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Junction Between Well-Developed Paracondylar Process and
Transverse Process of the Atlas: A Very Rare Case Report

Unién Entre el Proceso Paracondileo Bien Desarrollado y el
Proceso Transverso del Atlas: Un Caso Clinico Muy Raro
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SUMMARY: The paracondylar process (PCP) is a wide-based, bony cone that stems from the exo-occipital bone beside
the occipital condyle. In this case report, the morphology of a well-developed PCP, which we incidentally encountered in our
previous craniovertebral region computed tomography (CT) study, and its relationship with the TVP of the atlas and the rectus
capitis lateralis muscle were evaluated. Case Report: A well-developed PCP unilateral (left-sided) is noted in a 41-year-old ma
The PCP is terminated by articulating with the transverse process (TVP) of the atlas medially from the mastoid process. The PCP
widths were measured as 14, 9.8, and 10 mm at the base, middle, and apex, respectively. The base-to-apex length wae 15.6 mm. Th
well-developed PCP is classified as a molar type. The rectus capitis lateralis muscle was atrophic on the left sideafdhe PCP
normal on the right side. The area and circumference of the rectus capitis lateralis muscle were measured ag, BIBBSimm
91.66 mm, and 40.9 mm on the right and left sides, respectively. In this rare case report, the well-developed PCP articulated with
the TVP of the atlas and caused atrophy of the rectus capitis lateralis muscle, highlighting potential surgical challdregges and
importance of recognizing this variation for clinical practice.
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INTRODUCTION

The paracondylar process (PCP) is a wide-based, In this case report, the morphology of a well-
bony cone that stems from the exo-occipital bone besideveloped PCP, which we incidentally encountered in our
the occipital condyle. It is directed toward the transverggevious craniovertebral region computed tomography
process (TVP) of the atlas and may be connected with(@T) study (Cimen & Giil, 2005), and its relationship with
by a joint (Preschest al, 1996; Cimen, 2025). the TVP of the atlas and the rectus capitis lateralis muscle

were evaluated.

Erbengi and Oge (1994) classified PCP among the
minor mesodermal asymptomatic anomalies of theASE REPORT
craniovertebral region. Also included in this classification
are occipital condyle asymmetries, atlatooccipital During our recent retrospective study, unilateral
articulation anomalies, and arch anomalies of the atlas(taft-sided) PCP was determined in a 41-year-old male.
axis. Minor mesodermal asymptomatic anomalies may fBde patient presented to the emergency department, and
accidentally diagnosed by routine X-ray examination anthe cause of admission was reported as assault.
generally do not produce neurological symptoms arEkamination and radiological evaluations revealed no
signs(Erbengi & Oge, 1994). However, in extreme casaganiovertebral involvement.
the PCP can fuse to the TVP of the atlas, causing functional
limitations in neck movement and may cause clinical All evaluations and measurements were performed
symptoms due to alterations in posture and restricted ranggng our institution's picture archiving and communication
of movement (Noleet al, 1999). system (PACS, Sectra Workstation IDS7, v. 26.2.16.8574,
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Teknikringen 20, SE-583 30 Linképing, SWEDEN). Thenuscle was atrophic on the left side of the PCP and normal
PCP is terminated by articulating with the TVP of the atlasn the right side. The area and circumference of the rectus
medially from the mastoid process. Therefore, it wasapitis lateralis muscle were measured as 123.89 59
evaluated as a well-developed PCP. The PCP widths wenen, 91.66 mrfy and 40.9 mm on the right and left sides,
measured as 14, 9.8, and 10 mm at the base, middle, eegpectively. Figs. 1,2,3.

apex, respectively. The base-to-apex length was 15.6 mm.

According to the Anderson classification of well-developed No other variant was encountered in the
PCP, it was of the molar type. The rectus capitis lateralisaniovertebral region except for PCP.

Fig. 1. Shows sagittal computed tomography images of the left (a) and right (b) sides. (a) Star (black) indicates
the paracondylar process. TVP, transverse process of the atlas. A: Anterior, P: Posterior, S: Superior, I: Inferior.

Fig. 2. Three-dimensional computed tomography images of the craniovertebral region and paracondylar process. (a) Shgtirs total le

of the paracondylar process (black star) (15.6 mm). (b) Shows paracondylar process's (black star) base, midpoint, atitsdpéx leng
9.8, and 10 mm, respectively). A: Anterior, P: Posterior, S: Superior, I: Inferior.
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muscle was determined to be atrophic based
on areal and circumferential measurements.
This result is consistent with the theory that PCP
may be acquired.

The rectus capitis lateralis provides an
excellent landmark for estimating the position
of the jugular foramen and the facial nerve during
paracondylar exposure that accesses the posterior
margin of the jugular foramen, the jugular bulb,
and the mastoid process (Wetral, 1997). When
the rectus capitis lateralis is replaced by the PCP,
this can pose an obstacle during surgery (Keskil
et al, 2003). As seen in this case report, the
atrophic rectus capitis lateralis muscle may
compromise neuronavigation. Well-developed
PCP may need to be considered clidicah
craniovertebral surgical procedures.

If the PCP is shaped as a small hump,
then it is called the paracondylar tubercle.
Anderson (1996) stated that well-developed
- PCP is much rarer than small humps and that

Fig. 3. Shows the relationship between the paracondylar process (black star)tlalﬁdrat(,a was 0.077 % in his study. It has been
the rectus capitis lateralis muscle (orange circle). Area (Alan in Turkish) afigt€rmined that well-developed PCP can be
Circumference (Cevre in Turkish). Area, and circle of the rectus capitis musdi@glar, saw-like, or conical in shape (Anderson,
were 123.99 mfy 50.9 mm, and 91.66 n?m40.9 mm, right and left sides, 1996). Pace (1969) reported a prevalence of 2%
respectively. This indicates atrophy of the left paracondylar process (black sta).PCP in his study of 890 Maltese skulls. He

A: Anterior, P: Posterior, R: Right, L: Left. reported the molar type (one skull, prevalence
0.11 %) as the rarest among PCP types. In the
DISCUSSION reported case, PCP was observed with a broader

base (14 mm) than the apex (10 mm) and a molar shape,

There is debate as to whether PCP is congenital which is one of the rarest. The prevalence of PCP in the
acquired. There are two theories regarding this variation population is between 0.5% and 2 % (Schumaehex,
the craniovertebral junction. The first concerns th2018). Our previous study sample consisted of 2000
embryology of the atlantooccipital region. Embryologicallyindividuals, and the only case of PCP occurred in this sample
the occipital bone consists of the basioccipital, exoccipitdl).05 %) (Cimen & Giil, 2025). Compared with the literature,
and supraoccipital parts surrounding the foramen magnuhis reported case appears quite rare.
(FM) (Smoker, 1994). The basiocciput continues to develop
into four occipital somites. The caudal part of the fourth Radiographically, a PCP can usually be seen on an
occipital somite fuses with the cranial part of the first cervicanteroposterior open-mouth (APOM) view. The mastoid
somite to form the proatlas. The proatlas assimilates inpgocess may obstruct the small processes on the lateral
the occiput, forming the condyles and the tip of the odontoi@diograph, although larger processes may be visible
process. The caudal half of the first cervical somite continu@3rescheret al, 1996). CT scans will help differentiate
with the cranial part of the second cervical somite to forsmaller processes from traumatic changes (Beetiral,
the atlas and the odontoid process of the axis (Black 991). Larger processes may need CT scans to differentiate
Scheuer, 1996). The PCP is thought to represent the remadiatween fusion or articulation with the TVP of the atlas
of the cranial half of the first cervical sclerotome (occipita{Prescheet al, 1996). Noleet al (1999), state that, "when
vertebra) (Shapiro & Robinson, 1976). According to ththe PCP is fused to or articulating with the transverse process
second theory, the PCP is thought to be acquired rather tltdrihe atlas, head movement may be limited or completely
congenital. According to this theory, PCP occurs due tdocked." Posturally, an osseous torticollis may be seen
overuse or trauma of the rectus capitis lateralis muscle durifiRyescheeet al, 1996) or the head may be forced into an
infancy. In this case report, the left rectus capitis lateral@titude of flexion (caput obstipum) (Lombardi, 1961). De
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Graauwet al (2008), reported a case of a 21-year-old womaREFERENCES
who was seen for severe, persistent daily headache and neck
pain after a minor head and neck injury. They state that afterderson, T. Paracondylar process: manifestation of an occipital vertebra.

resection of the PCP, headache and cervical pain were!nt J- Osteoarchaeol,, 6(25-201, 1996.
. P eBIack (MacLaughlin), S. & Scheuer, L. Occipitalization of the atlas with
substantially reduced.

reference to its embryological development. J. Osteoarchaeol.,
6(2):189-94, 1996.
Limitations. Because this case report was incidental, thgertini, G.; Celenza, M.; Orsi, R.; Porrati, P. L. & Rolandi, G. Osseous

atient's craniovertebral region and neurological complaints anomalies of the craniovertebral junction: a case relpairt]. Orthop.
P 9 9 P Traumatol., 17(1)135-9, 1991.

could not be evaluat?d' Future St_UdleS. evaluating .th.eé@nen, K. A case report of rare variant: well-developed paracondylar
factors may better elucidate the relationship between clinical processSurg. Radiol. Anat., 437, 2025.

symptoms and well-developed PCP. Gimen, K. & G, E. Determination of the prevalence of complete type
retrotransverse and arcuate foramen of the atlas using three-dimensional

computed tomography imageédurg. Radiol. Anat., 4713, 2025.
CONCLUSIONS de Graauw, N.; Carpay, H. A. & Slooff, W. B. M. The paracondylar process:
an unusual and treatable cause of posttraumatic headsgine,
In this extremely rare case report, a well-developed 33(9)E283-6, 2008.

PCP articulated with the TVP of the atlas. The PCP Caus@r&engi,A. & Oge, H. K. Congenital malformations of the craniovertebral
) junction: classification and surgical treatmetta Neurochir. (Wien),

atrophy of the rectus capitis lateralis muscle on the same ;57(3.4)150.5, 1994.
side. To our knowledge, this is the first case report in theskil, S.; Gozil, R. & Calgiiner, E. Common surgical pitfalls in the skull.
literature to demonstrate atrophy of the rectus capitis lateralis Surg. Neurol., 59(3228-31, 2003.
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: Med., 86260-9, 1961.
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RESUMEN: El proceso paracondileo (PPC) es un con moker, W. R. K. Craniovertebral junction: normal anatomy, craniometry,

6seo de base ancha que se origina en el hueso exooccipital junto alng congenital anomalieRadiographics, 14(2255-77, 1994.
condilo occipital. En este caso clinico, se evaluo la morfologia g¢en, H. T.; Rhoton, A. L.; Katsuta, T. & de Oliveira, E. Microsurgical
un PPC bien desarrollado, hallado incidentalmente en un estudioanatomy of the transcondylar, supracondylar, and paracondylar
previo de tomografia computarizada (TC) de la regién extensions of the far lateral approakiNeurosurg., 87(4955-85, 1997.
craneovertebral, y su relacién con el proceso transverso del atlas y

el muasculo recto lateral de la cabeza. Caso clinico: Se observéQorresponding author:

PPC unilateral (izquierdo) bien desarrollado en un hombre de Kaan Cimen

afos. El proceso articular posterior (PAP) terminaba articulandoAssistant Professor, PhD

con el proceso transverso (PT) del atlas medialmente al proc&apartment of Anatomy

mastoides. El ancho de PPC se midi6 en 14, 9,8 y 10 mm erfFlculty of Medicine

base, la parte media y el apice, respectivamente. La longitud dSlaas Cumhuriyet University

base al apice fue de 15,6 mm. EI PPC bien desarrollado se clasifiteas, 58140

como de tipo molar. El musculo recto lateral de la cabeza estaBdRKEY

atréfico en el lado izquierdo del PPC y normal en el lado derecho.

El areay la circunferencia del musculo recto lateral de la cabezasenail: cimen.kaan@gmail.com, kcimen@cumhuriyet.edu.tr
midieron en 123,89 mn50,9 mm, 91,66 mfry 40,9 mm en los

lados derecho e izquierdo, respectivamente. En este caso clif@RCID: 0000-0001-9781-7815

poco frecuente, el PPC bien desarrollado se articuld con la PT del

atlas y causo atrofia del musculo recto lateral de la cabeza, lo que

pone de manifiesto posibles dificultades quirlrgicas y la

importancia de reconocer esta variacion en la practica clinica.

PALABRAS CLAVE: Region craneovertebral; Proceso
paracondileo; Atlas; Unién; Anatomia variante.
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