
48

Turkish Neurosurgery 2006, Vol: 16, No: 1, 48-52

Ramazan Alper KAYA

Osman TÜRKMENO⁄LU

Halit ÇAVUfiO⁄LU

Suna D‹LBAZ

Yunus AYDIN

Department of Neurosurgery, 
fiiflli Etfal Hospital, Istanbul, Turkey

Received : 06.05.2005
Accepted :09.06.2005

Correspondence address:
R. Alper KAYA
Göktürk Cad. No:46/14, fiamat Apt.
34077 Göktürk/‹stanbul, TURKEY
Phone: 0212 2343338
Fax : 0212 2343338
E-mail : alpkaya67@yahoo.com

Cervical Pedicle Screw
Fixation in a Patient With
Larsen Syndrome: 
A Case Report
Larsen Sendromlu bir Olguda Servikal
Pediküler Vida Fiksasyonu:
Olgu Sunumu

ABSTRACT
Larsen syndrome is characterized by flat face with hypertelorism, multiple and
bilateral congenital dislocations and juxta-calcaneal accessory bone or bifid
calcaneus due to a generalized mesenchymal defect involving connective tissue.
This rare syndrome sometimes causes severe cervical spinal kyphosis in
childhood. In this report a six-year-old female patient with severe
cervicothoracic kyphosis due to Larsen syndrome is presented. The patient was
operated on through the posterior approach and cervical and upper thoracic
pedicle screws were used for correction of the deformity. Larsen syndrome and
surgical correction techniques for the severe cervical kyphotic deformities are
discussed with the relevant literature. 
KEY WORDS: Cervical kyphosis, Larsen syndrome, Spinal deformity
correction

ÖZ
Larsen sendromu  konnektif dokuyu ilgilendiren generalize mezenkimal defekt
sonucu ortaya çıkmış olan hipertelorizmin eşlik ettiği yassı yüz,  multiple ve
bilateral konjenital dislokasyonlar ve juxta-calcaneal aksesuar kemik veya bifid
kalkaneus  ile karakterizedir. Bu ender görülen sendrom bazen çocukluk
çağında ağır servikal spinal kifoza neden olur. Bu raporda Larsen sendromu
nedeniyle ağır servikotorasik kifozu olan altı yaşında bir kadın hasta
sunulmaktadır. Hasta posterior yaklaşımla opere edilerek, deformitenin
düzeltilmesi için servikal ve üst torakal pedikül vidaları kullanıldı. Larsen
sendromu ve ağır servikal kifotik deformiteleri düzeltme teknikleri ilişkili
literatür  ile tartışıldı.
ANAHTAR SÖZCÜKLER: Larsen sendromu, Servikal kifoz, Spinal deformite
düzeltilmesi



INTRODUCTION
Larsen and associates first described this rare

syndrome in 1950 (21). It is characterized by a flat
face with depressed nasal bridge, bulging forehead
and widely spaced eyes (hypertelorism), multiple
and bilateral congenital dislocations, usually of the
hips, knees, and radial heads, and a juxta-calcaneal
accessory bone or bifid calcaneus, which, if present,
is diagnostic for Larsen syndrome. Inheritance of
Larsen’s syndrome is by dominant and recessive
autosomal transmission (7, 21). The cause of the
extensive abnormalities is a generalized
mesenchymal defect involving connective tissue (3,
25). Cardiovascular lesions are not uncommon.
These consist of congenital anomalies, e.g.,
ventricular or atrial septal defect, aortic dilation and
insufficiency, mitral valve prolapse and
insufficiency, and ductus arteriosus aneurysm (7).
Maldeveloped cartilage of the larynx and the
tracheal rings (‘flabby cartilage’) may cause
respiratory difficulty (3, 7, 25). Affected children
usually have normal intelligence and have minimal
disability after correction of the orthopedic
deformities (7, 25, 27). Larsen syndrome patients are
usually treated by neurosurgeons because of the
various associated anomalies and particularly those
involving the spinal column. The main anomaly is
abnormal segmentation of the cervical spine,
occurring in about 20 percent of the reported cases
and resulting in midcervical kyphosis,
cervicothoracic lordosis or kyphosis, and
progressive spinal instability (3, 7, 9, 17, 18, 25, 27).
In this report a six-year-old girl with severe cervical
kyphosis due to Larsen syndrome is presented and
surgical correction techniques of the severe cervical
kyphotic deformities are discussed with the relevant
literature. 

CASE REPORT
A six-year-old female patient presented with

progressive paraparesis, urinary incontinence and
difficulty in swallowing. Her neurological
examination revealed paraparesis of the lower
extremities (2/5), bilateral positive Babinsky sign,
hyperactivity of deep tendon reflexes and
generalized muscle atrophy. There was significant
retardation of physical development due to
dysphagia causing malnutrition. She had the typical
face of Larsen syndrome. She was not able to hold
his head straight, and the deformity in the cervical
and upper thoracic region was obvious. She had
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been operated on nine times because of the multiple
deformities of her extremities by plastic and
orthopedic surgeons after she was diagnosed as
Larsen syndrome. Her mental development was
normal. Her pre-operative antero-posterior and
lateral cervical x-ray films revealed both kyphosis
and scoliosis of the cervical and thoracic spine. The
cervical magnetic resonance imaging (MRI) showed
105 degrees of kyphosis between C5 and T4, and
signal intensity changes of myelomalasia caused by
spinal canal narrowing due to severe kyphosis at C7-
T1 (Figure 1). Since it is a well-known entity that
general anesthetics may induce malignant
hyperthermia in patients with Larsen’s syndrome (2,
9) the necessary precautions were taken including
preparing Dandrole and operating under elective
conditions.

Figure 1: Preoperative sagittal T2-weighted MRI of the
patient.



SURGERY
It was possible to classify the neurosurgical

problems that had to be corrected into 3 groups. a)
Severe spinal kyphotic deformity resulting in
abnormal posture of the head causing dysphagia
and malnutrition, b) Spinal canal stenosis causing
progressive paraparesis and incontinence, c)
Instability.

These three main problems became our guide for
the technical planning of the operation. Total
laminectomy for the decompression of the spinal
canal and for the correction of the kyphotic
deformity and providing stability together with
traction and fixation with cervical and upper
thoracic pedicle screws after the release of posterior
elements was planned and the patient was operated
on under elective conditions. Using the posterior
approach, a skin incision from just above the
foramen magnum to the 5th thoracic vertebra was
made. After blunt dissection of paravertebral
muscles, lateral masses of the cervical vertebrae and
transverse processes of the thoracic vertebrae were
exposed. Pedicle screws of 14 mm length and 3 mm
width were placed into the C2, C4, C6, T1, and T3
vertebrae. All facet joints between axis and T4, and
all costo-transverse junctions were cut with high-
speed drill for the release of posterior elements.
Laminas were then cut bilaterally from lateral
masses and total laminectomy from C5 to T1 were
done. Pedicle screws were fixed at maximum
traction on the sagittal plane. Her swallowing
returned to normal immediately after the operation
and she began to take food orally. There were no
complications in the post-operative period and she
was discharged from the hospital 10 days after the
operation.

Follow-Up:
In the control examination three months after a

special rehabilitation program, she was able to walk
without help; she had full control of urination and
hac put on weight. Since she refused to stay in the
MR device, her control images were taken by direct
X-ray films and three-dimensional computed
tomography (Figures 2 A, B, Figure 3). These showed
that the kyphosis had decreased to 35 degrees and
there was no problem with the cervical fixation
device.
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Figure 2: Postoperative direct anteroposterior (A) and
lateral (B) roentgenograms of the patient.

2A

2B



DISCUSSION
The clinical manifestations of a patient with

Larsen syndrome are easily recognized because of
the multiple dislocations of the joints (hips, knees,
and elbows), the deformities of the foot
(equinovarus or equinovalgus), and the dysmorphic
facies, which were all originally described in 1950
(21). Although these orthopaedic manifestations
have been previously identified, there are only few
published cases of cervical kyphosis associated with
Larsen syndrome (14, 15, 18, 24). Laville et al. (22)
reviewed thirty-eight patients with Larsen
syndrome who came from an isolated geographical
area and did not find any who had cervical
kyphosis. In that series, however, the absence of the
accessory calcaneal apophysis, which is a
characteristic radiographic finding in classic Larsen
syndrome, casts doubt on the diagnosis and, hence,
on the validity of the failure to observe cervical
deformity. It is therefore assumed that cervical
deformity has been underdiagnosed in patients with
this syndrome (7). The potential morbidity and
mortality due to the cervical deformity are obvious.
Many patients who have Larsen syndrome are
described as being hypotonic, a condition that
contributes to a delay in the achievement of motor
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skills, such as the ability to walk. Johnston et al. (1)
assert that the hypotonia that is characteristic of
Larsen syndrome may be a result of early chronic
compression of the spinal cord that remains
undetected because of the absence of obvious long-
tract signs, its low-grade chronicity, and the attention
drawn by the often dramatic dislocations of the
joints and deformities of the feet. In our patient, the
severe cervical deformity was diagnosed with the
appearance of incontinence and lower extremity
weakness after several orthopaedic interventions.

The goals of surgery for the treatment of cervical
kyphosis are correction and stabilization of the
deformity and decompression of the neural
elements. Correction of the severe kyphosis in the
cervical spine has been one of the challenging
problems in the field of spinal surgery. There have
been several reports regarding surgical correction of
kyphosis in the cervical spine by anterior release and
fusion (4, 13), posterior release and fusion (10), and
combined anterior-posterior release and fusion (11,
12, 19). In principle, an anterior decompression
followed by correction and fixation by a posterior
construct is advised for effective correction of the
cervical kyphosis (5). Anterior decompression is also
necessary to obtain maximum neurological recovery
for patients who have myelopathy due to cervical
kyphosis. However, an anterior decompression and
arthrodesis is not a proper procedure for very young
children who have Larsen syndrome because
anterior growth and, hence, the potential for
correction are eliminated. In our six-year-old patient,
we did not perform an anterior decompression and,
hence, a limited correction of kyphosis could be
achieved. From a biomechanical point of view,
posterior fixation devices have an advantage over
anterior devices. Based on results obtained from the
comparative biomechanical studies of cervical
fixation procedures, there is relatively little
difference in stability between lateral mass screw-
plate fixation and conventional nonscrew posterior
fixation procedures (20, 26). On the other hand,
pedicle screw fixation systems have been widely
used for reconstruction of the thoracic and lumbar
spine because of their biomechanical superiority. The
pedicle of the cervical spine is also a strong structural
element of the vertebrae, as it is in the thoracic and
lumbar spine. Recent biomechanical studies by
Kotani et al. (26), Jones et al. (6), and Bozkus et al.
(16) have shown that the stability provided by

Figure 3: Postoperative three-dimensional sagittal
reconstruction CT of the patient. 



pedicle screw fixation in the cervical spine is greater
than that achieved with other cervical internal
fixation procedures, including lateral mass plate-
screw fixation and sublaminar wiring. However, the
procedure in the cervical spine has been criticized
for the risk to neurovascular structures, except at the
C2 level (8, 23). We placed a total of ten pedicle
screws from the C2 to T3 vertebra in our patient
without any complication. 

CONCLUSION
The prevalence of cervical kyphosis in Larsen

syndrome is probably underestimated. Diagnosis of
this deformity should be a priority in the initial
evaluation of patients who have this syndrome.
Early diagnosis followed by operative stabilization
avoids neurological deficits in these patients.
Posterior arthrodesis for cervical kyphosis should
take part in the staging of the multiple orthopedic
procedures that are necessary for a patient who has
Larsen syndrome, before the development of a
severe rigid kyphosis or myelopathy.

REFERENCES
1. Abumi K, Shono Y, Taneichi H, Ito M, Kaneda K: Correction

of cervical kyphosis using pedicle screw fixation systems.
Spine 24(22): 2389-2396, 1999

2. Banks JT, Wellons JC 3rd, Tubbs RS, Blount JP, Oakes WJ,
Grabb PA: Cervical spine involvement in Larsen's syndrome:
a case illustration. Pediatrics 111(1): 199-201, 2003

3. Borne GM, Bedou GL, Pinaudeau M: Treatment of pedicular
fractures of the axis: A clinical study and screw fixation
technique. J Neurosurg 60:88-93, 1984

4. Bowen JR, Ortega K, Ray S, MacEwen GD: Spinal deformities
in Larsen’s syndrome. Clinical Orthop 197:159-163, 1985

5. Bozkus H, Ames CP, Chamberlain RH, Nottmeier EW,
Sonntag VK, Papadopoulos SM, Crawford NR:
Biomechanical analysis of rigid stabilization techniques for
three-column injury in the lower cervical spine. Spine 15;
30(8):915-22, 2005

6. Callahan RA, Johnson RM, Margolis RN, Keggi KJ, Albraight
JA, Southwick WO: Cervical facet fusion for control of
instability following laminectomy. J Bone Joint Surg (AM)
59A:991-1002, 1977

7. Francis WR,Jr., Noble DP: Treatment of cervical kyphosis in
children. Spine 13:883-887, 1988

8. Goldberg MJ: The Dysmorphic Child: an Orthopedic
Perspective, New York: Raven Press, 10-16, 1987

9. Heller JG, Silcox III DH, Sutterlin CE III: Complications of
posterior cervical plating. Spine 20:2442-2448, 1995

10. Herman JM, Sonntag VK: Cervical corpectomy and plate
fixation for postlaminectomy kyphosis. J Neurosurg 80:963-
970, 1994

52

Turkish Neurosurgery 2006, Vol: 16, No: 1, 48-52 Kaya: Cervical Pedicle Screw Fixation in a Patient With Larsen Syndrome

11. Johnston CE, Birch JG, Daniels JL: Cervical kyphosis in
patients who have Larsen syndrome. J Bone Joint Surg 78-
A(4): 538-545, 1996

12. Jones EL, Heller JG, Silcox DH, Hutton WC: Cervical pedicle
screws versus lateral mass screws: Anatomic feasibility and
biomechanical comparison. Spine 22:977-982, 1997

13. Kotani Y, Cunningham BW, Abumi K, McAfee PC:
Biomechanical analysis of cervical stabilization systems: An
assessment of transpedicular screw fixation in the cervical
spine. Spine 19:2529-2539, 1994

14. Larsen LJ, Schottstaedt ER, Bost FC: Multiple congenital
dislocations associated with characteristic facial abnormality.
J Pediat 37:574-581, 1950

15. Latta RJ, Graham CB, Aase J, Scham SM, Smith DW: Larsen’s
syndrome: a skeletal dysplasia with multiple joint
dislocations and unusual facies. J Pediat 78:291-298, 1971

16. Laville JM, Lakermance P, Limouzy F: Larsen’s syndrome:
review of the literature and analysis of thirty-eight cases. J
Pediatr Orthop 14:63-73, 1994

17. LeFort G, Mourad H, de Niscault G, Daoud S: Dislocation du
rachis cervical superieur dans le syndrome de Larsen. Chir
Pediatr 24 :211-212, 1983

18. McAfee PC, Bohlman HH, Ducker TB, Zeidman SM,
Goldstein JA: One stage anterior cervical decompression and
posterior stabilization. A study of one hundred patients with
a minimum of two-years of follow-up. J Bone Joint Surg (Am)
77: 1791-1800, 1995

19. Micheli LJ, Hall JE, Watts HG: Spinal instability in Larsen’s
syndrome. Report of three cases. J Bone Joint Surg 58-A:562-
565, 1976

20. Muzumdar AS, Lowry RB, Robinson CE: Quadriplegia in
Larsen syndrome. Birth Defects 1977, 13:202-211, 1977

21. Oki T, Terashima Y, Murachi S, Nogami H: Clinical features
and treatment of joint dislocations in Larsen’s syndrome.
Report of three cases in one family. Clin Orthop 119:206-210,
1976

22. Roy-Camille R, Mazel C, Saillant G, Benazet JP: Rationale and
techniques of internal fixation in trauma of the cervical spine.
In: Errico T, Bauer RD, Waugh T, eds. Spinal Trauma.
Philadelphia: JB Lippincott, 163-191, 1991

23. Savini R, Parisini P, Cervellati S : The surgical treatment of late
instability of flexion-rotation injuries in the lower cervical
spine. Spine 12:178-182, 1987

24. Steel HH, Kohl EJ: Multiple congenital dislocations associated
with other skeletal anomalies (Larsen’s syndrome) in three
siblings. J Bone Joint Surg 54-A:75-82, 1972

25. Stevenson GW, Hall SC, Palmieri J: Anesthetic considerations
for patients with Larsen's syndrome. Anesthesiology
75(1):142-144, 1991

26. Sutterlin CE, McAfee PC, Warden KE, Rey RM, Farey ID: A
biomechanical evaluation of cervical spinal stabilization
methods in a bovine model. Spine 13:795-802, 1998 

27. Zdebclik TA, Bohlman HH: Cervical kyphosis and
myelopathy: Treatment by anterior corpectomy and strut
grafting. J Bone Joint Surg (Am)  71:170-182, 1989 




