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ABSTRACT

OBJECTIVES: The aim of this study was to present the clinical results of patients with Kellgren-Lawrence (KL) stage 2-4 hip osteoarthritis
who were administered intra-articular corticosteroid (CS) or hyaluronic acid (HA), with or without fluoroscopy.

METHODS: This retrospective comparative study was conducted in the clinics where the authors worked between 2010 and 2018. Patients
with stage 2-4 hip osteoarthritis according to KL criteria were included in the study. Age, body mass index, American Society of Anesthesi-
ologists stages, and Western Ontario and McMaster Universities Arthritis Index (WOMAC) scores (3rd, 6th, and 12th months) were recorded.
Two groups were created as patients who underwent injection with or without fluoroscopy guidance. In group 1, CS (triamnisolone) was
administered, and in group 2, sodium hyaluronate 88 mg/4 mL was administered. Obtained parameters were compared.

RESULTS: The WOMAC scores at 3months of both the CS and HA groups were statistically significantly better than before the application, with
the improvement in the CS group found to be significantly better than in the HA group (P=.047). At 6months, the mean WOMAC scores of the
CS and HA groups were better than prior to the application, and there was a statistically significant difference (P<.001). No significant differ-
ence was found in either the CS or HA group in the comparison of 12-month WOMAC scores with the baseline scores (P=.744 and P=.054).

CONCLUSION: In symptomatic hip OA patients, intra-articular administration of CS and HA was seen to be effective at 3 and 6 months after
administration. However, the effectiveness was determined to have disappeared within 1 year. Furthermore, in hip OA intra-articular drug
applications, it was determined that the blinded technique without radiological guidance performed in the outpatient clinic is as effective and

safe as the radiologically guided technique administered in the operating room.
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Introduction

Osteoarthritis (OA) is the most common, serious joint disease
that affects 1 in 3 individuals aged >65 years, more men than
women, causing pain, physical restrictions, and permanent
morbidity, and it ultimately diminishes quality of life.! The hip
is the second most common large joint affected by OA, and the
prevalence of hip OA ranges between 3% and 11% in Western
populations aged >35 years.? Osteoarthritis is not just a simple
“wear and tear” disease, but is a complex and destructive process
involving all the structures of the joint mediated by inflamma-
tory and metabolic factors.3*

Chronic overloading on the joint, abnormal joint tissue
metabolism, and impaired biomechanical surroundings lead to
inflammation and destruction of the joint cartilage.3* With the
damage to cartilage, impairments occurring in other structures
with rich innervation of the joint with subchondral bone and
pain receptors mediate the formation of pain by sensitizing pri-
mary afferent nerves.*> Within this process, structural

problems involving the whole joint cause stiffness, swelling,
and loss of movement.>® Pain is the most evident symptom of
OA, and it is probable that structural pathologies and individ-
ual perception of pain play a role in this. Symptoms associated
with pain and other structural impairments start to affect daily
activities by decreasing the functionality of the joint over
time.3°

Both pharmacological and non-operative treatment strate-
gies such as intra-articular injection have traditionally aimed to
reduce pain, stiffness, and physical disability.®8 In the literature,
the intra-articular injections applied for hip OA have been
reported to be usually corticosteroid (CS) and hyaluronic acid
(HA).” In addition, there are new therapeutic agents such as
platelet-rich plasma (PRP) and mesenchymal stem cells (MSC)
which are promising as intra-articular injection treatment for
hip OA. It has been reported that the combined use of PRP and
HA could be clinically effective and safe in patients with OA.10

In current guidelines, there is a strong recommendation for
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intra-articular corticosteroid injection for patients with hip
OA.1 Although there is low evidence related to intra-articular
HA treatment,!! the chance of HA success can be increased in
early radiological stages with the use of a single-injection regi-
men with a good application technique under imaging guid-
ance.’? Platelet-rich plasma and MSC injections are not yet
recommended as the existing evidence is of low quality and for-
mulations have not yet been standardized.!>13

Clinical experience has shown that CS is effective in the treat-
ment of OA exacerbations, but does not alter the underlying pro-
cess and may have some side effects.® By returning the elasticity
and viscosity of synovial fluid to normal, an intra-articular HA
injection can contribute to tissue regeneration by increasing pro-
tection, lubrication, and the shock-absorbing effect.3>7
However, although intra-articular CS injections have been found
to be useful in the short term in the treatment of hip OA, the
effectiveness of HA compared with CS is controversial.3-

Unlike the knee joint, access to the hip joint is quite difficult
as a result of the anatomical features of the joint and the prox-
imity of important structures, such as the surrounding neuro-
vascular tissues.61%15 Therefore, it has been recommended that
injections are performed under fluoroscopy or ultra-
sound.,®%1418 Although most studies have shown a preference
for fluoroscopy or ultrasonography-guided (USG) methods for
hip joint injection, it has also been reported that it can be per-
formed using anatomical landmarks and without any imag-
ing.19-21 However, there is no consensus on the hip injection
technique (imaging-guided or anatomical reference) in rele-
vant studies.?’?? To the best of our knowledge, there is no study
in the literature that has presented the clinical results of blind/
anatomically referenced intra-articular hip injection in patients
with hip OA and the clinical results of the application per-
tormed by fluoroscopic verification of needle localization.

For the above-stated reasons, the research questions of this
study are as follows: (1) Is a blind/anatomically referenced intra-
articular hip injection as effective and safe as the application
performed with fluoroscopic verification of needle localization,
in patients with hip OA? (2) Is intra-articular CS and HA
application effective in symptomatic hip OA patients, and are
the effects of CS and HA similar? Therefore, the primary aim
of this study was to compare the clinical results of intra-articular
CS and HA injections for hip OA treatment, and a secondary
objective was to compare the results of intra-articular injection

of the hip, with and without radiological guidance.

Patients and Methods
This retrospective comparative study was conducted in the
clinics where the authors worked between 2010 and 2018. All
patients were informed, their approval to use their medical data
for scientific purposes was obtained, and Ethics Committee
approval was received.

From patients who presented with hip pain, those who were
diagnosed with hip OA according to the criteria of the
American College of Rheumatology (ACR)? after physical,

laboratory, and radiological examinations and who met the
inclusion criteria were included in the study.

The study inclusion criteria were defined as the absence of
benefit despite at least 3 months of conservative treatment,
patients with weightbearing anteroposterior/lateral radiographs
of the hip at stages 2-4 according to the Kellgren-Lawrence
(KL) criteria,?* and who had been followed up for at least 2 years.

Exclusion criteria: During systemic interrogation and phys-
ical examination, patients with a history of allergy who had
used oral or intramuscular CS in the last 3 months, or those
who had had an infectious, inflammatory, metabolic, or severe
systemic disease, were excluded from the study.

The patient sample size for both groups in this study was
calculated using G*Power software (Universities of Kiel,
Dusseldorf and Mannheim). In the 2-way analysis at the level of
at least 80% (1-PB) power and type 1 error a.=0.05, the number
of patients per group was calculated to reach a statistically sig-
nificant change at a moderate or high effect value in the Western
Ontario and McMaster Universities Arthritis Index (WOMAC)
score.”> From a review of previous studies in literature related to
effect size estimation, benefit was taken from the findings which
would be consistent with comparative studies conducted with
methodology close to or similar to that of the current study, and
the effect size was calculated as 0.6 and 0.8, respectively.?6?” To
compensate for loss of power due to missing observations and/or
patients lost to follow-up, the number of patients to be included
was increased by 10%.828 Finally, it was calculated that it was
necessary to analyze the results of a minimum of 29 (26 + 10%)
and a maximum of 50 (45 + 10%) patients per group.

The patients were retrospectively divided into 2 groups
according to their hip treatment: A single dose of intra-articu-
lar CS triamnisolone was given to patients in group 1, and the
patients in group 2 were administered 88 mg/4 mL. moderately
cross-linked, high-molecular-weight HA, sodium hyaluronate.

Post-injection immobilization was not required, but the
patients were advised to avoid strenuous activities and mechan-
ical stress on the hip joint. Various motion exercises were per-
formed to the hip joint twice a day. The use of analgesic drugs
was discontinued prior to the injection and the patients were
not permitted to use drugs other than paracetamol during the
follow-up period. Side effects and complications were recorded
during intra-articular injections and follow-ups.

Age, body mass index (BMI), American Society of
Anesthesiologists (ASA) stages, and WOMAC scores (3rd,
6th, and 12th months) were recorded.

Pain, stiffness, and functional evaluation of the patients
were performed at the 3rd, 6th, and 12th months using the
Turkish version of the WOMAC scores.2? The WOMAC is a
valid and reliable criterion specific to OA and includes 24
questions under 3 subheadings: pain, stiffness, and physical
function. Each section score is calculated within itself, and the
total score ranges between 0 and 100, with higher scores indi-
cating an increase in pain and stiffness and a deterioration in

physical function.?>* The Turkish version of the WOMAC
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Figure 1. Flowchart of patients.

Hvaluronic acid (n=47)

* Fluoroscopy guided (n=28)
* Blinded (n=19)

score is routinely used in our daily practice as it evaluates both
pain and function, and therefore the researchers are familiar
with this classification system.

Evaluation was made of the results of 48 cases with healthy data
and regular follow-ups treated with cortisone and 47 cases treated
with HA (flowchart, Figure1). To investigate the progression of hip
OA, the radiographic stages of patients with at least 2 years of fol-
low-up were compared in respect of the final visit radiographic
grading and the initial radiographic grading pre-injection accord-
ing to the KL criteria®* The KL criteria are routinely used in
patients with OA because it is the most widely used classification
for OA and has been reported to have higher validity, reliability, and

interobserver consistency than other classifications.3!

Hip intra-articular injection technique

Fluoroscopy-guided injection technique in the operating room. The
patients were positioned supine on the operating table. The
greater trochanter (GT) was palpated and marked 1cm proxi-
mal to the midline. The skin was disinfected with an antiseptic
solution and sterile draped (Figure 2). Local anesthesia was
provided with 2% prilocaine, and the joint was imaged under
fluoroscopy with a number 22 spinal needle from the marked
point, targeting the femoral head-neck point, until the bone
was felt. Once the bone was felt, the inner needle (chuck) was
removed and pulled back enough to allow free flow by injecting

Figure 2. The patient was covered with a sterile drape and 1cm proximal
to the greater trochanter (GT) was marked.

saline (SF), confirming joint presence with the reflux technique
(Figure 3) and/or by injection of 1 mL of contrast material. A
successful attempt was demonstrated by visualizing the outline
of the capsule on fluoroscopy (Figure 4). Finally, a single dose
of 4 mL of HA was injected.
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Figure 3. Observation of backflow.

Figure 4. Confirmation of needle position in the joint with contrast agent
injection.

Outpatient  blinded — non-radiological-guided  injection  tech-
nique. The patients were placed on a polyclinic examination
table in a supine position. The intersection point was marked by
the vertical line drawn from the medial to the distal (superior to
inferior) of the spina iliaca anterior superior (SIAS), and the
horizontal lines were drawn 1 cm distal of the GT (from lateral
to medial) (Figure 5). After sterile draping of the patient, local
anesthetic was infused into the entry point and subcutaneous
tissues, where a no. 22 spinal needle was placed from anterior to
posterior. When bone resistance was felt, the inner needle was
removed and 1-2 mL of SF was injected. If there was consider-
able resistance at the beginning of the injection, SF reflux was
observed by retracting a few millimeters (Figure 6). Subse-
quently, 40 mg of triamcinolone was injected into the hip joint.

The procedures followed were in accordance with the
ethical standards of the committee responsible for human

Figure 5. The junction of the vertical lines from spina iliaca anterior
superior and the horizontal lines from greater trochanter are marked
anteriorly.

Figure 6. After the spinal needle was inserted from front to back and
bone resistance was felt, the inner needle was removed, and backflow
was observed by injecting 1 to 2 ml of saline (SF).

All figures submitted have been created by the authors, who confirm that the
images are original with no duplication and have not been previously published
in whole or in part.

experimentation and with the Helsinki Declaration of 1975,
revised in 2000. This study was approved by the Local Ethical
Research Institutional Review Board (Alanya Alaaddin Keykubat
University Faculty of Medicine Clinical Research Ethics
Committee, document date and number: 28.04.2021/08-02).

Statistical analysis

Statistical analysis of the data obtained was performed using the
Statistical Package for Social Sciences software (SPSS).
Continuous variables were expressed as mean = standard devia-
tion, and categorical variables as number (n) and percentage (%).
The Kolmogorov-Smirnov test was used to test for normal
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Table 1. Comparisons of the demographic data of the groups.

GROUP-1 (N=48)

(GLUCOCORTICOID)

GROUP-2 (N=47)
(HYALURONIC ACID)

P VALUE

MEAN = SD
Age,y 64.54 + 9.70
BMI, kg/m? 26.93 = 3.08
ASA (stage) 217 = 0.78
Follow-up, mo 31.21 = 4.42
Gender No. (%)
Female 21 (43.8)
Male 27 (56.3)
Side No. (%)
Right 34 (70.8)
Left 14 (29.2)
Fluoroscopy-guided No. (%)
" 19 (39.6)
- 29 (60.4)

ASA, American Society of Anesthesiologists; BMI, body mass index.
*Mann-Whitney U test.
**Pearson chi-square.

distribution. Data were compared between groups using the
Mann-Whitney U test and the change between pre- and post-
injection using the paired # test. A P value of <.05 was consid-
ered statistically significant.

Results

The mean age of the 95 patients whose results were evaluated
was 63.55 * 11.68years and the mean follow-up period was
30.42 * 4.34months. The demographic data of the patients
according to the groups are presented in Table 1. In the CS
group (group 1), 19 of the 48 patients were administered intra-
articular injection under fluoroscopy and 29 without fluoros-
copy, and of the 47 patients in the HA group (group 2), the
injection was performed in 28 with fluoroscopy and in 19 with-
out fluoroscopy. The third-month WOMAC scores of both the
CS and HA groups were statistically significantly better than
before the application (P<<.001 and P<.001, respectively;
Table 2). The improvement in the third-month mean
WOMAC scores was significantly greater in the CS group
than in the HA group (P=.047; Table 3). The sixth-month
WOMAC scores of the CS and HA groups were statistically
significantly better than before the application (P<<.001 and
P<.001, respectively; Table 2). The mean sixth-month
WOMAC scores were found to be significantly better in the
HA group than in the CS group (P=.042; Table 3). No signifi-
cant difference was found regarding the 12th-month WOMAC
scores in either the CS or HA group compared with pre-appli-
cation (P=.744 and P=.054, respectively; Table 2). There was

MEAN = SD

62.53 + 13.43 732

25.72 + 2.44 056"
1.92 + 1.04 076"

29.62 + 4.15 087"

No. (%) .292**
15 (31.9)

32 (68.1)

No. (%) .390*
29 (61.7)

18 (38.3)

No. (%) 066
28 (59.6)

19 (40.4)

Table 2. Comparisons of WOMAC results of the groups.

MEAN = SD MEAN = SD P VALUE***
First WOMAC 3rd-month WOMAC
Group 1 67.94 + 9.01 58.73 + 7.95 000
Group2 7164 +9.05 61.32 = 5.75 000
First WOMAC 6th-month WOMAC
Group1  67.94 + 9.01 60.92 = 6.68 000
Group2 71,64 + 9.05 63.55 + 8.03 000
First WOMAC  12th-month WOMAC
Group 1 §7.94 + 9.01 67.75 + 8.96 744
Group2 7164 + 9.05 70.54 * 7.28 054
First radiogram  Last radiogram
Group1 277 +0.69 2.94 + 0.67 019
Group2 255+ 0.58 272 +0.68 010

WOMAC, Western Ontario and McMaster Universities Arthritis Index.
***Paired t test.

no difference between the 2 groups regarding the 12th-month
WOMAC scores (P=.122; Table 3).

Considering that it might be more objective, the amount of
improvement (difference in improvement obtained according
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Table 3. Comparisons of the mean results of the groups.

GROUP-1 (N=48)

(GLUCOCORTICOID)

GROUP-2 (N=47)
(HYALURONIC ACID)

P VALUE**

MEAN = SD
First WOMAC 67.94 = 9.01
3rd-month WOMAC 58.73 = 7.95
6th-month WOMAC 60.92 + 6.68
12th-month WOMAC 67.75 + 8.96
Improvement in WOMAC at 3mo 9.21 + 6.92
Improvement in WOMAC at 6mo 7.03 + 9.04
Improvement in WOMAC in 1y 0.19 + 3.95
First radiographic stage 277 = 0.69
Last radiographic stage 2.94 + 0.67

WOMAC, Western Ontario and McMaster Universities Arthritis Index.

MEAN = SD

71.64 + 9.05 057

61.32 + 5.75 047

63.55 = 8.04 042

70.53 = 7.28 122

10.32 + 6.49 701
8.09 + 9.72 -361
111 + 3.83 160
2.55 + 0.58 131
272 + 0.68 115

Improvement in WOMAC: Mean difference between the pre-injection score and the score at 3, 6, and 12months.

**Mann-Whitney U test.

to the pre-application WOMAC scores) at 3, 6,and 12 months
was also compared, and no statistically significant difference
was found between the groups (P=.701, P=.361, and P=.160,
respectively; Table 2).

In the radiological follow-up for at least 2 years (mean:
30.42 = 4.34months), the OA stage at the final follow-up
examination was determined to have increased significantly in
both treatment groups compared with the initial state (P=.019
and P=.010, respectively; Table 2).

When the demographic and clinical results were compared
according to whether the injection was performed under
fluoroscopy or not, age, BMI, ASA, and follow-up time were
found to be higher in those with injection under fluoroscopy,
but not at a statistically significant level (Table 4). It should be
stated that, prior to the injection applied without fluoroscopy
in the outpatient clinic, this application had been performed
on at least 10 patients under operating room conditions. No
serious side effects and/or complications developed in any of
the patients.

Discussion

The main results of this study demonstrated that patients ben-
efit from both treatments, although the effect of cortisone was
seen to be more pronounced in the third month and the effect
of HA in the sixth month. It was also determined that the effi-
cacy of both drugs disappeared over a period of 1 year. However,
no significant difference was found between the results of the
patients who were treated with or without fluoroscopy in the
hip OA intra-articular drug applications. Finally, the secondary
result of this study showed that the radiological stage of hip
OA progressed significantly over an average follow-up period

of 30 months.

Previous studies on CS and HA, which are generally accepted
for intra-articular injection in hip OA, have indicated that CSs
are useful in the short term in the intra-articular treatment of
hip OA, but that the effectiveness of HA remains controver-
sial.>916 In a recent systematic review and meta-analysis,3 it
was reported that intra-articular steroid therapy (IAST) was
more effective in 3 months (12weeks) of follow-up than pla-
cebo control, in relieving pain in the hips of OA patients diag-
nosed according to ACR criteria and radiologically staged using
the KL classification. All the injections—ultrasound, fluoros-
copy, and so on—in the studies included in that meta-analysis
were performed under radiological guidance. Furthermore,
WOMAC and Visual Analog Scale (VAS) were generally used
as the evaluation criteria. In other studies, reporting intra-artic-
ular cortisone results for hip OA, Young et al®} examined 118
patients who received a larger total volume by adding 40 mg of
triamcinolone acetonide (TAC) and 2 mL of bupivacaine or 6
mL of sterile water under fluoroscopic guidance. After 3
months, the treated patients were evaluated according to the
WOMAC scores, and the result was that the patients reported
significantly reduced pain compared with baseline. Margules3*
reported that following a fluoroscopy-guided injection of
40mg/mL TAC, 198 (38.8%) of the 510 patients still responded
well 8 weeks after the injection. However, in a study by Walter
et al,? intra-articular hip injection with 80/40 mg TAC (40 mg/
mL) and 3/4 mL 0.5% ropivacaine was applied to 113 patients,
and an insignificant improvement was observed in the patient-
reported pain scores, during the 8-week follow-up period.

In the current study, the clinical results of patients treated
with cortisone were significantly improved compared with
prior to the injection. This effect was more pronounced in the
third month.
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Table 4. Comparisons of the demographic and clinical data according to fluoroscopy-guided or blinded application.

FLUOROSCOPY-GUIDED (N=47)

MEAN = SD
Age, y 65.15 = 10.93
BMI, kg/m2 26.74 = 3.22
ASA (stage) 2.23 = 0.97
Follow-up, mo 31.29 + 4.52
First WOMAC 70.53 * 9.66
3rd-month WOMAC 60.09 = 6.74
6th-month WOMAC 63.51 = 8.04
12th-month WOMAC 69.49 + 8.47
Improvement in WOMAC at 3 mo 10.45 + 7.09
Improvement in WOMAC at 6 mo 7.02 + 8.87
Improvement in WOMAC at 12 mo 1.04 + 3.41
KL stage on first radiograph 2.68 = 0.62
KL stage on final radiograph 2.83 + 0.67
Gender No. (%)
Female 21 (44.7)
Male 26 (55.3)
Side No. (%)
Right 32(68.1)
Left 15(31.9)
Treatment No. (%)
Glucocorticoid 19(40.4)
Hyaluronic acid 28(59.6)

BLINDED (N=48) P VALUE
MEAN * SD
61.92 = 12.29 165
25.91 + 2.33 104
1.85 + 0.83 052
29.53 + 4.01 058"
69.02 = 8.70 475
59.94 + 7.38 641
60.96 + 6.69 082"
68.77 = 8.10 660"
9.08 + 6.30 248"
8.06 = 9.85 564"
0.25 = 4.32 779"
2.65 = 0.67 723"
2.83 + 0.69 1.000*
No. (%) .208**
15 (31.2)
33 (68.8)
No. (%) .829**

31(64.6%)
17(35.4)
No. (%) .066**
29 (60.4)

19 (39.6)

ASA, American Society of Anesthesiologists; BMI, body mass index; KL, Kellgren-Lawrence.

**Mann-Whitney U test.
** Pearson chi-square.

Viscosupplementation (VS) with HA has been safely used
for many years in hip OA treatment and is stated to be as
effective as VS in the knee.3® In recent systematic reviews,
non-comparative studies have shown that HA can provide
satisfactory pain reduction and functional improvement.
However, there is insufficient evidence to determine whether
it is superior to other forms of intra-articular injection.’’
Compared with placebos, the data show little evidence of its
effectiveness up to 3 months and no difference at 6 months.*
In a meta-analysis by Lieberman et al,3° VS was seen to make
a limited but significant improvement compared with the
control group. The primary meta-analysis showed a statisti-
cally significant difference in VAS scores in OA treatment
with HA injections. In a study of 183 patients (KL stages
1-3) applied with HA, Schiavi et al* evaluated the Harris

Hip Score (HHS) and VAS scores at the first, second, third,
and fourth years and stated that improvements compared
with baseline were only significant in the first year. Conrozier
et al*! reported that single-dose HA treatment was easily
applicable, safe, and well tolerated in daily clinical practice in
a USG-guided study with a maximum of 6 months of follow-
up, in which they included patients with KL stage 2-3 hip
OA. Eyigor et al'” evaluated the results of HA applied with a
lateral approach under fluoroscopy in 21 patients with
advanced hip OA and stated that the Lequesne index and
VAS pain scores decreased statistically significantly compared
with the initial values at the end of the first, third, and sixth
months. Dallari et al*? reported that the combination of PRP
and HA in hip OA did notlead to a more significant improve-
ment in pain symptoms.
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Migliore et al'> evaluated VAS pain scores, Lequesne index,
and the use of non-steroidal anti-inflammatory drugs (NSAIDs)
at 6 and 12months in a study of symptomatic (KL stages 1-3)
patients aged =40years, and the results supported the clinical
efficacy and safety of a single injection of HA for managing
symptoms in patients with hip OA. However, Richette et al*3
reported that single-dose HA was ineffective in treating hip
OA symptoms when compared with placebos in a series of KL
stage 2-3 patients, although that study only had a follow-up
period of 3 months.

In the current study, the intra-articular treatment of single-
dose HA was found to be effective in the third and sixth month
of follow-up. Although studies of the results of multiple repeti-
tive intra-articular injections in the intra-articular treatment of
hip OA have also been published,?*?® the current study was
planned to evaluate a single intra-articular injection for a num-
ber of reasons. First, repeated injections can result in an
increased risk of local side effects that can be difficult to man-
age in deep joints, such as the hip.*3 Second, the technical dif-
ficulty of the injection procedure involving the use of
fluoroscopy guidance and so on may limit the number of injec-
tions and cause patient discomfort.* Third, promising results
from previous studies have indicated the advantages of a single
injection of HA for the treatment of hip OA.1>3¢

Comparing cortisone versus HA results for hip OA

intra-articular therapy

In a recent systematic review of studies using cortisone and
HA for hip OA, a limited number of studies directly compared
the clinical effect between intra-articular CS and HA injec-
tions in hip OA, but the population type and application
showed heterogeneity regarding number, HA formulation, and
follow-up time. The analyzed studies had a short follow-up
period. The results obtained seemed to demonstrate the supe-
riority of glucocorticoid (GC) regarding pain management
compared with HA, that is, the clinical response rate.® In a
prospective randomized controlled double-blind study by
Qvistgaard et al,?® 101 patients with hip OA were applied with
a USG-assisted single injection of 40 mg Depo-Medrol and 3
injections of hyalgan. The patients treated with CS experienced
a significant improvement for 3 months after the intervention,
and the effect size showed a moderate clinical effect. It was
reported that although a similar significant result could not be
shown following treatment with HA, the effect size showed a
small clinical improvement. Spitzer et al?® conducted a rand-
omized double-blind study comparing Hylan GF 20 (2 injec-
tions) and methylprednisolone (single injection). The
WOMAC A response rates at week 4 showed that GF 20 effi-
cacy was higher in KL grade 3 patients and Hylan GF 20 and
methylprednisolone acetate (MPA) were similar in KL grade 2
patients. Hylan G-F20 was seen to provide clinically signifi-
cant improvements in pain and function, comparable to that of

MPA, with good safety and tolerability. Therefore, it can be
concluded that it is a viable option for treating hip OA.

Atchia et al*’ also reported that MPA activity was signifi-
cant for up to 8 weeks regarding the WOMAC A and total
scores determined in hyaluron (durolane) and methylpredn-
islone studies, and HA was not superior to MPA. The results of
the current study showed that patients benefit from both treat-
ments, although the effect of cortisone was more pronounced
in the third month and the HA effect in the sixth month.
However, the efficacy of both drugs was determined to have
disappeared within a period of 1 year.

Overall, intra-articular injections can be considered safe when
administered under ultrasound or fluoroscopic guidance, and
most studies have preferred image-guided methods for hip joint
injections.®-834-36 However, ultrasound guidance for injection into
hip joints is strongly recommended by the ACR.M In contrast, it
has also been stated that intra-articular injection of the hip can be
performed using anatomical landmarks without any imag-
ing 1921444 The SIAS and GT are generally used as the ana-
tomical reference points.”1922445 However, there is no consensus
on the hip injection technique (imaging-guided or anatomical
references) in the relevant literature.?? Notably, non-radiologi-
cal hip injections may be inaccurate and pose a danger to nearby
neurovascular structures and should be performed under an
image intensifier, especially in patients with high BMI, severe
arthritis, and flexion deformities.?1?24 Similarly, there may be
some risks of injection, especially under USG guidance, and
therefore the intervention should be made by a trained doctor to
avoid adverse events. Ultrasonography-guided guidance should
be preferred because of radiation exposure and lower costs.”36

Schmidt-Braekling et al* retrospectively evaluated 369 intra-
articular hip injections administered to 331 patients using ana-
tomical landmarks to investigate the efficacy of non-radiologically
guided hip injections. It was reported that hip injections using
anatomical landmarks were an effective treatment option for
patients with hip OA, and those who did not respond positively
had a significantly higher BMI. Singh et al?> administered an
anterior hip joint injection to 87 patients (100 hips) with sympto-
matic hip OA using the junction of the femoral artery and ingui-
nal ligament. Fluoroscopy and an arthrogram were used to verify
the position of the needle during the application. It was concluded
that hip injections can be performed with reasonable success with-
out radiological guidance, and experienced surgeons can perform
this procedure on patients with a normal BMI in outpatient clin-
ics. In another study, Dicaroglu et al*! performed fluoroscopy and
arthrography on 16 patients with KL stages 2-3 to confirm the
positioning of the needle using a blind method. The rate of correct
positioning was reported to be significantly higher with arthrogra-
phy. Wixson et al'® performed hip injections with anterior and
lateral approaches under fluoroscopy guidance. Although the lat-
eral approach was found to be more successful than the anterior
approach (100% and 96.7%, respectively), there was more radia-
tion exposure with the lateral approach.



Aksoy et al

In the current study, when the results of injections with or
without fluoroscopy assistance were compared, age, BMI, ASA,
and follow-up time were higher in the fluoroscopy-assisted
patients, but not statistically significant. The lower BMI of
patients without fluoroscopy may have affected the results
because it has been stated that injections in patients with a high
BMI should be performed under radiological guidance.??%4
Moreover, before the injections without fluoroscopy performed
in the outpatient clinic, this procedure had been applied to at
least 10 patients under operating room conditions (including
those whose results could not be evaluated here). This may also
have played a role in the results as experience is known to be an
important factor in this procedure.??

Some side effects and complications related to both GC and
HA have been reported.® The most common side effects of
steroids are post-injection exacerbation, infection, local fat
atrophy, tendon rupture, and/or skin hyperpigmentation or
hypopigmentation. Avascular necrosis of the femoral head,
increased glucose levels, and suppression of the hypothalamic-
pituitary-adrenal axis are rare and more serious complications.
Mild side effects experienced with HA, such as post-injection
transient allergic reactions, superficial itching, and headache,
are well tolerated. Rarely, more serious side effects may include
severe inflammatory reactions, pseudogout, and pseudosepsis.
In this study, no side effects and/or complications developed in
any of the patients whose results were evaluated.

Studies related to intra-articular injection for hip OA pub-
lished between 1994 and 2005 had sample sizes ranging from
22 to 104. The shortest follow-up period in those studies was
3months and the longest was 1lyear.!* Comparative studies
related to the results of intra-articular injection for hip OA (HA
vs corticosteroid, HA vs local anesthetic, HA vs PRP, HA vs
saline, etc) which were published between 2005 and 2019
reported sample sizes of 19 to 357 patients and follow-up peri-
ods ranging from 1month to 7years.!5-2226-2837:41-43 From the
research of literature, it was observed that generally sample size
had not been calculated in retrospective studies of patients with
hip OA.17-22354 In the current retrospective study, sample size
was calculated. The sample size and follow-up period of the
current study were seen to be consistent with the literature.

Limitations and strengths of the study

First, the retrospective study design can be considered as a limi-
tation. Some results of this study differ from those in the litera-
ture, namely, HA effectiveness and the similarity of results of
blind injection. However, studies in the literature are somewhat
heterogeneous in many parameters, namely, in the formulation
of the drugs used (low-molecular-weight or high-molecular-
weight HA), different CSs (triamnisolone, methylpredniso-
lone, etc), the follow-up times, results evaluation criteria (VAS,
WOMAC, etc), injection frequency (single injection and mul-
tiple injections), different KL OA stages, control group, pla-
cebo or not, hip injection techniques (anterior and lateral), and

radiological guidance method (USG, fluoroscope, etc). All
these factors may limit a robust comparison of the current
study with the literature. Nevertheless, given that it has not
been studied in this way before, it can be considered that the
clinical results of blind/anatomically referenced intra-articular
hip injection in patients with hip OA and the clinical results of
the application performed with fluoroscopic verification of the
needle localization can contribute to the literature. Moreover, it
was seen that hip OA deteriorated significantly in all patients
during the average 30 months of radiological follow-up, which
supports information that hip OA is progressive*®* and intra-
articular injections administered cannot prevent progres-
sion.>%16 Finally, exercise and physiotherapy are recommended
in the treatment of hip OA because of the positive effect on
pain and functions.*® However, the effects of exercise were not
evaluated in this study, and this could have affected the results.

Conclusion

In symptomatic hip OA patients, intra-articular administra-
tion of CS and HA is effective for 3 to 6 months, but the effect
is lost within 1 year. Also, it was observed that these treatments
could not prevent the progression of OA in an average of
30 months of radiological follow-up. Furthermore, with a cer-
tain amount of experience and in selected patients, a blinded
technique without radiological guidance performed in the out-
patient clinic is as effective and safe as the radiologically guided
technique administered in the operating room for intra-articu-
lar drug administration in the treatment of hip OA.
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