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Abstract

neuraxial anesthesia.

Background: Cleidocranial dysplasia is a type of skeletal dysplasia, which is primarily characterized by delayed ossification
of skeletal structures. It causes facial and oral abnormalities, resulting in difficult airway management and

Case presentation: The patient was a 24-year-old primipara (height 138 cm, weight 42 kg) with a hypoplastic right
clavicle, patent fontanelles, dental malalignment, and a high palate. She was diagnosed with cleidocranial dysplasia at
birth, although gene examination has not been performed. The fetus was confirmed to have short limbs and
large fontanelles during an examination performed at 28 weeks gestation, suspected to have cleidocranial dysplasia.
The mother was scheduled for a cesarean section at 37 weeks and 1 day due to cephalopelvic disproportion.
Preoperative radiography and magnetic resonance imaging revealed no vertebral and spinal abnormalities,
which allowed combined spinal-epidural analgesia (CSEA) to be performed. The surgery was safely concluded
under CSEA with no intraoperative respiratory or circulatory problems.

Conclusions: Patients with cleidocranial dysplasia exhibit facial, oral abnormalities, and often vertebral abnormalities.
Imaging assessments before neuraxial anesthesia and careful preparation for airway management are required.
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Background

Cleidocranial dysplasia (CCD) is a type of skeletal
dysplasia, which is characterized by hypoplastic clavicles,
delayed closure of the fontanelles, delayed eruption of
the second dentition, and a short stature. The prevalence
of CCD is 1/1,000,000 [1], and there have only been few
reports describing anesthesia in patients with CCD [2—
4]. CCD patients have anatomical abnormalities that can
pose problems during the management of general or
neuraxial anesthesia. Here, we report a case with CCD
who underwent cesarean section using combined spinal-
epidural anesthesia (CSEA).

Case presentation
A 24-year-old primipara (height 138 cm, weight 42 kg,
non-pregnant weight 37 kg) was scheduled for cesarean
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section at 37 weeks and 1 day due to cephalopelvic
disproportion. A diagnosis of CCD was made at birth,
although gene examination has not been performed. She
underwent tonsillectomy under general anesthesia in
middle school and dilatation and curettage under
sedation with intravenous anesthesia 2 years ago. Both
of these procedures were performed uneventfully. At
prenatal checkups conducted at 28 weeks gestation, the
fetus also had short limbs and cranial defects, suggesting
both the patient and the fetus were suspected of having
skeletal dysplasia. Preanesthetic examination demon-
strated a hypoplastic right clavicle, patent fontanelles,
dental malalignment, and a high palate. Because thora-
coabdominal radiography and magnetic resonance
imaging (MRI) revealed no abnormalities in the spinal
cord or vertebra, spinal and continuous epidural
anesthesia was planned for cesarean section and postop-
erative analgesia.

After inserting an epidural catheter from the L1/2
intervertebral space, 1.5 mL of 0.5% hyperbaric
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bupivacaine was injected via the L3/4 intervertebral
space for spinal anesthesia. Because the highest level of
sensory blockade was the L1, 6 mL of 2% mepivacaine
was administered from the epidural catheter, which
extended analgesia to the T4 level bilaterally. Cesarean
section was completed uneventfully, and a newborn
weighing 2394 g with Apgar scores of 8 and 9 at 1 and
5 min, respectively, was delivered. The total amount of in-
traoperative blood loss, including amniotic fluid, was
2186 g. The operation and anesthesia lasted 59 and
83 min, respectively. The patient was discharged without
any complications. The child was diagnosed with CCD
based on their postnatal radiography and clinical findings.

Discussion

CCD is a systemic bone disease, which is characterized
by delayed ossification of skeletal structures, hypoplastic
clavicles, delayed closure of the fontanelles, delayed
eruption of the second dentition, and a short stature. Its
hereditary form is inherited in an autosomal dominant
manner, and the causative gene is located on chromo-
some 6p21, which encodes runt-related transcription
factor 2 (one of the transcription factors in the runt
domain-containing gene family) [5].

Patients with CCD exhibit various features, including a
high palate, dental malalignment, and micrognathia as
well as spinal or vertebral abnormalities such as scoliosis
or spondylosis. These anomalies make ventilation, intub-
ation, and neuraxial anesthesia difficult. Imaging exami-
nations should be performed before neuraxial anesthesia
in patients with CCD [2-4]. We evaluated this patient
using MRI before CSEA. Furthermore, we prepared the
equipment required for the difficult airway management
such as bronchofiberscope and supraglottic airway
devices in case the CSEA had an insufficient effect and
general anesthesia was required. Fiberoptic intubation in
a patient with CCD was reported because direct laryngos-
copy visualized only the posterior commissure [2].
Furthermore, thoracic hypoplasia due to the absence or
underdevelopment of the clavicles or ribs can cause post-
operative respiratory failure [3, 4]. As the present case did
not have any abnormal findings in the spine, we could
perform spinal-epidural anesthesia without any problems.

In pregnant women complicated with CCD, delayed
ossification of the pubic bone causes symphysiolysis and
a contracted pelvis, which often require cesarean section.
The reported frequency of cesarean section in such
women is 69% [6]. Although regional anesthesia is fre-
quently selected for pregnant women with CCD, the
anesthetic level of single-shot spinal anesthesia can be
unpredictable due to their short stature and spinal
abnormalities. In our case, single-shot spinal anesthesia
failed to provide sufficient analgesia levels and epidural
analgesia was required. Furthermore, if a newborn has
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CCD, careful monitoring of its airway and respiratory
status are required immediately after delivery [7].

Conclusions

Patients with CCD are frequently accompanied with
facial and oral anomalies as well as spinal abnormalities.
Preoperative imaging assessments before neuraxial
anesthesia are required. Also, careful consideration is
required before induction of general anesthesia due to
thoracic hypoplasia.

Abbreviations
CCD: Cleidocranial dysplasia; CSEA: Combined spinal-epidural anesthesia;
MRI: Magnetic resonance imaging

Authors’ contributions

YN and HT were involved in the patient care during the operation and
prepared the manuscript. TH carried out the anesthetic management and
made a substantial contribution to the drafting of the manuscript. KU helped
to draft the manuscript. All of the authors have read and approved the final
manuscript.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 8 November 2017 Accepted: 25 December 2017
Published online: 05 January 2018

References

1. Mendoza-Londono R, Lee B. Cleidocranial dysplasia. 2006 Jan 3 [updated
2013 Aug 29]. In: Pagon RA, Adam MP, Ardinger HH, et al,, editors.
GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle;
1993-2017. Available from: https://www.ncbi.nlm.nih.gov/books/NBK1513/.

2. Baig T. Cleidocranial dysplasia: a case report under spinal and general
anesthesia in adult female. J Anesth Clin Res. 2014;5:433.

3. Rozdarz K, Riordan J. Anaesthetic management of an obstetric patient with
cleidocranial dysplasia. Int J Obstet Anesth. 2017; https.//doi.org/10.1016/j.
/02.2017.07.003.

4. loscovich A, Barth D, Samueloff A, Grisaru-Granovsky S, Halpern S.
Anesthetic management of a patient with cleidocranial dysplasia
undergoing various obstetric procedures. Int J Obstet Anesth. 2010;19:
106-8.

5. Mundlos S. Cleidocranial dysplasia: clinical and molecular genetics. J Med
Genet. 1999;36:177-82.

6. Cooper SC, Flaitz CM, Johnston DA, Lee B, Hecht JT. A natural history of
cleidocranial dysplasia. Am J Med Genet. 2001;104:1-6.

7. Ringe K, Schirg E, Galanski M. Cleidocranial dysplasia (CCD) causing
respiratory distress syndrome in a newborn infant. A case report. J Radiol
Case Rep. 2010;4:9-12.


https://www.ncbi.nlm.nih.gov/books/NBK1513/
http://dx.doi.org/10.1016/j.ijoa.2017.07.003
http://dx.doi.org/10.1016/j.ijoa.2017.07.003

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion

	Conclusions
	Abbreviations
	Authors’ contributions
	Consent for publication
	Competing interests
	Publisher’s Note
	References

