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Introduction
A Cervical rib is defined as a rib that takes its origin from seventh 
cervical vertebra and varies in length from being as small as < 1cm or 

1extend beyond the thoracic outlet to fuse with the first rib.

Cervical ribs have been classified by Gruber as early as 1869 into four 
groups. 1. Cervical ribs that extend beyond the transverse process. 2. 
Cervical ribs that extend beyond the transverse process with a free tip 
almost touching the first rib. 3. Cervical ribs that extend beyond the 
transverse process with fibrous bands or cartilage attached to the first 

2rib and 4. Cervical ribs that are completely fused with the first rib.

Arteriothromboembolic events or aneurysm of subclavian vessels are 
the most common conditions that have been reported due to cervical 

3rib compression of subclavian vessels.

Recently Peet introduced the term TOS (Thoracic outlet syndrome) to 
describe the neurovascular compression in the interscalene triangle 
and classified them into three categories;arterial (subclavian 
artery<1%),venous (subclavian vein 4-6%),and neurogenic(brachial 

4plexus (94-97%).

Cerebral infarction or TIA due to cervical rib compression is unusual 
5and only few cases have been reported earlier.

A study regarding the presence of Cervical ribs in KSA has not been 
attempted earlier, and a comprehensive data is required pertaining to 
its incidence and pattern from this region. Apart from this, any 
structural defect or associated anomalies were recorded from the 
available data.

Objective
The purpose of this study is to identify prevalence of cervical ribs and 
report the resulting clinical symptoms and outcome in patients 
attending a tertiary care center in Riyadh, KSA.

Method
A retrospective review of a prospectively acquired database was 
performed. Data was collected from database of Radiology 
Department at KFMC, between January 2012-September 2017. 
Approval of the study was taken from the IRB of KFMC (IRB No-17-
349). Demographic details of the patients, including the symptoms, 
diagnosis and clinical outcome were recorded and analyzed using 
SPSS version 22, Illinois, USA.
 
Results
 In our study, Cervical ribs were bilateral in 134(62%)cases and more 
frequent in females 154(71.3%) than in males62(28.7%) as in table 1.

Nearly half of the cases 108(50%) were asymptomatic (table 2) and 

detected by routine radiological investigations for other conditions. 
Among those who were symptomatic, neck pain 46(21.3%) and 
shoulder pain 32(14.8%) were the most common prevailing 
symptoms. Limb weakness and numbness was reported in 10 (4.6%) of 
cases each, whereas few cases had swelling 2(0.9%), vertigo 
5(2.3%),and headache3(1.4%).Symptomatology of patients by 
different age groups is displayed in table 3. Statistically significant 
association with (p value=0.007*) was observed between age groups 
and symptoms.

The other interesting finding was that 24(11.1%)of cases had 
associated anomalies as depicted in table 4.

Table1: Demographic data of patients with cervical ribs (n= 216)

Table 2: Characteristics and symptomatology of cervical ribs 
(n=216  )
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Age group
≤ 25

26-50
> 50

No(%)

46(21.3%)
90(41.7%)

80(37%)

Sex
Females
Males

154(71.3%)

62(28.7%)
Nationality

Saudi
Non Saudi

186(86.1%)
30(13.9%)

Imaging Modality
X-ray

CT scan
X-ray, CT

MRI
XFD

173(80.1%)

35(16.2%)

3(1.4%)

2(0.9%)

3(1.4%)

Side No(%)

Right side
Left side
Bilateral

45(20.8%)

37(17.1%)

134(62%)

Symptoms
Asymptomatic

Limb weakness Numbness
Neck pain

Shoulder pain
Swelling
Vertigo

Headache

108(50%)

10(4.6%)

10(4.6%)

46(21.3%)

32(14.8%)

2(0.9%)

5(2.3%)

3(1.4%)
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Table 4: Association of cervical ribs with other Anomalies (n=216)

Discussion
The incidence of Cervical ribs is estimated to be 2% in the general 
population6.They are mostly asymptomatic in 90% of cases, and 
found twice more frequently in females (68%) than in males (32%)7,8. 
In our study, Cervical ribs were bilateral in 134(62%)cases and more 
frequent in females 154(71.3%).

Ericson et al in 2015 reported a case of 39-year-old female with a brief 
history of unilateral headache, facial tingling and slurred speech along 
with 2-month history of left upper extremity weakness of left hand that 
was diagnosed with bilateral cervical ribs on chest radiograph, and was 

9subsequently treated by cervical rib excision . In our study, among 
those who were symptomatic, neck pain 46(21.3%) and shoulder pain 
32(14.8%) were the most common prevailing symptoms. Limb 
weakness and numbness was reported in 10(4.6%) of cases each, 
nearly half of the cases 108(50%) were asymptomatic and detected by 
routine radiological investigations for other conditions. 

Jusofovic et al in 2012 reported a case of 49 year old male with a right 
cervical rib compression leading to subclavian arterial thrombosis 
followed by both cerebellar and cerebral infarctions secondary to 
retrograde thromboembolism from the carotid artery and recommended 
that surgical treatment instead of conservative treatment should always 
be considered to prevent further embolic events and serious 

5consequences .In our study, only very few cases had swelling 
2(0.9%),vertigo 5(2.3%),and headache3(1.4%).

Cervical ribs have been identified to be chief cause of arterial 
compression at the thoracic outlet followed by anomalies of the first rib 
9,10. In the present cases, association of bilateral cervical rib with 
aberrant right subclavian artery was noted in one case with no 
symptomatology though.

Another interesting finding in our study was that 24(11.1%)of cases 
also had associated anomalies such as Scoliosis, Achondroplasia, 
Holoprosencephaly, Klippel fiel syndrome, Torticolis, Wilms tumour, 
Cerebral palsy, Von Hippel Lindau disease, Downs syndrome,Hunters 
syndrome,and VACTREL association.

Sharma et al in 2014 examined 5000 patients and reported that 
61(1.22%) had cervical rib. although they couldn't establish any 
association between presence of cervical rib and other thoracic bony 
anomalies, except parallel finding of elongated transverse process of 

th7  cervical vertebra in 2 cases with right sided cervical rib and thoracic 
11scoliosis.

Tubbs et al in 2006 reported an adult male skeleton with fusion of his 
C6 and C7 vertebral bodies (Type II KFA) in addition to a remnant of 
the intervertebral disc space and bilateral rudimentary cervical ribs 
emanating from the C7 vertebrae. Excessive joint degeneration was 

12noted between the vertebral bodies of C5 and C6. In our study there 
was fusion of cervical spine C1 and bilateral cervical rib in a female 
patient aged 19 years since birth.

Jessica Bott et al in 2009 conducted a study on a series of human 
fetuses and revealed that approximately 40% of the fetuses had 
cervical ribs, even though external congenital abnormalities such as 
craniofacial and limb defects were absent and therefore they 
recommended that future studies determining the size and frequency of 
cervical ribs in healthy fetuses are needed to allow evaluating their 
potential as an indicator of medical risks. They also reported that 
23.6% of the fetuses with cervical ribs also had absent or rudimentary 
12th ribs, pointing to a posterior homeotic shift of the seventh cervical 

13vertebrae and all thoracic vertebrae.

thTwo cases in our series aged 10 years and 15 years were devoid of 12  
rib. Similar results, namely 26.4% posterior homeotic shifts, were 
found in deceased fetuses and infants with a variety of minor and major 

14congenital abnormalities.

Majority of the cases in our study were treated conservatively for pain 
management and were recommended physiotherapy, whereas some of 
the cases underwent C4-C6 fixation /cervical rib resection, and 
radiculopathy.

Conclusion
The presence of bony abnormalities in the thoracic outlet, most 
commonly the cervical ribs, and abnormalities of the first thoracic ribs, 
are often responsible for vascular and neurological complications such 
as paresthesias or pain anywhere in the upper extremities, neck and/or 
shoulder pain, or noncoronary chest pain. Early diagnosis can 
therefore prevent vascular and neurological complications.
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Age Symptoms

Asymptomatic Limb  weakness Numbness Neck pain Shoulder pain Swelling Vertigo Headache

≤ 25 33(15.3%) 2(.9%) 0 3(1.4%) 4(1.9%) 1(0.5%) 1(0.5%) 2(0.9%)

26-50 44(20.4%) 5(2.3%) 6(2.8%) 18(8.3%) 16(7.4%) 0 0 1(0.5%)

>50 31(14.4%) 3(1.4%) 4(1.9%) 25(11.6%) 12(5.6%) 1(0.5%) 4(1.9%) 0(0%)

P value=0.007* (Statistically significant association between age groups and symptoms)

Table 3: Symptomatology of patients by different age groups

Cervical ribs  Associated with No of cases(%)
 Anomalies 24(11.1%)
Not associated with other anomalies 192(88.9%)
Type of anomaly associated with cervical rib
1. Scoliosis 6(2.7%)
2. Achondroplasia 1(0.5%)
3. Holoprosencephaly 1(0.5%)
4. Klippelfeilsyndrome 1(0.5%)
5. Cerebral palsy 2(0.9%)
6. Torticolis 1(0.5%)
7. Wilms tumor 1(0.5%)
8. VonHippel Lindau syndrome 1(0.5%)
9. Downs syndrome 1(0.5%)
10. Hunters syndrome 1(0.5%)
11. VACTREL association 3(1.5%)
12. Congenital fusion of cervical spine 1 1(0.5%)
13. 11 pairs of ribs 1(0.5%)

th14. Missing left 12  rib 2(1.0%)
15. Aberrant right subclavian artery 1(0.5%)
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