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Background: For patients who have back pain or radiating pain, lumbar intervention
should be performed at the correct lumbar segment that triggers pain. It is quite com-
mon for pain physicians to identify lumbar segments based upon the 12th pair of ribs to
do an interventional procedure.

Case: We experienced two cases of rib number abnormality (absent 12th rib pair) that
made the injection ineffective. In both cases, we had misidentified the lumbar seg-
mentation due to rib abnormality. Although the procedure was performed properly, the
clinical symptoms of the patient were not well correlated with the dermatome, and the
diagnosis was delayed.
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Conclusions: These cases suggest that rib counting is necessary for more accurate lum-
bar segmentation. If the expected effect has not appeared after intervention, rib num-
bers should be checked.
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Identification of the correct lumbar segment in order to
perform interventional procedures for back pain patients
with radiating pain in the lower extremities is very important.
Injection at the wrong level leads to unwanted effects or no
effect for the patients. Many pain physicians use fluoroscopy
to identify the segments of the lumbar vertebrae, but it may
cause confusion if the lumbar spine has anatomical defor-
mities such as lumbarization or sacralization [1]. Thus, the
fifth lumbar vertebra may be fused with the sacrum, or the
sacrum may be separated to form the sixth lumbar vertebra.
In these circumstances, many clinicians designate the L1
vertebra based upon the location of the 12th rib. The lowest
rib attached costal facets would be identified as T12, and the
vertebra beneath T12 identified as the first lumbar vertebra.

Jagannathan et al. [2] stated that the costal facets are reliable
markers for T12 identification, and the lumbar segment can
be fairly accurately identified in both the normal and the
lumbarization groups. However, this method has a draw-
back, because up to 8% of normal children have only 11 pairs
of ribs [3]. Here, we report a series of cases of interventional
procedures on the wrong lumbar segment in patients whose

12th pair of ribs was absent.

CASE REPORTS
Case 1

A 70-year-old female visited our pain clinic complaining
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of back pain with burning radiating pain on the left lower
extremity persisting for two months. The radiating pain
continued from the left buttock, posterolateral thigh to the
left lateral calf with a tingling sensation. She rated her pain
numerically as 4 out of 10 (0: no pain, 10: worst pain imagin-
able). Her sensations to light touch and pin prick were nor-
mal, her straight leg raising test was positive, and her dorsalis
pedis arterial pulsation was intact. Lumbar spine magnetic
resonance imaging (MRI) was recommended, and it found
L2/3 diffuse disc bulging and L5 vertebral mild compression
fracture with diffuse degenerative change of the L-spine.
Based upon the radiating pain of the lower limb, we
thought there was involvement of the fifth lumbar nerve (L5),
and attempted a transforaminal epidural steroidal injection
(TFESI) in L5 (L5/S1). With the patient in prone position, we
checked her lumbar segments by fluoroscopy based upon
the 12th rib pair. The sixth lumbar spine, which indicates
a lumbarization deformity, was observed from the fluoro-
scopic image. We performed transforaminal epidural steroid
injection with a mixture solution of 0.1% ropivacaine 4 ml,
dexamethasone 5 mg, and hyaluronidase 750 IU at the left
L5-6 counted from the 12th rib pair under C-arm fluoros-
copy. Despite the steroidal injection, there was no significant
symptom relief immediately after injection, and her symp-
toms did not improve over a week. She revisited two weeks
after the injection. Because her symptom was not improved,

and the shape of the L6 vertebra was similar to that of L5, we

Fig. 1. The sixth lumbar vertebra (lumbarization) was observed by
simple X-ray.
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suspected of lumbarization (Fig. 1). We counted the ribs by
C-arm fluoroscopy, and observed there were only 11 pairs of
ribs. Therefore, TFESI was done one level lower than the pre-
vious injection. TFESI through the left L6/S1 intervertebral
foramen was performed with the same mixture as before. In
two weeks, the radiating pain to the lower limb was improved
by up to 40%, although the lower back pain still continued.
We have speculated the discordance the radiating pain
pattern with nerve segments. Because we counted the lum-
bar segment based upon the lowest rib pair, the first lumbar
vertebra was thought to be one level lower than the vertebra
that has a rib pair. We wondered if the patient had a rib ab-
normality. To make sure, the rib series was taken by the radi-
ologist and confirmed that she had only 11 pairs of ribs (Fig.
2). The first TFESI done at the L5/S1 level was L4/5 indeed,
and the injection one level lower was at the real L5/S1 that we

originally wanted.

Case 2

A 65-year-old female visited to our pain clinic due to severe
pain on her left anterolateral thigh. She was being followed
up for ovarian cancer, and the left paraaortic mass had me-
tastasized to the L1 and L2 vertebrae. Her pain was rated
numerically as 8 out of 10. On physical examination, she had
mild hypoesthesis and allodynia on the left anterolateral
thigh, which corresponded with L2/3. She also complained

about mild back pain and a tingling sensation in both calves,

Fig. 2. The 12th pair of ribs was absent.
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Rib number abnormality

Fig. 3. The sixth lumbar vertebra (lumbarization) was observed by
simple X-ray.

and the symptoms matched with dermatome of the S1 level.
The authors suspected that the cause of the pain was the ir-
ritation of the L2 nerve root.

In order to perform a TFESI, we checked the lumbar seg-
ment based upon the lowest level of rib pair by fluoroscopy.
The observed number of lumbar vertebrae was six, which
meant a lumbarization deformity (Fig. 3). We did a TFESI
with a mixture of 0.2% ropivacaine 4 ml and dexamethasone
5 mg at the left L2/3. Although the procedure was done with-
out any difficulty, the pain was not relieved at all after the in-
jection. Therefore, we presumed that the problem was not of
central origin but was caused by peripheral nerve entrapment
and suspected paresthetica meralgia. We observed the lateral
femoral cutaneous nerve by means of ultrasonographic im-
ages, and used a mixture of 0.375% ropivacaine 10 ml and tri-
amcinolone 10 mg. The patient complained that the pain was
still not relieved at all. Even a minimal blockade effect was
not detected. Because we had experienced an abnormality of
the number of ribs, we again counted the ribs by fluoroscopy
and found that the patient also had 11 pairs of ribs. Therefore,
we performed a TFESI at one level lower, through the actual
L2/3 vertebral foramen. Right after the TFES], significant pain
relief was observed; so the segmentation and injection had
been properly performed. As in the previous case, the first
injected site at L2/3 was actually L1/2.

Unfortunately, the effect did not persist too long after we

followed up the patient for two weeks. Gabapentin 400 mg
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three times a day was given, but pain relief was not apparent.
Although it is reasonable to regard compression fracture with
facet joint syndrome in clinical features, we carried out an
additional examination because she was a cancer patient and
reevaluated the left paraaortic mass by PET-CT. The size of
the mass had increased (3.4 cm — 5.3 cm), and we found that
the mass had invaded the L1, L2 vertebral body and left psoas
muscle. She was transferred to the department of obstetrics
and gynecology, and concurrent chemotherapy and radio-

therapy was conducted. Her pain was decreased in a week.

DISCUSSION

Lumbosacral transitional vertebrae are common spinal
anomalies defined as sacralization or lumbarization. The
prevalence of those anomalies has been reported as up to
30% [4]. Also, symptoms can originate from many segments,
and physical examination may be confused in many cases
[5]. Because the spinal anomalies differ morphologically, it
is challenging but important to identify the correct lumbar
segment as the actual site of the pain source. Many pain phy-
sicians use fluoroscopy to identify the segment of the lumbar
vertebrae, but it may cause confusion if the lumbar spine has
those lumbosacral transitional vertebrae. Inaccurate segment
identification may lead to intervention at unintended levels.
Injecting at the wrong segment is not only ineffective for the
patient but also affects the future diagnostic plan, and may
delay other therapeutic modalities, such as surgery or che-
motherapy.

Furman et al. [6] summarized the method of identifying
vertebral levels. Vertebral segments are identified by count-
ing down from the C2 vertebra using imaging studies. Also,
anatomic landmarks, such as transverse processes of the
lowest lumbar vertebra and iliac crest, are used for identify-
ing vertebral levels. If the segments are not clearly identified
by the methods mentioned above, vertebrae can be defined
by counting down from the T12 vertebra, where the lowest
rib originates. However, identified abnormalities and the
patient’s clinical findings should be correlated, because none
of the identification methods is 100% accurate. Many clini-
cians designate the L1 vertebra by locating the 12th rib. The
costal facets that attach ribs are observed at the T12 vertebrae
in 96.9% of normal patients and 91.7% of lumbarization pa-

tients. Thus, costal facets can be used as a reliable marker for
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the T12 vertebrae [2]. However, some rib-number anoma-
lies have been reported, especially in pediatric patients. In
a study, an abnormal number of ribs was observed in 8% of
fetuses, and most of those anomalies had 11 pairs of ribs [3].
Although normal variants are usually clinically insignificant,
ribs can differ in number, size, and shape [7]. As far as we
know, there has been no report of injections in undesired lo-
cations due to absence of ribs in adult population. We recom-
mend counting vertebrae from T1 if a patient does not have a
prior image or if the intervention does not correlate with the
symptoms of the patient.

In the first case, we had misidentified the 11th ribs as
the 12th ribs, and had no effect from the intervention. Al-
though the procedure was performed properly, the clinical
symptoms of the patient were not well correlated with the
dermatome [8]. The second case was also an example of
misidentification of lumbar segments because of rib-number
abnormality, but the effect was insufficient even after proper
intervention following rib count. Thus, wrong segmentation
delayed the diagnosis of the increased size of the mass. Also,
the diagnostic blockade should be performed on the same
day using two local anesthetics with different half-lives, such
as lidocaine and bupivacaine, and should be diagnosed by
the time they affect the sensory nerve segments.

In conclusion, we recommend counting the number of ribs
by C-arm fluoroscopy or X-ray to make sure the spinal seg-
ment is accurate when the intervention has been performed
correctly. If the expected effect has not appeared after inter-

vention, rib numbers should be checked.
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