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SUMMARY: Rectus Capitis Posterior Minor muscle (RCPm) is one of the deepest and shorter muscles of the posterior region of
the neck. RCPm arises from the posterior tubercle on the posterior arch of atlas and inserts on the squamous parttaf beneccipi
inferior to the inferior nuchal line and lateral to the external occipital crest at midline. Based on their anatomical éochtiogir
functional role, is considered to be a head extender muscle and an active element in the stabilization of the occijuioat2untalg
routine examination of the skulls, in the Morphology Laboratory of the Basic Biomedical Sciences Department, Universay of Talc
Chile, two unusual fossas were found in the squamous part of occipital bone, of an adult human skull of masculine sex. No other
significant bony anomaly was noted, but it is observed that the elevations and depressions are well marked in the sktolinithaé an
location of this fossa suggests a relationship with the RCPm muscle that is described in the same location of this fiafting. iTtse
postulated that prolonged improper posture from an early age, could generate a mechanical compression which would result in the
finding fossas; this based on Wolff's law, which states that the bone tissue adapts to the mechanical demands placed on him.

KEY WORDS: Occipital Bone; Fossa; Anatomical variation;Rectus Capitis Posterior Minor muscl®ectus Capitis Pos-
terior Major muscle.

INTRODUCTION

Rectus Capitis Posterior Minor musqlBCPm) is flexion of the occipitoatlantal joint that occurs during
one of the deepest and shorter muscles of the posterior regiotuntary retraction of the head and may contribute to
of the neck, together with tiRectus Capitis Posterior Major stabilization of the occipitoatlantal joint during normal daily
(RCPM), Obliquus Capitis Superior, Obliquus Capitis In-activities (Hallgreret al, 2014a).
ferior, Multifidus Cervicisand Interespinales Cervicis
muscles (Rouviere & Delmas, 2006). It is classified as ot
of the suboccipital muscles (Latarjet & Ruiz Liard, 2010
that connect atlas and axis vertebrae to the skull base (Gi
1918).

RCPm arises from the posterior tubercle on the po
terior arch of atlas and inserts on the squamous part of 1
occipital bone, inferior to the inferior nuchal line and late
ral to the external occipital crest at midline (Gray; Testut ¢
Latarjet, 1982). Figure 1 shows schematically the structu
previously described. Based on their anatomical locatio

and their functional role, is considered to be a head extgfg. 1. Schematic illustration of Rectus Capitis Posterior Minor

der muscle (Gray; Testut & Latarjet; Rouviere & Delmasyyscle (RCPMm). INL: Inferior Nuchal Line (Adapted from Tagil
and an active element that could influence the magnitudedfal, 2005).
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Also a soft tissue connection has beerDISCUSSION
described of this muscle and the posterior
atlanto-occipital membrane, visualized in three
distinct fiber-tipes: tendon-like, muscle-like When searching for references associated with the case, no
and fascia-like bridges (Zumpaebal, 2006).  scientific literature related to this finding was found, suggesting that the
Following the same idea, other authors poinpresence of a fossa in the squamous part of occipital bone has not been
to the existence of a bridge of connective tissudescribed by the moment.
between the RCPM muscle and dorsal spinal
dura mater in the occipitoatlantal junction Classical literature has described numerous anatomic variations
(Hacket al, 1995; Torres, 2008). of the occipital bone. Some of the findings reference a third condyle and
a bony spine on the anterior margin of the foramen magnum, along with
nutrition foramina in the external occipital (Testut & Latarjet). Also,
CASE REPORT variations in the formation of venous sinuses of the dura mater and the
impressions they leave on the intracranial face of the occipital bone (Singh
et al, 2004); a channel in the basilar part of the occipital bone (Chauhan
During routine examination of the et al, 2010) have been found. As described above, any of the variations
skulls, in the Morphology Laboratory of the related to the occipital bone refer a fossa in the squamous part of occipital
Basic Biomedical Sciences Department, Unibone.
versidad de Talca, Chile, two unusual fossas
were found in the squamous part of occipital The anatomical location of this fossa suggests a relationship with
bone, of an adult human skull of a malethe RCPm muscle that is described in the same location of this finding.
cadaver (Fig. 2). Both fossas had an oval shapehe dilemma is the presence of a fossa and not an elevation, considering
and were located between inferior nuchal linehe muscular traction produced by the muscle during head extension or
superiorly and foramen magnum inferiorly, the stabilization of the occipitoatlantal joint (Hallgren et. al., 2014a,
lateral to the external occipital crest at the2014b).
insertion site of RCPm. The right fossa had a
larger diameter parallel to the external occipital A possible explanation of this result based on the limited scientific
crest, while the left fossa had a larger diameteliterature related to this muscle, could be that the fossa is a result of a
oblique from anterior to posterior and lateralmuscular atrophy of the RCPmand excessive and prolonged compression
to medial. Figure 2 shows that the right fossaf it muscular insertion, causing a cranial deformation of the occipital
had a larger diameter of 14 mm. and a minobone. All this is explained by the "Law of Wolff"* (Wolff, 1986; Brand,
diameter of 13 mm, while the left fossa had &2010) that proposed that the effect of the mechanical forces acting through
larger diameter of 17 mm. and a minorthe bone lead to adjustments that causes bone adaptation (Hammer, 2015;
diameter of 12 mm. Apparently, both fossasRuff et al,, 2006). According to this principle, bone trabeculae follow
had a nutrient foramen in the superiorlines of maximum internal force, allowing them to adapt to the efforts
quadrant, lateral to the external occipital cresand tractions that is the bone subjected. Some trabeculae resist traction
(Fig. 2). No other significant bony anomaly while others resist mechanical compressions; every change in bone shape
was noted, but it is observed that both ther function, produces alterations in trabecular architecture and its external
elevations and depressions are well marked iform. This law states that tension forces are the cause of bone growth,
the skull. while compressive forces determine its atrophy. In conclusion, bone
adapts to the mechanical demands placed on it (Nordin & Frankel, 2004).
Currently, the literature refers to the concept coined by Wolff as
"functional bone adaptation”, but this considers a greater amount of ex-
perimental analysis and specific characteristics, such as the genetic
influence on bone development and the nature of the bone response to a
mechanical compression (Ruff al.).

The most accepted hypothesis for this case report, would be that
the fossas were formed by mechanical compression of RCPm muscle,
due to a hyper-extended cervical permanent position from an early age,
such as in the case of a subject with neurological damage. As is known,
bone during growth has a more ductile behavior, circumstance that can
Fig. 2. Occiptal bone fossa and dimensions. slow or block bone growth under compressive forces; while in the young
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bone, collagen fibers make it more vulnerable tBCPM muscle coupled with the absence of a RCPm muscle
compression (Hammer). can result in a lack of muscular coordination in the
subocipital region, affecting the stability of the head and
Analyzing the importance RCPm muscle, itoccipitoatlantal joint (Tagiét al, 2005; Nayalet al,, 2011).
contribute significantly to maintenance of a normal, neutr&llso, a relationship of the muscle with postural balance of
head posture as well as maintaining stability of the hedlde temporomandibular joint is described (Gilkeal, 1998).
during daily activities (Hallgreret al., 2014a, 2014b).
Knowing this, head position will have an effect on this Clinically, alterations of the suboccipital muscles can
muscle and vice versa, founding that RCPm shows a strdegd to compression of neural elements (Aneag}, 1998)
effect in its activity product of changes in head positioand the role that RCPm muscle plays a role in head posture
(Hallgrenet al, 2014b). at cervical level and could be linked to cervicogenic
headache, in some cases associated with muscle attachments
Among the findings related to the suboccipitato the dura mater (Nayak al; Hallgrenet al, 2014b; Farmer
muscles, variations in the number of muscles in this regi@at al, 2015).
as supernumerary RCP muscles are described. An additional
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cabezalnt. J. Morphol., 33(4)1319-1322, 2015.

RESUMEN: El masculo Recto Posterior Menor de la Cabeza (RCPm) corresponde a uno de los musculos mas profundos y
cortos de la region posterior del cuello. Se origina en el tubérculo posterior del arco posterior de atlas y se insettcesndasa del
hueso occipital, inferior a la linea nucal inferior y lateral a la cresta occipital externa a nivel de la linea mediaacioErarsl
localizacion anatomica y a su funcionalidad, es considerado un musculo extensor de cabeza y un elemento activo eridregéeabiliza
la articulacion atlanto-occipital. Durante la inspeccion rutinaria de craneos en el Laboratorio de Morfologia del DepdgdDiemio
cias Basicas Biomédicas de la Universidad de Talca, se encontraron dos fosas inusuales en la porcién escamosa derleatatel exocra
hueso occipital de un craneo humano adulto de sexo masculino. En la inspeccion no se registraron otros hallazgos, pémuse obser
tanto las depresiones como elevaciones del craneo eran muy marcadas. Durante la bisqueda de referencias bibliogr&ieas asociada
caso, no se encontrd literatura cientifica relacionada a este hallazgo. La localizacion anatomica de esta fosa sugigne coraetla
musculo RCPm que se describe a este nivel. Por consiguiente, se postula que una postura inapropiada prolongada desda muy tempra
edad, podria generar una compresion mecanica que formaria dichas fosas. Lo anterior basado en la Ley de Wolff queljpigickea que e
0seo se adapta a las demandas mecanicas impuestas sobre él.

PALABRAS CLAVE: Hueso Occipital; Fosa; Variacion anatomica; Musculo recto posterior menor de la cabeza; Miscu-
lo recto posterior mayor de la cabeza.
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