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Summary

Sacroiliac lesions are commonly suspected in sport- and
racehorses. Injection of the sacroiliac (SI) area can be
performed for diagnostic purposes and/or for treatment
of SI pain. Because of the deep location of the SI joint,
blind injections may be unsafe. The purpose of this
paper is to present how to perform ultrasonographic
guided injection of the SI area using cranial and caudal
approaches. With this technique drugs can be injected
close to the SI joint and technical errors (needle
implantation in the sciatic nerve, injection in the
vertebral canal or in the rectum) can be avoided.

Introduction

The diagnosis of sacroiliac lesions is routinely based on
anamnesis, clinical manifestations (Jeffcott et al. 1985),
ultrasound examination (Denoix 1996; Tomlinson et al. 2003;
Kersten and Edinger 2004; Denoix et al. 2005a; Engeli et al.
2006) and nuclear scintigraphy (Tucker 1998; Dyson et al.
2001, 2003a,b; Haussler 2003; Denoix et al. 2005b). Regional
diagnostic blocks of the sacroiliac area have been found to be
useful (Marks 1997; Dyson and Murray 2003) in establishing
the presence of sacroiliac pain.

The treatment of sacroiliac pain is not easy. It includes local
injections, mesotherapy (Denoix and Dyson 2003) associated
with a rehabilitation programme. Shock waves and
osteopathic treatment are currently used alone or in
conjunction with injections (Haussler 2003).

Different techniques have been described to inject the
sacroiliac joint (SIJ) (Marks 1997; Dyson and Murray 2003;
Haussler 2003; Engeli et al. 2004). Better control of the
needle placement can be achieved using ultrasonography
(Denoix and Heitzmann 2005; Denoix 2006; Denoix et al.
2006; Cousty et al. 2008). The goal is to inject as close as
possible to the joint space, with cranial and caudal
approaches, in order to concentrate the product in the
pathological area.

This paper describes the technique used to treat sacroiliac
pain using cranial and caudal approaches of the SIJ.

Cranial approach of the sacroiliac area

Anatomy (anatomical landmarks)

The SIJ space extends between the auricular surfaces of the
ilium and first transverse process of the sacrum (sacral wing).
It is located deep to the iliac wing. Cranially, the space
between the iliac wing and transverse processes of the 6th
lumbar and first sacral vertebrae is occupied by the interosseus
sacroiliac ligament and fat (Fig 1). Cranially to the iliac crest,
the SIJ space is separated from the skin by the lumbar part of
the gluteus medius muscle and the erector spinae muscle
covered by its thick superficial aponeurosis. 

Equipment

The basic equipment to perform an ultrasonographic guided
injection with a cranial approach comprises a 150 mm needle,
and 5 MHz convex probe; 5–7.5 MHz linear probes can be
used on small or middle-sized horses (less than 500 kg bwt),
but the topographical representation of the anatomical
landmarks is limited.

Technique: probe and needle positioning

The hair is clipped 5–7 cm away to the median plane (spinous
process axis) on a 5 cm wide rectangular area extending from
the tuber sacrale to the line between the most cranial part of
the tubera coxae (Fig 2). The skin is prepared aseptically. The
probe is covered with a sterile glove, gel being placed inside
the glove to establish contact with the top of the probe.
Contact between the probe (and glove) and the skin is
established using alcohol.

The probe is placed on a paramedian plane, 5–7 cm away
from the median plane (Fig 3). The iliac crest is placed in the
middle of the ultrasound image. Caudally, the dorsal profile of
the iliac wing is clearly imaged as a mildly concave
hyperechogenic line; cranially, the transverse processes of the
last lumbar vertebra can be seen.*Author to whom correspondence should be addressed.
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The needle is inserted through the skin on a transverse line
joining the cranial aspect of both left and right tubera coxae
and then placed in the ultrasound beam, through the gluteus
medius muscle (Fig 3). As soon as the needle is imaged, it is
directed just below and parallel to the iliac wing (which hides
it) (Fig 4) and inserted caudoventrally until bone contact with
the transverse processes of the sacrum. Injection is then
performed.

Potential errors to be avoided

When the injection is made blindly, without ultrasound
control, several potential mistakes can be made that may be

avoided using a real time ultrasonographic guided technique.
These include:

• Placement of the needle dorsal to the iliac wing (especially
if insertion is too oblique caudally); injection is then similar
to a simple i.m. injection within the gluteus medius.

• Too vertical orientation of the needle; in that case, the top
of the needle will hit the transverse process of L6 or even
L5 and injection will be made too far from the ilium.

Fig 2: Dorsal aspect of the pelvis showing the clipped areas
(green rectangles) for the cranial and caudal approaches of the
sacroiliac area. The red line is drawn between the most cranial
aspects of tubera coxae. 1 = iliac wing; 2 = tuber sacrale;
3 = tuber coxae; 4 = sacrum; 5 = cranial approach; 6 = caudal
approach.

Fig 3: Bone specimen of the pelvis demonstrating the
ultrasound beam and needle position used for the cranial
approach of the sacroiliac joint. 1 = iliac wing; 1a = iliac crest; 
2 = transverse processes of the sacrum; 3 = spinous process of
the 6th lumbar vertebra; 4 = sacroiliac joint; 5 = ultrasound
beam; 6 = needle position. 

Fig 4: Parasagittal ultrasound scan of the lumbosacral area
(cranial is to the left). The dorsal profile of the iliac wing is
imaged on the right part of the image. On the left part, the
needle is imaged and can be directed just under the iliac wing;
it should be as parallel as possible to this bone. 1 = iliac wing;
1a = iliac crest; 2 = intertransverse joint between the 5th 
and 6th lumbar vertebrae; 3 = gluteus medius muscle; 
4 = erector spinae muscle; 5 = aponeurosis of the erector spinae
muscle; 6 = needle.

Fig 1: Parasagittal anatomical section of the sacroiliac and
intertransverse lumbosacral joints (cranial is to the left). The
anatomical space between the iliac and sacral wings is filled
with the interosseus sacroiliac ligament and fat (5). 1 = iliac
wing; 1a = iliac crest; 2 = sacral wing; 3 = transverse 
process of the 6th lumbar vertebra; 4 = sacroiliac joint; 
5 = interosseus sacroiliac ligament; 6 = ventral sacroiliac
ligament; 7 = lumbosacral joint.
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• Risk of injecting in the vertebral canal if the needle is
orientated too medial. This could be dangerous if local
anaesthetic products were injected (risk of fall because of
temporary ataxia), and could be catastrophic with Sarapin1

injection. 

Caudal approach of the sacroiliac area

This approach of the SIJ is made placing the probe
caudolaterally to the corresponding tuber sacrale (Figs 5 and 6).

Anatomy (anatomical landmarks)

The SIJ space is found caudally at the crossing between the
caudal margin of the iliac wing and the transverse processes

of the sacrum (Fig 7). The SIJ is separated from the skin by
the thick gluteus medius muscle. This joint is crossed
caudally by the cranial gluteal artery and veins. Caudally and
deep to the SIJ, the sciatic nerve emerges in the anatomical
angle between the transverse processes of the sacrum and
iliac neck (Figs 7 and 8).

Equipment

Basic equipment to perform an ultrasonographic-guided
injection with a caudal approach comprises a 90 or 150 mm
needle according to the horse size, and a 5 MHz convex
probe. Five to 7.5 MHz linear probes can be used on small or
middle-sized horses (<500 kg bwt), but the topographical
representation of the anatomical landmarks is limited. 

Fig 6: Dorsolateral aspect of the pelvis showing the needle and
probe position. 1 = tuber sacrale; 2 = transverse processes of
the sacrum; 3 = second spinous process of the sacrum; 
4 = sacroiliac joint. 

Fig 7: Bone specimen of the pelvis demonstrating the ultrasound
beam and needle position. Depending on the beam orientation,
different bone profiles can be imaged (curved lines A, B and C).
1 = iliac wing; 2 = transverse processes of the sacrum; 3 = second
spinous process of the sacrum; 4 = sacroiliac joint; 5 = sciatic
nerve; 6 = ultrasound beam; 7 = needle position.

Fig 5: The croup is viewed from a caudolateral aspect; the horse
tail is on the right and bottom of the image. Note that the
needle is placed between the probe and the spinous processes
of the sacrum.

Fig 8: Transverse ultrasound scan performed too caudal to the
dorsocaudal margins of the sacroiliac joint: Position C on 
Figure 7. 1 = iliac wing; 2 = transverse processes of the sacrum, 
3 =  second spinous process of the sacrum; 4 = sciatic nerve, 
5 = rectum; 6 = cranial gluteal artery; 7 = gluteus medius muscle.
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Technique: probe and needle positioning

The hair is clipped on 10 cm long rectangular area slightly
oblique caudolaterally, the medial part of it being 3–4 cm
caudal to the tuber sacrale (Fig 2). The skin is prepared
aseptically. The probe is covered with a sterile glove, gel being
placed inside the glove to establish contact with the top of the
probe. The probe is placed caudally to the tuber sacrale, on a
craniolateral-caudomedial oblique plane, and separated from
the spinous processes of the sacrum (median sacral crest) by a
3–4 cm space allowing the needle placement (Figs 5, 6 and 7).

The ultrasound scan is centred on the dorsal SIJ space,
between the transverse processes of the sacrum and the
caudal margin of the iliac wing (Fig 9). The needle is inserted
in the ultrasound beam, between the probe and the spinous
processes of the sacrum, through the gluteus medius muscle,
in a caudodorsal-cranioventral direction (Figs 5 and 6). As
soon as the needle is imaged in the ultrasound beam, it is
directed or redirected to the sacroiliac joint space (Fig 9).

Potential errors to be avoided

When this injection is made blindly several potential errors can
be made that may be corrected with a real-time ultrasound
control.

• If the needle is placed too medial, an i.m. injection 
in the dorsal sacrocaudal muscles is made.

• If the insertion is too oblique ventrolaterally, injection is
made in the gluteus medius muscle.

• If caudal orientation of the needle is too caudal, there is a
risk of interference with the sciatic nerve (Fig 8) with
potential reactions of the horse or temporary muscle
paresis or paralysis of the hindlimb which can lead to
dramatic complications if anaesthetic products are
injected.

• If the needle is placed caudal to the ilium and inserted too
deep there is a real risk of injection in the rectum with
potential septic contamination during withdrawal of the
needle (Fig 8).

Discussion

In man SIJ injections are usually performed using fluoroscopic,
CT (Karabacakoglu et al. 2002) or magnetic resonance
imaging (Pereira et al. 2000) assistance. Sacroiliac joint
injections performed with ultrasonographic guidance are less
used and require experienced radiologists to be effective
(Pekkafali et al. 2003). On the standing horse ultrasound-
guided injections are the only adequate procedure that can be
performed in the field. 

Ultrasonographic-guided injections of the SIJ are very
precise techniques because the needle pathway can be
controlled and the top of the needle seen in real time, as
shown in cadaveric study (Cousty et al. 2008). The procedure
is much safer than blind techniques; technical errors, such as
injection into the vertebral canal or being too close to the
sciatic nerve, can be completely avoided. 

For diagnostic purposes, diagnostic analgesia was found
useful to establish sacroiliac pain (Marks 1997; Dyson and
Murray 2003; Haussler 2003; Engeli et al. 2004). Anaesthetic
solutions are injected (using a medial approach of the tuber
sacrale) in the sacroiliac area to assess improvement of the
horse locomotion and behaviour especially under the saddle.
When interpreting the results of this procedure, cross
reactions with the lumbosacral joint should be considered
because of the close anatomical relationships between both
joints. Injection of anaesthetic solution using a caudal
approach, for diagnostic purpose or treatment (Cohen
2005), is not recommended because of potential diffusion
involving the sciatic nerve that could be responsible for
hindlimb paresis.

Fig 9 (Position B on Fig 7): Transverse ultrasound scan of the
dorsocaudal margins of the SIJ. The echogenic needle (6) 
is directed to the joint space 1 = iliac wing; 2 = transverse
processes of the sacrum; 3 = second spinous process of the
sacrum; 4 = sacroiliac joint; 5 = gluteus medius muscle; 6 = needle.

Fig 10 (Position A on Fig 7): Ultrasound beam and needle too
cranial, the top of the needle would be far from the joint space
1 = iliac wing; 2 = transverse processes of the sacrum; 
3 = second spinous process of the sacrum; 4 = dorsal sacroiliac
ligament (membranous part); 5 = gluteus medius muscle.
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The origin of sacroiliac pain is not clearly established.
Response to blind injection using a cranial or medial approach
indicates contribution of muscle pain or interosseus sacroiliac
ligament pain (as well as lumbosacral pain) to the disease
process. The part of pain arising specifically from the sacral
and iliac auricular surfaces (or subchondral bone) is difficult to
determine. 

The techniques described in this paper have been used
since 1999 to treat suspected sacroiliac pain in horses.
Corticosteroids are the basic products used. The duration of
action should be chosen according to the type of lesions,
medical objective as well as withdrawal times. When
performing the cranial approach of the SIJ, some practitioners
combine steroids with Sarapin. In the authors’ opinion,
Sarapin is not recommended with the caudal approach
because of the proximity of the sciatic nerve.

Using ultrasonographic-guided injections of the sacroiliac
area combining cranial and caudal approaches the therapeutic
drugs are injected close to the joint and periarticular
structures. With a caudal approach, placing the top of the
needle under the caudal border of the iliac wing, the injected
product can be seen diffusing into the sacroiliac joint space. As
pain is not necessarily coming from the joint space itself
(Cohen 2005), further experimentation should be done to
assess feasibility and value of true intra-articular injection of
the SIJ using ultrasonographic guided control. 

Manufacturer’s address

1High Chemical Company, Levittown, Pennsylvania, USA.
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