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Abstract
Klippel-Feil Syndrome (KFS) is a complex syndrome comprises of classical clinical 
triad of short neck, limitation of head and neck movements and low posterior 
hairline. This syndrome is resulting from failure of the normal segmentation of 
cervical vertebra.
In this present case in addition to classical clinical triad we have found short stature, 
scoliosis at cervico- dorsal junction and sprengel deformity of the shoulder. We 
didn’t find any association of hearing impairment, congenital heart disease and 
renal abnormalities. There was no any neurological deficit and normal school 
performance. 
Patient with KFS usually have good prognosis if cardiopulmonary, genitourinary, 
auditory problems are identified and treated early.

Key words: Congenital; Fusion; Klippel-Feil syndrome; Cervical vertebrae.

INTRODUCTION
Klippel-Feil Syndrome (KFS) was first discovered by Maurice Klippel and Andre 
Feil  in 19121. KFS is a complex syndrome comprises of classical clinical triad of 
short neck, limitation of head and neck movements (Especially lateral bending)   and 
low posterior hairline2. In 50% cases have all three component of this syndrome. It 
occurs in 1 of every 42,000 births and 60% cases are Female2. KF syndrome is group 
of deformities that result due to failure of the normal segmentation and fusion 
processes of mesodermal somites, which occurs between the third and seventh week 
of embryonic life3,4. Almost all cases of this syndrome occur sporadically; 
nevertheless, close evaluation of the immediate family is recommended3,4. It is 
associated with several defects, such as deafness, either conductive or neural, 
congenital heart defects,the most common being a ventricular septal defect, mental 
deficiency, cleft palate, anomalies of kidneys and rib, the Sprengel quence (Elevated 
scapula), hemivertabrae, basilar impression, platybasia, spina bifida, torticollis, and 
scoliosis or kyphosis. Patients with KFS may exhibit a smaller lower third of the face 
and facial asymmetry with no dental implications5.

Usually in Sprengel deformity there is loss of abduction & forward flexion after 90 
deg. In 30 % of cases with Sprengel deformity, the scapula is bound to cervical spine 
by fibrous tissue, cartilage or an omovertebra bone which restrict abduction of 
shoulder after 90 degree. The differential diagnosis of this condition includes 
spondylocostal dysostoses, Poland syndrome, spondyloepiphysial dysplasia and  
short-rib polydactyl syndromes6.
The bony malformations present in patients with KFS may entrap and damage the 
brain and spinal cord. Disorders of the lower vertebral region may become 
symptomatic during the rapid growth of adolescence or in adult life.
In this report, we present clinical and radiographic findings in an 8-year-old girl with 
KFS.
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CASE REPORT
A 7 years 6 month old girl attended Child Neurology OPD of 
Autism and child development Centre of Chattagram Maa 
Shishu-O-General Hospital with the complaints of short stature 
and not growing well as comparison with other peers. There 
was no history of consanguinity. She was delivered normally at 
term at local clinic and cried immediately after birth. There was 
no antenatal history of fever, hypertension and taking any drug. 
There was no history of any significant event during pregnancy. 
She was not having any history trauma, or infection. She has 
completed all her vaccination. There was no significant family 
history. Her developmental milestones were appropriate for her 
age, sitting at eight month, standing at twelve month, walking 
at fifteen month. Her school performance is satisfactory as per 
her school teacher. She is independence in her all daily 
activities.
On examination she is cooperative with normal body built and 
short in height. She has short neck and low posterior hair line. 
She can perform full flexion of neck, partly extension, rotation, 
but there is limitation of lateral bending of cervical spine. Both 
scapulas are elevated. Abduction of both shoulder joints is 
limited up to 90 degrees. No neurological deficits are identified. 
Other system examination revealed no abnormalities. Her 
height is 105 cm, height for age Z score -3.4SD, Upper segment 
46 cm, lower segment 59 cm, upper segment lower segment 
ratio is 0.7: 1. Her weight is 18 kg, weight for age Z score is -
1SD.  Radiological examination of cervical spine and both 
shoulder joint revealed segmentation failure at multiple levels 
of cervical   and upper thoracic spines. There is   interbody 
fusions at C3. C4,C5.C6, C7.D1, D2 to D6. Clefting seen  in 
C7, D5.  There is odontoid hypoplasia with suspected axial 
subluxation of atlanto–axial joint are seen. There is   
dextroscoliosis  at cervico-dorsal junction and fusion of right 
upper 3 ribs and left 1st and 2nd ribs. Image of shoulder joints 
show elevated high riding left scapula suggestive of sprengel 
shoulder. The girl was referred to Senior Plastic Orthopedic 
Surgeon & was advised for conservative management to begin 
with. As our case was not having any neurological or any other 
systemic involvement   she was advised exercises of neck & left 
shoulder 5 to 6 times a day. Corrective cervical collar was 
prescribed and the technique of manual traction of cervical 
spine was explained & demonstrated to her father. Prognosis 
was explained in detail.

Figure 2 : Clinical photograph showing sprengel shoulder
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Figure 1 : Clinical photograph showing short neck

Figure 3 : Clinical photograph showing low posterior hairine 
and  elevated left scapula 

Figure 3 : Radiological examination of cervical spine revealed 
interbody fusions at C3.C4, C5.C6, C7.D1, D2 to D6, fusion of neural 
arches C3 to C7, clefting C7, D5. hypoplasia odontoid with suspected 
axial subluxation of atlanto-axial joint, dextroscolosis at cervico-dorsal 
junction, fusion of (R) upper 3 ribs and (L) 1st & 2nd ribs

Figure 4 : Radiological examination of chest and both shoulder 
joint revealed elevated high riding (Left) scapula 
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DISCUSSION
Klippel-Feil Syndrome (KFS) refers to failure of Cervical 
vertebral segmentation resulting from  failure of the normal 
segmentation and fusion processes of the mesodermal somites, 
which occur between the third and seventh week of embryonic 
development3,4.  According to Gunderson and others there are 3 
types of cervical vertebral fusion defect related to Klippel-Feil 
anomalies7: 
Type-I massive fusion of many cervical and upper thoracic 
vertebrae into bony blocks
Type-II fusion of only 1 or 2 interspaces,usually C2-C3 or C5-
C6, but there can be intrafamilial variability
Type III-both cervical fusion and lower thoracic or lumbar 
fusion, often associated with multiple organ anomalies and 
subsequent neurologic compromise. 
A fourth type of Klippel-Feil anomaly has been suggested to be 
associated with sacral agenesis5. This patient presented with a 
short neck, limited neck movements and a low-set posterior 
hairline. Radiologically there are interbody fusions at C3. C4, 
C5.C6, C7.D1 and D2 to D6. With these features, this present 
case fits the type II category of KFS. Klippel-Feil   syndrome 
with this category may associate with partial or complete 
conductive hearing impairment, congenital heart disease, 
underdeveloped low-set ears and facial asymmetry. These 
findings are not consistent with our patient. However because 
of the high incidence of hearing loss in patients with KFS, 
audiologic examinations are recommended. Thorough 
orthodontic evaluation is also very important in   patient with 
KFS as these patients might have sub mucous cleft palate and 
congenitally absence teeth8. 
To the best of our   knowledge, fusion of right upper 3 ribs and 
left 1st and 2nd  rib  has not yet been reported with KFS. 
Scoliosis  is the most common associated abnormality with 
KFS, was seen in the case presented and it is found at cervico- 
dorsal junction.
Moreover to the best of our knowledge Odontoid hypoplasia 
and subluxation of  atlanto axial joint  has not been yet reported 
with KFS. It is one of the most frightening finding as cervical 
cord, brain stem are at risk of injury.   
In addition to scoliosis, the presence of a Sprengel deformity was 
identified. It is  the second most common deformity associated 
with KFS, was first described by Eulenberg in 18639,10. The 
accepted cosmetic classification of Sprengel deformity, the 
Cavendish classification, was proposed in 197211.
The Cavendish classification system proposed grades based on 
the deformity. Grade 1 is described as a very mild deformity 
that is not noticeable when the patient is dressed. Grade 2 is 
described as a mild deformity that is visible as
a lump in the web of the neck when the patient is dressed. 
Grade 3 is a moderate deformity described as an easily visible 
deformity with the shoulder joint elevated 2–5 centimeters. 
Grade 4 is a severe deformity with shoulder joint elevation 
greater than 5 centimeters or evidence of the superior angle of 
the scapula near the occiput with or without webbing. Although 

this classification does not consider function, it is utilized in the 
management of the deformity for objective differentiation when 
surgical intervention is necessitated to correct both appearance 
and function.
In the case of our patient, the left shoulder was elevated and 
clinically consistent with Grade 2 Sprengel deformity 
according to the Cavendish classification.
No surgical intervention, such as disc arthroplasty or fusion of 
unstable adjacent cervical spine levels, was indicated for our 
patient, since neurologic symptoms to suggest radiculopathy or 
myelopathy were not evident. However, Type III KFS patients 
do have increased risk of developing radiculopathic or 
myelopathic symptoms when compared to Type I and II 
patients12. Typical age of onset of spine related neurologic 
symptoms is between 10 and 11 years of age for KFS patients 
when the disorder is identified in childhood. However, patients 
with milder forms of KFS not detected in childhood can present 
with neurologic symptoms into their 40s13,14. For this reason, 
the patient was encouraged to continue routine follow-up to 
evaluate for future development of neurological deficit.
The treatment for Sprengel deformity depends on the severity 
of the abnormality. For mild deformities classified as Cavendish 
Grades 1 and 2, nonsurgical options including physical therapy, 
stretching, and continued observation are most beneficial for 
the prevention of torticollis and decreased range of motion. 
Moderate and severe deformities that fall into the higher 
Cavendish classification grades are candidates for surgical 
intervention. There are two of the most popular procedures are 
the Green’s and Woodward procedures.
Patient with KFS usually have good prognosis if 
cardiopulmonary, genitourinary, auditory problems are 
identified and treated early16. In anomalies of occipito-cervical 
passage, high morbidity and mortality rates have been 
frightening, as cervical cord and brain stem are very close to 
each other17.
In our case no cardiopulmonary, genitourinary, auditory and 
neurological problems are identified. The present case has 
classical triad low posterior hairline, short neck & limited 
cervical range of motion.

CONCLUSION
Important consideration in the work up of Klippel Feil syndrome 
should be to identify other systemic anomalies associated with it 
for better management and early rehabilitation.
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