Rheumatology International (2019) 39:1655-1660 R h e u m ato I O g y

https://doi.org/10.1007/500296-019-04346-0 INTERNATIONAL

CASES WITH A MESSAGE q

Check for
updates

Klippel-Feil syndrome misdiagnosed as spondyloarthropathy:
case-based review

Stjepan Cota'® - lva Zagar>3*© - Valentina Delimar*® - Mislav Pap>*© - Doroteja Peri¢?® - Porin Peri¢*>

Received: 27 February 2019 / Accepted: 11 June 2019 / Published online: 18 June 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Spondyloarthropathy refers to any joint disease of the vertebral column, but the term is mainly used for a specific group of
disorders called seronegative spondyloarthropathies (SpAs). The axial skeletal involvement, peripheral and extra-articular
manifestations and an association with the major histocompatibility complex class I human leukocyte antigen-B27 (HLA
B27) are commonly shared features of SpAs. Klippel-Feil syndrome (KFS) is a rare congenital disorder characterized by the
fusion of one or more cervical vertebrae, accompanied by various skeletal and extra-skeletal anomalies. We report a case of
an adult male patient with HLA B27 positivity presenting with chronic cervical spine pain accompanied by morning stiff-
ness and periodic night pain, with radiologically confirmed ankylosis and fusion of several cervical segments. His medical
history included urogenital abnormalities operated in childhood and mild mitral prolapse. Initially suspected diagnosis of
an early axial form of SpA was rejected after thorough workup. Instead, the nature of vertebral defects along with the past
medical history of urogenital and cardiac abnormalities pointed towards the diagnosis of KFS. HLA B27 presence can be
a confounder in patients presenting with spinal pain and that is why the differential diagnosis of CSD-s and SpA can be
challenging in some patients.
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Introduction

DX Iva Zagar

iva,zagar@yahoo.com Spondyloarthropathies (SpAs) are a group of chronic inflam-

matory diseases, with a common clinical, genetic and patho-
physiological characteristics [1]. Studies have shown that
there is an unacceptably long period (5-10 years) between
the onset of symptoms and the diagnosis [2]. The axial
skeletal involvement, peripheral and extra-articular mani-
festations and an association with the major histocompat-
ibility complex class I human leukocyte antigen-B27 (HLA
B27) are commonly shared features [1, 3]. “Assessment
of SpondyloArthritis International Society" (ASAS) has
developed in 2009 new classification criteria for SpA [4, 5].
Two major groups were defined: axial SpA with dominant
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such as auditory abnormalities, lung defects, congenital
anomalies of the heart and the urinary tract [9—11].

Here we present a HLA B27-positive patient with KFS,
to whom SpA was initially misdiagnosed.

Case report

A 44-year-old male patient, working as a computer techni-
cian, presented to our outpatient clinic with neck and bilat-
eral shoulder pain that lasted for over a decade, accompanied
by occasional left-arm paresthesia. He also complained of
prolonged neck morning stiffness and periodic night pain.
The pain was responsive to non-steroidal anti-inflammatory
drugs (NSAIDs). His medical history included hypospa-
dias and cryptorchidism documented in early childhood,
with subsequent urethral reconstruction and orchiectomy.
He developed mild mitral insufficiency as an adult. Family
medical history was positive for chronic cervical spine pain,
yet no member of his family was diagnosed with SpA. There
was also no family history of CSD-s. Physical examination
revealed cervical spine tenderness with a limited range of
motion, especially lateroflexion and rotation movements.
There was a loss of lumbar lordosis, with no tenderness over
the lumbar spine or sacroiliac joints. Schober test was posi-
tive (4.5 cm) and chest expansion was normal (6.5 cm). The
rest of the physical examination was within normal limits.
HLA B27 testing was positive. Cervical spine radiograph
showed alordosis, ankylosis with a fusion of the C2-C3,
C4-C5, C5-C6 and calcifications of the anterior longitudinal
ligament at the level of C5-C6. Cervical spine computed
tomography (CT) confirmed the vertebral block of C2—-C3,
C4—C5 and C6-C7, with fusion anomaly of the posterior
arch of C4, C5, C6 (Fig. 1). Considering suspected SpA,
primarily an early axial form of AS, the patient was admitted

Fig.1 Computed tomography showing a block of C2-C3, C4-C5 and
C6-C7 vertebral body, with micro-discs and synostosis of the small
joints of the vertebrae, fusion anomaly of the posterior arch of C4,
C5, C6 and massive bridging osteophytes of the C3—C4 and C5-C6
segment, with the reduction of the retropharyngeal space
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for a more extensive hospital evaluation. Control radiograph
of the cervical spine revealed no major changes (Fig. 2).
Thoracic and lumbar spine radiographs were normal. Pelvis
radiograph showed enthesopathy of the iliolumbar ligament
and the pubic arches. Routine blood tests, inflammatory
markers, rheumatoid factor, anti-cyclic citrullinated pep-
tide, immunoelectrophoresis and bone densitometry were
normal. Electrocardiogram revealed incomplete right bundle
branch block, while echocardiography confirmed the afore-
mentioned mild mitral insufficiency.

Considering the medical history of urogenital abnormali-
ties, cardiac involvement with mitral prolapse and radio-
logically confirmed block fusion of the C2—-C3, C4-C5 and
C6-C7 vertebral body, while without certain elements that
would support the definite diagnosis of an inflammatory
rheumatic disease, the patient was diagnosed with KFS.
He was consequently successfully treated with NSAIDs
and intense physical therapy and remained symptom-free
at 5-month follow-up. The timeline of interventions and
outcomes regarding the presented case is shown in Fig. 3.

Search strategy

We searched MEDLINE/PubMed, Scopus and Web of Sci-
ence databases for original articles, reviews, letters, com-
ments and abstracts from scientific congresses published
in English or at least with English abstract. There were
no exclusion criteria regarding the date of publication to
obtain the largest number of references, so we searched
from database inception to January 2019. We used search

9%

terms including “Klippel-Feil syndrome”, “congenital spi-
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nal deformity”, “inflammatory joint disease”, “spondyloar-
thropathy”, “ankylosing spondylitis” and “HLA B27” and

Fig.2 Plain radiographs showing alordosis with congenital fusion of
the C2-C3, C4-CS5 and C6—C7 vertebral body. Massive bone apposi-
tions of the lower surface of C5 vertebrae as on the upper part of the
C6 vertebrae with reduced length of the C2—C5 spinal processes with
Synostosis
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Fig.3 The timeline of interventions and outcomes regarding the presented case

following Boolean operators “Klippel-Feil syndrome” OR
“congenital spinal deformity” AND “spondyloarthropathy”
OR “inflammatory joint disease” OR “ankylosing spondy-
litis™. Titles, abstracts and full reports were screened by the
first three authors (SC, IZ, VD) and the final search was
verified by the last author (PP).

Discussion

The presented patient was HLA B27 positive with a his-
tory of chronic cervical spine pain accompanied by morning
stiffness and good response to NSAIDs, with initial radio-
graphs showing ankylosis and fusion block from C2 to C6,
which laid suspicion for an early axial form of SpA. Today
axial SpA term covers the entire spectrum of patients with
radiographic sacroiliitis (radiographic axial SpA or anky-
losing spondylitis, AS) and without radiographic sacroili-
itis (non-radiographic axial SpA). There are still doubts as
to whether radiographic and non-radiographic axial SpA
should be considered as two distinct entities, or as a con-
tinuous disease spectrum. Currently, the prevailing view is
that axial SpA includes one disease spectrum, in which the
non-radiographic axial SpA may develop the radiographic
changes over time [12]. HLA B27 positivity is considered as
somewhat of a hallmark for the SpA spectrum, considering
that its prevalence in the literature is similar between both
forms: 86.4 vs 89.1%, 74.7 vs 82.2%, and 74.8 vs 81.5% for
non-radiographic axial SpA and AS, respectively [3, 13—15].

However, the presence of HLA B27 can be misleading, espe-
cially in patients who experience symptoms as inflamma-
tory pain, morning stiffness and good response to NSAIDs
[1]. The differential diagnosis of CSD in these cases comes
unlikely, especially when it comes to older patients. How-
ever, Qian et al. reported several cases of AS associated
with CSD-s [6]. CSD-s and AS are different clinical entities
with different underlying pathophysiological mechanisms.
However, their clinical and radiological manifestations can
sometimes overlap and lead to misdiagnosis [6]. To the best
of our knowledge, there is only one case reporting a patient
with KFS who was later also diagnosed with AS [16]. The
fusion block of cervical vertebrae that our patient had can
be present in both AS and KFS and distinguishing between
them can be challenging, especially in sporadic cases of KFS
in older patients [17]. Morning stiffness, itself not a typical
feature of KFS, initially pointed us to the diagnosis of SpA.
However, in the presented case, it can be understood as a
symptom experienced due to the anatomical anomalies.
Over a century has passed since Maurice Klippel and
Andre Feil described a patient with ‘fused’ cervical ver-
tebrae. The presented patient was a 46-year-old tailor with
a short neck, limited neck movement, and low posterior
hairline, later typically known as the Klippel-Feil triad of
symptoms [18, 19]. KFS results due to the failure of proper
segmentation of vertebrae during embryonic development
and is associated with derangements within the signaling
pathways during paraxial mesoderm differentiation and
somite development [9, 20]. Over the past few years, much
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has been acknowledged about the inheritance of this dis-
ease and various dominant and recessive gene mutations
were discovered [9]. Mutations in GDF6 (MIM#601147)
and GDF3 (MIM#606522) have been associated with auto-
somal-dominant KFS [10, 21]. Mutation in the MEOX1
gene, located on chromosome 17q21.31 is associated with
autosomal recessive KFS and according to Karaca et al., a
homozygous frameshift mutation in RIPPLY?2 is responsible
for a new type of autosomal recessive KFS [22, 23]. The
incidence of KFS is reported to be 1 in 40,000 newborns
worldwide, with a slight female predominance of 3:2 [8,
24-26]. The latest cross-sectional study of Gruber et al.
revealed a prevalence of KFS to be 0.0058% (1 in 172) [27].

This syndrome may be associated with many skeletal
and extra-skeletal anomalies. The most common skeletal
abnormality is cervical scoliosis, with a reported preva-
lence of 60-70% in different studies [25, 28]. The second
most common skeletal abnormality is Sprengel deformity,
a congenitally high scapula which was first described by
Eulenberg in 1963, but the theory of its existence was pro-
posed almost 30 years later by Otto Sprengel [29-31]. The
Cavendish classification system based on the deformity was
proposed in 1972 and consists of four grades [32]. Grade
1 describes a very mild deformity, unnoticeable when the
patient is dressed, grade 2 describes a mild deformity vis-
ible as a lump in the web of the neck when the patient is
dressed, grade 3 describes a moderate deformity visible with
the shoulder joint elevated 2-5 cm and grade 4 describes a
severe deformity with shoulder joint elevation of more than
5 cm, or evidence of the superior angle of the scapula near
the occiput, with or without webbing. The first two grades
are treated conservatively and higher grades require sur-
gery [9, 32]. Other reported skeletal abnormalities include
cervical ribs, spina bifida, limb anomalies, hemivertebrae
and butterfly vertebrae [9, 22, 33] Out of the craniofacial
anomalies that accompany KFS, the most common are facial
asymmetry, cleft palate and bifid uvula, with an incidence of
13-15%, respectively [33, 34].

The extra-skeletal anomalies associated with KFS include
genitourinary anomalies (renal agenesis, anomalies of the
kidneys, urinary bladder and urethra, absence of uterus), car-
diovascular anomalies (aortic and mitral insufficiency, mitral
valve prolapse, atrial septal defect, coarctation of aorta), res-
piratory anomalies (supernumerary pulmonary lobes, sleep
apnea), otological anomalies (external ear malformations,
Eustachian tube dysfunction, sensorineural, conductive or
mixed hearing loss, deafness), ophthalmological anomalies
(strabismus, nystagmus, choroid retinal atrophy) and cen-
tral nervous system anomalies (seizures, mirror movements,
hydrocephaly, paresthesia, meningocele, syringomyelia,
hemiplegia or tetraplegia, intracranial neoplasms and other)
[17, 33—40]. There are reports that relate KFS to different
other anomalies, such as variations in the course and origin
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of vertebral arteries, Arnold—Chiari malformation, autoim-
mune thyroiditis or spinal neurenteric cyst [7, 41, 42].

To date, multiple classification systems for KFS have
been proposed. In 1919, Feil defined three morphological
subtypes: Type I with multiple fused cervical and upper tho-
racic vertebrae, Type II with the fusion of only one or two
intervertebral cervical spaces and Type III with both cervi-
cal and lower thoracic or lumbar fusion [19]. Clarke et al.
have developed a new classification system in 1998 based on
both fusion type and inheritance type: Type I with C1 fusion
(O—C1 and/or C1-C2) and recessive inheritance, Type II
with most anterior C2—-C3 fusion and dominant inheritance,
Type III with isolated cervical fusions and recessive inherit-
ance or reduced penetrance and Type IV with cervical verte-
brae fusion, possibly X-linked, which includes cases of Wil-
dervank and Duane syndrome [43]. The latest, and currently
most used classification, was proposed by Samartzis et al. in
2006 and is radiologically determined: Type I with a single,
congenitally fused cervical segment, Type II with multiple,
noncontiguous, congenitally fused segments and Type III
with multiple, contiguous, congenitally fused segments [44].

The presented patient had a fusion from C2 to C6 and
would, therefore, be classified according to Samartzis et al.
as Type III KFS. Even though Type III KFS patients were
reported to have an increased risk of neurological symptoms
and complications that could require surgical intervention,
that was not the case in our patient [44]. It is known that in
milder forms of KFS spine-related neurological symptoms,
such as paresthesia in our patient, can manifest in adulthood
and warrant only careful follow-up in case of radiculopathy
or myelopathy development [44, 45]. The presented patient
had none of the most common described KFS-associated
skeletal abnormalities. Out of the extra-skeletal abnormali-
ties, he had urogenital and cardiac system involvement.
Other than surgical treatment for specific skeletal and extra-
skeletal abnormalities when needed, intense physical ther-
apy was proven in KFS patients to give satisfactory results,
decrease pain and maintain optimal functional status [44].

Literature shows that KFS has a highly variable pheno-
type expression, with actually less than 50% of patients hav-
ing all three signs of the classic KFS triad [8]. As clinicians,
although it is rare, we should bear in mind the possibility
of KFS, as well as other CSD-s in the differential diagnosis
when dealing with patients presenting with chronic spine
pain, because early diagnosis and treatment are essential to
prevent possible irreversible neurological damage in these
patients. To the best of our knowledge, SpAs have not yet
been connected with the spectrum of associated diseases
when it comes to KFS. The coincidence of HLA B27 and
KFS in the presented patient may only be just a coincidence,
or it may possibly be a new piece to add to the pathophysiol-
ogy of the KFS puzzle. The differential diagnosis of CSD-s
and SpA can, therefore, be challenging in some patients.
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