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Abstract 

Kimmerle’s anomaly is a rare and serious pathology of the 1st cervical vertebra, which may 

sometimes lead to hardly explicable changes in vertebrobasilar circulation. Also known as 

ponticulus posticus (PP), this phenomenon encircles the vertebral artery and suboccipital 

nerve and is associated with vertigo, vertebro-basilar insufficiency, neck pain, shoulder pain 

and cervicogenic headache symptoms. It can also lead to migraine as a result of its 

interaction with dura. As the knowledge of this variant by clinicians is important for 

obtaining a fast result in the treatment, it should also be taken into account in surgical 

approaches so as not to harm the vessels and nerves in this area.     
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Introduction 

In human atlas vertebrae, there is sulcus arteriae vertebralis through which vertebral artery 

and the posterior branch of C-1 spinal nerve pass beside superior articular process of 

vertebrae and it is situated just on the side of the lateral mass of the atlas. In some cases, this 

groove turns into a foramen by abnormal ossification and the frequency of incidence in 

human beings varies by race [1]. Though this abnormal phenomenon had many different 

names such as ponticulus posticus (PP), foramen atlantoideum posterius/vertebrale, foramen 

retroarticular superior, foramen arcuate, the most common name used by clinicians is 

“Kimmerle’s Anomaly”. It is thought that this case occurs as a regressive and morphological 

phenomenon and as a result of the ossification of atlanto-occipital membrane [2,3]. However, 

it is known that this anomaly is not commonly seen among the elderly though the ossification 

of the ligamentum tends to increase with aging [4,5]. 

Case presentation 

Kimmerle’s Anomaly was found in 3 different atlases during the routine anatomy practice 

within the scope of medical education. In one of these atlases, bilateral and total (Figure 1) 

anomaly was discovered while in another, the anomaly was unilateral (left) and partial (Figure 

2). As for the third one, it was unilateral (left) and tunnel-shaped (Figure 3 and 4). 

 

 

Figure 1. Bilateral and total Kimmerle’s Anomaly. (1: Bony bridge PP joins arcus 

posterior atlantis and lateral mass of the atlas, 2: Canalis arteria vertebralis, 3: Proc. 

art. superior, 4: Tuberculum posterius, 5: For. transversarium) 
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Figure 2. Unilateral and partial Kimmerle’s Anomaly. (1: Ponticulus posticus, 2: 

Arcus posterior atlantis, 3: Proc. art. superior; 4: Fovea dentis; 5: For. transversarium; 

6: Proc. Transversus 

 

 

 

 

 

Figure 3. Unilateral and tunnel-shaped Kimmerle’s Anomaly. (1: Ponticulus posticus, 

2: Lateral view of the tunnel-shape, 3: For. transversarium, 4: Proc. art. superior, 5: 

Proc. transversus) 
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Figure 4. 1: Top (left) and base (right) views of the unilateral and tunnel-shaped Kimmerle’s 

Anatomy. It is seen that the right and left foramen transversaria are asymmetrical and the right 

for. transversarium looks fairly narrow from the left. (1: Left for. transversarium, 2: Right for. 

transversarium, 3: Arcus ant. atlantis, 4: Proc. art. superior, 5: Facies art. inferior, 6: Base 

view of the tunnel-shape)  

 

Table 1. Some length measurements taken from the atlas vertebrae diagnosed 

 with Kimmerle’s Anomaly  

 

Parameter 

Bilateral and 

Complete 

(mm) 

Unilateral and 

Partial (mm) 

Unilateral and 

Tunnel 

(mm) 

T-Leg. 79,8 80,1 64,9 

Ant-Post Leg. 46,8 50,0 39,5 

FAS Ant-Post Leg 25,0 28,3 21,4 

FAS T- Leg. 16,9 11,9 10,8 

FV Ant-Post Leg. 33,6 32,3 26,4 

FV T- Leg. 31,0 31,2 25,6 

L-CAV Sup-İnf D. 6,4 - 4,7 

L-CAV Ant-Post D. 5,8 - 5,8 

R-CAV Sup-İnf D. 6,8 - - 

R-CAV Ant-Post D. 7,0 - - 

L-PP Th. 1,4 1,9 1,3 

R-PP Th. 1,4 - - 

L-FT Ant-Post Leg. 8,8 7,8 6,5 

L-FT T- Leg. 8,4 6,3 5,1 

R-FT Ant-Post Leg. 8,3 7,7 8,7 

R-FT T-Leg. 6,7 6,8 5,9 

 

T-Leg.: Transvers Length, Ant-Post Leg.: Anterior Posterior Length, FAS: Facies Art. Superior, FV: 

Foramen vertebrale, L-CAV Sup-İnf  D.: Left Canalis Arteria Vertebralis Superior Inferior Diameter, R-

CAV Sup-İnf D.: Right Canalis Arteria Vertebralis Superior Inferior Diameter, L-PP Th.: Left Ponticulus 

Posticus Thickness, R-PP Th.: Right Ponticulus Posticus Thickness; L-FT: Left Foramen Transversarium, 

R-FT: Right Foramen Transversarium 
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Discussion        

Ponticulus posticus’ encircling the vertebral artery and suboccipitalis nerve may lead to 

vertigo, vertebro-basilar insufficiency, neck pain, shoulder pain and cervicogenic headache 

[6,7]. In some studies, it is indicated that injuries may be caused during the curling of the 

vertebral artery on the lateral mass, in the presence of PP [8-11]. In the atlanto-occipital area 

dissection studies by Lamberty and Zivanovic [11], it was seen that the ponticulus posticus 

and membrane atlanto-occipitalis were bound together tightly while this membrane was tied 

to dura [1,3]. Some dural stretches may result in severe headaches, a type of migraine [13]. It 

is very reasonable that the mechanical function disorder in atlanto-occipital joint cause dural 

stretch which is a very common cause in migraine onset. It was demonstrated that the 

ischemic compression caused by PP leaded to basilar insufficiency symptoms [15] and it was 

determined that the surgical treatment of PP occlusion declined the incidence of these 

symptoms [14-16]. It is possible that the surgical excision of PP return the blood flow to 

normal and later, the symptoms are alleviated. It is considered that the spinal manipulation 

performed on art. atlantooccipitalis alleviate the symptoms of vertigo, headache and nausea. 

Though these symptoms are assumed to be of vertebrogenic proprioseptive origin, it is 

indicated that they come out as a result of the vertebral artery’s being triggered by functional 

joint disorder especially in patients with PP [17]. The injury of the vertebral artery during the 

surgery may cause a catastrophic intraoperative hemorrhage and this dangerous blood flow 

may cause a non-predictable neurological damage depending on the sufficiency of the blood 

flow from the collateral vertebral artery [18]. In order to reduce the possibility of the 

incidence of this damage, some surgeons recommend performing the beginning steps in 

surgical operations in C1 from different directions [19, 20]. However, some researchers think 

that PP (the bony bridge) will reduce the risk of injury in the vertebral artery as it serves as a 

protective barrier. However, taking the atlas as the starting point, in the presence of this 

anomaly, in the interventional steps to be taken in vertebrae may be dangerous, thus any 

operation to be performed in this area should start from a different point [21]. 

The present study explores the Kimmerle’s Anomaly and the clinical situations it may cause. 

The results coming out with the presence of PP highlight the clinical and surgical importance 

of this anomaly. The knowledge of this variation by clinicians and their considering the fact 
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that it might be seen in a patient with the abovementioned symptoms are considerably 

important for getting quick results in the treatment. 
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