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Abstract: Cleidocranial dysplasia is a rare, autosomal dominant disease that is associated with clavicular absence or 

hypoplasia. Permanent pacemakers are most commonly implanted using percutaneous subclavian venous access. The clavicle 

is typically used as a bony landmark to guide venous access. Transvenous pacemaker implantation in the setting of clavicular 

hypoplasia, resection or other anomalies has not been described in literature. This is the first case report of a patient with 

clavicular absence undergoing transvenous permanent pacemaker implantation. This patient has a rare condition called 

cleidocranial dysplasia resulting in the congenital absence of his clavicles, along with other skeletal abnormalities. Cardiac 

anomalies are not associated with this disorder. This patient presented for permanent pacemaker placement in the setting of 

trifascicular block, symptomatic intermittent second-degree Mobitz type II atrioventricular block, and syncope. Using 

intra-procedural subclavian venography and intraprocedural Sonosite ultrasound imaging to identify vascular anatomy and 

surrounding anatomic landmarks, this patient underwent successful placement of a dual chamber transvenous pacemaker. 

Images from the intraprocedural venogram and the post-procedure chest x-ray illustrate the anatomy in this patient with 

congenital absence of the clavicles. This case has important implications in subclavian access and pacemaker placement in 

patients with clavicular abnormalities that may include absent, deformed, or resected clavicles. 
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1. Introduction 

Permanent transvenous pacemakers are typically implanted 

using percutaneous subclavian venous access. The clavicle is 

used as a bony landmark to guide venous access. Transvenous 

pacemaker placement in a patient with absent clavicles is a 

rare event that has not been reported in literature previously. 

This is the first report of permanent transvenous pacemaker 

placement in a patient with absent clavicles. The patient has a 

rare autosomal dominant disorder called cleidocranial 

dysplasia, which results in associated bilateral clavicular 

agenesis. Without the traditional skeletal landmarks on the 

clavicle, successful placement of this pacemaker relied on 

both intra-procedural venography and ultrasound imaging. 

This case has important implications beyond this rare disease, 

including patients with prior clavicular injury, surgical 

resection, or hypoplasia. 

2. Case Description 

The patient is a 73 year-old gentleman (167 cm height, 85 

kg weight) with a history of systemic hypertension and 

cleidocranial dysplasia, with related congenital growth 

deformities of his cranium involving an open fontanelle, 

dental anomalies with supernumerary teeth, and absent 
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clavicles bilaterally. His hypertension was managed with 

hydrochlorothiazide and losartan. He presented with syncope. 

His 12-lead electrocardiogram demonstrated normal sinus 

rhythm with trifascicular block. An ambulatory 

electrocardiographic monitor demonstrated multiple episodes 

of symptomatic second-degree Mobitz type II atrioventricular 

block. Echocardiography showed a normal left ventricular 

ejection fraction, moderate concentric left ventricular 

hypertrophy, and no valvular abnormalities. 

He underwent elective dual-chamber pacemaker 

implantation. Intra-procedural left subclavian venography 

showed an open subclavian vein with absent clavicles (Figure 

1). SonoSite intra-procedural ultrasound imaging showed the 

subclavian vein 3 cm deep. A standard pacemaker pocket was 

made. Access into the left subclavian vein was made on the 

first attempt without difficulty, using the imaging from both 

the venogram and ultrasound to guide access. The 

dual-chamber permanent pacemaker was implanted without 

complication. The post-procedure chest x-ray demonstrates 

proper device position, again with absent clavicles (Figure 2). 

He has had no further episodes of syncope following 

pacemaker implantation, with follow-up available at two 

months. 

 

Figure 1. Intraprocedural venogram demonstrating an open left subclavian 

vein with an absent left clavicle. The first rib is identified by the arrow. 

 

Figure 2. Post-procedure chest x-ray demonstrating proper pacer position, 

with absent bilateral clavicles. 

3. Discussion 

Cleidocranial dysplasia is a rare, autosomal dominant 

disorder due to an abnormality in the RUNX2 gene affecting 

approximately one in one million people [1]. Forty percent of 

cases occur spontaneously with no familial genetic defect [2]. 

Patients present with skeletal and dental abnormalities that 

may include open fontanelles, clavicular hypoplasia, multiple 

supernumerary teeth, frontal bossing, high palate and short 

stature [3-6]. The most common presentation of cleidocranial 

dysplasia is hypoplasia of the clavicular bone, with 10% of 

affected individuals presenting with complete absence of the 

clavicle [7]. Previous case reports have discussed an extreme 

hypermobility of the shoulder joints, allowing for some 

patients to approximate their shoulders anteriorly [7]. This 

disorder has no reported cardiac involvement. 

Dual chamber permanent pacemaker placement has a class I 

indication for symptomatic second-degree Mobitz type II 

atrioventricular block [8]. In addition, this patient had 

trifascicular block and syncope. Accessing the subclavian vein 

traditionally utilizes the bend in the clavicle as a major 

anatomical landmark for subclavian venous access. However, 

in a patient with clavicular absence or hypoplasia, use of this 

landmark is not possible. Without this anatomic landmark for 

subclavian venous access, other radiological and diagnostic 

techniques can be used. We described the use of both 

intraprocedural venography and ultrasound to guide 

successful venous access. Alternative approaches could 

include puncturing the axillary vein [9-10], performing a 

cephalic venous cutdown [11], or implanting a leadless right 

ventricular pacemaker [12-13]. 

Subclavian venography has been indicated for, and more 

commonly used. as a preoperative screening tool for patients 

with previous transvenous cardiac implantable devices to 

assess venous lesions and assist in procedural planning [14]. 

Venography is a safe and effective method for mapping the 

vascular anatomy, ruling out venous abnormalities, and 

identifying surrounding anatomic landmarks in patients with 

clavicular abnormalities. 

Vascular ultrasound has been used for subclavian access for 

several years. A systematic review by Brass and colleagues 

compared ultrasound guidance versus anatomical landmarks 

for subclavian and femoral vein catheterization [15]. The 

authors concluded that ultrasound offered some safety 

advantages but did not control for user experience or Doppler. 

In patients with a complete absence of or significant 

abnormalities in anatomical landmarks, we feel the use of 

ultrasound-guided access is a safe and effective method for 

achieving vascular access. 

Pacemaker placement in a patient with cleidocranial 

dysplasia and clavicular absence is a rare event that has not 

been previously reported. However, this case presents 

ramifications for techniques applicable in other settings. Loss 

of normal clavicular anatomy is present in several other rare 

conditions, including Yunis-Varon Syndrome, 

pyknodysostosis, mandibuloacral dysplasia, and 

pseudoarthrosis [16]. Clavicular anomalies can also present 
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after injury to the acromioclavicular joint or a conservatively 

treated, displaced clavicular fracture. We are not aware of 

other publications discussing permanent transvenous 

pacemaker implantation in patients with any of these 

clavicular disorders. Use of intra-procedural venography 

along with intraprocedural vascular ultrasound offers a safe 

and effective method for accessing the subclavian vein in 

these conditions. 

In conclusion, this case highlights techniques that can be 

used for successful permanent transvenous pacemaker 

implantation in patients with absent clavicles. The use of 

venography and intraprocedural ultrasound imaging can be 

employed to help access subclavian venous access in patients 

without typical clavicular landmarks. This case has 

implications for pacemaker implantation or subclavian central 

line placement in patients with absent, deformed, or resected 

clavicles. 
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