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 Abstract
Objective: Intra-articular hip injections utilizing image guidance have considerable value in diagnosing and treating hip pathology [1-4]. 
However, patients may be apprehensive about the procedure due to concern about pain [5-11]. Patients referred to our institution for such 
injections commonly report a widely variable degree of pain with prior injections performed elsewhere, and often comment that the degree 
of pain is less in our hands. The objective of this study was to quantify pain experienced by patients undergoing fluoroscopically guided hip 
injections at our institution, and to relate those pain scores to our needle introduction technique.

Materials and Methods: This study evaluated 136 consecutive patients undergoing therapeutic/diagnostic hip injection or arthrography. 
Pain levels were assessed immediately after hip injection by using a horizontal visual analog scale ranging from 0 to 10. Between-group 
mean differences were compared by calculating t-tests for independent measures or analysis of variance (ANOVA) where appropriate.

Results: The mean arthrography related pain score was 1.98 +/- 1.57 on the visual analog scale. There was no significant difference in mean 
pain scores based on sex, hip side injected, or type of injection performed. There were differences in pain related to age, with patients in the 
youngest quartile and below a median age cutoff of 49 reporting higher pain scores. No significant difference in mean pain scores among 
operators was detected. 

Conclusion: Patients undergoing fluoroscopically guided intra-articular hip injections utilizing a specific technique at our institution reported 
minimal discomfort regardless of the operator’s experience level. Our obtained pain scores may serve as a baseline comparison for other 
physicians performing hip intervention.

Introduction
Intra-articular hip injections utilizing image guidance have 
considerable value in diagnosing and treating hip pain [1-
4]. MR arthrography has traditionally been performed to 
diagnose intra-articular pathology, although its superiority to 
conventional MRI, particularly at 3 Tesla, is debatable [12]. 
Additionally, intra-articular corticosteroids are known to 
be effective in reducing pain associated with osteoarthritis 
of the hip [13, 14]. These procedures are regarded as safe, 
however there are some risks such as exposure to radiation, 
local infection, soft tissue irritation at the site of injection, 
potential toxicities associated with injected medications to 
include chondrotoxicity and, rarely, avascular necrosis [15-
21], and septic arthritis [13, 22-23]. Because these procedures 
are invasive, patients may be apprehensive about them due 
to pain and anxiety [5-11]. Those patients having received 
an intra-articular injection of the hip elsewhere, referred to 
our institution for a subsequent injection, commonly report 
significant differences in subjective pain between or among 
these procedures, typically less at our facility. The objective 
of this study was to quantify pain experienced by patients at 
our institution during the performance of fluoroscopic guided 
intra-articular injection of the hip using an anterior approach 
targeting the femoral head-neck junction, and to relate those 
pain scores to our needle introduction technique.

Materials and Methods
Patients

We began an internal quality improvement project to track pain 
scores in patients undergoing either therapeutic/diagnostic hip 
injection or MR arthrography, with the intent of evaluating 
techniques to reduce pain. Internal review board approval 
was obtained after intent to formally analyze our collected 
data arose. One hundred and thirty six patients (Table 1) were 
included in the study. This single-center, nonrandomized, intra-
individual comparative study was approved by the institutional 
review board. One hundred thirty-six patients were included in 
the study. 
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Population on whom rating scores were based (n=136)a

Right hip 69
Left hip 67

aAverage age 45.9 years (range 14-80): 42 males, 94 females

Table 1: Patient population
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Needle Positioning

Informed, written consent was obtained in each case prior to 
the procedure. Patients were placed supine on the fluoroscopy 
table (General Electric Innova, Waukesha, WI) with the 
relevant lower leg held in a slightly internally rotated position 
via a foot brace. A Sharpie marker was used to mark the 
injection site at the skin, overlying the lateral femoral head 
neck junction. This area was sterilized with Chlorhexidine 
according to the manufacturer’s recommendations on the 
package insert. Following placement of a fenestrated drape, 
a 25-gauge needle with attached syringe containing a mixture 
of 4 mL of 1% lidocaine and 1 mL of 4.2% bicarbonate was 
advanced rapidly through the skin perpendicular to the dermal 
surface (90 degrees to the cutaneous surface), without creation 
of a wheal. Once through the skin, the needle was advanced 
into the deeper subcutaneous tissue while continuously 
injecting the lidocaine and bicarbonate mixture. Without 
pause, the needle was withdrawn to the dermal surface, while 
continuing to administer injectate, until either a subtle skin rise 
or fluid emanating from the puncture site was visualized. The 
needle was then advanced slightly, the syringe removed, and 
the needle left in place to serve as a place holder for subsequent 
advancement of a 22-gauge spinal needle. Once ensuring that 
the patient was pain insensitive on gentle probing with the 
22-gauge needle, it was advanced adjacent to the 25-gauge 
needle until sufficient purchase was established. Thereafter, 
the 25-gauge needle was removed. The 22-gauge needle was 
then advanced to target (Figure 1), typically requiring no 
further administration of anesthetic. Confirmation of intra-
articular access was performed with injection of a small 
volume of Isovue-300 contrast material. Patients subsequently 
received either administration of a dilute gadolinium solution 
for MR arthrography, or a mixture of steroid and anesthetic 
for diagnostic/therapeutic procedures. The operators consisted 

of 3 faculty radiologists (2 fellowship trained musculoskeletal 
radiologists with 11 and 12 years experience, respectively, and 
a fellowship trained interventional radiologist with 31 years 
experience) and 3 MRI fellows. The same technique was 
utilized by all operators.

Pain Assessment

Pain levels were assessed immediately after hip injection by 
using a horizontal visual analog scale (VAS) that ranged from 0 
to 10. A score of 0 indicated no pain and a score of 10 indicated 
the worst pain imaginable. The patients were asked to indicate 
pain intensity of the needle positioning portion of the study 
with the assistance of a radiology technologist. The radiologist 
was absent during assessment to avoid interviewer bias. Those 
patients undergoing diagnostic/therapeutic injections were 
subsequently queried regarding pre-existing hip pain using the 
same pain scale.

Statistical Analysis

Categorical data were summarized as counts and percentages, 
and continuous data as means with corresponding standard 
deviations. Between-group mean differences were compared 
by calculating t-tests for independent measures or analysis 
of variance (ANOVA) where appropriate. Throughout this 
study, a p-value <0.05 (two-tail) was considered statistically 
significant. Following initial data entry using Microsoft Excel, 
Minitab Statistical Software (State College, PA) was used for 
performing the analyses.

Results
The results are summarized in Table 2. One hundred thirty 
six patients (42 men and 94 women; mean age, 45.91 years 
+/- 15.33; range, 14-80) indicated their procedural related 

Figure 1: Fluoroscopic spot image of the right hip showing 
needle position.

No. of 
patients

Mean 
pain 

score 
(VAS)

SD p

Male 42 (28.68%) 1.90 1.65 0.71
Female 94 (69.12%) 2.02 1.54
Right hip 69 1.76 1.52 0.097
Left hip 67 2.21 1.60

MR arthrogram injection 39 1.97 1.56 0.97
Therapeutic/diagnostic 
injection 94 1.98 1.60

Youngest quartile 

(age14-34)
33 2.45 1.94 0.012

Oldest quartile 

(age 58-80)
33 1.45 1.03

Median age (< 49 years) 68 2.29 1.78 0.023
Median age (> 49 years) 68 1.68 1.27

Table 2: Summary of results
SD standard deviation; VAS visual analogue scale: (minimum 
0, maximum 10)



Fajardo RS (2019) Pain with Needle Intervention in the Hip Using an Optimized Puncture Technique: How Much Does it Hurt?

SCIAEON J Radiol Volume 3(1): 20193

pain score based on the visual analog scale immediately after 
undergoing intra-articular hip injection. When all patients 
were pooled together, the mean arthrography related pain 
score was 1.98 +/- 1.57 on the visual analog scale. There 
was no significant difference in mean pain scores based 
on sex (p = 0.71), hip side injected (p = 0.097), or type of 
injection performed (arthrogram versus therapeutic/diagnostic 
hip injection) (p = 0.97). Patients divided into the youngest 
quartile (14-34 years, n=33) reported significantly higher pain 
scores than those reported by patients in the oldest quartile 
(58-80 years, n=33) (p = 0.012). Significant differences, 
however small, were also noted when evaluating all patients 
with a median age of 49 as a cutoff, with patients aged less 
than 49 years of age reporting higher pain scores (p = 0.023). 
The mean pain scores reported by patients for each operator 
are presented in Table 3. Analysis of variance (ANOVA) 
showed that no mean pain score was significantly different for 
any of the operators (p = 0.113). Maximum reported pain was 
9 (1 subject) and minimum reported pain was 0 (13 subjects).

Discussion
The faculty at our institution continually strives to reduce 
pain on needle intervention as much as possible, improving 
techniques with a combination of experience and published 
evidence. As part of this ethos, the recording of pain scores 
for hip injections was initially established as a practice quality 
improvement project by one of the operators. As we discovered 
that there seems to be a significant variance in perceived pain, 
specifically across institutions in our area, we sought to analyze 
and report our data to establish a pain level baseline related to 
a consistently performed technique designed to minimize pain 
as much as possible. 

In our study, we specifically evaluated subjective pain scores 
related to needle placement. Post arthrography pain course 
has been previously studied [6-7, 10], and was not evaluated 
here. Our technique was easily reproducible by trainees, and 
was well tolerated by patients regardless of the operator’s 
experience level. Procedural pain level was assessed using 
the visual analogue scale, which represents a validated, 
quantitative measure for use in the assessment of subjective 
information [24].

Notable to our technique, we do not intentionally create a wheal 
at the skin surface during local anesthesia with a 25-gauge 
needle. This is due to both our needle advancement technique, 
performed at 90 degrees to the skin surface (previously shown 
to be associated with lower subjective pain) [25-28], and 
the operators’ experience suggesting that creating a wheal 

results in subjectively more pain than needle advancement 
itself. We have had no difficulties achieving adequate skin 
anesthesia using this technique. Furthermore, we routinely use 
bicarbonate as a buffering agent for lidocaine, which has been 
shown to result in a statistically significant reduction in pain 
compared to lidocaine alone [29-31].

Our mean VAS score for all patients was 1.98 +/- 1.57. A 
study performed in 2006 comparing pain related to injection 
location resulted in pain scores of 25 at the femoral head, and 
19 at the femoral neck, collected on a 0-100 pain scale [10]. 
Adjusting their scores to a 0-10 point scale shows our results 
to be similar. Compared to a more recent 2014 comparison of 
injection pain with ultrasound (pain score=3) and fluoroscopy 
(pain score=5.6), our results are considerably more favorable, 
particularly in regards to fluoroscopy.

There was no significant relationship between operator 
experience and reported pain levels, comparing our fellows 
and staff radiologists, likely attributable to the standardization 
of technique. There was no significant difference in reported 
procedural pain in patients receiving anesthetic in the injectate 
or not. Sex and side of injection had no significant effect on 
pain severity, similar to a study performed by Hsu, et al. [32]. 
In contradistinction to Hsu’s work, however, who did not 
demonstrate a difference in pain scores relative to patient age, 
we found that patients in the youngest quartile (less than 34 
years) reported significantly more pain (2.45 +/- 1.94) than 
patients in the oldest quartile (older than 58; 1.45 +/- 1.03; 
p=0.012). This age related difference persisted when using a 
median age cutoff of 49 years, younger patients reporting more 
pain than older.

There are several limitations to our work. First, there was no 
alternative technique in use by any of the operators to establish 
a comparative frame of reference. Based upon our collective 
experience, however, alternatives to our technique were felt 
to likely be more painful, and intentionally introducing a 
different technique for the sake of comparison was abandoned. 
We did not assess differences in needle puncture location, 
systematically targeting the femoral head neck junction [33]. 
Different puncture locations may or may not be related to 
differences in perceived pain [10-11].

Additionally, we did not control for the verbal description 
of the procedure to the patient by either the technologist or 
physician performing the exam. That is to say, there was 
no standardized response to a patient’s inquiry about how 
painful the procedure was expected to be. Most operators used 
language that attempted to minimize the expected amount of 
pain related to the procedure. Any potential psychological 
effect of this on the patient’s actual perceived pain is unknown.

We did not explore the use of alternative topical anesthetics, 
such as EMLA or ethyl chloride spray, however, this was 
beyond the scope of our initial data collection. The use of one 
of these, particularly the latter, may be part of a future quality 
assurance protocol in pain sensitive patients.

Finally, we did not distinguish between pain related to skin 

Operator No. of patients Mean pain score
1 8 2.625 ± 2.722
2 38 1.658 ± 1.097
3 25 1.960 ± 1.369
4 28 1.554 ± 0.936
5 20 2.250 ± 1.446
6 12 2.750 ± 2.701

Table 3: Operators
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puncture and penetration of the joint capsule. In our experience, 
the former is subjectively more consistent in nature, somewhat 
easier to control, and better tolerated than the latter. For this 
reason, it is possible that differences in technique, which 
appear to primarily affect needle introduction and cutaneous/
subcutaneous anesthesia, may have a finite limit in the overall 
level of perceived pain given this capsular component.

Conclusion
Intra-articular needle intervention in the hip can be a well-
tolerated procedure, with an average pain score of 1.98 on a 
10 point VAS in our study utilizing an optimized technique. 
While there may be differences in perceived pain based on 
patient age, we were unable to find significant differences 
based upon sex, side, or nature of injection (arthrogram, 
diagnostic/therapeutic injection). Furthermore, there were no 
differences among operators of varying experience levels, 
including fellows, when adhering to our standardized protocol.

Acknowledgments
We thank Dr. Robert Jarski, Ph.D., P.A. for his assistance in 
data analysis.

Conflict of Interest

The authors declare that they have no conflict of interest.

References
1. Tehranzadeh J, Mossop EP, Golshan-Momeni M (2006) 

Therapeutic Arthrography and Bursography. Orthop Clin N Am 
37:393-408. [View Article]

2. Crawford RW, Gie GA, Ling RM, Murray DW (1998) Diagnostic 
value of intra-articular anaesthetic in primary osteoarthritis of the 
hip. J Bone Joint Surg Br 80:279-281. [View Article]

3. Hodler J, Yu J, Goodwin D, Haghighi P, Trudell D, et al. 
(1995) MR Arthrography of the Hip: Improved Imaging of the 
Acetabular Labrum with Histologic Correlation in Cadavers. AJR 
Am J Roentgenol 165:887-891. [View Article]

4. Czerny C, Hofmann S, Neuhold A, Tschauner C, Engel A, 
et al. (1996) Lesions of the Acetabular Labrum: Accuracy of 
MR Imaging and MR Arthrography in Detection and Staging. 
Radiology 200:225-230. [View Article]

5. Robbins MI, Anzilotti KF, Katz LD, Lange RC (2000) Patient 
perception of magnetic resonance arthrography. Skeletal Radiol 
29:265-269. [View Article]

6. Giaconi JC, Link TM, Vail TP, Fisher Z, Hong R, et al. (2011) 
Morbidity of Direct MR Arthrography. AJR Am J Roentgenol 
196:868-874. [View Article]

7. Saupe N, Zanetti M, Pfirrmann CA, Wels T, Schwenke C, et 
al. (2009) Pain and Other Side Effects after MR Arthrography: 
Prospective Evaluation in 1085 Patients. Radiology 250:830-838. 
[View Article]

8. Spick C, Szolar DM, Reittner P, Preidler KW, Tillich M (2014) 
MR arthrography of the shoulder: Do we need local anesthesia? 
Eur J Radiol 83:980-983. [View Article]

9. Binkert CA, Zanetti M, Hodler J (2001) Patient’s Assessment of 
Discomfort during MR Arthrography of the Shoulder. Radiology 
221:775-778. [View Article]

10. Duc SR, Hodler J, Schmid MR, Zanetti M, Mengiardi B, et 
al. (2006) Prospective evaluation of two different injection 
techniques for MR arthrography of the hip. Eur Radiol 16:473-
478. [View Article]

11. Byrd JT, Potts EA, Allison RK, Jones KS (2014) Ultrasound-
Guided Hip Injections: A Comparative Study With Fluoroscopy-
Guided Injections. Arthroscopy 30:42-46. [View Article]

12. Linda DD, Naraghi A, Murnaghan L, Whelan D, White LM 
(2017) Accuracy of 3T MR imaging in evaluation if intra-articular 
pathology of the hip in femoroacetabular impingement. Skeletal 
Radiol 46:299-308. [View Article]

13. Chandrasekaran S, Lodhia P, Suarez-Ahedo C, Vemula S, Martin 
T, et al. (2015) Symposium: evidence for the use of intra-articular 
cortisone or hyaluronic acid injection in the hip. J Hip Preserv 
Surg 3:5-15. [View Article]

14. Creamer P (1999) Intra-artiular corticosteroid treatment 
in osteoarthritis. Curr Opin Rheumatol 11:417-421. [View 
Article]

15. Oznam Kadir, Duygu Yasar Sirin, Ibrahim Yilmaz, Yasin Emre 
Kaya, Mehmet Isyar, et al. (2017) Iopromide- and Gadopentetic 
Acid-derived Preparates uUsed in MR Arthrography May Be 
Harmful to Chondrocytes. J Orthop Surg Res. 12:98. [View 
Article]

16. Stephens Mark B, Beutler AI, Francis G Oconnor (2008) 
Musculoskeletal Injections: A Review of the Evidence. Am Fam 
Physician 78:971-976. [View Article]

17. Wernecke C, Braun HJ, Dragoo JL (2015) The Effect of Intra-
articular Corticosteroids on Articular Cartilage. A Systematic 
Review. Orthop J Sports Med 3:2325967115581163. [View 
Article]

18. Piper SL, Kim HT (2008) Comparison of Ropivacaine and 
Bupivacaine Toxicity in Human Articular Chondrocytes. J Bone 
Joint Surg Am 90:986-991. [View Article]

19. Farkas B, Boglarka, MD, Czömpöly T, Illés T, Bárdos T (2010) 
Increased Chondrocyte Death after Steroid and Local Anesthetic 
Combination. Clin Orthop Relat Res 468:3112-3120. [View 
Article]

20. Laroche M, Arlet J, Mazieres B (1990) Osteonecrosis of the 
femoral and humeral heads after intraarticular corticosteroid 
injections. J Rheumatol 17:549-551. [View Article]

21. Yamamoto T, Schneider R, Iwamoto Y, Bullough PG. Rapid 
destruction of the femoral head after a single intraarticular 
injection of corticosteroid into the hip joint. J Rheumatol 33:1701-
1704. [View Article]

22. Kullenberg B, Runesson R, Tuvhag R, Olsson C, Resch S (2004) 
Intraarticular corticosteroid injection: pain relief in osteoarthritis 
of the hip? J Rheumatol 31:2265-2268. [View Article]

23. Newberg AH, Munn CS, Robbins AH (1985) Complications of 
arthrography. Radiology 155:605-606. [View Article]

24. Huskisson EC. Measurement of Pain (1974) Lancet 2:1127-1131. 
[View Article]

25. Candiotti K, Rodriguez Y, Koyyalamudi P, Curia L, Arheart K, 
et al. (2009) The Effect of Needle Bevel Position on Pain for 
Subcutaneous Lidocaine Injection. J Perianesth Nurs 24:241-
243. [View Article]

26. Arndt KA, Burton C, Noe JM (1983) Minimizing the pain of local 
anesthesia. Plast Reconstr Surg 72:676-679. [View Article]

https://www.ncbi.nlm.nih.gov/pubmed/16846769
https://www.ncbi.nlm.nih.gov/pubmed/9546460
https://www.ncbi.nlm.nih.gov/pubmed/7676987
https://www.ncbi.nlm.nih.gov/pubmed/8657916
https://www.ncbi.nlm.nih.gov/pubmed/10883445
https://www.ncbi.nlm.nih.gov/pubmed/21427338
https://www.ncbi.nlm.nih.gov/pubmed/19164115
https://www.ncbi.nlm.nih.gov/pubmed/24698298
https://www.ncbi.nlm.nih.gov/pubmed/11719677
https://www.ncbi.nlm.nih.gov/pubmed/16132932
https://www.ncbi.nlm.nih.gov/pubmed/24384272
https://www.ncbi.nlm.nih.gov/pubmed/27975135
https://www.ncbi.nlm.nih.gov/pubmed/27026814
https://www.ncbi.nlm.nih.gov/pubmed/10503664
https://www.ncbi.nlm.nih.gov/pubmed/10503664
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5485569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5485569/
https://www.aafp.org/afp/2008/1015/p971.html
https://www.ncbi.nlm.nih.gov/pubmed/26674652
https://www.ncbi.nlm.nih.gov/pubmed/26674652
https://www.ncbi.nlm.nih.gov/pubmed/18451389
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2947661/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2947661/
https://www.ncbi.nlm.nih.gov/pubmed/2348435
https://www.ncbi.nlm.nih.gov/pubmed/16881128
https://www.ncbi.nlm.nih.gov/pubmed/15517641
https://www.ncbi.nlm.nih.gov/pubmed/4001360
https://www.ncbi.nlm.nih.gov/pubmed/4139420
https://www.ncbi.nlm.nih.gov/pubmed/19647661
https://www.ncbi.nlm.nih.gov/pubmed/23985640


Fajardo RS (2019) Pain with Needle Intervention in the Hip Using an Optimized Puncture Technique: How Much Does it Hurt?

SCIAEON J Radiol Volume 3(1): 20195

27. Strazar AR, Leynes PG, Lalonde DH (2013) Minimizing the Pain 
of Local Anesthesia Injection. Plast Reconstr Surg 132:675-684. 
[View Article]

28. Martires KJ, Malbasa CL, Bordeaux JS (2011) A randomized 
controlled crossover trial: Lidocaine injected at a 90-degree angle 
causes less pain than lidocaine injected at a 45-degree angle. J Am 
Acad Dermatol 65:1231-1233. [View Article]

29. Burns CA, Ferris G, Feng C, Cooper JZ, Brown MD (2006) 
Decreasing the pain of local anesthesia: A prospective, double-
blind comparison of buffered, premixed 1% lidocaine with 
epinephrine versus 1% lidocaine freshly mixed with epinephrine. 
J Am Acad Dermatol 54:128-131. [View Article]

30. Lee HJ, Cho YJ, Gong HS, Rhee SH, Park HS, et al. (2013) The 
Effect of Buffered Lidocaine in Local Anesthesia: A Prospective, 

Randomized, Double-Blind Study. J Hand Surg Am 38:971-975. 
[View Article]

31. Matsumoto AH, Reifsnyder AC, Hartwell GD, Angle JF, 
Shelby JB Jr, et al. (1994) Reducing the discomfort of lidocaine 
administration through pH buffering. J Vasc Interv Radiol 5:171-
175. [View Article]

32. Hsu Y, Wu Y, Kao H, Pan R, Lee M, et al. (2013) Factors influencing 
discomfort during anterior ultrasound-guided injection for hip 
arthrography. J Chin Med Assoc 76:510-516. [View Article]

33. Shortt CP, Morrison WB, Roberts CC, Deely DM, Gopez AG, et 
al. (2009) Shoulder, hip, and knee arthrography needle placement 
using fluoroscopic guidance: practice patterns of musculoskeletal 
radiologists in North America. Skeletal Radiol 38:377-385. [View 
Article]

Citation: Fajardo RS, Jeranko CM, Jeranko MC, Knake JJ (2019) Pain with Needle Intervention in the Hip Using an Optimized Puncture 
Technique: How Much Does it Hurt?. SCIAEON J Radiol 3: 001-005.

Copyright: © 2019 Fajardo RS, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

https://www.ncbi.nlm.nih.gov/pubmed/23985640
https://www.ncbi.nlm.nih.gov/pubmed/22082846
https://www.ncbi.nlm.nih.gov/pubmed/16384767
https://www.ncbi.nlm.nih.gov/pubmed/23566722
https://www.ncbi.nlm.nih.gov/pubmed/8136599
https://www.ncbi.nlm.nih.gov/pubmed/23849177
https://www.ncbi.nlm.nih.gov/pubmed/19183985
https://www.ncbi.nlm.nih.gov/pubmed/19183985

	Title
	Correspondence to
	Abstract
	Introduction
	Materials and Methods 
	Patients
	Needle Positioning 
	Pain Assessment 
	Statistical Analysis 

	Results
	Discussion
	Conclusion
	Acknowledgments 
	Conflict of Interest 
	Table 1
	Table 2
	Table 3
	Figure 1
	References

