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Introduction

Major hip surgeries are commonly performed in elderly patients with degenerative diseases and traumatic fractures. 
Effective postoperative analgesia provides early ambulation and improves outcomes in elderly patients. However, 
nonsteroidal anti-inflammatory drugs (NSAIDs) and opioids can cause serious adverse effects, such as upper gas-
trointestinal bleeding, nephrotoxicity and respiratory depression, and the elderly are especially vulnerable to these 
effects (1). Nerve blocks can provide effective analgesia in this population and avoid the complications of  neuraxial 
anaesthesia and side effects of  opioids (2).

Fascia iliaca compartment block (FICB) is a type of  regional block of  the lumbar plexus. The technique relies on 
local anaesthetic spread under the iliac fascia to block the femoral, lateral femoral cutaneous and obturator nerves 
(3-5). FICB was first described in paediatric patients by Dalens et al. (4) in 1989. Hebbard et al. (6) later described a 
new approach, the suprainguinal fascia iliaca compartment block (S-FICB), which provides a more effective cranial 
spread of  the local anaesthetics. In the new technique modified by Desmet et al. (7), the ‘bow-tie’ sign formed by 
the internal oblique and sartorius muscle in the longitudinal plane is detected with the high-frequency linear ultra-
sound (US) probe, and a local anaesthetic is injected to spread under the abdominal wall muscle after the needle is 
inserted in the cephalic direction with an in-plane approach. Although many studies have shown that FICB reduces 
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Abstract

Objective: Fascia iliaca compartment block is an alternative analgesic technique for hip surgeries. In the new suprainguinal technique, the ‘bow-
tie’ sign is detected with an ultrasound probe, and local anaesthetic is injected into the fascial plane with in-plane approach. In this retrospective 
study, we compared the postoperative analgesic efficacy of  suprainguinal fascia iliaca compartment block (S-FICB) and patient-controlled anal-
gesia (PCA) after major hip surgery in elderly patients.
Methods: We retrospectively recorded visual analogue scale (VAS) scores, morphine consumptions and opioid side effects who underwent either 
a S-FICB (n=67) or PCA (n=61). In the S-FICB group, 25–40 mL of  0.25% bupivacaine was administered with a single-shot S-FICB technique 
after induction of  anaesthesia. VAS scores during resting (VAS-S) and movement (VAS-D); morphine consumption at 0, 6, 12, 24 and 48 hours; 
total morphine consumption; and opioid-related complications were recorded.
Results: Morphine consumptions in each measurement period and in total were significantly lower in the S-FICB group (694.03±2,007.47 µg 
vs. 13,368.85±4,834.68 µg; p<0.05). The total number of  opioid-related complications were also significantly lower in the S-FICB group (17/67 
vs. 48/62; p<0.05). More than half  of  the patients (38/67, 56%) did not need morphine administration in the S-FICB group. VAS-S during the 
first 6 hours and VAS-D up to 24 hours postoperatively were significantly lower in the S-FICB group (p<0.05).
Conclusion: In our study, S-FICB provided better analgesia than the PCA technique after hip surgery in elderly patients. Moreover, S-FICB 
reduced opioid consumption and opioid-related complications in the first 24 hours postoperatively.
Keywords: Arthroplasties, elderly, hip replacement, nerve block, opioids
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opioid consumption, the results are still controversial (3, 7, 8). 
Furthermore, recent meta-analyses have suggested that effi-
ciency of  FICB and application approaches should be studied 
further (9). It has been suggested that continuous FICB per-
formed using a conventional technique provides better pain 
control than patient-controlled analgesia (PCA) in elderly 
patients (10). To the best of  our knowledge, no study in the 
current literature has evaluated the effect of  the suprainguinal 
technique, especially in the elderly population.

In this retrospective study, we compared the postoperative 
analgesic effectiveness of  S-FICB and PCA after major hip 
surgery in elderly patients. Our primary objective was to com-
pare the total opioid consumption between the 2 analgesic 
techniques with concurrent use of  acetaminophen. Second-
ary objectives were to compare the pain scores rated on a 
visual analogue scale (VAS), length of  hospital stay, complica-
tions and mortality rates in the study group.

Methods

After obtaining approval from the Mersin University Ethics 
Committee (date: 22 February, 2018; number: 2018/81), we 
conducted a retrospective cohort study of  128 patients who un-
derwent hip surgery between 01 August, 2017, and 30 January, 
2018, through an evaluation of  their medical records. Medical 
records were collected from patient records and daily postopera-
tive follow-up documents. Patients who were more than 65 years 
old, had unilateral hip surgery and had S-FICB or received PCA 
morphine were included in the study. Patients receiving spinal or 
epidural anaesthesia; using chronic analgesic drugs; having ad-
ditional illnesses, including liver or kidney diseases, neurological 
deficits in the lower extremities and illnesses that interfered with 
communication skills such as dementia or mechanical ventilation 
requirement and having insufficient data were excluded from the 
study. A flow chart demonstrating patient selection is presented 
in Figure 1. There was no standard preoperative analgesia proto-
col in our institution; meperidine, morphine and tramadol treat-
ments were used with acetaminophen intravenously (IV) by an 
orthopaedic surgeon in patients with hip fracture.

Anaesthesia and postoperative analgesia protocols for S-FICB 
and PCA patients were as follows:

Anaesthesia protocol
No premedication was administered to the patients before the 
surgery. All the patients were monitored with electrocardio-
gram, invasive blood pressure, pulse oximetry and end-tidal 
carbon dioxide in the operation room. General anaesthesia 
was induced with propofol (0.5-2.0 mg kg-1) or thiopental 
(3-5 mg kg-1). Remifentanil (0.2-0.5 µg kg-1) and rocuronium 
(0.5-0.6 mg kg-1) were administered to facilitate tracheal in-
tubation. Remifentanil was repeated in patients in whom 
hypertension and tachycardia were detected (20% increase 
compared with basal value). In the case of  persistent tachycar-
dia and hypertension, after other possible causes were ruled 
out, 0.5 mg of  morphine was administered. Anaesthesia was 
maintained with 0.5%-2% sevoflurane and 3-6 L min-1 50% 
O2 and 50% N2O fresh gas mixture. Neuromuscular blockade 
was antagonised with 0.05 mg kg-1 neostigmine and 0.015 mg 
kg-1 atropine before extubation.

Postoperative analgesia protocol for suprainguinal 
fascia iliaca compartment block and patient-con-
trolled analgesia after hip surgeries
All the patients were administered 20 mg kg-1 acetaminophen 
IV during the operation and monitored in the post-anaes-
thesia care unit (PACU) for 1 hour. Targeted VAS score was 
≤3 during resting. The VAS scores were evaluated and re-
corded at 0 hours before the patients were transferred from 
the PACU to the ward. The amount of  opioid administered 
till this time, including intraoperative administration, was re-
corded as ‘0 hour’ morphine consumption. Our pain man-
agement team visited the patients at 6-hour intervals. Pain 
scores during movement were evaluated with active leg lifting 
to 15 degrees. The pain management team was called by or-

Main Points: 

• Hip surgeries are usually performed in elderly patients, and this 
population is very sensitive to opioid side effects.

• This study revealed that ultrasound (US)-guided suprainguinal fas-
cia iliaca compartment block (S-FICB) provides more effective anal-
gesia and reduces opioid consumption than in the patient-controlled 
analgesia group.

• US-guided S-FICB can provide postoperative analgesia without any 
requirement for opioids in elderly patients.

• US-guided S-FICB may also reduce the incidence of  opioid-related 
side effects. Figure 1. Study flow diagram
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thopaedic service nurse when the patient was complaining of  
pain between scheduled visits. VAS 0–10 was used for pain 
measurement.

Analgesia protocol for patients with suprainguinal 
fascia iliaca compartment block
Intraoperative S-FICB was performed by means of  the su-
prainguinal technique after detection of  the bow-tie sign 
formed by the internal oblique and sartorius muscles. Because 
pain control was provided by IV to the patients when neces-
sary, single-shot US-guided S-FICB was applied after induc-
tion of  anaesthesia to prevent discomfort during intervention. 
A total of  25-40 mL (0.40–0.60 mL kg-1) of  0.25% bupiva-
caine was injected under the abdominal muscle to maintain 
the spread using an in-plane technique described by Desmet 
et al. (7). Local anaesthetic distribution was observed under 
the internal oblique muscle in the facial plane during the in-
jection. Meanwhile, care was taken to ensure that the circum-
flex artery was pushed upwards. Because cephalic distribution 
is important for the success of  the method, an additional 5 
mL of  local anaesthetic was administered to patients where 
these conditions were not confirmed. If  the patient did not 
complain of  pain at rest, no additional treatment was given 
in the PACU. If  the patient had pain, PCA morphine was set 
with a dose of  0.5 mg morphine on demand with a 15-minute 
lockout interval. If  the VAS score was >3, it was considered 
a failed block after extubation. Acetaminophen was the first 
choice and a dose of  20 mg kg-1 was administered if  the pain 
occurred during follow-up in the ward. In addition, PCA was 
set at a dose of  0.5 mg morphine on demand with a 15-min-
ute lockout interval or equal dose of  meperidine in patients 
who did not reach the target VAS-S with the acetaminophen 
treatment. If  VAS-S was >3 at any time during their fol-
low-up, morphine at 0.5 mg IV was administered. Morphine 
consumption was recorded as rescue analgesic treatment in 
this group.

Analgesia protocol for PCA patients
Patients in the PCA group were given 0.5 mg of  morphine on 
demand with a 15-minute lockout interval. If  VAS-S was >3, 
morphine at 0.5 mg was IV administered in the PACU or at 
any time during their follow-up. If  a VAS of  >3 persisted, ad-
ditional 1 mg kg-1 h-1 infusion was adjusted. Acetaminophen 
20 mg kg-1 was also added to the treatment in patients who 
did not reach the target VAS-S. Acetaminophen and bolus 
morphine treatment were recorded as rescue analgesia in this 
group.

Collected data
Demographic data, analgesic techniques; VAS scores during 
resting and movement; morphine consumption at 0 (recov-
ery), 6, 12, 24 and 48 hours total morphine consumption; res-
cue analgesia need; opioid-related complications; length of  

hospital stay and mortality rates were recorded for all eligible 
patients.

Statistical analysis
Baseline characteristics were compared with the chi-squared 
test for categorical data and the Student’s t-test for continuous 
data. Pain scores and morphine consumption were analysed 
using the Mann-Whitney U test to detect a statistical differ-
ence between the groups. Opioid-related complications and 
mortality rates were compared using the Fisher’s exact test. 
In addition, p values of  less than 0.05 were considered statis-
tically significant.

Results

We retrospectively analysed data from 128 patients over 65 
years (mean age: 73.28±8.40 years). For comparison, the pa-
tients were divided into the S-FICB group (n=67) and PCA 
group (n=61) according to the postoperative analgesia they 
received. The patients’ demographic and surgical character-
istics are summarised in Table 1. There were no statistically 
significant differences between the 2 groups with respect to 
age, sex, the American Society of  Anesthesiologists classifi-
cation, type of  surgery, time from fracture to surgery, or op-
erative time (p>0.05 for all) (Table 1). An additional 5 mL 

Table 1. Patient demographic and surgical character-
istics

 S-FICB PCA p
Age (years, mean±SD) 73.17±8.48 73.39±8.38 0.886
Sex, n (male/female) 29/38 27/34 0.912
ASA classification 0/26/34/7 5/21/27/8 0.597
Surgery, n (%)   

Total hip arthroplasty 13 (19.4) 17 (27.9) 0.55
Acetabular fracture 5 (7.5) 6 (9.8)
Revision arthroplasty 7 (10.4) 4 (6.6)
Proximal femur fracture 5 (7.5) 8 (13.1)
Intertrochanteric femur  
fracture 13 (19.4) 14 (23)
Femur neck fracture 24 (35.8) 12 (19.7)

Surgery duration (minutes) 122.01±28.51 122.21±20.74 0.965
Mean morphine  
consumption in first  
48 hours (mg) 0.694±2.00 13.40±4.83 
0.000*
Time to discharge (days) 3.78±1.57 4.11±1.71 0.246
In-hospital mortality, n (%) 4/67 (6) 6/61 (11) 0.517
1-year mortality, n (%) 7/67 (10.4) 14/61 (23) 0.349
S-FICB: suprainguinal fascia iliaca compartment block; PCA: pa-
tient-controlled analgesia; ASA: American Society of  Anesthesiologists; 
SD: standard deviation
*p<0.05
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of  local anaesthetic was administered to 2 patients, and the 
mean volume of  local anaesthetic was 30.22±1.61 mL in the 
S-FICB group. Morphine consumption was significantly low-
er in the S-FICB group than in the PCA group at all time 
points. Similarly, total morphine consumption was lower in 
the S-FICB group than in the PCA group (694.03±2007.47 
and 13368.85±4834.68 µg, respectively) (p<0.05) (Figure 2). 
Overall, the rate of  opioid-related complications was signifi-
cantly lower in the S-FICB group than in the PCA group 
(17/67 and 48/61, respectively; p<0.05) (Table 2). Although 
the incidences of  nausea/vomiting (6/67 and 16/61, respec-
tively; p<0.05), hypotension (7/67 and 18/61, respective-
ly; p<0.05) and hypoxemia (4/67 and 12/61, respectively; 
p<0.05) were found to be lower in the S-FICB group, the 
incidences of  delirium (1/67 and 5/61, respectively; p>0.05) 
and urinary retention (0/67 and 2/61, respectively; p>0.05) 
were found to be similar in both the groups (Table 2). Mus-
cle weakness was not detected in either group. Pain scores 
at rest (VAS-S) were significantly lower at recovery and at 6 
hours, whereas pain scores with movement (VAS-D) were sig-
nificantly lower in the S-FICB group than in the PCA group 
for up to 24 hours postoperatively (p<0.05 for all) (Figure 
3, Figure 4). Morphine was not administered to 38 (56.7%) 
patients, but morphine or acetaminophen was not admin-
istered to 28 (41.7%) patients in the S-FICB group during 
the postoperative period. Mean dose of  acetaminophen was 
found to be similar between the 2 groups (1.42±0.98 vial for 
S-FICB group and 1.23± 0.78 vial for PCA group, respective-
ly; p>0.05). There was no significant difference between the 2 
groups in terms of  discharge time (3.78±1.57 and 4.11±1.71, 
respectively; p>0.05), in-hospital mortality (4/67 and 6/61, 
respectively; p>0.05) and 1-year mortality rates (7/67 and 
14/61, respectively; p>0.05) (Table 1).

Figure 2. Comparison of  morphine consumption in the 
early postoperative period (0–48 hours) between patients 
who had suprainguinal fascia iliaca compartment block 
and patient-controlled analgesia

Figure 3. Comparison of  static visual analogue scale 
scores between patients who had suprainguinal fascia ili-
aca compartment block and patient-controlled analgesia

Figure 4. Comparison of  dynamic visual analogue scale 
scores between patients who had suprainguinal fascia 
iliaca compartment block and patient-controlled anal-
gesia

Table 2. Distribution of  opioid-related complications 
between the groups

 S-FICB PCA 
 (n=67) (n=61) p
Total number of  opioid- 
related complications, n (%) 17 (25.3) 48 (78.6) 0.01*
Nausea/vomiting 6 (8.9) 16 (26.2) 0.01*
Hypotension 7 (10.4) 18 (29.5)  0.01*
Hypoxemia 4 (5) 12 (19) 0.01*
Urinary retention 0 (0) 2 (3) 0.13
Delirium 1 (1) 5 (8) 0.08
S-FICB: suprainguinal fascia iliaca compartment block; PCA: pa-
tient-controlled analgesia 
*p<0.05
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Discussion

In this study, we observed that S-FICB significantly reduced 
morphine consumption after major hip surgeries. Mean 
VAS-S scores were lower for up to 6 hours and VAS-D scores 
were lower in the first 24 hours with S-FICB than those with 
the PCA technique. Moreover, 56% of  patients in the S-FICB 
group did not receive morphine in the postoperative period.

A recent meta-analysis has suggested that FICB could reduce 
postoperative pain scores up to 12 hours and morphine con-
sumption in the first 24 hours after hip surgery (11). However, 
there is some conflicting information regarding the effective-
ness of  FICB in the literature. Some researchers have sug-
gested that FICB can effectively reduce pain in patients with 
femur fracture with lower morphine consumption (11, 12), 
whereas other authors have argued that FICB did not reduce 
pain scores or opioid consumption rates compared with pla-
cebo or intra-articular injection (3, 11). Stevens et al. (13) have 
suggested that more cephalic spread of  local anaesthetic solu-
tion could result in more effective blockage with S-FICB than 
the infra-inguinal technique. Recently, the S-FICB method 
was also demonstrated to have the same analgesic effect as the 
periarticular local anaesthetic injection (14). Obviously, there 
are some conflicting results related to the classical approach 
in the literature. Studies investigating the suprainguinal tech-
nique seem to be inadequate to determine the pain-control 
quality. Therefore, this study aimed to evaluate the analgesic 
efficacy of  suprainguinal approach in elderly patients.

Vermeylen et al. (15) have shown that local anaesthetic can 
also spread to the ilioinguinal, genitofemoral and subcostal 
nerves if  high volumes are used for S-FICB. Several studies 
have reported that the effective volume of  local anaesthetic 
was 30–40 mL for proximal spread (16). We administered an 
average of  30.22±1.61 mL of  local anaesthetic to perform 
S-FICB. These volumes were determined by the patient’s 
body weight and adequate distribution ensured with real-time 
US.

Enhanced recovery after surgery protocols recommend anal-
gesia with opioid-sparing effects, such as epidural analgesia, 
peripheral nerve block, periarticular injection, local infiltra-
tion of  local anaesthetic solution, NSAIDs and acetamino-
phen, for postoperative analgesia (17). Although PCA was 
considered the basic method, regional anaesthetic techniques 
were also used to alleviate postoperative pain while avoiding 
complications associated with using opioids for pain relief  
after major surgery (18). Mean acetaminophen consumption 
was found to be similar in both the groups. The lack of  ad-
ditional postoperative acetaminophen in 28 patients in the 
S-FICB group, who also did not receive opioids, demonstrates 
the efficacy of  the block. Furthermore, acetaminophen could 

further reduce the number of  patients who needed opioid in 
the postoperative period.

Recent guidelines and studies have recommended early sur-
gical treatment within 24–48 hours for patients with hip frac-
ture to relieve pain and to reduce surgery-related morbidity 
and mortality rates (19, 20). Elderly patients were found to 
have longer hospital stays and higher risks of  morbidity and 
mortality owing to opioid-related and other complications af-
ter total joint arthroplasty (21, 22). Patients in both the groups 
in our study had similar mean time to surgery. We found 
similar discharge times and in-hospital mortality and 1-year 
mortality rates between the 2 groups. It has been shown that 
peripheral nerve block accelerates rehabilitation, reduces the 
opioid side effects and shortens hospital stay (23). The mean 
discharge time of  patients was not longer than the routine 
hospitalisation time at our institution. Patients without any 
clinical problems started to walk on the first postoperative day, 
followed up on the second day and discharged on the third 
day. We thought that most of  the opioid side effects could 
be treated in a short time and had no effect on the length of  
hospital stay in our study.

Many studies have shown that hypoxemia, hypotension, nau-
sea and vomiting are associated with opioid consumption. 
We found that fewer patients in the S-FICB group had com-
plaints related to opioid usage, similar to the literature, where-
as there were no differences between the groups in terms of  
urinary retention and delirium. The prevalence of  delirium 
after sustaining a hip fracture has been found to be as high as 
40% after surgery (24, 25). Delirium is a known side effect of  
opioids; however, some researchers have argued that the inci-
dence of  delirium was not related with opioid use in patients 
with hip fracture (25). Moreover, opioid drugs have different 
delirious effects; meperidine was associated with an increased 
risk of  delirium compared with that of  other drugs, such as 
morphine (26). The risk of  delirium appears to be associated 
with many factors, such as environmental stimuli, metabolic 
disorders, drugs and injury. A recent study has shown that 
analgesia with a femoral catheter may not have a significant 
effect on the development of  delirium alone in patients with 
hip fracture (27). We also found no difference in delirium 
prevalence between the 2 groups.

This study had some limitations. First, we conducted a ret-
rospective study. Therefore, the main limitation of  this study 
was the lack of  well-described and standardised perioperative 
anaesthesia and analgesia protocols as that of  a prospective 
study. Sham block was not applied to patients in the PCA 
group. However, data were collected from well-structured fol-
low-up records maintained by the postoperative pain man-
agement team. Second, there was no standard instrument for 
evaluation of  delirium in each patient. The patients who had 
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consulted the psychiatry department and treated for agitation 
and/or cognitive impairment were accepted to have devel-
oped delirium. Third, although the total numbers of  com-
plications were significantly higher in the PCA group than in 
the S-FICB group, the sample size of  our study may not be 
enough to discuss opioid-related complications.

Conclusion

In our study, S-FICB provided better analgesia than the PCA 
in elderly patients after hip surgery. Moreover, S-FICB re-
duced opioid consumption and opioid-related complications 
than the PCA technique in the first 24 hours postoperatively. 
More than half  of  the patients did not need morphine ad-
ministration after surgery.
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