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BACKGROUND AND PURPOSE: Lumbar zypapophyseal joints are innervated by the medial
branch of the posterior lumbar ramus. The aim of this work was to describe the precise course
of the medial ramus on axial CT scans and to define a precise location for its selective
infiltration.

METHODS: Lumbar spines of two cadavers were first dissected to assess the route of the
L1–L5 posterior ramus. Thirty lumbar spinal nerves of three cadavers were injected in the
epineural space with a mixture of iodine contrast and stain to perform a correlation between
anatomic gross sections and CT sections in the axial plane. A histologic study was also
performed to ensure the neurologic nature of the structure identified.

RESULTS: The fibroosseous canal located between the mamillary and the accessory pro-
cesses was a constant pathway for the medial branch of the L1–L4 posterior ramus. This former
was always located closer to the accessory process. The L5 posterior ramus and its divisions
could also be identified into a groove bounded laterally by the ala of the sacrum and medially
by the base of the superior articular process of S1.

CONCLUSION: The accessory process and the groove bounded laterally by the ala of the
sacrum and medially by the base of the superior articular process of S1 can be easily depicted
on CT images and may allow a precise and selective infiltration of the medial branch of the
posterior lumbar ramus.

The lumbrosacral spine is a major source of pain and
disability. Three main pathologic mechanisms incrim-
inated in the pathogenesis of these symptoms are
intervertebral disk disease, vertebral body disease,
and facet syndrome. The term “facet syndrome,” in-
troduced by Ghormley in 1933 (1), corresponds to
abnormalities of zygapophyseal joints related to seg-
mental instability, synovitis, or degenerative arthritis
(2–4). The clinical signs are local paralumbar tender-
ness, pain on hyperextension, absence of neurologic
deficits, absence of root tension signs, and hip, but-
tock, or back pain when a straight leg is raised.

The usual treatment of facet syndrome is intraar-
ticular corticoids injections; however, because the
lumbar zypapophyseal joints are innervated by the

medial branch of the posterior lumbar ramus, which
arises from the spinal nerve just after they exit from
the intervertebral foramen (5–9), steroid or ethanol
infiltrations of the medial branch under fluoroscopic
or CT guidance, as well as radio-frequency neurot-
omy, have been suggested as alternative therapies (7,
10–15). So far these injections have been performed
at the junction of the base of the superior articular
facet and the base of the transverse process (13). To
the best of our knowledge, the precise course of the
medial branch of the posterior lumbar ramus has not
been described with axial imaging. This may have
potential implications in the way the infiltrations are
performed. The aim of this work was to describe the
precise course of the medial branch of the posterior
lumbar ramus on axial CT scans and to define precise
bone landmarks that may allow selective infiltration
of this nerve branch.

Methods
The lumbar columns of two cadavers were first dissected

from L1 to S1 on their right side to assess the route of the
posterior and medial ramus and their relationship with sur-
rounding bony and soft tissues. The lumbar columns of three
cadavers (two males, one female; age range, 70–87 years; mean
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age, 81 years) were then frozen and sawed in the medial sagittal
plane to inject from the inside of the canal the cauda equina
roots entering an intervertebral foramen. These cauda equina
nerve roots were injected under their epineurium to realize a
neurography, as described in the 1970s by others (16, 17).
Thirty lumbar nerves (six L1, six L2, six L3, six L4, and six L5)
were injected by this way with a mixture of iodine contrast
(Iohexol 240 mg; Nycomed Amersham, Paris, France) and
universal green stain. After injection, all specimens were stud-
ied by a helical CT scan. Scanning parameters were 120 KV,
120 mas, 1-mm section collimation, and 2.5-mm advance/rota-
tion. Images were obtained in craniocaudal direction and were
reconstructed every 0.8 mm in axial, sagittal, and frontal plane
with a bone filter. Thereafter, the specimens were frozen and
sawed into 3-mm-thick contiguous axial sections with a band
saw.

The gross anatomic sections and the corresponding CT scans
were evaluated in consensus by two observers (X.D., C.V.) to
perform a radioanatomic correlation. The observers had to
identify green-stained structures on gross anatomic sections
and round or linear structures filled by contrast medium on CT
scans of the theoretical course (5–9) of the posterior and
medial ramus. A histologic study was performed each time a
correlation was possible between anatomic and CT sections to
confirm the nervous nature of the structure identified. The
tissue for light examination was fixed in 10% buffered formo-
line and embedded in parafin. Four-micrometer-thick sections
were stained with hematoxylin, eosin, and saffron. An L2 and a
lumbosacral junction from a skeleton were employed to take
photographs to show and illustrate the bone landmarks dem-
onstrated in this study.

Results
The posterior ramus and its divisions into a lateral

and medial branch could be identified in all anatomic
sections. The correlation between anatomic and CT
sections was conclusive in 18 cases for the posterior
ramus (three L1, five L2, four L3, three L4, and three
L5) and in 14 cases for the medial branch (three L1,
four L2, three L3, two L4, and two L5). The histologic
study confirmed in all these cases the nervous nature
of the structure depicted both on CT sections and on
the anatomic sections.

The results of the radioanatomic correlations and
dissections were as follows: the L1–L4 posterior ra-
mus was seen arising at a right angle from the spinal
nerve just after its exit from the intervertebral fora-
men in each case. It then run dorsally and caudally
along the anterolateral edge of the superior articular

process down to the angle formed by this articular
process and the transverse process where it divided
into a medial branch and a lateral branch (Figs 1 and
2). The lateral branch then runs laterally and slightly
dorsally and caudally behind the transverse process,
which is of no further interest to this study. The
medial branch continued its route dorsally, caudally,
and medially against the lateral surface of the caudal
edge of the superior articular process, separated from
cortical bone by connective tissue, and entered a
fibroosseous canal bounded anteriorly by the dorsal
surface of the transverse process, medially by the
mamillary process, laterally by the accessory process,
and dorsally by a ligament connecting the accessory
and mamillary processes (Figs 1 and 3).

This branch does not run at the bottom of the bony
gutter but constantly through its lateral part (i.e.,
against the medial face of the accessory process) (Fig
3). The accessory and mamillary processes were iden-
tified on all the anatomic and CT images. In this
canal, blood vessels were also found consistently on
the medial side of the medial branch in anatomic
sections and in CT images on which correlations
could be performed. Our dissections (Fig 4) showed
that, emerging from this canal, the medial branch sent
a branch to the adjacent zygapophyseal joint and just
after another to the subajacent zygapophyseal joint.
The medial branch then turned medially and caudally
immediately below to the zygapophyseal joint. Note
that, in one of our dissections we found a case of twin
medial branch through the fibroosseous canal (Fig 1)
as described by Auteroche (9). A schematic course of
the posterior ramus and its divisions are demon-
strated in Figure 5.

The L5 posterior ramus was identified on the dis-
sections as well as on the anatomic and CT sections.
It runs dorsally at the bottom of a groove bounded
medially by the superior articular process of S1, and
caudally and laterally by the ala of the sacrum (Fig 6).
Along its course in this groove the posterior ramus
divided into two branches: a medial branch that
curved medially around the lateral aspect of the lum-
bosacral zygapophyseal joint and a lateral branch that
runs downward to join the S1 posterior ramus (Fig 7).

FIG 1. Photograph (A) and schematic
drawing (B) of a right posterolateral view of
a dissection of a posterior lumbar ramus
and its divisions at L2–L3. The medial
branch of a L2 posterior ramus (arrow-
heads) runs against the lateral surface of
the caudal edge of the superior articular
process (black curved arrow) and then
passes under a ligament (long black arrow)
connecting the accessory process (a) and
the mamillary process (m). Note the lateral
branch of L2 posterior ramus (long white
arrow) and vessels (white curved arrow) as
well as the duplicity of the medial branch
in the fibroosseous canal (twin medial
branch).
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The posterior ramus was accompanied at that point
by vessels located just laterally and cranially.

Discussion
We have depicted the medial branch of the poste-

rior lumbar nerve using a neurography technique,
which was described in the 1970s (16, 17), because it
appeared to us as an interesting way to demonstrate
the posterior ramus and its divisions by a radioana-
tomic correlation. We chose to perform CT instead of
MR imaging after neurography because infiltrations
of the posterior lumbar ramus or zygapophyseal joint
are frequently performed under CT guidance. The

treatment of the facet syndrome remains controver-
sial (12). Some authors have described intraarticular
steroid injection into zygapophyseal joints in which
temporary pain relief is obtained in most cases. Facet
joint denervation has been considered and several
ways of performing this procedure have been sug-
gested. Schmid et al (14) described a CT-guided in-
jection of alcohol dorsal to the zygapophyseal joint
capsule. Schmid et al checked the extraarticular
placement of the needle by injecting a small amount
of contrast agent; however, this technique, which
lacks precise landmarks for injection, is not selective
of the medial branch course. Bogduk and Long (13)
recommended performing under fluoroscopy the in-

FIG 2. Axial CT section (A) and corresponding gross anatomic section (B) show the L1 posterior ramus dividing into a medial branch
(black arrow) and a lateral branch (white arrow) at the back of the transverse process. The medial branch is demonstrated (black arrow)
on the corresponding histologic section (C).

FIG 3. Anatomic axial CT scan (A) after nerve injection and corresponding gross anatomic section (B) showing the L2 posterior ramus
(long arrow) located into the groove bounded by the accessory process (a) and the mamillary process (m). Note the vascular pedicle
(short arrows) located at the medial aspect of the medial branch. The histologic section (C) performed at this level demonstrates the
medial branch (long arrow), the vascular pedicle (short arrows), the accessory process (a), and the mamillary process (m).
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filtration of the medial branch of L1–L4 nerve roots
at the junction between the superior articular process
and the base of the transverse process, immediately
below the most medial end of its superior edge. In-
deed, they demonstrated by anatomic dissections that
the medial branch was within 5 mm of this point.
Gangi et al (10) also suggested the same landmarks
under CT guidance. We stress that using this land-
mark includes a risk of alcohol diffusion through the
intervertebral foramen, which can be toxic for the
anterior ramus. Moreover, injection in this area may
not be selective for the medial branch because of the
proximity of the division of the posterior ramus.

Our study confirmed that the fibroosseous canal
located between the mamillary and the accessory pro-
cess is a constant pathway for the medial branch of
L1–L4 nerve roots (5–9). More precisely, both in-
jected CT scans and anatomic sections revealed a
constant positioning of the nerve within this canal
(Fig 3). Indeed, the medial branch was always located
in the lateroposterior part of the canal, closer to the

accessory process than to the mamillary process.
Therefore the accessory process, which is easily rec-
ognized on the axial CT images, appears to be an
important bony landmark for CT-guided injections,
which should then be done just medially to it. Using
this landmark may allow a precise injection targeting
the medial branch of the posterior ramus with de-
creased risk of ethanol diffusion through the interver-
tebral foramen.

The posterior ramus of the L5 nerve root and its
division into a medial and lateral branches could also
be identified into a groove bounded laterally by the
ala of the sacrum and medially by the root of the
superior articular process of S1 as yet described (7, 8).
Here too, this bony groove is easily identified on CT
images and represents an important bony landmark
for infiltration of the posterior ramus under CT guid-
ance. This bony groove has been described as a land-
mark for infiltrations by Bogduk and Long (7). We
agree with these authors that infiltration into this
groove would not be selective of the medial branch.
Indeed, it is the L5 posterior ramus that runs in this
groove to divide distally at its posterior part into the
medial and lateral branches. Our study also con-
firmed the dual innervation of the zygapophyseal
joints, which implies that denervation of one joint
requires injection of both the branch of the corre-
sponding level and the branch of the supra-adjacent
level. Finally, our study confirms the presence of
blood vessels coursing along the posterior ramus and
its medial branch, which implies that the radiologist
should consider injecting some iodine contrast agent
before steroids or alcohol administration, to make
sure that the needle is not placed in these vessels.

Our study had some limitations. Opacification of
the posterior and medial ramus was not obtained at
all vertebral levels on CT images. This is first due to
the fact that, unlike veins and arteries, nerves are not
hollow structures and thus the contrast media cannot
fill the whole nerve but has to diffuse around the

FIG 4. Right posterior view of a dissection at L2–L3 interver-
tebral level showing the division of the medial branch into a
branch (white arrow) innervating the adjacent zypapophyseal
joint and into another branch (black arrow) innervating the
subadjacent zygapophyseal joint.

FIG 5. Drawing showing on a left posterolateral view the
course of a posterior lumbar ramus (long arrow) and its division
into a lateral branch (short arrow) running at the back of the
transverse process and into a medial branch (arrowhead) run-
ning dorsally and caudally against the anterolateral edge of the
superior articular process and then passing between the acces-
sory and mamillary process.

FIG 6. Posterior view of the left part of the first sacral vertebrae
(S1) showing the groove bounded by the base of the superior
articular process of S1 (black arrow) and the ala of the sacrum.
The course of the medial branch of the posterior ramus is ma-
terialized by a yellow plastic wire (white arrows).
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fibers. Moreover performing nerve injection under
the epineurium is a delicate undertaking because of
the nerve fragility and the small size of the nerve
roots.

Conclusion
Our study reports a constant relationship of the

L1–L4 medial branch of the posterior ramus with the
accessory process and of the L5 medial branch of the
posterior ramus with the groove bounded laterally by
the ala of the sacrum and medially by the root of the
superior articular process of S1. These bone struc-
tures can be easily depicted on CT images, which may
allow a selective infiltration of these structures. In our
experience the use of these landmarks allows an easy
infiltration of the medial branch.
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FIG 7. Axial CT scan (A) and corresponding gross anatomic section (B) showing the L5 posterior ramus (white arrow) located into a
groove bounded medially by the superior articular process of S1 (black arrow) and laterally by the ala of the sacrum (as). The gross
anatomic section was dissected to better show the whole course of the posterior ramus into the bony groove. S1, first sacral vertebrae;
SG, spinal ganglia.
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