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abSTracT
cohen syndrome is a very rare disease. complication by spinal deformity has been reported, but
management and surgery for spinal deformity in cohen syndrome has not been previously described. The
objective of this study was to examine the outcome of surgical treatment for kyphoscoliosis of cohen
syndrome with a literature review. The patient was a 14-year-old male with the characteristics of cohen
syndrome: truncal obesity, mental retardation, arachnodactyly, microcephalia, and a facial malformation.
Scoliosis was conservatively treated with a brace at 13 years of age, but the spinal deformity rapidly
progressed within a year. Plain radiographs before surgery showed scoliosis of 47° (T5-T11) and 79°
(T11-L3), and kyphosis of 86° (T7-L1). one-stage anteroposterior corrective fusion of T4-L3 was scheduled
after 2-week halo traction. Postoperative respiratory management was carefully performed because of cohen
syndrome-associated facial malformation, obesity, and reduced muscle tonus. respiration was managed
with intubation until the following day and no respiratory problems occurred. after surgery, thoracolumbar
scoliosis was 28° (correction rate: 65%). Kyphosis was markedly improved from 86° to 20°, achieving a
favorable balance of the trunk. The outcome is favorable at 6.5 years after surgery. in conclusion, cohen
syndrome is often complicated by spinal deformity, particularly kyphosis, that is likely to progress even
in adulthood. in our patient, spinal deformity progressed within a short period, even with brace treatment.
Surgery should be required before progression to the severe spinal deformity with careful attention to
general anesthesia.
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iNTroDucTioN
Patients with cohen syndrome have the main characteristics of a facial malformation, reduced
muscle tonus, obesity of the trunk, short height, and mental retardation.1) More than 100 patients
have been reported worldwide: the incidence is high in Finns and Jews, and lower in other
races.2-7) complication with spinal deformity has been reported in some literatures, in addition
to complications of cubitus valgus, genu valgum, and arachnodactyly as the complications in
four limbs and trunk.8) however, to our knowledge, the details of management and surgery for
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spinal deformity in cohen syndrome have not been described. herein, we report the case of a
patient with cohen syndrome who underwent surgical treatment for kyphoscoliosis. consent for
publication has been obtained from him and his parents.

caSe rePorT
The patient was a 14-year-old male with mental retardation who had been diagnosed with
cohen syndrome at a pediatric clinic. he had undergone right femoral epiphysiodesis at 12 years
of age, but had no other relevant past or familial medical history. Scoliosis was diagnosed at 13
years of age and conservative brace treatment was performed at another hospital. however, the
scoliosis progressed by 20° within a year and the patient was referred to our hospital.
at the first examination, the patient had a height of 158 cm and a body weight of 62 kg.
he had obesity of the trunk and other characteristic features of cohen syndrome, including
mental retardation, arachnodactyly and microcephalia. characteristic physical features of cohen
syndrome were also observed, including marked prominence of the nose root, wide nose wing,
short philtrum, extorsion of thick lips, and large incisors (Fig. 1). blood tests showed no
abnormalities and there were no neurological abnormalities. Thoracic kyphosis was obvious and
a 15° rib hump was noted, showing coronal decompensation.
on preoperative plain radiograph, scoliosis of T5-T11 was 47°, that of T11-L3 was 79°, L3
tilt was 34°, and kyphosis of T7-L1 was 86° (Fig. 2a,b). in the lateral bending film, both the

Fig. 1

Photographs of the patient. in addition to obesity of the trunk, thin limbs, and microcephalia, characteristic features of cohen syndrome were observed, such as marked prominence of the nose root, wide
nose wing, short philtrum, extorsion of thick lips, and large incisors. The coronal balance of the trunk
was inclined.
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Fig. 2 Plain radiographs before surgery. a: Scoliosis of T5-T11 was 47°, that of T11-L3 was 79°, and L3 tilt
was 34°. b: Kyphosis of T7-L1 was 86°. c, D: in the lateral bending film, the thoracic and thoracolumbar
curves were rigid. e: in the lateral traction film, kyphosis was improved to 35° (T7-L1).

282
Shiro Imagama et al.

thoracic and thoracolumbar curves were rigid (Fig. 2c,D). in the traction film, the thoracolumbar
scoliosis was 52°, showing a slight improvement, and kyphosis was improved to 35° (Fig. 2e).
There were no features of congenital scoliosis or kyphosis.
Surgery was planned because conservative brace treatment was ineffective, the scoliosis was
very progressive, and kyphosis was marked. halo traction was planned for two weeks before
surgery to prevent paralysis induced by sudden surgical correction. anterior and posterior
combined surgery was scheduled for rigid symptomatic scoliosis, with the goal of improving
kyphosis by posterior correction using the cantilever technique without osteotomy, because some
correction was already apparent on lateral traction plain radiograph. after discussion with the
parents of the patient, one-stage anteroposterior corrective fusion of T4-L3 was scheduled. Due to
possible postoperative protraction of anesthesia-induced muscle relaxation due to reduced muscle
tonus, the potential difficulty of the patient to rest due to mental retardation, and difficulty with
reintubation due to facial abnormality, postoperative respiratory management with intubation was
planned for safety after discussion with anesthesiologists.
Surgery
initially, left anterior thoracotomy was performed in the right lateral position and anterior
corrective fusion was applied to T12-L3 using the TSrh system (Medtronic Sofamor Danek )
and rib bone grafting. For using of pedicle screws in the posterior surgery, screws were inserted
in the lower half of the vertebral body. The posture was then changed to the prone position
and posterior corrective fusion of T4-L3 was performed using pedicle screws, hooks, wire, and
iliac bone grafting. Kyphosis was corrected using a cantilever while applying halo traction and
scoliosis was corrected by applying compression and distraction forces and additional in situ
bending. Spinal cord monitoring was stable during surgery. The total operation time was 8 hours
and 6 minutes, and the total blood loss was 1246 ml. homologous blood transfusion was avoided
by intraoperative blood recovery and preoperative autologous blood collection.
There were no problems concerning general anesthesia during surgery. a total of 5 mg of
vecuronium was administered, but no delay of recovery from the muscle relaxant effect or
arousal occurred after surgery. To ensure safe postoperative respiratory management, intubation
was performed and the tube was removed on the following day. The patient started walking at
1 week after surgery. he was discharged to home without complications.
Postoperative plain radiographs showed thoracolumbar scoliosis of 28°, giving a correction rate
of 65%, and the L3 tilt was improved from 34° to 9°. Kyphosis was also markedly improved
from 86° to 20° and a favorable balance of the trunk was achieved. bony fusion was obtained
without loss of correction and good body balance was maintained at 6.5 years after surgery
(Fig. 3a,b).

DiScuSSioN
The incidence of cohen syndrome is relatively high in Finland and israel, but is still rare, with
a rate of 1 in 105,000 persons in the Finnish population.9) only about 10 Japanese cases have
been reported.10,11) cohen syndrome is transmitted by autosomal recessive inheritance. The responsible gene, coh1, is located at 8q22,12-14) but the causal genetic link has not been completely
proven15) and solitary cases have also been reported.16) a patient with cohen syndrome is normal
for some time after birth, but muscle tonus slowly decreases, a delay in motor development
becomes apparent, and the patient does not start independent walking until 2–5 years of age.
Marked prominence of the nose root, a wide nose wing, short philtrum, extorsion of thick lips,
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Fig. 3 Plain radiographs after surgery. a: Thoracolumbar scoliosis was 28° (T11-L4), giving a correction rate
of 65%, and L3 tilt was improved from 34° to 9°. b: Kyphosis was markedly improved from 86° to
20° (T7-L1)

and large incisors are observed as specific features. however, microcephalia is the abnormality
that is initially noticeable, at about 1 year after birth.17) Survival is favorable because there is
no severe complication involving visceral organ dysfunction.8,18)
There are 6 characteristic symptoms of cohen syndrome: facial malformation, reduced muscle
tonus, truncal obesity, short height, mental retardation, and visual abnormality, and patients are
divided into Finland and israel types based on differences in visual loss and other symptoms of
complications.10) The Finland type is complicated by pigmentary degeneration of the retina and
leukopenia, but is not sensitive to infection. The israel type does not have these complications
and tends to be milder than the Finland type.19) The patient in this report was of the israel type,
and it is interesting that severe kyphoscoliosis occurred in this relatively mild type. complication
of cohen syndrome by spinal deformity is known, but to our knowledge this is the first report
describing surgical correction of spinal deformity.
among english literatures on spinal deformity in cohen syndrome, cohen reported a 100%
incidence (3/3) of scoliosis,1) and chandler et al. found an incidence of kyphoscoliosis of 31%
in 33 patients (3–46 years of age) registered in a cohen syndrome support group.2) however,
neither of these studies reported measured values or the method of evaluation of kyphoscoliosis.
Kivitie-Lallio et al. measured the scoliosis and thoracic kyphosis angles in 17 Finnish patients
with cohen syndrome (4 children and 13 adults) and found incidences of scoliosis of 59% and
of severe thoracic kyphosis (>40°) of 75%.8) These are interesting results, but it should be noted
that most of the data were from adult patients, and the details of the thoracic kyphosis angle or
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thoracolumbar and lumbar kyphosis, plain radiographs, and treatment of spinal deformity were
unavailable. regarding the 4 pediatric patients, there was no scoliosis or kyphosis in a 1-year-old
patient; 10° lumbar scoliosis and 48° thoracic kyphosis in a 5-year-old patient; no scoliosis, but
45° thoracic kyphosis in a 14-year-old patient; and no scoliosis and unevaluated kyphosis in a
15-year-old patient. in the 13 adults (mean age 36 years old, range 20–57 years old), scoliosis
was present in 11 (85%), with a mean thoracic kyphosis angle of 56° (19–86°), and the angle
was ≥40° in 10 (77%). Thus, the rate of complication by scoliosis in patients aged ≤15 years
old was 25% and the thoracic kyphosis angle was ≥40° in 50%, showing that the findings of
spinal deformity were mostly derived from adults. however, this result is expected since spinal
deformity in cohen syndrome is not congenital, but is caused by reduced muscle tonus.
abnormal connective tissue that leads to reduction of muscle tonus and tendon and ligament
relaxation has been assumed to be a cause of cohen syndrome, based on the presence of
enhanced urinary hyaluronic acid secretion.11) associated severe obesity may also cause scoliosis
and kyphosis, which may promote progression of spinal deformity. These findings suggest two
important points. First, since the incidence of complication by thoracic hyperkyphosis is high
in children and adults in the past report, not only scoliosis but also progressive kyphosis and
kyphoscoliosis should be of concern in cohen syndrome. Second, the high rate of complication of
spinal deformity in adults suggests that the risk of advancement of scoliosis in adulthood is high,
even it remains mild in childhood, and spinal deformity may occur in adulthood. it is difficult
to make a definite statement because of the small number of patients with cohen syndrome and
the absence of data based on observation of the condition over time. however, reduced muscle
tonus and obesity may be risks for spinal deformity and careful course observation for adulthood
spinal deformity is necessary, in addition to follow-up of childhood spinal deformity.
regarding treatment, it may be appropriate to use brace treatment first, since no surgery
for spinal deformity accompanying cohen syndrome has previously been reported. however,
the effect of and compliance with brace treatment may be poor because of severe obesity and
mental retardation. Furthermore, deformity progressed within a short period in our patient and
Kivitie-Kallio et al. also reported many adult cases with severe kyphosis. Thus, avoidance of
surgery may not be possible, especially for kyphosis. in follow-up, conservative treatment should
be performed carefully with attention to the risk of rapid progression of spinal deformity, and
surgery should be considered before deformity progresses to a severe state. anterior and posterior
surgery was performed and favorable correction and bone fusion were achieved in this patient.
however, posterior surgery without anterior surgery is often considered sufficient. correction
may be possible if osteotomy is concomitantly employed, but the policy of our department is
to perform anterior and posterior surgery for severe symptomatic spinal deformity, provided that
anterior surgery is applicable and that no problems with general anesthesia are identified in
discussion with the anesthesia department before surgery. Prevention of a postoperative crankshaft
phenomenon by segmental pedicle screw fixation in posterior surgery has been reported, but we
selected a procedure that ensures release of the vertebral bodies and achieves anterior bone fusion.
This choice was made because the case involved symptomatic kyphoscoliosis, for which detailed
surgery has not been previously reported, and a favorable outcome was achieved.
Potential complications of general anesthesia should also be examined prior to surgery.6,20)
after surgery, the muscle relaxant effect of anesthesia may be protracted due to reduced muscle
tonus, aspiration may occur because of restlessness due to mental retardation, and reintubation
may be difficult because of facial malformation. Due to these risks, intubation was used for
postoperative respiratory management for safety in our case, after discussion with anesthesiologists. Meng et al. reported a case of general anesthesia for Mri testing in a 28-year-old patient
with cohen syndrome and stated the importance of sufficient preparation with anticipation
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of potential problems, including consideration of tracheotomy.6) we note that no problems
with general anesthesia occurred during surgery in our patient, and postoperative respiratory
management without intubation may have been possible because no delay in recovery from the
muscle relaxant effect or arousal occurred. however, intraoperative anesthesia and postoperative
respiratory management are important in a patient with cohen syndrome because this condition
is accompanied by obesity, facial malformation, reduced muscle tonus, and mental retardation. it
is necessary to plan respiratory management carefully to avoid postoperative respiratory problem
and achieve a favorable surgical outcome in patients with cohen syndrome.

coNcLuSioN
a case of kyphoscoliosis accompanying pediatric cohen syndrome was initially treated with
a brace, but the deformity progressed within a short period. one-staged anteroposterior corrective fusion was performed with a favorable outcome. cohen syndrome is a rare disease that is
frequently complicated by kyphosis and kyphoscoliosis, and these are likely to progress even in
adulthood. Thus, surgery should be required before progression to the severe spinal deformity
with careful attention to general anesthesia.
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