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Alternative classification and screening protocol
for transitional lumbosacral vertebra in German
shepherd dogs
Anu K Lappalainen1*, Reea Salomaa1, Jouni Junnila3, Marjatta Snellman1 and Outi Laitinen-Vapaavuori2
Abstract

Background: Lumbosacral transitional vertebra (LTV) is a common congenital and hereditary anomaly in many dog
breeds. It predisposes to premature degeneration of the lumbosacral junction, and is a frequent cause of cauda equina
syndrome, especially in German shepherd dogs. Ventrodorsal hip radiographs are most often used in diagnosis of LTV in
screening programs. In this study, value of laterolateral lumbar spine radiographs as additions to ventrodorsal radiographs
in diagnosis of LTV, and characteristics of LTV and the eighth lumbar vertebra (L8) in laterolateral radiographs were
studied. Additionally, computed tomography (CT) features of different types of LTV were elucidated.
Methods: The ventrodorsal pelvic and laterolateral lumbar spine radiographs of 228 German shepherd dogs were
evaluated for existence and type of LTV. Morphology of transverse processes was used in classification of LTV in
ventrodorsal radiographs. The relative length of sixth (L6) and seventh (L7) vertebrae (L6/L7) was used in characterization
of these vertebrae in laterolateral radiographs. CT studies were available for 16 dogs, and they were used for more
detailed characterization of different types of LTV. Non-parametric �2 statistics, generalized logit model for multinomial
data, and one-way analysis of variance was used for statistical analyses.
Results: In all, 92 (40%) dogs had a LTV, the most common type being separation of first spinous process from the
median crest of the sacrum in 62 dogs (67% of LTV). Eight dogs had eight lumbar vertebrae. Those dogs with LTV had
longer L7 in relation to L6 than dogs with normal lumbosacral junctions. When L6/L7 decreased by 0.1 units, the
proportion of dogs belonging to the group with L8 was 14-fold higher than in the group with normal lumbosacral
junctions. L8 resembled first sacral vertebra (S1) in length and position and was therefore classified as one type of LTV.
With CT it was shown that categorizing LTV, based on shape and visibility of transverse processes seen in ventrodorsal
radiographs, could be misleading.
Conclusions: We suggest that L8 be included as a part of the LTV complex, and the laterolateral radiographs of the
lumbar spine be considered as an addition to ventrodorsal projections in the screening protocols for LTV.
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Figure 1 A ventrodorsal radiograph of a German shepherd dog
with lumbosacral transitional vertebra of type 1 on the right
side (white arrow) and type 3 on the left side (black arrow).

Lappalainen et al. Acta Veterinaria Scandinavica 2012, 54:27 Page 2 of 10
http://www.actavetscand.com/content/54/1/27
Background
The sacrum consists of three fused vertebrae and dev
ops, as do the other vertebrae, from three primary oss
cation centers. The first and second segments ha
additional ossification centers laterally. They represe
ancestral forms of ribs and develop into the ventral par
of the sacral wings [1]. Lumbosacral transitional verteb
(LTV) is a common congenital anomaly seen in seve
dog breeds [2-4]. LTV predisposes to premature dege
eration of the lumbosacral junction, is a frequent cau
of cauda equina syndrome, especially in German sh
herd dogs [4,5], and is thought to be hereditary [6].

The definition of LTV varies in the veterinary litera
ture. It has been described as a vertebra having featu
of both lumbar and sacral vertebrae, in which a di
space exists between the first (S1) and second (S2) sa
segments [3]. Several classification systems of LTV, ba
on the morphology of the sacral wings and their attachme
to the ilium, have been used. It can be classified, based
the morphological characteristics of the transverse pr
cesses and their relationship to the ilium seen in ventr
dorsal radiographs [6], or based on alterations of the cos
processes (this is synonymous with the transverse proc
used commonly in veterinary literature) and ventral al
elements [7]. In a recent study, LTV was divided into fiv
categories, based on ventrodorsal radiographs, in wh
type 1 was a normal sacrum, type 2 was otherwise norm
but with separation of the S1 spinous process from t
median crest, and types 3–5 were more explicit forms of
symmetrical and asymmetrical alterations in the transver
processes [8]. A small number of German shepherd do
have shown an eighth lumbar vertebra (L8), but this h
not been taken into account in the classification of LT
[6,8]. However, it seems possible that the presence of L
part of the LTV complex [9].

LTV is usually diagnosed radiographically, using a ve
trodorsal projection [6-8,10], but the laterolateral projec
tion has been used in combination with ventrodorsal
obtain a diagnosis [3]. Computed tomography (CT)
widely used in diagnostics of lumbosacral disease [11] a
with this modality the sacrum can be seen without supe
imposition of other pelvic structures. The appearance
the different types of LTV has not been described in det
using CT.

The prevalence of LTV in German shepherd dogs
reported to be from 4.3% to 29.0% [6,8,10] and
thought to be hereditary [6,8]. Due to the hereditar
base as well as orthopedic and neurological con
quences caused by LTV, use of affected dogs
breeding is discouraged [2]. Screening for LTV
addition to hip dysplasia is possible, since the lumb
sacral junction is visible in hip-screening radiograph
[12]. However, an LTV is not always visible in ventro
dorsal radiographs [4].
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The aims of this study were to determine the diag
nostic value of the laterolateral radiographic proje
tion as an addition to ventrodorsal projection in
diagnosing LTV in screening programs for Germa
shepherd dogs, and to describe the features of LT
and L8 in laterolateral radiographs. An additional ai
was to compare radiographic and CT features of d
ferent types of LTV. Our hypotheses were that L8
part of the LTV complex, and that a laterolatera
radiographic projection increases significantly the a
curacy of the diagnosis of LTV in screening program

Methods
The ventrodorsal pelvic and laterolateral lumbar spin
radiographs of German shepherd dogs were collec
from three sources: 1) Finnish Kennel Club hip dyspla
screening radiographs in 2007, when an additional lat
olateral projection of the lumbar spine, as requested
the national breed club, was included in the screeni
radiographs, 2) radiographs from the Finnish Bord


















