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Abstract

Purpose Peripheral nerve blocks improve analgesia

following hip fracture; however, there are little published

data on safety and outcomes of continuous regional

anesthetic techniques. Our institution offers pre- and

perioperative, anesthesiologist-delivered ultrasound-

guided suprainguinal fascia iliaca catheters (FICs) to

patients with hip fracture. We aimed to document the safety

profile of this technique and establish whether there are

any significant clinical benefits in outcomes measured by

the UK National Hip Fracture Database.

Methods We performed a single-centre historical cohort

study of 2,187 patients admitted to our institution with hip

fracture over a 5.75-year period. Of these, 915 were

treated with FIC and 1,272 received standard care (single-

shot block). To control for baseline differences between

these two cohorts, we used propensity score matching and

exact matching, resulting in two well-matched groups of

728 patients treated with an FIC and standard care.

Results No serious complications were observed as a

result of an FIC. Unplanned removal occurred in 146/852

(17.1%) patients with documented data. No differences in

30-day mortality, pressure ulcer rates, or hospital length of

stay were observed between the matched groups. The

percentage of patients who were discharged to their usual

residence was 79.3% in the FIC cohort vs 75.1% in the

standard care cohort (difference, 4.2%; 95% confidence

interval, -0.1 to 8.4; P = 0.06).

Discussion Our single-centre propensity-matched

historical cohort study suggests that ultrasound-guided

suprainguinal fascia iliaca catheterization is a safe

technique for patients with hip fracture and that our

service is deliverable and sustainable within the UK’s

National Health Service. This study did not show

statistically significant differences in outcomes between

patients treated with FIC and standard care. An adequately

powered multicentre randomized controlled trial

comparing these approaches is warranted.

Résumé

Objectif Les blocs nerveux périphériques améliorent

l’analgésie après une fracture de la hanche; cependant,

il existe peu de données publiées sur l’innocuité et les

devenirs des techniques d’anesthésie régionale continue.

Notre établissement propose des cathéters iliofasciaux

suprainguinaux échoguidés pré- et périopératoires aux

patients souffrant d’une fracture de la hanche. Notre
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objectif était de documenter le profil d’innocuité de cette

technique et de déterminer s’il existe des avantages

cliniques significatifs au niveau des devenirs tels que

mesurés par la Base de données nationale sur les fractures

de la hanche du Royaume-Uni.

Méthode Nous avons réalisé une étude de cohorte

historique monocentrique portant sur 2187 patients admis

dans notre établissement avec une fracture de la hanche

sur une période de 5,75 ans. De ce nombre, 915 ont été

traités avec un cathéter iliofascial et 1272 ont reçu des

soins standard (bloc à injection unique). Pour tenir compte

des différences initiales entre ces deux cohortes, nous

avons utilisé l’appariement par score de propension et

l’appariement exact, ce qui a donné deux groupes bien

appariés de 728 patients chaque, les patients étant traités

par cathéter ilio-fascial ou soins standard.

Résultats Aucune complication grave n’a été observée à

la suite de l’utilisation d’un cathéter iliofascial. Un retrait

imprévu est survenu chez 146/852 (17,1 %) patients dont

les données ont été documentées. Aucune différence dans la

mortalité à 30 jours, les taux d’escarres ou la durée de

séjour à l’hôpital n’a été observée entre les groupes

appariés. Le pourcentage de patients qui ont reçu leur

congé à leur résidence habituelle était de 79,3 % dans la

cohorte cathéter iliofascial vs 75,1 % dans la cohorte de

soins standard (différence, 4,2 %; intervalle de confiance à

95 %, -0,1 à 8,4; P = 0,06).

Discussion Notre étude de cohorte historique

monocentrique et appariée par propension suggère que

le cathétérisme iliofascial suprainguinal échoguidé est une

technique sécuritaire pour les patients atteints de fracture

de la hanche et que notre service est utilisable et durable

au sein du National Health Service du Royaume-Uni. Cette

étude n’a pas montré de différences statistiquement

significatives dans les devenirs entre les patients traités

par cathéter iliofascial ou par soins standard. Une étude

randomisée contrôlée multicentrique suffisamment

puissante comparant ces approches est justifiée.

Keywords fascia iliaca � hip fracture � nerve block �
regional anesthesia

Hip fracture causes a significant burden on healthcare

services worldwide.1 Pain is at its worst in the preoperative

period when the fracture is unstable; however, traditional

analgesic options are constrained because of a high

incidence of renal, cardiovascular, and gastrointestinal

pathologies in this patient cohort.

Compared with systemic analgesia, peripheral nerve

blocks provide better pain relief for hip fracture, facilitate

easier nursing care, reduce the time taken to perform spinal

anesthesia, and improve patient satisfaction.2 They reduce

the requirement for systemic opioids, the risk of

pneumonia, the time to first mobilization, and the cost of

analgesic regimen (for single-shot blocks).2 Despite being

a standard of care in the UK,1 only half of patients receive

a nerve block before surgery.3

The fascia iliaca compartment block is commonly used

to provide hip fracture analgesia. Ultrasound-guidance

increases its success rate compared with the traditional

landmark approach.4 The suprainguinal approach5 is

relatively novel and further improves the original

infrainguinal technique. It produces more consistent

spread of local anesthetic to the lateral femoral cutaneous

and obturator nerves as well as the femoral nerve,

achieving complete sensory block of the thigh more

frequently (80%) than the infrainguinal technique (30%)

does.6 Furthermore, this approach allows easy insertion of

an infusion catheter and is further away from the groin and

its associated hygiene concerns.

Complications of ultrasound-guided suprainguinal fascia

iliaca catheters (FICs) include hematoma, neuropraxia,

local anesthetic systemic toxicity, perforation of peritoneal

cavity contents, and bladder puncture.7

Time from admission to operative hip fracture fixation

affects mortality and is recommended to be less than 36

hr.8 The duration of action of a single-shot fascia iliaca

block of around eight hours9 is of inadequate duration for

most patients. Our institution therefore offers patients

admitted with hip fracture an FIC in the preoperative

period. A randomized controlled trial of FICs compared

with systemic analgesia showed improved function at six

weeks as well as improved early postoperative pain and

mobilization.10

The primary aim of this study was to review the safety

profile of FICs in hip fracture patients. The secondary aim

was to evaluate whether their use was associated with any

differences in outcomes measured by the National Hip

Fracture Database (NHFD). This is a UK database that

allows institutions to benchmark their performance against

national data and to track progress of quality improvement

initiatives. Data are collected prospectively at each

institution by specialist nurses.

Methods

Service evaluations such as this are exempt from National

Health Service (NHS) Research Ethics Committee

approval11 as all the data used were collected for normal

care of patients. The project was registered with our

clinical governance department and approval gained from

the institutional data protection guardian to publish the

data.
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We performed a single-centre retrospective historical

cohort study of hip fracture patients at the Royal Victoria

Infirmary, Newcastle upon Tyne, UK. All patients with hip

fracture treated in our institution between 1 September

2013 and 31 May 2019 were identified from the NHFD.

Over the same time period, patients treated with FICs were

identified from our electronic pain database. This database

includes information on indication, reason for removal, and

complications, all of which are collected prospectively.

Hospital record number and admission date were used to

cross-reference the NHFD data set with the patients from

the pain database. This allowed comparison between two

patient cohorts: those who received standard care and those

treated with FICs. Treatment in the standard care cohort

was broadly representative of usual care for hip fracture

across the UK,8 namely multimodal intraoperative

analgesia with or without preoperative single-shot nerve

block. Patients with hip fracture who are managed

nonoperatively are known to have significantly worse

outcomes than those treated with surgical fixation12 and

were therefore excluded from analysis to minimize the

effects of confounding variables. All NHFD data pertaining

to demographics, preinjury health, and functional status,

and details of hospital management were included in the

analysis. We evaluated outcomes using the following

measures, which were consistently present on the NHFD

during this period: 30-day mortality, final discharge

destination, acute hospital ward length of stay (excluding

rehabilitation unit), and pressure ulcer incidence.

Patients with hip fracture were managed according to an

institutional protocol. This included prioritization of initial

assessment, fast-track admission to a hip fracture ward, and

referral by emergency department (ED) physicians to the

anesthesia team for consideration of regional analgesia.

Initial pain management in the ED was with intravenous

acetaminophen and morphine.

When expertise and availability of the anesthesia team

allowed, patients were offered an FIC. Ideally, this was

performed immediately after discharge from the ED on the

way to the hip fracture ward, but could be following ward

admission if theater workload precluded timely insertion. If

nerve catheter experience was not available, a single-shot

technique was offered: infrainguinal or suprainguinal

fascia iliaca or femoral nerve block, depending on the

preference of the practitioner. For patients who did not

receive a preoperative FIC, standard practice was to

perform a single-shot ultrasound-guided suprainguinal

fascia iliaca block as part of their anesthetic for surgical

fixation.

Suprainguinal FIC was performed using an ultrasound-

guided in-plane catheter-through-needle technique.5

Catheters were threaded 5–10 cm beyond the end of the

ultrasound-visible Tuohy needle (Pajunk Medical Produkte

GmbH, Geisingen, Germany). Catheters were fixed to the

skin using skin glue, fixation dressings (LOCKIT plus;

Smiths Medical, Minneapolis, MN, USA), clear adhesive

dressings, and flexible adhesive fabric dressings around the

edges of the clear dressing. Patients received 40 mL of

levobupivacaine 2.5 mg�mL-1 as a bolus before starting an

infusion of levobupivacaine 1.25 mg�mL-1 at 8 mL�hr-1.

The bolus and infusion doses were reduced in patients

weighing less than 50 kg. At the time of operative fixation,

a bolus of 20 mL levobupivacaine 2.5 mg�mL-1 was

administered through the FIC alongside spinal or general

anesthesia. The infusion was continued for approximately

24 hr postoperatively. Removal intraoperatively was

sometimes necessary if the catheter was too close to the

planned operation site because of anesthesiologist or

surgeon preference.

An analysis of risk and benefit was made in

circumstances of anticoagulation or reduced mental

capacity. We did not consider anticoagulation in the

therapeutic range to be a contraindication to FIC

insertion, but measures were taken to reduce the risk of

harm, including provision by a more experienced operator.

In patients lacking the mental capacity to provide informed

consent, a best-interests decision was made—if possible

after discussion with the patient’s next of kin. Insertion was

attempted with conservative measures to keep the patient

calm (distraction, gentle handholding to prevent

desterilization of the field) unless it was considered

unsafe to do so.

Details of all patients treated with an FIC were entered

into our pain database; these data included indications,

insertion details, complications, and reasons for catheter

removal. Patients were reviewed daily by a specialist pain

nurse or anesthesiologist to assess analgesic efficacy and to

check for any catheter-related complications. Serious

complications were considered to be nerve injury,

hematoma or bleeding issues, infection, and local

anesthetic systemic toxicity (see Table 1). In addition, we

used our institution’s nerve injury referral pathway and

clinical incident reporting systems to identify any

complications missed by our pain system.

We analyzed the data using R software version 4.0.2 (R

Foundation for Statistical Computing, Vienna, Austria).

Missing data were assessed using the ‘‘finalfit’’ package

(version 1.0.1) as described in the package vignette.13 We

calculated confidence intervals (CIs) for complications

using the Clopper–Pearson method.14 Differences between

the two treatment cohorts were compared with the Chi

square test for categorical data, Student’s t test for

normally distributed numerical data, and the Mann–

Whitney U test for non-normally distributed numerical

data. Disparities in time to operation across different years

of study were analyzed using the Kruskal–Wallis test. We
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performed an iterative matching process15 to correct

imbalance in baseline variables between the FIC and

standard care cohorts. Optimal matching and propensity

matching with various calipers16 resulted in residual

imbalance, particularly in time to operation, abbreviated

mental test score (AMTS), and total hip replacement. We

therefore performed exact matching followed by

propensity score matching (see Electronic Supplementary

Material eAppendix for further details). We first calculated

propensity scores from all patients using binomial logistic

regression. We then performed exact matching using the

previously imbalanced baseline variables (year; time to

operation; AMTS 9–10; total hip replacement). Finally, we

performed optimal pair matching using the propensity

score within the exact matching strata. We considered a

standardized mean difference (SMD) \ 0.1 of baseline

variables to be adequately balanced.17 Significance testing

is not recommended to check for balance between matched

groups18 but is reported for readers not familiar with

SMDs. Following matching, the statistical significance of

treatment was calculated using paired statistical tests to

take account of the matched nature of the groups:19 we

used conditional logistic regression for categorical data and

the Wilcoxon signed-rank test for continuous data. We

considered P\ 0.05 as statistically significant.

Results

We identified 2,187 patients in the 5.75-year period of

study treated for hip fracture within our hospital. Of these,

915 (41.8%) were treated with an FIC and 1,272 (58.2%)

with standard care. No other regional anesthetic catheter

techniques were used. In the standard care cohort, 1,237/

1,272 (97.3%) patients received a single-shot block during

their admission, 2/1,272 (0.2%) received no nerve block,

and 33/1,272 (2.6%) had missing data.

There were no complications identified in any of the 915

patients treated with FICs (95% CI for complications, 0 to

0.004, or 0 to 1 in 249), either at the time of catheter

insertion or from subsequent infusion of local anesthetic.

Specifically, there were no incidences of nerve damage,

bleeding complications, infection, or local anesthetic

toxicity requiring lipid emulsion treatment.

The reasons for catheter removal were documented in

852 cases—46/852 (5.4%) were planned intraoperative

removal, 660/852 (77.5%) were planned postoperative

removal, 108/852 (12.7%) were unplanned removal by

patient, 34/852 (4.0%) were unplanned removal by staff,

2/852 (0.2%) were ineffective analgesia, 1/852 (0.1%) was

removal at patient request, and 1 (0.1%) was removal to

facilitate MRI. Fascia iliaca catheters were resited after

unplanned removal in 79 patients—one patient had three

resites, four patients had two resites, and the remainder one

resite. The individual who inserted the FIC was recorded

for 693 insertions. Ninety-two different individuals were

identified with a median [IQR] of 2 [1–5] insertions. Four

anesthesiologists inserted over 50 catheters each, the

maximum being 76 (8.3% of all catheter insertions).

Missing data analysis revealed higher levels of missing

data for American Society of Anesthesiologists (ASA)

Physical Status classification (8% missing) and AMTS on

admission (2%) than for other variables, with interactions

between missingness and other variables including

mortality. Missing values for ASA Physical Status

classification and AMTS were therefore treated as a

separate category for each variable for propensity score

matching.20 Baseline characteristics of the cohorts are

outlined in Table 2. Patients treated with an FIC mostly had

lower risk factors, including lower age, lower ASA

Table 1 Diagnostic criteria for complications of nerve catheter34

Nerve injury New onset of pain, weakness, numbness, paraesthesia or other abnormal sensation[24 hr after last injection of local

anesthetic

Effects lasting beyond the usual duration of the specific block (e.g., if a single-shot peripheral nerve block lasts[72 hr)

Hematoma or bleeding

issue

Clinically significant accumulation of blood near the nerve caused by damage to a blood vessel

Infection

a) Cellulitis

b) Abscess/collection

Swelling along the catheter or needle placement track

Local tenderness along the catheter or needle placement track

Evidence of an abscess or fluid collection consistent with an infectious process by imaging or surgical exploration

within 30 days after peripheral nerve block needle placement/catheter removal or attempted placement

Local anesthetic

toxicity

Following administration of local anesthetic:

Sudden alteration in mental status, severe agitation, or loss of consciousness, with or without tonic-clonic convulsions

And/or: Cardiovascular collapse (sinus bradycardia, conduction blocks, asystole, or ventricular tachyarrhythmia)
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Physical Status classification level, higher AMTS on

admission, better pre-fracture mobility, and a higher

proportion admitted from their own home or sheltered

accommodation. These patients were more frequently

treated with a total hip replacement. Nevertheless,

patients treated with an FIC had a longer time from

admission to surgery.

Outcome data are shown in Table 3. In these raw data,

the FIC cohort had a higher incidence of pressure ulcers but

more frequent discharge to their usual place of residence.

Pressure ulcers were more common in patients waiting

[48 hr for their operation, but this difference did not reach

statistical significance (Table 4). There was a year-on-year

increase in the proportion of fractured neck of femur

patients managed with an FIC, from 21% in 2013 to 67% in

the first five months of 2019 (Table 5). Time to operation

and mortality remained static during this period, but the

incidence of pressure ulcers increased from 6% to 17%. To

control for the baseline imbalance between the FIC and

standard care cohorts, we performed an iterative matching

process. This resulted in two groups of 728 each, all SMDs

for baseline variables\0.1 (mean SMD, 0.019; maximum,

0.073), suggesting good balance21 between the groups (see

Figure 1). Baseline data for the matched treatment groups

are shown in Table 6.

Outcome data for the matched groups are shown in

Table 7. There were no statistically significant differences

in outcome measures between the patients treated with an

FIC and those without. Nevertheless, discharge to patients’

usual place of residence neared statistical significance:

79.3% in the FIC cohort vs 75.1% in the standard care

cohort; difference, 4.2%; 95% CI, -0.1 to 8.4; P = 0.06.

Discussion

In this single-centre propensity-matched historical cohort

study, we observed no significant complications after

insertion of 915 consecutive suprainguinal fascia iliaca

catheters in hip fracture patients. The most frequently

observed problem was unplanned removal (17.1%) by the

patient or by the healthcare team (e.g., leaking catheters,

disconnection). This incidence of unplanned catheter

removal was similar to our experience with paravertebral

catheters (15%).22 Our observed low complication rate is

reflected across the published literature.23,24 We found an

increasing incidence of pressure ulcers across the years of

study. Previous (unpublished) local investigation

concluded this was due to better reporting of

pressure ulcers and inclusion of lower stage

pressure ulcers. There was no difference in pressure ulcer

incidence between the FIC and standard care cohorts.

Analysis of the matched groups showed that use of an

FIC was not associated with any statistically significant

outcome differences. The only outcome which approached

statistical significance was return to original place of

residence, with an absolute increase of 4.2% in the FIC

group (95% CI, -0.1 to 8.4; P = 0.06), which would give a

number needed to treat of 24. Given the significant long-

term morbidity following hip fracture,25 this finding is of

interest, and if demonstrated with statistical significance,

we believe this difference would represent a clinically

relevant improvement to these patients and therefore the

most promising outcome for future research. Using our

data to calculate the sample size for a randomized

controlled trial, 1,531 patients would be required in each

treatment group to achieve 80% power with 5% alpha error

to show an improvement in discharge home from 75.8% to

80.0%. This outcome measure represents the overall

quality of hip fracture care26 and has been adopted by

the NHFD as one of its key performance indicators.8 Our

retrospective data can, at best, only highlight associations

between treatment and outcome, and is unable to account

for unmeasured confounding factors. Nevertheless, a

systematic comparison of observational studies using

propensity scores with randomized clinical trials in the

high-impact critical care literature found that results of the

former generally agreed with the results of the latter.27 The

only published randomized controlled trial investigating

FICs showed improved mobility six weeks after hip

fracture in the intervention group.10

Very few catheters in our cohort were removed for being

ineffective (0.2%), although this is likely to be an

underestimate of inadequate analgesia. Prospective

studies have used visual analog or verbal rating pain

scores, opioid consumption, or time to first analgesic

request to measure analgesic efficacy,23 none of which

were documented adequately enough to be included in this

study. Many patients with hip fracture have concurrent

cognitive impairment, and although appropriate assessment

tools exist, there is no consensus on how pain should be

assessed in this group.23 Development of an injury-specific

functional assessment tool, analogous to Pain, Inspiratory

capacity, and Cough (PIC) scoring for rib fracture,28 may

better identify inadequate analgesia in patients with hip

fracture.

There are several different models to provide nerve

blocks for hip fracture patients. Most commonly in the UK,

fascia iliaca blocks are performed by ED physicians after

diagnosis, using an infrainguinal single-shot landmark
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Table 2 Baseline data for all patients

Variable Standard care
N = 1,272

FIC
N = 915

P value Standardized difference

Age (yr), mean (SD) 82.6 (8.9) 81.3 (9.0) 0.001a 0.15

Female 890/1,272 (70.0%) 647/915 (70.7%) 0.74b 0.02

ASA Physical Status 0.05b

I 21/1,272 (1.6%) 21/915 (2.3%)

II 220/1,272 (17.3%) 202/915 (22.1%)

III 651/1,272 (51.2%) 457/915 (50.0%)

IV 316/1,272 (24.8%) 198/915 (21.6%)

V 3/1,272 (0.2%) 1/915 (0.1%)

Missing 61/1,272 (4.8%) 36/915 (3.9%)

Admitted from 0.001b

Own home/sheltered housing 955/1,272 (75.1%) 739/915 (80.8%)

Residential care 213/1,272 (16.7%) 137/915 (15.0%)

Nursing care 52/1,272 (4.1%) 21/915 (2.3%)

Other 52/1,272 (4.1%) 18/915 (2.0%)

Time to operation \ 0.001b

0–12 hr 191/1,272 (15.0%) 71/915 (7.8%)

12–24 hr 692/1,272 (54.4%) 392/915 (42.8%)

24–36 hr 216/1,272 (17.0%) 222/915 (24.3%)

36–48 hr 88/1,272 (6.9%) 113/915 (12.3%)

[ 48 hr 85/1,272 (6.7%) 117/915 (12.8%)

Anesthesia 0.23b

General anesthesia 1,200/1,272 (94.3%) 855/915 (93.4%)

Spinal anesthesia 60/1,272 (4.7%) 54/915 (5.9%)

Other 8/1,272 (0.6%) 6/915 (0.7%)

Missing 4/1,272 (0.3%) 0/915 (0.0%)

Mobility pre-fracture 0.05b

Freely mobile without aids 391/1,272 (30.7%) 310/915 (33.9%)

Mobile outdoors with 1 aid 242/1,272 (19.0%) 174/915 (19.0%)

Mobile outdoors with 2 aids/frame 114/1,272 (9.0%) 64/915 (7.0%)

Never goes outdoors/electric buggy 481/1,272 (37.8%) 352/915 (38.5%)

Bedbound/wheelchair/no functional mobility 43/1,272 (3.4%) 15/915 (1.6%)

Missing 1/1,272 (0.1%)

Fracture type 0.55b

Intertrochanteric 521/1,272 (41.0%) 360/915 (39.3%)

Intracapsular displaced 644/1,272 (50.6%) 478/915 (52.2%)

Intracapsular undisplaced 45/1,272 (3.5%) 27/915 (3.0%)

Subtrochanteric 54/1,272 (4.2%) 47/915 (5.1%)

Other 8/1,272 (0.6%) 3/915 (0.3%)

Operation 0.003b

Hemiarthroplasty bipolar 69/1,272 (5.4%) 54/915 (5.9%)

THR 91/1,272 (7.2%) 113/915 (12.3%)

Hemiarthroplasty unipolar 471/1,272 (37.0%) 311/915 (34.0%)

IM nail 129/1,272 (10.1%) 99/915 (10.8%)

Screws 10/1,272 (0.8%) 4/915 (0.4%)

SHS 481/1,272 (37.8%) 316/915 (34.5%)

Other 21/1,272 (1.7%) 18/915 (2.0%)

Admission AMTS, median [IQR] 8 [5–10] 9 [5–10] \ 0.001c 0.2
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Table 2 continued

Variable Standard care
N = 1,272

FIC
N = 915

P value Standardized difference

Missing 37/1,272 (2.9%) 16/915 (2.1%)

Data are presented as n/total N (%) except where indicated otherwise
aStudent’s t test
bChi square test
cMann–Whitney U test

AMTS = abbreviated mental test score; ASA = American Society of Anesthesiology Physical Status classification; FIC = ultrasound-guided

fascia iliaca catheter; IM = intramedullary nail; SD = standard deviation; SHS = sliding hip screw; THR = total hip replacement

Table 3 Outcomes for all patients

Outcome Missing Standard care
N = 1,272

FIC
N = 915

P value Risk difference

Pressure ulcer 2 116/1,272 (9.1%) 108/915 (11.8%) 0.05a 2.7% (0.1 to 5.3)

Mortality 0 96/1,272 (7.5%) 53/915 (5.8%) 0.13a -1.7% (-3.9 to 0.3)

Discharge destination 22 0.001a

Own home/sheltered housing 749/1,272 (59.4%) 623/915 (68.9%)

Rehabilitation unit 67/1,272 (5.3%) 33/915 (3.7%)

Residential care 220/1,272 (17.4%) 130/915 (14.4%)

Nursing care 106/1,272 (8.4%) 51/915 (5.6%)

Other 23/1,272 (1.8%) 14/915 (1.5%)

Discharged to usual place of residence 22 938/1,272 (74.4%) 733/915 (81.1%) \ 0.001a 6.7% (2.8 to 9.9)

LOS (days), median [IQR] 0 9 [6–14] 9 [6–14] 0.61b 0 days (-1.0 to 0.0)

Data are presented as n/total N (%) except where indicated otherwise
aChi square test
bMann–Whitney U test

FIC = ultrasound-guided fascia iliaca catheter; IQR = interquartile range; LOS = length of stay

Table 4 Time to operation vs pressure ulcers

Total
N = 2,185

No pressure ulcer
N = 1,961

Pressure ulcer
N = 224

P value

Time to operation 0.34a

0–12 hr 262 239/262 (91.2%) 23/262 (8.8%)

12–24 hr 1,083 973/1,083 (89.8%) 110/1083 (10.2%)

24–36 hr 438 396/438 (90.4%) 42/438 (9.6%)

36–48 hr 200 180/200 (90.0%) 20/200 (10.0%)

[ 48 hr 202 173/202 (85.6%) 29/202 (14.4%)

Data presented as n/total N (%) for each time period
aChi square test
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approach.29 Roughly, one third are provided by

anesthesiologists, and less commonly orthopedic surgeons

are responsible.29 There are examples of nurses being

trained to provide fascia iliaca blocks,30 and even blocks

performed before arriving at the hospital by first

attenders.31

We chose an anesthesiologist-delivered service,

believing this brings benefits foremost in safety and

quality. Team familiarity with performing regional

anesthesia, appropriate monitoring, safety checks, and

adequate postprocedure observation are already routine.

Anesthesiologists are familiar with ultrasound guidance,

which is known to improve the quality, onset time, and

extent of fascia iliaca blocks,4,32 and can perform a catheter

technique to prolong the duration of analgesia.

The primary problems with an anesthesiologist-

delivered service are delays and missed patients. Today,

roughly one third of our patients do not receive an FIC, as

expertise is not always available, or the team may be busy,

especially out of hours when staff are stretched thinly.

Even when an anesthesiologist and assistant are available,

time to block will always be longer than ED-delivered

blocks. The combination of an ultrasound-guided block by

a trained ED physician followed by an FIC by an

anesthesiologist when possible10 might balance benefit to

the patient while minimizing delays.

The NHFD does not record the use of FICs or other

continuous techniques, but we believe the use of catheters

is not widespread. If proven to be beneficial to patient

recovery, the technique would have the potential to

improve outcomes on a national scale. We have shown

that the service is deliverable within the constraints of the

NHS, and have increased the proportion of patients

receiving FICs through regular training of

anesthesiologists using cadaveric sessions and e-learning.33

Limitations of our study largely stem from its

retrospective design. Several important baseline

characteristics differed in the two groups though this was

addressed by statistical matching to leave good balance of

measured baseline variables between the two groups.

Nevertheless, there are many other variables not

measured by the NHFD that could have caused

confounding. Only an adequately powered randomized

trial can ensure balance in both measured and unmeasured

variables. In addition, we have discovered some errors in

the recording of original data. For example, 15 patients

(four received an FIC) were added to the NHFD despite

being aged under 60 yr. Such errors are common in

retrospective analyses, and we have included these patients

in our analysis. The data collected by the NHFD have

evolved with time, so some variables of interest such as

delirium incidence, postoperative mobilization, and

preoperative nerve block incidence were not available for

this analysis. Other risk-stratification tools such as the

Nottingham Hip Fracture Score were also not available for

the full data set.

This study supports the safety of FICs and investigates

their effects on key outcomes in hip fracture patients.

Consecutive sampling represents authentic experience from

our centre. We have shown that it is possible to deliver this

Table 5 Changes with time

Variable 2013
N = 126

2014
N = 412

2015
N = 449

2016
N = 368

2017
N = 341

2018
N = 364

2019
N = 127

P value

Treated with FIC, n/total N (%) 26/126

(20.6%)

135/412

(32.8%)

177/449

(39.4%)

149/368

(40.5%)

142/341

(41.6%)

201/364

(55.2%)

85/127

(67.0%)

\ 0.001a

Time to operation (hr), median [IQR] 21.5

[15.3–27.2]

22.5

[17.4–30.0]

21.9

[17.0–27.6]

21.9

[16.2–32.0]

20.8

[16.4–28.8]

21.0

[15.6–28.3]

21.4

[15.9–27.0]

0.47b

Mortality, n/total N (%) 9/126

(7.1%)

32/412

(7.8%)

32/449

(7.1%)

20/368

(5.4%)

27/341

(7.9%)

22/364

(6.0%)

7/127

(5.5%)

0.37a

Pressure ulcer, n/total N (%) 7/126

(5.6%)

30/412

(7.3%)

36/449

(8.0%)

37/368

(10.1%)

46/341

(13.5%)

47/364

(12.9%)

21/127

(16.5%)

\ 0.001a

Discharged to usual place of

residence, n/total N (%)

96/126

(76.2%)

298/412

(72.3%)

329/449

(73.3%)

295/368

(80.2%)

263/341

(77.1%)

302/364

(83.0%)

88/127

(69.3%)

\ 0.001a

LOS (days), median [IQR] 9 [5–14] 10 [7–15] 9 [6–13] 10 [6–15] 9 [6–16] 9 [5–15] 10 [7–16] 0.13b

aMann–Whitney U test
bKruskal–Wallis test

IQR = interquartile range; FIC = ultrasound-guided fascia iliaca catheter; LOS = length of hospital stay
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service within the NHS without additional funding, and

have found ultrasound-guided fascia iliaca catheterization

to be a safe technique for these patients. We echo the call

from the National Institute for Health and Care Excellence1

for a definitive randomized controlled trial comparing

nerve blocks with opioid use, but would propose that

continuous catheter techniques may convey further, as yet

unproven, benefit to patients.

Figure 1 Absolute standardized mean differences before and after matching for baseline variables. AMTS = abbreviated mental test score; ASA

= American Society of Anesthesiology Physical Status classification
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Table 6 Baseline data for matched groups

Standard care
N = 728

FIC
N = 728

P value Standardized difference

Year 1.00a 0.00

2013 20/728 (2.7%) 20/728 (2.7%)

2014 129/728 (17.7%) 129/728 (17.7%)

2015 157/728 (21.6%) 157/728 (21.6%)

2016 131/728 (18.0%) 131/728 (18.0%)

2017 105/728 (14.4%) 105/728 (14.4%)

2018 144/728 (19.8%) 144/728 (19.8%)

2019 42/728 (6%) 42/728 (6%)

Age (yr), mean (SD) 82.1 (8.8) 82.0 (8.7) 0.82b 0.01

Female 511/728 (70.2%) 519/728 (71.3%) 0.70b 0.02

ASA Physical Status 0.99a 0.00

I 15/728 (2.1%) 12/728 (1.6%)

II 146/728 (20.1%) 146/728 (20.1%)

III 371/728 (51.0%) 377/728 (51.8%)

IV 165/728 (22.7%) 161/728 (22.1%)

V 2/728 (0.3%) 1/728 (0.1%)

Missing 29/728 (4.0%) 31/728 (4.2%)

Admitted from 0.81a 0.04

Own home/sheltered housing 571/728 (78.4%) 577/728 (79.3%)

Residential care 118/728 (16.2%) 120/728 (16.5%)

Nursing care 21/728 (2.9%) 17/728 (2.3%)

Other 18/728 (2.5%) 14/728 (1.9%)

Time to operation 1.0a 0.00

0–12 hr 70/728 (9.6%) 70/728 (9.6%)

12–24 hr 358/728 (49.2%) 358/728 (49.2%)

24–36 hr 162/728 (22.3%) 162/728 (22.3%)

36–48 hr 66/728 (9.1%) 66/728 (9.1%)

[ 48 hr 72/728 (9.9%) 72/728 (9.9%)

Time to operation (hr), mean (SD) 32.3 (56.1) 30.7 (47.8) 0.57b 0.03

Anesthesia 0.47a 0.05

General anesthesia 689/728 (94.6%) 683/728 (93.8%)

Spinal anesthesia 36/728 (4.9%) 40/728 (5.5%)

Other 2/728 (0.3%) 5/728 (0.7%)

Missing 1/728 (0.1%)

Mobility pre-fracture 0.54a 0.04

Freely mobile without aids 230/728 (31.6%) 223/728 (30.6%)

Mobile outdoors with 1 aid 143/728 (19.6%) 140/728 (19.2%)

Mobile outdoors with 2 aids/frame 62/728 (8.6%) 50/728 (6.9%)

Never goes outdoors/electric buggy 275/728 (37.8%) 301/728 (41.3%)

Bedbound/wheelchair/no functional mobility 18/728 (2.5%) 14/728 (1.9%)

Fracture type 0.87a 0.01

Intertrochanteric 305/728 (41.9%) 299/728 (41.1%)

Intracapsular displaced 354/728 (48.6%) 365/728 (50.1%)

Intracapsular undisplaced 29/728 (4.0%) 22/728 (3.0%)

Subtrochanteric 37/728 (5.1%) 39/728 (5.3%)

Other 3/728 (0.4%) 3/728 (0.4%)
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