Fluoroscopically Guided Lateral
Approach Hip Injection
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A retrospective comparison study of the anterior-oblique and lateral approach to hip injection
procedures suggests that the lateral approach may be a valuable interventional skill for those
performing hip injections.
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nostic and therapeutic interventions

across a variety of medical subspe-
cialties, including but not limited to those
practicing physical medicine and rehabilita-
tion, pain medicine, sports medicine, or-
thopedic surgery, and radiology. Traditional
image-guided intra-articular hip injection
commonly uses an anterior-oblique ap-
proach from a starting point on the anterior
groin traversing soft tissue anterior to the
femoral neck to the target needle placement
at the femoral head-neck junction.

In fluoroscopic procedures, a coaxial tech-
nique for needles placement is used for safe
and precise insertion of needles. An X-ray
beam is angled in line with the projected
path of the needle from skin entry point to
injection target. Coaxial, en face technique
(also called EE parallel, hub view, down the
barrel, or barrel view) appears as a single ra-
diopaque dot over the target injection site.!
This technique minimizes needle redirection
for correction of the injection path and mini-
mal disturbance of surrounding tissue on the
approach to the intended target.

Noncoaxial technique, as used in the
anterior-oblique approach, intention-
ally directs the needle away from a skin
entry point, the needle barrel traversing
the X-ray beam toward an injection target.
Clinical challenges to injection with the
anterior-oblique approach include using
a noncoaxial technique. Additional chal-
lenges to the anterior-oblique (also referred
to as anterior) approach are body habitus
and pannus, proximity to neurovascular
structures, and patient positioning. By un-
derstanding the risks and benefits of varied
technical approaches to accomplish a clin-
ical goal and outcome, trainees are better

Hip injections are performed as diag-
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able to select the technique most appropri-
ate for a varied patient population.

Common risks to patients for all intra-
articular interventions include bleeding, in-
fection, and pain. Risk of damage to nearby
structures is often mentioned as part of a
standard informed consent process as it re-
lates to the femoral vein, artery, and nerve
that are in close anatomical proximity to
the target injection site. When prior stud-
ies have examined the risk of complications
resulting from intra-articular hip injections,
a common conclusion is that despite a rel-
atively low-risk profile for skilled interven-
tionalists, efforts to avoid needle placement
in the medial 50% of the femoral head on
antero-posterior imaging is recommended.?

The anterior technique is a commonly de-
scribed approach, and the same can be used
for both ultrasound-guided and fluoroscop-
ically guided hip injections.’ Using ultra-
sound guidance, the anterior technique can
be performed with in-plane direct visualiza-
tion of the needle throughout the procedure.
With fluoroscopic guidance, the anterior ap-
proach is performed out-of-plane, using the
noncoaxial technique. This requires the in-
terventionalist to use tactile and anatomic
guidance to the target injection site. The an-
terior approach for hip injection is one of few
interventions where coaxial technique is not
used for the procedure, making the instruc-
tion for a learner less concrete and potentially
more challenging related to the needle path
not under direct visualization in plane with
the X-ray beam.

Technical guidance and detailed instruc-
tion for the lateral approach is infrequently
described in fluoroscopic interventional
texts. Reference to a lateral approach hip in-
jection was made as early as the 1970s,
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without detail provided on the technique,
with respect to the advantage of visualization
of the hip joint for needle placement when
hardware is in place.* A more recent article
described a lateral approach technique in-
volving the patient in a decubitus (lateral)
supine position, which presents limitations
in consistent fluoroscopic imaging and can
be a challenging static position for the patient
to maintain.

The retrospective review of anterior-
oblique and lateral approach procedures in
this study aims to demonstrate that there
is no significant difference in radiation ex-
posure, rate of successful intra-articular in-
jection, or complication rate. If proven as a
noninferior technique, the lateral approach
may be a valuable interventional skill to
those performing hip injections. Potential
benefits to the patient and provider include
options for the provider to access the joint
using either technique. Additionally, the ap-
proach can be added to the instructional plan
for those practitioners providing technical in-
struction to trainees within their health care
system.

METHODS

The institutional review board at the VA
Ann Arbor Healthcare System reviewed and
granted approval for this study. One of 5 in-
terventional pain physician staff members at
the VA Ann Arbor Healthcare System per-
formed fluoroscopically guided hip injec-
tions. Interventional pain fellows under the
direct supervision of board-certified physi-
cians performed the procedures for the study
cases. Supervising physicians included both
physiatrists and anesthesiologists. Images
were reviewed and evaluated without corre-
sponding patient biographic data.

For cases using the lateral approach, the
patients were positioned supine on the fluo-
roscopy table. In anterior-posterior and lat-
eral views, trajectory lines are drawn using
a long metal marking rod held adjacent to
the patient. With pulsed low-dose fluoros-
copy, transverse lines are drawn to identify
midpoint of the femoral head in lateral view
(Figure 1A, x-axis) and the most direct line
from skin to lateral femoral head neck junc-
tion joint target (Figure 1B, z-axis). Also con-
firmed in lateral view, the z-axis marked line
drawn on the skin is used to confirm that
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FIGURE 1 Anatomic Drawings of Antero-Posterior and

Lateral Fluoroscopic Landmarks

X-axis

Z-axis

AWB C

(A) lateral view with marker line transecting overlapping femoral heads for x-axis
(solid line) and y-axis (dashed line); (B) anterior view with marker line (arrow);

(C) anterior view with contrast enhancement.

this transverse plane crosses the overlapping
femoral heads (Figure 1A, y-axis).

The cross-section of these transverse
and coronal plane lines identifies the start-
ing point for the most direct approach from
skin to injection target at femoral head-neck
junction. Using the coaxial technique in the
lateral view, the needle is introduced and ad-
vanced using intermittent fluoroscopic im-
ages to the lateral joint target. Continuing
in this view, the interventionalist can ensure
that advancing the needle to the osseous end-
point will place the tip at the midpoint of
the femoral head at the target on the lateral
surface, avoiding inadvertent advance of the
needle anterior or posterior the femoral head.
Final needle placement confirmation is then
completed in antero-posterior view (Figure
2A). Contrast enhancement is used to con-
firm intra-articular spread (Figure 2B).

Cases included in the study were per-
formed over an 8-month period in 2017.
Case images recorded in IntelliSpace PACS
Radiology software (Andover, MA) were
included by creating a list of all cases per-
formed and documented using the major
joint injection procedure code. The cases re-
viewed began with the most recent cases.
Two research team members (1 radiolo-
gist and 1 interventional pain physician) re-
viewed the series of saved images for each
patient and the associated procedure report.
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FIGURE 2 Fluoroscopic Images for Needle Placement

(A) lateral: marker lines as drawn, transecting femoral heads in x-axis (solid line) and y-axis (dashed line), arrow
points to 22-gauge spinal needle advanced to target at intersection of x- and y-axes; (B) anterior: marker line on
z-axis (arrow) and 22-gauge spinal needle advanced to target at femoral head-neck junction, contrast enhancement

seen within the joint space.

The research team members documented and
recorded de-identified study data in Micro-
soft Excel (Redmond, WA).

Imaging reports, using the saved images
and the associated procedure report, were
classified for technical approach (anterior,
lateral, or inconclusive), success of joint in-
jection as evidenced by appropriate contrast
enhancement within the joint space (suc-
cessful, unsuccessful, or incomplete images),
documented use of sedation (yes, no), pa-
tient positioning (supine, prone), radiation
exposure dose, radiation exposure time, and
additional comments, such as “notable pan-
nus” or “hardware present” to annotate sig-
nificant findings on imaging review.

Statistical Analysis

The distribution of 2 outcomes used to com-
pare rates of complication, radiation dose,
and exposure time was checked using the
Shapiro-Wilk test. Power analysis determined
that inclusion of 30 anterior and 30 lateral
cases results in adequate power to detect a
1-point mean difference, assuming a stan-
dard deviation of 1.5 in each group. Both ra-
diation dose and exposure time were found
to be nonnormally distributed (W = 0.65,
P < .001; W = 0.86, P < .001; respectively).
Median and interquartile range (IQR) of dose
and time in seconds for anterior and lateral
approaches were computed. Median differ-
ences in radiation dose and exposure time
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between anterior and lateral approaches were
assessed with the k-sample test of equality of
medians. All analyses were conducted using
Stata Version 14.1 (College Station, TX).

RESULTS

Between June 2017 and January 2018,
88 cases were reviewed as performed, with
30 anterior and 30 lateral approach cases
included in this retrospective comparison
study. A total of 28 cases were excluded
from the study for using an inconclusive
approach, multiple or bilateral procedures,
cases without recorded dose and time data,
and inadequately saved images to provide
meaningful data (Figure 3).

Rate of successful intervention with nee-
dle placement confirmed within the articu-
lar space on contrast enhancement was not
significantly different in the study groups
with 96.7% (29 of 30) anterior approach
cases reported as successful, 100% (30 of
30) lateral approach cases reported as suc-
cessful. Overhanging pannus in the viewing
area was reported in 5 anterior approach
cases and 4 lateral cases. Hardware was
noted in 2 lateral approach cases, none in
anterior approach cases. Sedation was used
for 3 of the anterior approach cases and
none of the lateral approach cases.

Patients undergoing the lateral approach
received a higher median radiation dose
than did those undergoing the anterior
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TABLE Dose of Radiation and Time of Radiation
Exposure for Anterior and Lateral Approaches

approach, but this was not statistically
significant (P = .07) (Table). Those un-
dergoing the lateral approach also had

a longer median exposure time than did Variables Anterior (n = 30) Lateral (n = 30) P Value
those .undergoing the anterior a.pple_aCh, B, edlan, 6y (E) 10 32) o7
but this also was not statistically significant

(P = .3). With no immediate complications Time, median, sec (IR) 4.8 (4.8) 7.8(3) .30

reported in any of the studied interven-
tions, there was no difference in compli-
cation rates between anterior and lateral
approach cases.

DISCUSSION
Pain medicine fellows who have previously
completed residency in a variety of disci-
plines, often either anesthesiology or physical
medicine and rehabilitation, perform fluo-
roscopically guided procedures and benefit
from increased experience with coaxial tech-
nique as this improves needle depth and lo-
cation awareness. Once mastered, this skill
set can be applied to and useful for multiple
interventional pain procedures. Similar tech-
nical instruction with an emphasis on coax-
ial technique for hip injections as performed
in the anterior or anterolateral approach can
be used in both fluoroscopic and ultrasound-
guided procedures, including facet injection,
transforaminal epidural steroid injection, and
myriad other procedures performed to ame-
liorate pain. There are advantages to pursu-
ing a similar approach with all image-guided
procedures. Evaluated in this comparison
study is an alternative technique that has po-
tential for risk reduction benefit with reduced
proximity to neurovascular structures, which
ultimately leads to a safer procedure profile.
Using a lateral approach, the interven-
tionalist determines a starting point, entering
the skin at a greater distance from any over-
lying pannus and the elevated concentration
of gram-negative and gram-positive bacteria
contained within the inguinal skin.® A previ-
ous study demonstrated improved success of
intra-articular needle tip placement without
image guidance in patients with body mass
index (BMI) < 30.” A prior study of ante-
rior approach using anatomic landmarks as
compared to lateral approach demonstrated
the anterior approach pierced or contacted
the femoral nerve in 27% of anterior cases
and came within 5 mm of 60% of anterior
cases.” Use of image guidance, whether ul-
trasound, fluoroscopy, or computed tomog-
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Abbreviation: IR, interquartile range.

raphy (CT) is preferred related to reduced
risk of contact with adjacent neurovascu-
lar structures. Anatomic surface landmarks
have been described as an alternative injec-
tion technique, without the use of fluoros-
copy for confirmatory initial, intraprocedure,
and final placement.® Palpation of anatomic
structures is required for this nonimage-
guided technique, and although similar to
the described technique in this study, the an-
atomically guided injection starting point is
more lateral than the anterior approach but
not in the most lateral position in the trans-
verse plane that is used for this fluoroscopi-
cally guided lateral approach study.

Physiologic characteristics of subjects and
technical aspects of fluoroscopy both can be
factors in radiation dose and exposure times
for hip injections. Patient BMI was not in-
cluded in the data collection, but further
study would seek to determine whether BMI
is a significant risk for any increased radia-
tion dose and exposure times using lateral
approach injections. Use of lateral images
for fluoroscopy requires penetration of X-ray
beam through more tissue compared with
that of anterior-posterior images. Further
study of these techniques would benefit from
comparing the pulse rate of fluoroscopic im-
ages and collimation (or focusing of the ra-
diation beam over a smaller area of tissue) as
factors in any observed increase in total radi-
ation dose and exposure times.

Improving the safety profile of this proce-
dure could have a positive impact on the pa-
tient population receiving fluoroscopic hip
injections, both within the VA Ann Arbor
Health System and elsewhere. While the
study population was limited to the VA pa-
tient population seeking subspecialty nonsur-
gical joint care at a single tertiary care center,
this technique is generalizable and can be
used in most patients, as hip pain is a com-
mon condition necessitating nonoperative
evaluation and treatment.
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FIGURE 3 Inclusion/Exclusion Criteria

88 Cases performed

28 Excluded

13 No dose
recorded

8 Multiple
procedures

60 Included

3 Inconclusive
approach

4 Incomplete
images

30 Anterior
approach

30 Lateral
approach

Radiation Exposures

As our analysis demonstrates, mean radi-
ation dose exposure for each group was
consistent with low (£ 3 mSv) to moderate
(> 3-20 mSv) annual effective doses in the
general population.” Both anterior and lat-
eral median radiation dose of 1 mGy and
3 mGy, respectively, are within the stan-
dard exposure for radiographs of the pelvis
(1.31 mGy).° It is therefore reasonable to
consider a lateral approach for hip injection,
given the benefits of direct coaxial approach
and avoiding needle entry through higher
bacteria-concentrated skin.

The lateral approach did have increased
radiation dose and exposure time, although
it was not statistically significantly greater
than the anterior approach. The difference
between radiation dose and time to perform
either technique was not clinically signifi-
cant. One potential explanation for this is
that the lateral technique has increased tis-
sue to penetrate, which can be reduced with
collimation and other fluoroscopic image ad-
justments. Additionally, as trainees progress
in competency, fewer images should need to
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be obtained.” We hypothesize that as famil-
iarity and comfort with this technique in-
crease, the number of images necessary for
successful injection would decrease, lead-
ing to decreased radiation dose and expo-
sure time. We would expect that in the hands
of a board-certified interventionalist, radia-
tion dose and exposure time would be signif-
icantly decreased as compared to our current
dataset, and this is an area of planned further
study. With our existing dataset, the majority
of procedures were performed with trainees,
with inadequate information documented for
comparison of dose over time and procedural
experience under individual physicians.

Notable strengths of this study are the di-
rect comparison of the anterior approach
when compared to the lateral approach with
regard to radiation dose and exposure time,
which we have not seen described in the lit-
erature. A detailed description of the tech-
nique may result in increased utilization by
other providers. Data were collected from
multiple providers, as board-certified pain
physicians and board-eligible interventional
pain fellows performed the procedures. This
variability in providers increases the general-
izability of the findings, with a variety of pro-
viders, disciplines, years of experiences, and
type of training represented.

Limitations

Limitations include the retrospective nature
of the study and the relatively small sample
size. However, even with this limitation, it
is notable that no statistically significant dif-
ferences were observed in mean radiation
dose or fluoroscopy exposure time, making
the lateral approach, at minimum, a noninfe-
rior technique. Combined with the improved
safety profile, this technique is a viable alter-
native to the traditional anterior-oblique ap-
proach. Further study should be performed,
such as a prospective, randomized control
trial investigating the 2 techniques and fol-
lowing pain scores and functional ability after
the procedure.

CONCLUSION

Given the decreased procedural risk related
to proximity of neurovascular structures and
coaxial technique for needle advancement,
lateral approach for hip injection should
be considered by those in any discipline
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performing fluoroscopically guided proce-
dures. Lateral technique may be particularly
useful in technically challenging cases and
when skin entry at the anterior groin is sub-
optimal, as a noninferior alternative to tradi-
tional anterior method.
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