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  صـــالملخ

إن انضغغغغااج الجغغغغبور العصغغغغعية العا يغغغغة عغغغغاد   مغغغغا  اغغغغت  عغغغغن ا نغغغغ    
 الاضروفى العا ى أو ضيق الث ب العصعى العا ى.

ل غغغد اماغغغا فغغغى سغغغبه الدراسغغغة لت سغغغيلا  ا غغغين حالغغغة مغغغن حغغغا   انضغغغااج 
أساليع(  6تجب للعاج التحفظى لمد    ت ل عن الجبور العصعية )التى للا تس

ماهمغغا تحتغغوى علغغى  الغغة ل غغل مجموعغغة( إلغغى مجمغغوعتين كغغل   ت سغغيما  عاغغوا يا  )ح
 خمسة عار حالة. 

بمستاغفيا  جامعغة عغين شغمس ب حغدى الطغر  الجراحيغة  عاجهمغاوتلا 
 التالية:

من  ع الث ب العصعى العا ىتوسي"تلا عاجها عن طريق  المجموعة الأولى:
 الأمام". 

يع الث غب العصغعى العا غى مغن توس"تلا عاجها عن طريق  المجموعة الثانية:
 الخلف".

العمليتغين الجغراحيتين سغاتين ل د كان الهدف من سبا العحث سغو م ارنغة 
ان علغغغغى الحركغغغغة وتحافظغغغغ اللتغغغين تعالجغغغغان انضغغغغااج الجغغغغبور العصغغغعية العا يغغغغة

 بالف را  العا ية.

أمغغغان العمليغغغة الجراحيغغغة إلغغغى جانغغغب الاتغغغا    وكانغغغل الم ارنغغغة مغغغن حيغغغث
 الإكليايكية ونتا   الأشعا  التاخيصية التى  تلا إجراؤسا بعد العملية.
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المضاعفا  الدا مة  من عرض أى مرض من المجموعتين إلى أى   للا  ت
 من المدخلين الجراحيين.  المتعل ة بأى   

ى تغلا ت ييمهغا من حيث الاتيجة الوظيفية لمرضى المجموعغة الأولغى والتغ
لعمليغغة )متوسغغطها ا اغغا عاغغر باسغغتخدام "توفغغيف أودوم" أ اغغاع متابعغغة مغغا بعغغد ا

ونصغغغف شغغغهرا (  كانغغغل الاتيجغغغة "ممتغغغاى " أو "جيغغغد " فغغغى كغغغل الحغغغا   إ  حالغغغة 
واحد  كانل الاتيجة "ضعيفة" حيث للا  تحسن أللا البراع عاد أحد المرضى بعغد 

 ستئصغغال الاضغغروف العمليغغة واحتاجغغل سغغبه الحالغغة لجراحغغة أخغغرى مغغن الأمغغام 
ىوا غغغد عظميغغغة لغغغلا  غغغتلا استئصغغغالها بال امغغغل فغغغى ودمغغغ  الف غغغرا  العا يغغغة لوجغغغود 

 العملية الأولى.

مغغغغن حيغغغغث درجغغغغة رضغغغغا المغغغغريق عغغغغن الجراحغغغغة  كانغغغغل ت يغغغغيلا جميغغغغع 
" إ  حالغغغة واحغغغد  )نفغغغس  جغغغدا " غيغغغر راض" " المرضغغغى إمغغغا "راض" جغغغدا " أو "راض"

 الحالة الساب ة(. 

و عاغغر مريضغغا  ) مغغغانون بالما غغة( اغغد عغغغادوا إلغغى م اولغغة أعمغغغالهلا أ ا اغغا
 أناطتهلا خال  ا ة أساليع بعد العملية. 

من وكانل نتا   المجموعة الأولى متماشية مع نتا   المجموعة الثانية 
حيغغغغث الاتيجغغغغة الوظيفيغغغغة للمرضغغغغى )كانغغغغل كغغغغل الاتغغغغا   فغغغغى المجموعغغغغة الثانيغغغغة 
"ممتغغاى " أو "جيغغد "( خغغال متابعغغة مغغا بعغغد العمليغغة والتغغى كغغان متوسغغطها خمسغغة 

 شهر. عار شهرا  وربع

أمغغا مغغن حيغغث درجغغة رضغغا المغغريق  ف انغغل كغغل الاتغغا   فغغى المجموعغغة 
". كما عاد ا اا عار مريضا  من المجموعة الثانيغة  الثانية "راض" جدا " أو "راض"

 هلا خال ستة أساليع بعد العملية.إلى م اولة أعمالهلا أو أناطت
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فغغى المجموعغغة الثانيغغة تعرضغغل حالغغة واحغغد  لعغغدوى سغغطحية بغغالجر  تغغلا 
لتسغرب عاجها بالمضادا  الحيوية عغن طريغق الفغلا كمغا تعغرض مغريق واحغد 

السغغغا ل الاخغغغاعى مغغغن اطغغغع فغغغاير فغغغى الأم الجافيغغغة تغغغلا السغغغيطر  عليغغغ  أ اغغغاع 
 العملية.

كمغغا جغغاع  الاتغغا   العامغغة للمجمغغوعتين متماشغغية مغغع مغغا اغغد سغغعق ناغغره 
احغغة مغغن مغغن أبحغغا  فغغى عغغاج انضغغااج الجغغبور العصغغعية العا يغغة سغغواع  بالجر 

 الأمام أو من الخلف.

لعمليتى توسيع الث ب العصعى العا غى مغن الأمغام ومغن الخلغف مميغ ا  
عد د  ماها التوسيع المؤ ر للث ب العصعى مع الحفاظ على الحركغة وعغدم دمغ  

 الف را  

للعمليغغة الت ليدتغغة "استئصغغال  جيغغد  لغغدا لولهغغبا تعتعغغر ساتغغان العمليتغغان 
 ودم  الف را " ول ن فى الحا   المات ا  لداة. العا ى من الأمامالاضروف 
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INTRODUCTION 

ervical radiculopathy from intervertebral disc 

herniation was originally described by Mixter and 

Barr in 1934, and the treatment has evolved steadily since 

then. 

The posterior cervical approach was popularized by 

Frykholm. The results obtained in many early series were 

quite good, even by today’s standards. It had the advantage 

of preserving the spinal motion segment and has been 

reported extensively to have good success (Henderson et 

al., 1983). 

Since their initial descriptions by Robinson and 

Smith in 1955 and Cloward in 1958 (Cloward, 1958), the 

use of anterior techniques in the surgical management of 

cervical disc disease has become increasingly common and 

widespread (Aldrich, 1990). 

Alternatively, discectomy without fusion has also 

been performed with similar favorable results, but most of 

these patients may actually have fusion in the surgically 

treated segment (Hankinson et al., 1976). 

Unfortunately, bony fusion of a motion segment in the 

highly mobile cervical spine may result in further progression 

of degenerative changes at other disc levels eventually 

requiring further surgery. Hilbrand et al. in (1997), 

C 
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postulated that up to 25% of the patients who undergo 

cervical fusion could require treatment of adjacent level 

disease within 10 years. 

An ideal operation for cervical disc herniation must 

fulfill two requirements: 

It must allow complete nerve root decompression and 

it must preserve motion in the surgically treated segment 

(Tascioglu et al., 2001). 

For the patient with a unilateral cervical radiculopathy 

and an imaging-confirmed lateral or foraminal source of 

nerve root compression, the posterior foraminotomy can be 

performed as an alternative to anterior cervical discectomy 

for the safe relief of pain and neurological dysfunction. 

Moreover, it seems to have many advantages, such as the 

preservation of motion segments and limited bony work 

(Adamson, 2001). 

This can be also accomplished with the anterior 

cervical foraminotomy procedure that was refined by Jho  

in 1996, after previous similar reports in the literature 

dating to 1968 (Hakuba, 1976). 

Such surgical treatment for discogenic radiculopathy 

might well be called "functional cervical disc surgery" or 

"functional spine surgery” (Jho et al., 2002). 
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Along with its many advantages, the anterior cervical 

approach also carries with it an increased risk of injury to 

the trachea, esophagus, carotid artery, vertebral artery and 

recurrent laryngeal nerve (Murphy et al., 1973). 

The posterior approach, has the disadvantages of the 

significant cervical muscular pain and spasm that often 

follow. The use of wider incisions for adequate 

visualization and the need for significant paraspinous 

muscle dissection have generally been blamed for this 

postoperative pain syndrome, which can result in a slower 

recovery (Cloward, 1958). 
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AIM OF THE WORK 

o compare clinical and radiological outcomes for the 

anterior and posterior cervical foraminotomy procedures, 

in the treatment of patients with unilateral cervical 

radiculopathy. 

 

 

 

T 
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SURGICAL ANATOMY OF  

THE CERVICAL SPINE  

oth anterior and posterior approaches to the cervical 

spine is the subject of study in this thesis. Knowledge 

of the cervical anatomy and anatomy of the neural foramen 

is of paramount importance in performing a successful 

anterior or posterior foraminotomy and avoiding inadvertent 

nerve injury and approach related complications (Zhang et 

al., 2003 and Russell and Benjamin, 2004). 

BASIC ANATOMICAL CONSIDERATIONS 

Osseous Relationships 

The cervical spine consists of three atypical and four 

typical vertebrae. Typical cervical vertebrae, C3 to C6, 

include a vertebral body (VB) which is relatively small, a 

vertebral arch, and several processes for muscular 

attachments and articulations. The pedicles project from the 

posterolateral aspect of the VBs and, together with the 

lamina, form the vertebral arch covering the lateral and 

posterior aspects of the spinal cord (Fig. 1A). The laminae 

project posteromedially from the pedicles and join in the 

midline; they have a thin upper border and a wider lower 

border. The short, bifid spinous processes project 

posteriorly from the junction of the laminae. The superior 

articular process faces upward and posteriorly and 

articulates with the inferior articular process which faces 

downward and anteriorly (Fig. 1B). The upper projection 

and the lateral edge of the superior surface of the caudal 

VB is called the uncus and articulates with the lateral edge 

of the inferior surface of the cephalad vertebra. These 

B 
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articulations are called the uncovertebral joints or joints of 

Luschka (Fig. 1C) (Kawashima et al., 2003). 

The transverse process contains the transverse 

foramen that projects laterally, and is attached medially by 

the anterior and posterior roots. The anterior root of the 

transverse process arises from the side of VB and ends in 

the roughened anterior tubercle to which are attached 

tendinous slips of the scalenus anterior, longus capitis, and 

longus colli muscles. The posterior root, which is thicker, 

arises from the junction of the pedicle and lamina and ends 

in a rounded posterior tubercle, which is positioned lateral 

to the anterior tubercle. The two roots of the transverse 

process are connected laterally by the costo-transverse bar 

that forms the lateral boundary of the transverse foramen. 

The costo-transverse bar, has a groove on its upper surface 

that is concave upward to accommodate the exiting nerve 

(Fig. 1D) (Kawashima et al., 2003). 

 
 

Figure (1): Lower cervical vertebrae. A: Axial view. B: Lateral view. C: 

Anterior view. D: Enlarged view of the transverse process  

(Kawashima et al., 2003). 
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Musculature 

Anterior Vertebral Muscles 

The longus capitis muscle is attached below by 

tendinous slips to the anterior tubercles of the C3–6 

transverse processes, and above to the inferior surface of 

the basilar part of the occipital bone (Fig. 2A). The longus 

colli, located on the anterior aspect of the cervical spine. 

Reflecting or removing the longus capitis and longus colli 

muscles exposes the transverse process and VA (Fig. 2C) 

(Kawashima et al., 2003). 

Lateral Vertebral Muscles 

The scalenus anterior muscle lies deep to the 

sternocleidomastoid muscle, arises from the anterior 

tubercles of the C3–6 transverse processes, and descends 

vertically to its attachment to the scalene tubercle on the 

upper aspect of the first rib (Fig. 2C). The scalenus medius 

originates from the lateral aspect of the posterior tubercles 

of the C2–7 transverse processes and attaches to the upper 

surface of the first rib behind the subclavian groove. The 

scalenus posterior passes from the posterior tubercles of the 

C4–6 transverse processes and attaches to the outer surface 

of the second rib just deep to the attachment of the scalene 

anterior (Kawashima et al., 2003). 
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Figure (2): Musculature of the cervical spine (Kawashima et al., 2003) 

A: Longus capitis and longus colli 

B: Longus capitis has been removed 

C: Transverse process and VA have been exposed by 

removing the longus     capitis and longus colli muscles 

Posterior vertebral muscles 

Dorsal neck muscles consist of four layers ; 

A-Outer layer 

• The outer layer is formed by the trapezius muscle 

which is mainly involved in movements of the upper 

limbs and the shoulder (Fig. 3A). It arises from the 

external occipital protuberance, superior nuchal line, 

ligamentum nuchae, and the spinous processes of the 

seventh cervical and all the thoracic vertebrae. Insertion 

is into the lateral third of the clavicle, the medial 

margin of the acromion, and the superior lip of the 

spine of the scapula (Kamibayashi and Richmond 

1998). 
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B- Second Layer 

• The principal muscle in the second layer is the 

Splenius Capitis and Cervicis. The levator scapulae is 

an axioscapular muscle which is located lateral to the 

splenius capitis (Fig. 3B). 

• Splenius capitis arises from the lower half of the 

ligamentum nuchae, spinous process of the seventh 

cervical vertebra and the upper three or four thoracic 

vertebrae. The muscle fibres are directed upward and 

laterally and inserted, under the Sternomastoid, into 

the mastoid process and into the occipital bone just 

below the lateral third of the superior nuchal line.  

• Splenius Cervicis arises from the spinous processes 

of the third to the sixth thoracic vertebrae; it is 

inserted, into the posterior tubercles of the transverse 

processes of the upper two or three cervical vertebrae 

(Salmons, 1995). 

C-Third Layer 

• The semispinalis capitis is the principal muscle of the 

third layer (Fig. 3C). It arises from the transverse 

processes of the upper six thoracic and the seventh 

cervical vertebrae, and from the articular processes of 

the three cervical vertebrae above this, it passes 

upward, and is inserted between the superior and 

inferior nuchal lines (Salmons, 1995). 

D-Innermost Layer 

• The innermost layer is formed by small suboccipital 

muscles located between the occipital bone, the first two 

cervical vertebrae, and the transverso-spinalis below. 

These include rectus capitis posterior minor and major 
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and superior and inferior oblique muscles. The latter 

three form the boundaries of the suboccipital triangle 

which contains the vertebral artery (Fig. 3D) (Mayoux-

Benhamou et al., 1997). 

 

Figure (3): Different layers of the posterior Neck Musculature  

(Agur and Dally, 2005). 

Intervertebral Discs 

The intervertebral discs join the vertebral bodies and 

contribute to the flexibility of the spine. The cartilaginous 

end plates of the vertebral bodies are the rostral and caudal 

boundaries of the disc space, and the anterior and posterior 

longitudinal ligaments overlie, the ventral and dorsal 
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surfaces of the intervertebral disc space. Laterally, the disc 

space is limited by the uncus (German et al., 2005). 

The disc can be viewed as four concentrically 

arranged zones: 

1)  Outer annulus fibrosus (ring of densely packed collagen 

fibrils arranged in parallel oriented lamellae) 

2) Inner annulus fibrosus (fibro-cartilaginous layer 

comprising cells that resemble chondrocytes) 

3)  Transition zone (thin layer, which contains chrondocyte-

like cells) 

4)  Nucleus pulposus (gelatinous core of disc comprising 

chondrocyte-like cells (Nerlich et al., 1997) 

The vertebral end plates are formed by the rostral and 

caudal surfaces of the vertebral body. They are composed 

of concave surfaces of 1.3mm –thick cortical bone. The 

cartilaginous end plates are the superior and inferior thin  

surfaces of the intervertebral disc. They are the transition 

components between the fibro-cartilaginous disc and the 

vertebral end plates. Each cartilaginous end plate is fused to 

the vertebral end plate by a calcium layer termed the lamina 

cribrosa, a sieve-like surface that permits osmotic diffusion 

of nutrients (Yoganandan et al., 2005). 

The cervical intervertebral discs are not like lumbar 

discs; they lack a concentric annulus fibrosus around their 

entire perimeter. The cervical annulus is well developed 

and thick anteriorly; but it tapers laterally and posteriorly 

towards the anterior edge of the uncinate process on each 

side (Fig. 4). 


