S-FICB 36 .42 .500 

 

S0 

PENG 36 .44 .504  

.638 S-FICB 36 .39 .494 

VAS-R decreased significantly post-block in both groups. Though baseline VAS-R was 

slightly higher in S-FICB, subsequent pain scores at T5, T15, and S0 were comparable (p 

> 0.05). 

(VAS score measured at T0 (Pre-block), T5 (5 minutes post-block), T15 (15 minutes post-

block), and S0 (Time of spinal anaesthesia positioning) to assess analgesic efficacy at 

rest.) 

 

Figure 7: VAS Scores at Rest (VAS-R) Over Time in Both Groups 
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Table 8: Association of VAS-M with types of block among the study participants 

VAS-M Block types N Mean SD p value 

 

Baseline  

PENG 36 8.42 1.052  

.321 S-FICB 36 8.19 .822 

 

T0 

PENG 36 8.42 1.052  

.322 S-FICB 36 8.19 .822 

 

T5 

PENG 36 3.81 1.431  

.749 S-FICB 36 3.92 1.500 

 

T15 

PENG 36 .89 .785  

.766 S-FICB 36 .94 .791 

 

S0 

PENG 36 1.00 .586  

.300 S-FICB 36 1.14 .543 

VAS-M followed a similar trend, showing steep reduction post-block with no statistically 

significant differences between groups at any measured interval.(VAS score measured at 

T0 (Pre-block), T5 (5 minutes post-block), T15 (15 minutes post-block), and S0 (Time of 

spinal anaesthesia positioning) to assess analgesic efficacy at rest.) 

 

Figure 8: VAS Scores During Movement (VAS-M) Over Time in PENG and S-FICB 

Groups 
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Table 9: Association of VAS-R with types of block among the study participants 

VAS-R Block types N Mean SD p value 

 

At 6 hours  

PENG 36 .33 .478  

.629 S-FICB 36 .39 .494 

 

At 12 hours 

PENG 36 .39 .494  

.813 S-FICB 36 .42 .500 

 

At 24 hours 

PENG 36 .39 .494  

.813 S-FICB 36 .42 .500 

Postoperative resting pain scores remained low and similar between groups, with no 

significant differences across all time points. (Assessment of pain during movement at 6, 

12, and 24 hours postoperatively in both block groups.) 

 

Figure 9: Postoperative VAS-R at 6, 12, and 24 Hours in PENG and S-FICB Groups 
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Table 10: Association of VAS-M with types of block among the study participants 

VAS-M Block types N Mean SD p value 

 

At 6 hours  

PENG 36 .86 .798  

.658 S-FICB 36 .94 .791 

 

At 12 hours 

PENG 36 1.00 .793  

.660 S-FICB 36 .92 .806 

 

At 24 hours 

PENG 36 1.00 .793  

.767 S-FICB 36 .94 .791 

Pain on movement remained controlled throughout the first 24 hours, with no significant 

group differences (p > 0.05). 

 

Figure 10: Postoperative VAS-M at 6, 12, and 24 Hours for Each Block Group 
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Table 11: Association of T-RA (minutes) with types of block among the study 

participants 

 Block types N Mean SD p value 

T-RA 

(minutes) 

PENG 36 413.33 41.266  

.831 S-FICB 36 415.00 21.974 

 

Mean time to first rescue analgesia was statistically similar between the two blocks—

PENG (413.33 ± 41.27 min) and S-FICB (415.00 ± 21.97 min) (p = 0.831). 

 

Figure 11: Mean Duration to First Rescue Analgesia (T-RA) in Minutes by Group 
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Table 12: Association of Tramadol dose with types of block among the study 

participants 

 Block types N Mean SD p value 

Tramadol  PENG 36 200.00 77.460  

.849 S-FICB 36 202.78 39.541 

 

Total tramadol dose required was marginally lower in the PENG group (200 ± 77.46 mg) 

versus S-FICB (202.78 ± 39.54 mg), but this difference was not statistically significant. 

 

Figure 12: Total Tramadol Consumption (mg) Within 24 Hours Between Groups 
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Table 13: Association of paracetamol dose with types of block among the study 

participants 

 Block types N Mean SD p value 

Paracetamol   PENG 36 2500.00 971.008  

1.000 S-FICB 36 2500.00 1183.216 

Mean paracetamol dose was equal in both groups (2500 mg), with no difference in usage 

patterns 

 

Figure 13: Total Paracetamol Consumption (mg) Within 24 Hours by Block Type 

 

 
 

 

 

 

 

 

 

 

 

 



  

  

  

  

  

DDIISSCCUUSSSSIIOONN  

  



 

Page 53  

DISCUSSION 

Optimizing pre-procedural analgesia in patients presenting with hip fractures is a 

cornerstone of effective perioperative care. Ensuring sufficient pain relief prior to neuraxial 

anaesthesia significantly enhances patient comfort, enables optimal positioning, and 

facilitates procedural success, particularly in an elderly population characterized by 

increased pain sensitivity and frailty. This randomized controlled trial sought to evaluate 

the comparative efficacy of two advanced ultrasound-guided regional anaesthetic 

techniques—Pericapsular Nerve Group (PENG) block and Suprainguinal Fascia Iliaca 

Compartment Block (S-FICB). The primary objectives included assessment of procedural 

pain relief, ease of positioning for spinal anaesthesia, and quality of early postoperative 

analgesia. 

Patient Demographics and Baseline Parameters 

The study achieved well-balanced demographic profiles across both groups. No statistically 

significant differences were observed in age, sex distribution, body mass, or baseline 

cardiovascular parameters. Such demographic parity validates the effectiveness of 

randomization and minimizes confounding variables. This uniformity enhances the internal 

validity of outcome assessments, ensuring that any treatment effects observed may be 

attributed to the intervention itself rather than to baseline disparities. 

Hemodynamic Tolerability and Safety 

Both PENG and S-FICB blocks demonstrated robust hemodynamic stability throughout the 

perioperative period. While heart rate reduction in the S-FICB cohort reached statistical 

significance at T0 and T5, this effect remained clinically negligible. No significant 

variation in mean arterial pressure was observed, reinforcing the cardiovascular tolerability 
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of both blocks. These outcomes are consistent with findings reported by Kalashetty et al. 

(2022)19 and Bauiomy et al. (2022)16, who documented comparable hemodynamic safety 

profiles in similar regional anaesthetic comparisons. In populations with high comorbidity 

burdens, such safety is not merely preferable but imperative. 

Analgesic Effectiveness and Facilitation of Positioning 

The impact of both blocks on procedural analgesia was evident through significant 

reductions in pain scores at rest and during movement, as measured by the Visual Analog 

Scale (VAS). Though the PENG group exhibited slightly lower pain scores across early 

time intervals, the differences did not achieve statistical significance. This finding echoes 

the conclusions of Kulkarni et al.15, who found equivalent efficacy in pain reduction for 

spinal positioning in both groups. 

Nonetheless, nuanced advantages were noted in favor of the PENG block. Jadon et al. 

(2021)5and Keskes et al. (2023)17 observed superior analgesia during patient positioning 

with the PENG block, particularly in patients with intracapsular femoral neck fractures. 

These advantages are grounded in the PENG block's anatomical precision. As originally 

described by Girón-Arango et al. (2018)2, the PENG block targets the articular branches 

of the femoral, obturator, and accessory obturator nerves near the iliopubic eminence. This 

localization corresponds with the dense sensory innervation of the anterior hip capsule, a 

primary pain generator in hip fractures. 

Further anatomical validation was provided by Gerhardt et al. (2012)18, whose cadaveric 

dissections confirmed the convergence of nociceptive fibers in the anterior hip region. The 

block’s ability to achieve targeted sensory blockade without motor impairment makes it 

especially valuable for frail patients, enabling procedural cooperation while preserving 

muscle function. 



 

Page 55  

Consistent with this theory, Bauiomy et al.16 and Morrison et al.7 documented a faster 

onset of analgesia and higher patient satisfaction in those receiving the PENG block. These 

studies noted that improved comfort translated to reduced anxiety, better cooperation 

during spinal positioning, and enhanced procedural success. 

Postoperative Analgesia Duration and Analgesic Consumption 

In terms of postoperative outcomes, the time to first rescue analgesia (T-RA) and 

cumulative 24-hour analgesic consumption—both opioid and non-opioid—were similar 

across groups. These findings align with the results of Aliste et al.3 and Desmet et al. 

(2017)4. The latter demonstrated that while suprainguinal FICB was effective in reducing 

opioid consumption following hip surgery, it may not reliably block the obturator nerve, 

thereby offering less specific relief in patients with anterior hip pathology. 

Despite this parity in postoperative consumption, the PENG block's more immediate onset 

and effectiveness in the preoperative phase suggest an important logistical advantage in 

operating room settings. For instance, Kalashetty et al. (2022)19 found significantly lower 

VAS scores in PENG recipients at 30 minutes post-block during passive limb movement, 

an outcome reflected in our findings at T5 and T15. 

Clinical Implications and Contextual Application 

Although statistical equivalence was observed in several measures, clinical judgment 

suggests that block selection should be tailored to the patient’s anatomical and procedural 

context. For isolated femoral neck fractures with anterior capsule involvement, the PENG 

block may offer superior benefit due to its precise innervation coverage. Conversely, S-

FICB may be preferable in patients requiring broader sensory blockade due to complex or 

high-energy trauma. 
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The PENG block's sparing of quadriceps motor function facilitates earlier mobilisation, a 

critical goal in ortho-geriatric care. Morrison et al.7 emphasized this in their evaluation, 

highlighting that maintained motor strength translates to fewer postoperative 

complications, improved functional recovery, and shorter hospital stays. These outcomes 

align with enhanced recovery after surgery (ERAS) principles. 

Future Directions for Clinical Research 

Future investigations should extend beyond analgesic duration to examine the broader 

functional and health-economic impact of these blocks. Multicentric trials with large, 

diverse populations can enhance generalizability. Comparative studies incorporating 

adjuncts—e.g., dexmedetomidine or dexamethasone—could determine strategies to 

prolong block duration while minimizing systemic exposure. 

Educational initiatives targeting ultrasound proficiency for anaesthesiologists should 

emphasize the anatomic nuances of the PENG block. Moreover, the development of 

consensus-based clinical pathways, including recommendations on local anaesthetic 

volume, needle orientation, and safety precautions, will be critical to standardizing practice. 
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CONCLUSION 

This study provides valuable reinforcement to the expanding body of literature 

underscoring the pivotal role of regional anaesthesia in the multimodal management of hip 

fractures, particularly within the framework of modern orthopaedic and geriatric 

anaesthetic care. The findings affirm that both the Pericapsular Nerve Group (PENG) block 

and the Suprainguinal Fascia Iliaca Compartment Block (S-FICB) are capable of delivering 

reliable analgesia to facilitate patient positioning for spinal anaesthesia and to maintain 

effective pain control during the early postoperative period. 

However, the PENG block distinguishes itself through its highly selective anatomical 

targeting of articular branches that innervate the anterior hip capsule. This precision not 

only contributes to a faster onset of analgesia but also preserves motor function in adjacent 

structures, particularly the quadriceps, thereby minimizing the risk of functional 

impairment post-block. This motor-sparing characteristic is particularly advantageous in 

elderly patients, who are at higher risk of falls, prolonged immobilization, and delayed 

rehabilitation. The rapid analgesic onset further enhances operating room logistics by 

reducing anaesthetic preparation time and improving patient cooperation during neuraxial 

procedures. 

Given these clinical benefits, the PENG block aligns well with the principles of Enhanced 

Recovery After Surgery (ERAS) pathways, which emphasize reduced opioid consumption, 

earlier mobilization, and improved perioperative functional outcomes. As patient-centered 

care models evolve to prioritize functional recovery and quality of life, the PENG block 

emerges as an essential tool in the anaesthesiologist’s arsenal for ortho-geriatric trauma 

care. 
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Nevertheless, to fully harness the potential of the PENG block, ongoing research is 

imperative. Comparative effectiveness studies involving diverse patient populations, 

fracture types, and procedural contexts are needed to refine block indications and optimize 

outcomes. Furthermore, there is a clear need to establish standardized protocols regarding 

volume, concentration, and technique of local anaesthetic delivery to ensure reproducibility 

across institutions. 

Clinician education also plays a critical role. Training programs must emphasize 

anatomical landmarks, sonoanatomy, and block mechanics to ensure proficiency in 

ultrasound-guided administration. Finally, interdisciplinary collaboration among 

anaesthesiologists, surgeons, physiotherapists, and geriatricians is essential to integrate 

PENG block application seamlessly into perioperative workflows and ERAS-aligned care 

plans. 
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STRENGTHS OF THE STUDY 

This study was designed with several methodological strengths that enhance the validity 

and applicability of its findings. Foremost is its prospective, randomized controlled design, 

which provides a high level of evidence by minimizing selection bias and ensuring an 

equitable distribution of participants into the two intervention arms—Pericapsular Nerve 

Group (PENG) block and Suprainguinal Fascia Iliaca Compartment Block (S-FICB). 

Randomization was successful in producing comparable groups with respect to age, sex, 

and body weight, thus strengthening the attribution of observed outcomes to the 

intervention type rather than to confounding demographic variables. 

Another notable strength was the use of ultrasound guidance for all block procedures. This 

allowed precise localization of anatomical structures, ensured accurate deposition of local 

anaesthetic, and reduced the risk of complications. The study adhered to a well-defined and 

standardized protocol, employing consistent drug volumes, block techniques, and 

evaluation intervals (T0, T5, T15, and S0). These methodological consistencies minimized 

procedural variability and ensured uniform data collection. Outcome assessment was 

comprehensive, incorporating both subjective pain evaluations using Visual Analog Scores 

(VAS-R and VAS-M) and objective physiological parameters such as heart rate and mean 

arterial pressure. Blinded outcome assessment further strengthened the study by reducing 

observer bias. Collectively, these methodological features contribute to the study's high 

internal validity and provide a reliable foundation for interpreting the comparative 

analgesic efficacy of the two regional techniques. 
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LIMITATIONS OF THE STUDY 

Despite its strengths, the study also has certain limitations that merit consideration. The 

sample size, although statistically adequate for primary outcome evaluation, was relatively 

modest, thereby limiting the power to detect smaller intergroup differences and restricting 

the possibility of detailed subgroup analyses. Furthermore, a significant limitation was the 

absence of motor function assessment following block administration. One of the key 

theoretical advantages of the PENG block is its motor-sparing property, yet this aspect was 

not formally evaluated, precluding objective confirmation of this functional benefit. 

Another limitation stems from the use of the Visual Analog Scale (VAS), a subjective tool 

for pain measurement. While widely accepted, VAS scores are susceptible to individual 

variability influenced by psychological, emotional, and cognitive factors, particularly in 

elderly populations. Moreover, the postoperative follow-up period was limited to 24 hours, 

which may not fully capture the duration of analgesia, total analgesic requirements, or the 

time to meaningful functional recovery such as ambulation or discharge readiness. As such, 

the long-term clinical implications of each block remain inadequately explored. 

The study was conducted in a single tertiary care institution, which may affect the 

generalizability of findings to other settings with different patient populations, clinical 

workflows, or levels of practitioner expertise. Institutional factors and practitioner skill can 

influence both block efficacy and patient outcomes. Additionally, the absence of functional 

recovery metrics, patient satisfaction scores, or quality-of-life assessments represents a gap 

in the evaluation of broader patient-centered outcomes, which are increasingly emphasized 

in modern anaesthesia and ortho-geriatric practice. 
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SUMMARY: 

 This prospective, randomized controlled study was conducted to evaluate and compare the 

analgesic efficacy and procedural utility of two ultrasound-guided regional anaesthesia 

techniques—Pericapsular Nerve Group (PENG) block and Suprainguinal Fascia Iliaca 

Compartment Block (S-FICB)—in patients undergoing surgery for hip fractures. The 

primary objective was to assess pain relief and ease of patient positioning for subarachnoid 

block, with secondary objectives including hemodynamic stability and postoperative 

analgesic consumption. 

A total of 72 patients were equally randomized into two groups. Both blocks were 

administered under ultrasound guidance following a standardized protocol, and pain scores 

were evaluated at rest and during movement using the Visual Analog Scale at predefined 

intervals: before the block (T0), 5 minutes after (T5), 15 minutes after (T15), and at the 

time of spinal positioning (S0). Postoperative analgesia was assessed over 24 hours through 

pain scores and total consumption of tramadol and paracetamol. 

The study found that both PENG and S-FICB blocks provided effective analgesia, 

facilitating patient positioning for spinal anaesthesia with comparable reductions in pain 

scores at key intervals. Though not statistically significant, the PENG block demonstrated 

a trend toward faster onset and greater reduction in pain scores, particularly at early time 

points, consistent with its anatomical precision in targeting articular branches of the femoral 

and obturator nerves. Hemodynamic parameters remained stable in both groups, and 

postoperative analgesic consumption did not differ significantly. The findings suggest that 

while both blocks are effective, the PENG block offers certain clinical advantages, 

including potential motor-sparing benefits and faster analgesic onset, which are particularly 

beneficial in elderly and frail patients. These attributes position the PENG block as a 
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promising regional technique in modern orthopaedic and perioperative care, particularly 

within the framework of Enhanced Recovery After Surgery (ERAS) protocols. 

In conclusion, the study contributes meaningful data supporting the use of PENG and S-

FICB blocks as viable options for preoperative analgesia in hip fracture surgeries. While 

further research with larger cohorts and long-term follow-up is warranted, this study 

underscores the role of targeted regional techniques in enhancing perioperative outcomes 

in ortho-geriatric populations. 
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ANNEXURE 1 

INFORMATION SHEET 

TITLE: ULTRASOUND GUIDED PERICAPSULAR NERVE GROUP BLOCK 

VERSUS SUPRAINGUINAL FASCIA ILIACA COMPARTMENT BLOCK FOR EASE 

OF POSITIONING DURING SPINAL ANAESTHESIA FOR HIP FRACTURE 

SURGERIES: A RANDOMIZED CONTROLLED STUDY. 

I, DR. NAMRATHA K R Postgraduate in the department of Anesthesiology, Sri Devaraj 
Urs Medical College, Kolar, under the guidance of Dr. Suresh Kumar N, Professor and 
HOD, department of anesthesiology, are carrying out above mentioned study at RLJH, 
Tamaka, Kolar. The study has been reviewed and approved by the institutional ethical 
review board. We will be determining the effectiveness of ultrasound guided PENG block 
and S-FICB with the help of pain score for ease of positioning during subarachnoid block 
and also be comparing the duration of postoperative analgesia. 

  

Participation in this study doesn’t involve any added cost for the patient. There is no 
compulsion to participate in this study and there will be no effect on quality patient care, if 
they do not wish to be part of this study. 

All the information collected from the patient will be kept confidential and will not be 
disclosed to any outsider, unless compelled by the law. The information collected will be 
used only for this study. I request your kind self to give consent for the above-mentioned 
research project. 

 

For any further clarification you are free to contact, 

 

Dr. NAMRATHA K R 

(Post Graduate in Anesthesiology) 

 Mobile no: 8971859206. 

Dr. SURESH KUMAR.N.  

(Professor and HOD of Department of Anesthesiology) 

Mobile no: 9008222550 

 



 

Page 69  

ಮಾಹಿತಿ ಪತ್ರ  

ಶೀರ್ಷಿಕೆ: ಸೊಂಟದ ಮೂಳೆ ಮುರಿತ ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ ಗಳಿಗೆ ಬೆನ್ನು ಮೂಳೆಯ ಅರಿವಳಿಕೆಯ 
ಸ್ತಮಯದಲಿ್ಲ  ಸ್ಥಾ ನವನ್ನು  ಸುಲಭಗೊಳಿಸ್ತಲು ಅಲ್ಟ್ರ ರಸೊಂಡ್ ಮಾಗಗದರ್ಶಗ 
ಪೆರಿಕಾಪೆ್ಸ ಲರ್ ನರ ಗೊಂಪ್ಸ ಬಿ್ಲಕ್ ವಸ್ತಗಸ್ ಸುಪ್ೆರೊಂಗನಲ್ ಫ್ಯಾ ಸಿಯಾ ಇಲ್ಲಯಾಕಾ 
ಕಂಪಾರ್್ಟ ಗೊಂಟ್ ಬಿ್ಲಕ್: ಯಾದೃಚಿಿಕ ನಿಯಂತ್್ರತ ಅಧ್ಾ ಯನ. 

ನಾನ್ನ, ಡಾ. ನಮ್ರ ತಾ ಕೆ.ಆರ್. ಕೋಲ್ಟ್ರದ ರ್್ಶ ೋ ದೇವರಾಜ ಅರಸು ವೈದಾ ಕಿೋಯ 
ಕಾಲೇಜಿನ ಅರಿವಳಿಕೆ ವಿಭಾಗದಲಿ್ಲ  ಸ್ಥು ತಕೋತ್ರ ಪದವಿೋಧ್ರರಾಗಿದ್ದು , ಅರಿವಳಿಕೆ 
ವಿಭಾಗದ ಪ್್ರಫೆಸ್ತರ್ ಮತ್್ತ  ಎಚ್ಒಡಿ ಡಾ.ಸುರೇಶ್ ಕುಮಾರ್ ಎನ್ ಅವರ 
ಮಾಗಗದಶಗನದಲಿ್ಲ  ಕೋಲ್ಟ್ರದ ತಮಕದ RLJH ನಲಿ್ಲ  ಮೇಲೆ ತ್ರಳಿಸಿದ ಅಧ್ಾ ಯನವನ್ನು  
ನಡೆಸುತ್್ರದ್ು ೋವೆ. ಅಧ್ಾ ಯನವನ್ನು  ಸ್ಥೊಂಸಿಾ ಕ ನೈತ್ರಕ ಪರಿರ್ಶೋಲನಾ ಮಂಡಳಿ ಪರಿರ್ಶೋಲ್ಲಸಿದ್ 
ಮತ್್ತ  ಅನ್ನಮೋದಿಸಿದ್. ಅಲ್ಟ್ರ ರಸೊಂಡ್ ಮಾಗಗದರ್ಶಗತ ಪೆರಿಕಾಾ ಪ್ಸು ಲರ್ ನರ ಗೊಂಪ್ಸ 
ಬಿ್ಲಕ್ ಮತ್್ತ  ಸುಪ್ಾ  ಇೊಂಗಿಿ ನಲ್ ಫ್ಯಾ ಸಿಯಾ ಇಲ್ಲಯಾಕಾ ಬಿ್ಲಕು  
ಪರಿಣಾಮಕಾರಿತಿ ವನ್ನು  ನಾವು ಸುಬ್ಲರಾಕಾು ಯ್್ಡ  ಬಿ್ಲಕ್ ಸ್ತಮಯದಲಿ್ಲ  
ಸ್ಥಾ ನಿೋಕರಣವನ್ನು  ಸುಲಭಗೊಳಿಸ್ತಲು ನೋವು ಸು ೋರ್ ಸ್ತಹಾಯದಿೊಂದ ನಿಧ್ಗರಿಸುತ್್ಸೋವೆ 
ಮತ್್ತ  ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ ಯ ನಂತರದ ನೋವು ನಿವಾರಕದ ಅವಧಿಯನ್ನು  ಸ್ತಹ 
ಹೋಲ್ಲಸುತ್್ಸೋವೆ.  

ಈ ಅಧ್ಾ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊಳ್ಳು ವುದರಿೊಂದ ರೋಗಿಗೆ ಯಾವುದೇ ಹೆಚ್ಚು ವರಿ 
ವೆಚ್ು ವಾಗವುದಿಲಿ . ಈ ಅಧ್ಾ ಯನದಲಿ್ಲ  ಭಾಗವಹಿಸ್ತಲು ಯಾವುದೇ ಬಲವಂತವಿಲಿ  
ಮತ್್ತ  ಅವರು ಈ ಅಧ್ಾ ಯನದ ಭಾಗವಾಗಲು ಬಯಸ್ತದಿದು ರೆ, ಗಣಮಟರ ದ ರೋಗಿಯ 
ಆರೈಕೆಯ ಮೇಲೆ ಯಾವುದೇ ಪರಿಣಾಮ ಬೋರುವುದಿಲಿ . 

ರೋಗಿಯೊಂದ ಸಂಗ್ಹಿಸಿದ ಎಲಿ್ಟ್  ಮಾಹಿತ್ರಯನ್ನು  ಗೌಪಾ ವಾಗಿಡಲ್ಟ್ಗತ್ದ್ ಮತ್್ತ  
ಕಾನೂನಿನಿೊಂದ ಒತ್್ತಯಸ್ತದ ಹರತ್ತ ಯಾವುದೇ ಹರಗಿನವರಿಗೆ 
ಬಹಿರಂಗಪಡಿಸ್ತಲ್ಟ್ಗವುದಿಲಿ . ಸಂಗ್ಹಿಸಿದ ಮಾಹಿತ್ರಯನ್ನು  ಈ ಅಧ್ಾ ಯನಕಾು ಗಿ ಮಾತ್  
ಬಳಸ್ತಲ್ಟ್ಗತ್ದ್. ಮೇಲೆ ತ್ರಳಿಸಿದ ಸಂಶೋಧ್ನಾ ಯೋಜನೆಗೆ ಸ್ತಮ್ ತ್ರ ನಿೋಡುವಂತ್ಸ ನಾನ್ನ 
ನಿಮ್ ನ್ನು  ವಿನಂತ್ರಸುತ್್ಸೋನೆ. 

 

ಯಾವುದೇ ಹೆಚಿು ನ ಮಾಹಿತ್ರಗಾಗಿ ದಯವಿಟ್ಟರ  ಸಂಪಕಿಗಸಿ, 
ಡಾ.ನಮ್ರ ತಾ ಕೆ.ಆರ್. 
(ಅರಿವಳಿಕೆ ಶಾಸ್್ತ ರದಲಿ್ಲ  ಸ್ಥು ತಕೋತ್ರ ಪದವಿ) 
 ಮಬೈಲ್ ಸಂಖ್ಯಾ : 8971859206 
ಸುರೇಶ್ ಕುಮಾರ್.ಎನ್.  
(ಅರಿವಳಿಕೆ ವಿಭಾಗದ ಪ್್ರಫೆಸ್ತರ್ ಮತ್್ತ  ಎಚ್ಒಡಿ) 
ಮಬೈಲ್ ಸಂಖ್ಯಾ : 9008222550 
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ANNEXURE 2 

INFORMED CONSENT FORM 

ULTRASOUND GUIDED PERICAPSULAR NERVE GROUP BLOCK VERSUS SUPRAINGUINAL 

FASCIA ILIACA COMPARTMENT BLOCK FOR EASE OF POSITIONING DURING SPINAL 

ANAESTHESIA FOR  HIP FRACTURE SURGERIES: A RANDOMIZED CONTROLLED STUDY. 

  Date: 
  

I, ________________________________________________ aged _____________  ,after 
being explained in my own vernacular language about the purpose of the study and the risks 
and complications of the procedure, hereby give my valid written informed consent without 
any force or prejudice for performing PENG Block/ S-FICB. The nature and risks involved 
have been explained to me to my satisfaction. I have been explained in detail about the 
study being conducted. I have read the patient information sheet and I have had the 
opportunity to ask any question. Any question that I have asked, have been answered to my 
satisfaction. I consent voluntarily to participate as a participant in this research. I hereby 
give consent to provide my history, undergo physical examination, undergo the procedure, 
undergo investigations and provide its results and documents etc., to the doctor / institute 
etc. For academic and scientific purpose, the operation / procedure etc., may be video 
graphed or photographed.  All the data may be published or used for any academic purpose. 
I will not hold the doctors / institute etc., responsible for any untoward consequences during 
the procedure / study.   

   

  ________________                                                                 __________________ 
Signature &        Signature/Thumb impression 
Name of Patient Attendant      & Name of patient 
relation with patient 
 

Witness 1: 
 
Witness 2: 
                                                                                           ____________________ 
 
                                                                         (Signature & Name of Research person 
/doctor)    

 

[A copy of this Informed Consent Form and Patient Information Sheet has been provided to the participant.] 
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ಮಾಹಿತ್ರ ಕನೆೆ ೊಂಟ್ ಫ್ಯರ್ಮಗ 

ಸೊಂಟದ ಮೂಳೆ ಮುರಿತ ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ ಗಳಿಗೆ ಬೆನ್ನು ಮೂಳೆಯ ಅರಿವಳಿಕೆಯ 
ಸ್ತಮಯದಲಿ್ಲ  ಸ್ಥಾ ನವನ್ನು  ಸುಲಭಗೊಳಿಸ್ತಲು ಅಲ್ಟ್ರ ರಸೊಂಡ್ ಮಾಗಗದರ್ಶಗ 
ಪೆರಿಕಾಪೆ್ಸ ಲರ್ ನರ ಗೊಂಪ್ಸ ಬಿ್ಲಕ್ ವಸ್ತಗಸ್ ಸುಪ್ೆರೊಂಗನಲ್ ಫ್ಯಾ ಸಿಯಾ ಇಲ್ಲಯಾಕಾ 
ಕಂಪಾರ್್ಟ ಗೊಂಟ್ ಬಿ್ಲಕ್: ಯಾದೃಚಿಿಕ ನಿಯಂತ್್ರತ ಅಧ್ಾ ಯನ. 

  ದಿನಾೊಂಕ: 

 ನಾನ್ನ, ________________________________________________ ವಯಸೆು  ______, 
ಅಧ್ಾ ಯನದ ಉದ್ು ೋಶ ಮತ್್ತ  ಕಾಯಗವಿಧಾನದ ಅಪಾಯಗಳ್ಳ ಮತ್್ತ  ತೊಡಕುಗಳ ಬಗೆೊ  ನನು  
ಸಿ್ತ ೊಂತ ಭಾಷೆಯಲಿ್ಲ  ವಿವರಿಸಿದ ನಂತರ, ಪೆರಿಕಾಪ್ಸು ಲರ್ ನರ ಗುಂಪ್ಸ ಬ್ಲಾ ಕ್ / 
ಸುಪೆರ ರುಂಗವಿನಲ್ ಫ್ಯಾ ಸಿಯಾ ಇಲಿಯಾಕಾ ಕಂಪಾರ್್ಟ ಿುಂಟ್ ಬ್ಲಾ ಕ್ ಅನ್ನು  ನಿವಗಹಿಸ್ತಲು 
ಯಾವುದೇ ಬಲ ಅಥವಾ ಪೂವಗ್ಗಹವಿಲಿದ್ ನನು  ಮಾನಾ  ಲ್ಲಖಿತ ತ್ರಳ್ಳವಳಿಕೆಯ ಒಪಿ್ಪ ಗೆಯನ್ನು  
ಈ ಮೂಲಕ ನಿೋಡುತ್್ಸೋನೆ. ಒಳಗೊೊಂಡಿರುವ ಸಿ್ತ ರೂಪ ಮತ್್ತ  ಅಪಾಯಗಳನ್ನು  ನನು  ತೃಪ್್ಪಗೆ 
ವಿವರಿಸ್ತಲ್ಟ್ಗಿದ್. ನಡೆಸುತ್್ರರುವ ಅಧ್ಾ ಯನದ ಬಗೆೊ  ನನಗೆ ವಿವರವಾಗಿ ತ್ರಳಿಸ್ತಲ್ಟ್ಗಿದೇ. ನಾನ್ನ 
ರೋಗಿಯ ಮಾಹಿತ್ರ ಹಾಳೆಯನ್ನು  ಓದಿದ್ು ೋನೆ ಮತ್್ತ  ಯಾವುದೇ ಪ್ಶ್ನು  ಕೇಳ್ಳವ ಅವಕಾಶ ನನಗೆ 
ಸಿಕಿು ದ್. ನಾನ್ನ ಕೇಳಿದ ಯಾವುದೇ ಪ್ಶ್ನು ಗೆ ನನು  ತೃಪ್್ಪಗೆ ಉತ್ರಿಸ್ತಲ್ಟ್ಗಿದ್. ಈ ಸಂಶೋಧ್ನೆಯಲಿ್ಲ  
ಪಾಲ್ಗೊಳು ಲು ನಾನ್ನ ಸಿ್ತಯಂಪ್ೆೋರಣೆಯೊಂದ ಒಪಿ್ಸ ತ್್ಸೋನೆ. ನನು  ಇತ್ರಹಾಸ್ತವನ್ನು  ಒದಗಿಸ್ತಲು, 
ದೈಹಿಕ ಪರಿೋಕೆೆ ಗೆ ಒಳಗಾಗಲು, ಕಾಯಗವಿಧಾನಕೆು  ಒಳಗಾಗಲು, ತನಿಖ್ಯಗೆ ಒಳಗಾಗಲು ಮತ್್ತ  ಅದರ 
ಫಲ್ಲತ್ತೊಂಶಗಳ್ಳ ಮತ್್ತ  ದಾಖಲೆ ಇತ್ತಾ ದಿಗಳನ್ನು  ವೈದಾ ರಿಗೆ / ಸಂಸ್ಥಾ ಗೆ ನಿೋಡಲು ನಾನ್ನ ಈ 
ಮೂಲಕ ಒಪಿ್ಪ ಗೆ ನಿೋಡುತ್್ಸೋನೆ. ಶೈಕ್ಷಣಿಕ ಮತ್್ತ  ವೈಜ್ಞಾ ನಿಕ ಉದ್ು ೋಶಕಾು ಗಿ ಕಾಯಾಗಚ್ರಣೆ / 
ಕಾಯಗವಿಧಾನ ಇತ್ತಾ ದಿ ವಿೋಡಿಯ ಆಗಿರಬಹುದ್ದ ಗ್ಾಫ್ ಅಥವಾ ಛಾಯಾಚಿತ್ , ಎಲಿ್ಟ್  
ಡೇಟಾವನ್ನು  ಯಾವುದೇ ಶೈಕ್ಷಣಿಕ ಉದ್ು ೋಶಕಾು ಗಿ ಪ್ಕಟಿಸ್ತಬಹುದ್ದ ಅಥವಾ ಬಳಸ್ತಬಹುದ್ದ. 
ಕಾಯಗವಿಧಾನ / ಅಧ್ಾ ಯನದ ಸ್ತಮಯದಲಿ್ಲ  ಯಾವುದೇ ಅಹಿತಕರ ಪರಿಣಾಮಗಳಿಗೆ ನಾನ್ನ 
ವೈದಾ ರು / ಸಂಸ್ಥಾ  ಇತ್ತಾ ದಿಗಳನ್ನು  ಜವಾಬ್ಲು ರರನಾು ಗಿಮಾಡುವುಡಿಲಿ . 

 

________________                                                                                   _____________                                                               
(ಸ್ತಹಿ ಮತ್್ತ  ಪಂ. ಅರ್ಟೊಂಡೆೊಂಟ್)                                                       (ಸ್ತಹಿ / ಹೆಬೆೆ ರಳ್ಳ ಅನಿಸಿಕೆ 

(ರೋಗಿಯೊಂದಿಗಿನ ಸಂಬಂಧ್)     ಮತ್್ತ  ರೋಗಿಯ 
ಹೆಸ್ತರು) 

                

  ಸ್ಥಕೆಿ  1: 

 ಸ್ಥಕೆಿ  2:                                                                                                                                                                                                           

                                                               (ಸ್ತಹಿ ಮತ್್ತ  ಸಂಶೋಧ್ನಾ ವಾ ಕ್ಿ  / ವೈದಾ ರ ಹೆಸ್ತರು) 

[ ಭಾಗವಹಿಸುವವರಿಗೆ ಈ ತ್ರಳ್ಳವಳಿಕೆಯುಳು  ಒಪಿ್ಪ ಗೆ ನಮೂನೆ ಮತ್್ತ  ರೋಗಿಯ ಮಾಹಿತ್ರ ಹಾಳೆಯ ನಕಲನ್ನು  ಒದಗಿಸ್ತಲ್ಟ್ಗಿದ್ ] 

 



 

Page 72  

ANNEXURE 3 

PROFORMA 

Sl no. 

 

Title of the study: ULTRASOUND GUIDED PERICAPSULAR NERVE GROUP BLOCK 

VERSUS SUPRAINGUINAL FASCIA ILIACA COMPARTMENT BLOCK FOR EASE OF 

POSITIONING DURING SPINAL ANAESTHESIA FOR  HIP FRACTURE SURGERIES: A 

RANDOMIZED CONTROLLED STUDY.                       

UHID No.                                               Age (years):              

                    

Gender:                                                    Weight (Kg): 

 

Height (Cm):                                           IBW (Kg/m2):                        

        

ASA Grading:  

 

Surgical Details: 

 

Time of Block: 

 

Surgery Start time:                End time:                 Duration (min): 
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Hemodynamic Variables: 

Time Frame Heart Rate (bpm) Mean Arterial Pressure (mmHg) 

Base line   

At the time of block (T0)   

5 min after block (T5)   

10 min after block (T10)   

15 min after block (T15)   

At the time of SAB (S0)   

 

 

Postoperative Period: 

Time frame VAS score at REST VAS score with movement 

6 hrs after block   

12 hrs after block   

18 hrs after block   

24 hrs after block   

 

Time Frame VAS score at 
REST 

VAS Score with 
movement 

Base line   
At the time of block (T0)   

5 min after block (T5)   
10 min after block (T10)   
15 min after block (T15)   
20 min after block (T20)   
25 min after block (T25)   
30 min after block (T30)   
At the time of Positioning 

(TP) 
  



 

Page 74  

Time of First Rescue Analgesic (minutes):  

 

Total Dose of TRAMADOL in the first 24 hours:  

Total Dose of DICLOFENAC in the first 24 hours: 

Total Dose of PARACETAMOL in the first 24 hours: 

 

Complications of Block: 

 

Adverse effects of Study drug 

 

 

 

Pain Score on Visual Analog Scale (VAS) 

 
 

 

 

 

 

 



  

  

  

  

  

  

  

MMAASSTTEERR  CCHHAARRTT    
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ANNEXURE 5 
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