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Abstract

Background: Juvenile idiopathic arthritis (JIA) is a heterogeneous group of inflammatory arthritis of unknown
etiology in children with impending risk of impaired joint function. It is defied by the presence of at least one inflamed
joint persisting 6 weeks with the onset before 16 years of age. The aim of this study was to determine the extent and
pattern of cervical spine involvement in children with JIA using plain radiography. Methods: This study was carried on
50 JIA patients together with 20 age and sex matched apparently healthy volunteers representing a control group.
Patients were subjected to history taking , full clinical examination, disease activity was measured using Juvenile
Arthritis Disease Activity Score-27(JADAS-27) and X- ray was done to assess cervical spine involvement and Atlanto-
Dens interval (the distance between anterior arch of atlas and the dens of axis) (ADI) was measured. Results: Cervical
curve was straightened in 60% of patients' group. Intervertebral discs, retropharyngeal spaces, Spinolaminar line
alignment and ADI measurements were normal in all cases. JIA patients of polyarticular type, had a higher incidence of
neck pain and neck stiffness (P value = 0.798). There were no statistical significant difference regarding ADI
measurements in JIA patients suffering from neck pain and neck stiffness (P value = 0.984). Conclusion: Neck pain &
stiffness were more frequent in Polyarticular JIA patients than oligo articular or systemic onset type. No radiological
abnormalities were detected between different types of JIA.
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1. Introduction

Juvenile idiopathic arthritis (JIA) is defined as a
chronic arthritis of unknown origin beginning before
16 years of age . It is not a single disease but a
heterogeneous collection of conditions involving a
spectrum of clinical findings #* associated with short-
term and long-term functional disability [4,5,6].

The International league of assossiation of
rheumatology (ILAR) classification of JIA includes the
following features; Systemic onset, Persistent or
extended oligoarthritis, Rheumatoid factor (RF)-
positive  polyarthritis, RF-negative  polyarthritis,
Psoriasis related and Enthesitis related [7,8,9,10].

Basic radiographic changes in JIA are soft tissue
swelling, osteopenia, Joint-space narrowing, Bone
erosions, Periosteitis, Growth disturbance, compression
fracture and Synovial cysts [11, 12, 13].

Many patients with rheumatic disease of the
cervical spine remain asymptomatic for years, but they
at risk of neurological complications and even sudden
death from medullary compression . Patients may
complain of intractable pain in the neck or the back of
the head® . They may have signs of myelopathy. In
rheumatoid arthritis (RA), some inflammatory changes
were detected in the cervical spine. Apophyseal joint
ankylosis was noted in (41%) of patients, anterior
atlantoaxial subluxation in (17 %) and atlantoaxial
impaction in (25 %) [14].

Atlantoaxial subluxation (AAS) is important and
life threatening complication of RA. Radiologically it
is identified as increased mobility or laxity between the
body of the first cervical (atlas) and the odontoid
process of the second cervical vertebra (axis) [15].

Radiographically, the most frequent inflammatory
changes in the cervical spine of patients with JIA was
apophyseal joint ankylosis at multiple levels.

Atlantoaxial impaction and anterior atlanto axial
subluxation were typical of the upper cervical spine.
Clinically, these changes tend to limit neck movements
The mainstay of imaging of the rheumatoid spine
remains plain radiography. Flexion/ extension views
are necessary to assess the level of involvement and
any instability [16]. The aim of this study was to
determine the extent and pattern of cervical spine
involvement in children with JIA using plain
radiography.

2. Patients and Methods

This study was conducted on 50 children with
different types of juvenile idiopathic arthritis diagnosed
according to ILAR classification criteria of JIA @),
attending pediatric rheumatology clinic of Benha
University Hospitals and Benha children hospital
(Rheumatology clinic).

Also, 20 apparently healthy children sex and age
matched to the patients were enrolled in this study as a
control group.

The committee of ethics of scientific research
approved the study protocol and written consents were
obtained from the patients' parents.

The study group was under the following inclusion
and exclusion criteria:
Inclusion criteria

Children less than 16 years old diagnosed
according to ILAR classification criteria of juvenile
idiopathic arthritis @.

Exclusion Criteria
1-Exclusion other causes of arthritis in children as:

Other autoimmune diseases (Vasculitis- SLE-
Rheumatic fever— Dermatomyositis- Polymyositis-
Behcet's  disease-  Sjogren-Scleroderma-  Mixed
connective diseases). Infectious diseases or septic
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arthritis. Metabolic diseases. Endocrine diseases.
Neoplastic diseases including leukemia.
Patients had been subjected to the following:-
A) History taking:
B) Full clinical examination:
B) Juvenile Arthritis Multidimensional Assessment
Report (JAMAR)
= JAMAR is a parent/patient reported outcome
measure that enables assessment of the disease
functional status and quality of life in children
with juvenile idiopathic arthritis (JIA). It is a
composite scale which consists of 15 items and
can be reported by the patient or his parents ‘7"
D) Clinical assessment of disease activity:
Disease activity was measured, using JADAS-27
(Juvenile Arthritis Disease Activity Score-27) (8
E) Laboratory investigations:
= Complete blood count (CBC).
= Erythrocyte Sedimentation Rate (ESR) using
Westergren's method taking the 1st hour.

= Anti-nuclear antibody (ANA) by
immunofluorescence antibody test.
= Serum Rheumatoid Factor titer (RF) was analyzed
with a quantitative immunonephelometry assay.
F) Radiological assessment.
A. Cervical X-ray:
Views were done
= Antero-posterior view with open mouth and with
closed mouth.
= Lateral view in flexion and in extension
B. Atlanto-dens interval (ADI) was measured :
The horizontal distance between anterior arch of the
atlas and the dens of the axis
Normal:
- Male < 3mm - Female < 2.5mm -Juvenile < 5mm

3. Results

This study included 50 JIA patients , they were
14.(28%) boys and 36. girls (72%). Their mean age
was 9.34 years and mean disease duration was
betweenl month to 60 months.

= C- Reactive protein was used to evaluate the

titative CRP The control group included 10boys (50%) and 10
quantitative .

girls(50%) with mean age of years.
Table (1) comparison between JIA types regarding demographic data and disease duration.

Polyarticular  Oligoarticular Systemic %2 P. LSD
N=25 N=15 N=10 value
Female No. 17 11 8
[0) 0, 0, 0,
Sex Yo 68.0% 73.3% 80.0% 0529  0.768
Male No. 8 4 2
% 32.0% 26.7% 20.0%
Range 4-14 ys 5-13ys 2-3ys F.test
Age Mean + SD 9.44+ 2.69 8.80+ 2.54 9.90+ 2.37 0.578 0.565
Range 1-4ys 1-4ys 1-5ys F.test 0.024 P1=0.632
Duration mean+sp 172472 187:0990  270¢116 0% g

P1 -> between Polyarticular and Oligoarticular P2 -2 between Oligoarticular and Systemic
P3 --> between Systemic and Polyarticular

There were no statistically significant differences between the studied JIA subgroups as regard sex and age.

Statistically significant difference was present between the studied JIA patients regarding disease duration (p=0.02)

being longer among systemic onset subtype.
Table (2) Comparison between the studied JIA patient's’ subtypes regarding clinical manifestations.

Polyarticular Oligoarticular Systemic X2 P. value
No No. 19 15 10 23.529 .000
. % 76.0% 100.0% 100.0%
Neck pain
Yes No. 6 0 0
% 24.0% .0% .0%
No No. 21 15 10 23.529 .000
. % 84.0% 100.0% 100.0%
Neck stiffness
Yes No. 4 0 0
% 16.0% .0% .0%
No. 25 15 10
Headache No o 100.0% 100.0% 100.0% 0 !
Facial\ear No No. 25 15 10 0 1
pain % 100.0% 100.0% 100.0%
Neurological No. 25 15 10 0 1
manifestations % 100.0% 100.0% 100.0%

There were no statistically significant differences between different forms of JIA in, Headache, facial\ear pain, and
neurological manifestations).While there were statistically significant difference between JIA and (neck pain and neck

stiffness).
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Table (3) Comparison between the studied JIA patient's' subtypes regarding Atlanto-dens interval (ADI) measurement in mm.
Polyarticular Oligoarticular Systemic X? P. value
1.00 No. 4 4 0 6.202 .798
mm % 16.0% 26.7% .0%
150 No 4 2 2
mm % 16.0% 13.3% 20.0%
2.00 No 6 4 3
Atlanto-dens mm % 24.0% 26.7% 30.0%
interval (ADI). 250 No 1 2 1
mm % 4.0% 13.3% 10.0%
3.00 No 9 2 3
mm % 36.0% 13.3% 30.0%
400 No 1 1 1
mm % 4.0% 6.7% 10.0%

Atlanto-dens interval (ADI):The horizontal distance between anterior arch of the atlas and the dens of the axis

Table (4) Comparison between patients' group and control group regarding Radiological findings.

patient control t.test P. value

Apophyseal Negative No. 50 20 0 1
Joint Ankylosis % 100 100

Anterior Negative No. 50 20

atlantoax_lal % 100 100 0 1
Subluxation

Atlantoaxial Negative No. 50 20 0 1
Impaction % 100 100

There was no statistically significant difference between patients' and the control group regarding Apophyseal Joint
Ankylosis, Anterior atlantoaxial Subluxation, Atlantoaxial Impaction (p=1).

Table (5) Comparison between the studied JIA patients' subtypes regarding laboratory parameters.

Polyarticular  Oligoarticular  Systemic F.test P.value LSD

Hb Range 8.0-13.2 9.1-125 8.5-12.0 0.255 0.776

Mean+SD  10.76+ 1.42 10.98+ 1.09 10.63+1.17
RBCs Range 3.6-5.7 4.0-5.9 3.8-54 2.696 0.078

Mean£SD  4.78+ 541 5.14+ 623 4.65+ .552
WBC Range 3.0-13.9 5.0-8.5 4.4-9.0 0.764 0.472

Mean+SD  6.68+2.31 6.85+.944 5.95+ 1.58

Range 2.5-10.5 2.0-4.0 1.9-4.0 3.356 0.043 P1=.104
Neutrophils  pean+sD  378£160 312+ 553 2.68+.687 i
Lymphocytes Range 1.5-6.2 2.3-4.0 1.5-5.1 2.856 0.068

Mean+SD  3.89+ 1.45 3.18+ .462 2.99+1.12

Range 177.0-689.0 185.0-304.0 195.0-311.0 3.177 0.05 P1=.104
Platelets 328.00+ 254.40+ 46.33 P2=.024

Mean + SD 110.71 282.46+ 37.19 P3= 418
ESR Range 6.0- 50.0 7.0-40.0 10.0- 40.0 0.020 0.981

Mean+SD  20.80+11.46 20.06+12.02 20.50+ 9.77
CRP Range 2.0-96.0 3.0-18.0 5.0+ 15.0 0.674 0.514

Mean + SD  10.88+18.07 6.60+3.83 6.50+3.06

P1--> between Polyarticular and Oligoarticular.

P2 --> between Polyarticular and Systemic.
P3 --> between Oligoarticular and Systemic
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Table (6) Comparison between the studied JIA patients' subtypes regarding JAMAR.

Polyarticular  Oligoarticular Systemic F.test P. value LSD
“ Range .0-3 .0-5 .0-3 0.457 0.636
Parent GA Mean + SD 1.51-1.4 1614134  137+1.02
ESR Range 6-50 7-40 10-40 0.020 0.981
Mean = SD 20.80+ 11.46 20.06+ 12.02 20.50+9.77
PGA Range .0-7 .0-4 .0-1.2 1.003 0.375
Mean = SD 1.12+1.54 .88+ .993 470+ .405
Range 0-3 0-2 0-2
TJC Mean = SD 15 1 1 0.441
SJC Range 0-2 0-2 0-2
Mean = SD 1 1 1 0.566
Range 10-40 12-30 10-40 4.098 0.023 P1=.061
a Mean+SD 26124740  2160+556 0-00£880 ié:gfi
Range 10-28 10-22 10-25 4.716 0.014 P1=.014
HRQOL p2=.828
Q Mean + SD 18.96+535  14.93+395 14.50+4.69 P3=018
VAS Range 5-10 4-8 6-10 0.601
(0-10) Mean = SD 7 5.4 7.1
Pt-over all well Range 2-65 0 -45 25-9 0.006
being Mean = SD 4.5 1.1 4.5
Level of dis Range 1-5 0-3 1-5 0.05
activity Mean + SD 2.1 1 3

P1 --> between Polyarticular and Oligoarticula P2 - between Oligoarticular and Systemic. P3->between Systemic and
Polyarticular. Pf: Physical function, Parent GA: parent global assessment, PGA: physician global assessment, HRQoL.:
health related quality of life, PhH : physical Health, TJC: tender joint count , SJC: swollen joint count, VAS: visual

analogue scale.

This Table shows that:

The Mean of Parent GA (1.398 + 1.06), ESR
(20.52 + 11.12), PGA (0.92 = 1.24), the Mean of
Physical Function (23.34 + 7.66) and the Mean of
HRQOL (16.86 + 5.20).

This Table shows that:

Polyarticular JIA Patients had significantly higher
PF Score compared to oligoarticular & Systemic
Subtypes.

Statistical insignificant differences were reported
between the studied JIA subtypes regarding HRQOL,
Pain VAS (0 — 10) & Level of Disease Activity.

4. Discussion

In our study the mean age of cases was
(9.34+2.568) years. 14 patients were males (28%) and
36 were females (72%) with a female to male ratio of
(2.5:1). Regarding to JIA subtypes, the present study
found that 25 patients (50%) had polyarticular subtype,
followed by 15 patients (30%) had oligorticular
subtype and 10 patients (20%) had systemic onset JIA.

Our study agreed with a study done by Sayed et
al., [19], the study was conducted on 50 patients who
were younger than 16 years and diagnosed as having
JIA. In this study, there were 12 patients(24%) of cases
had oligoarticular JIA and 20 patients (40%) of cases
had polyarticular JIA. polyarticular JIA represented the
most common type between cases.

According to Wallace et al., [20] JIA patients were
divided into two groups as the active patient group and
inactive patient group .The criteria for inactive disease
included: absence of active arthritis, absence of fever,
rash, serositis, splenomegaly, or generalized
lymphadenopathy absence of active uveitis, normal
ESR or CRP levels.

In our study 4 cases (8%) were with inactive
disease, 46 cases (92%) were with active disease while
in study done by Giines et al., [21] included 115
children (58 boys, 57 girls) with JIA who were
admitted to the Pediatric Rheumatology Department
and 64 healthy children (33 boys, 31 girls). There were
64 patients with active disease and 51 patients with
inactive disease).

ESR is already routinely tested in patients with
recently diagnosed arthritis, its use as a biomarker can
easily be implemented in daily Practice ®?:

Regarding lab data among JIA types in our study,
there was significant increase in ESR among patient
group. ANA test was positive in 15 patient (30%) and
negative in 35 patients (70%).RF was positive in 6
patients (12%) and negative in 44 patients (88%).

This was in disagreement with another study done
by Algahtani et al, [23] included Seventy-four children
suffering from JIA. Thirty children (40.5%) had
oligoarthritic JIA and 24 children (32.4%) with
polyarticular JIA. Twelve children (16.2%) were
undifferentiated Juvenile Rheumatoid Arthritis. In this
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study ANA test was positive in 29 (39.2%) children.
RF was positive in 18(24.3%) of children.

In our study laboratory data agreed with a study
done by Shahzad et al., [24]. In this study 54 patients
with the age group from 3 to17 years were enrolled. In
this study 20 (44%) were males and 25 (56%) were
females and male to female ratio was 1:1.25 Out of 45
known cases, 23 (51.1%) children had polyarthritis
type JIA. Seventeen (37.7%) of cases had
oligoarticular JIA and. Five cases (11.1%) cases were
Systemic Onset JIA. The mean CRP of patients was
positive in 30 (66.67%) out of 45 patients. ESR was
raised in 41 (91.11%) out of 45 patients.

In another study done by Reiter et al., [25] Fifty-
seven PJIA patients (47 females/10 males) were
included in this study, the most Frequent structural
lesions was AAS- atlanto axial sublaxation (33%) of
cases.

In a study done by Elhai et al., [26] (Fifty-seven
pJIA and 58 RA patients were included), Structural
cervical spine involvement is Common in pJIA
.Radiographs showed cervical lesions in 65% of PJIA
The most frequent structural lesions was anterior
atlantoaxial Subluxation (33%).

According to Laiho et al., [19] patients with JIA,
who had cervical spine radiographs available taken at
age (<18Years) were included in the study among 98
cases some inflammatory changes were detected in the
cervical spine as anterior atlantoaxial subluxation in 27
(17 %) and atlantoaxial impaction in 39 (25%).

In our study there were no statistically signicant
differences between different forms of JIA in
symptoms as (limited range of motion, headache, facial
and ear pain, signs of cervical myelopathy and
neurological manifestations).

In our study neck pain was present in 6 patients
(24%) of polyarticular type and no cases of
Oligoarticular or systemic type had the same symptom
. Neck stiffness was present in 4 patients (16%) of
polyarticular type while no cases in (oligoarticular-
systemic) type had the same symptom.

In astudy done by Fried, et al [27] who studied
92 JIA patients revealed that 29 patient (31%) had
clinical evidence of cervical spine involvement.
Follow-up examinations in 15 of these 29 patients
revealed that all had limited cervical spine motion, 14
had neck pain and stiffness, and two had torticollis.
Radiologically, atlantoaxial subluxation was present in
five patients.

According to Espada et al., [28] cervical spine
shows Characteristic ~ changes in children with JIA.
The prevalence of clinical Findings of cervical
inflammation in affected patients were 60%. The
cervical spine is more involved in children with
polyarticular or systemic JIA than in those with
oligoarticular JIA Clinical symptoms of cervical spine
involvement include neck stiffness and limited range of
motion.

In a study to Hospach et al., [29] 13 patients with
signs of cervical spine involvement in juvenile

idiopathic arthritis with a median disease duration of
1.7 years were included in the study. At the onset of
cervical spine involvement all patients showed limited
range of motion, whereas only 5 of them complained of
pain.

5. Conclusion

Conclusion: Neck pain & stiffness were more frequent
in Polyarticular JIA patients than oligo articular or
systemic onset type. No radiological abnormalities
were detected between different types of JIA.

References

[1] RE.Petty, TR.Southwood, P.Manners, et al.
International League of Associations for
Rheumatology  classification  of  juvenile
idiopathic arthritis: second revision, Edmonton,
2001. J Rheumatol.vol.31(2),pp.390-392,2004.

[2] A.Martini, DJ.Lovell, Juvenile idiopathic
arthritis: state of the art and future perspectives.
Ann Rheum Dis.vol.69(7),pp.1260-1263,2010.

[3] KH.Kim, DS.Kim, Juvenile idiopathic arthritis:
Diagnosis and differential diagnosis. Korean J
Pediatr.vol.53(11),pp.931-935,2010.

[4] S.Naz, A.Mushtag, S.Rehman et al., Juvenile
rheumatoid arthritis.J Coll Physicians surg Pak.
Jun .vol.23(6),pp.409-12,2013.

[5] K.Barut, A.Adrovic, S.Sahin, O.Kasapgopur,
Juvenile Idiopathic Arthritis. Balkan Med
J.vol.34(2),pp.90-101,2017.

[6] G.Giancane, A.Consolaro, S.Lanni, S.Davi,
B.Schiappapietra, A.Ravelli, Juvenile Idiopathic
Arthritis: Diagnosis and Treatment. Rheumatol
Ther.vol.3(2),pp.187-207,2016.

[7] K.Johnson,  Gardener-Medwin, J.Childhood
arthritis:classification and radiology.Clin Radiol.
Jan.vol.57(1),pp.47-58,2002.

[8] A.Thatayatikom, R.Modica, A.De Leucio,
Juvenile Idiopathic Arthritis. [Updated 2021 Jul
26]. In: StatPearls [Internet]. Treasure lIsland
(FL): StatPearls Publishing,2021.

[91 MH.Al-Hemairi, SM.Albokhari, MA.Muzaffer,
The Pattern of Juvenile Idiopathic Arthritis in a
Single Tertiary Center in Saudi Arabia. Int J
Inflam,2016.

[10]A.Martini, A.Ravelli, T.Avcin, MW.Beresford,

R.Burgos-Vargas, R.Culttica, NT.llowite,
R.Khubchandani, RM.Laxer, DJ.Lovell,
RE.Petty, CA.Wallace, NM.Waulffraat,

A.Pistorio, N.Ruperto, Pediatric Rheumatology
International Trials Organization (PRINTO).
Toward New Classification Criteria for Juvenile
Idiopathic  Arthritis:  First Steps, Pediatric
Rheumatology International Trials Organization
International Consensus. J
Rheumatol.vol.46(2),pp.190-197,2019.

[11] TK.Pedersen, A.Kuseler, J.Gelineck et al.,
Aprospective study of magnetic resonance and
radiographic imaging in relation to symptoms and
clinical findings of the temporomandibular joint

Benha Journal Of Applied Sciences, Vol. (7) Issue (1) (2022)



100 Assessment of cervical spine involvement in children with juvenile idiopathic arthritis: Clinical and x-ray findings

in children with juvenile idiopathic arthritis.J
Rheumatol.vol.35(8),pp.1668-75,2008.

[12]LS.Ording Muller, P.Humphries, K.Rosendahl,
The joints in juvenile idiopathic arthritis. Insights
Imaging.vol.6(3),pp.275-284,2015.

[L3]HAS.Basra, PD.Humphries, Juvenile idiopathic
arthritis: what is the utility of ultrasound?. Br J
Radiol.vol.90(1073),pp.201-920,2017.

[14]JL.Gillick, J.Wainwright, K.Das, Rheumatoid
Arthritis and the Cervical Spine: A Review on the
Role of Surgery. Int J Rheumatol,pp.252-
456,2015.

[15]1.Janssen,  A.Nouri, E.Tessitore, B.Meyer,
Cervical Myelopathy in Patients Suffering from
Rheumatoid Arthritis-A Case Series of 9 Patients
and A Review of the Literature. J Clin
Med.vol.9(3),pp.811,2020.

[16]N.Mukerji, N.V.Todd, Cervical Myelopathy in
Rheumatoid  Arthritis.  Neurology Research
International,pp.1-7,2011.

[17]S.Achar, SK.Achar Atlantoaxial instability,
MD.Bracker,ed.The Five Minute Sports Medicine
Consult .Phieladelphia,Pa: Lippincott, Williams
and Wilkins,pp.24-5,2000.

[18]Filocamo G, Davi S, Pistorio A, Bertamino M,
Ruperto N, Lattanzi B et al (2010) Evaluation of
21-numbered circle and 10-centimeter horizontal
line visual analog scales for physician and parent
subjective ratings in juvenile idiopathic arthritis. J
Rheumatol 37(7):1534-1541.

[19] EM.Sayed, MM.Eltellawy, IL.Mohamed,
Juvenile idiopathic arthritis: a clinical audit. J
Curr Med Res Pract.vol.4,pp.272-6,2019.

[20] C.A.Wallace, N.Ruperto, E.Giannini, Preliminary
criteria for clinical remission for select categories
of juvenile idiopathic arthritis. J
Rheumatol.vol.31,pp.2290-2294,2004.

[21] A.Giines, A.Ece, V.Sen, et al. Correlation of
mean platelet volume, neutrophil-to-lymphocyte
ratio, and disease activity in children with
juvenile 1diopathic arthritis. Int J Clin Exp
Med.vol.8(7),pp.11337-11341,2015.

[22] AT.Borchers, C.Selmi, G.Cheema, CL.Keen,
Y.Shoenfeld, ME.Gershwin, Juvenile idiopathic
arthritis.  Autoimmun  Rev.vol.5(4),pp.279-
98,2006.

[23]F.Algahtani, Il.Imran, H.Pervaiz, W.Ashraf,
N.Perveen, MF.Rasool, AF.Alasmari, M.Alharbi,
N.Samad, SA.Algarni, SS.Al-Rejaie,
MM.Alanazi, Non-pharmacological Interventions
for Intractable  Epilepsy. Saudi  Pharm
J.vol.28(8),pp.951-962,2020.

[24]R.Shahzad, AL.Khan, S.Bilal, S.Asaf, 1J.Lee,
What Is There in Seeds? Vertically Transmitted
Endophytic Resources ~ for  Sustainable
Improvement in Plant Growth. Front Plant
Sci.vol.9,pp.24,2018.

[25] MF.Reiter, SD.Boden, Inflammatory disorders of
the cervical spine. Spine (Phila
Pa.vol.23(24),pp.2755-2766,1998.

[26] M.Elhai, J.Wipff, R.Bazeli, et al. Radiological
cervical spine involvement in young adults with
polyarticular  juvenile idiopathic  arthritis.
Rheumatology (Oxford).vol.52,pp.267-275,2013.

[27]JA.Fried, B.Athreya, JR.Gregg, M.Das,
R.Doughty, Bailey DK. The normal cervical
spine in infants and children.
Radiology.vol.59,pp.712—719,1983.

[28] G.Espada, JC.Babini, JA.Maldonado-Cocco,
O.GarciaMorteo, Radiologic review: The cervical
spine in juvenile rheumatoid arthritis. Semin
Arthritis Rheum ,1988.

[29] T.Hospach, J.Maier, P.Miller-Abt, A.Patel,
G.Horneff, T.von Kalle, Cervical spine
involvement in patients with juvenile idiopathic
arthritis - MRI follow-up study. Pediatr.

[30] Rheumatol Online J.vol.12,pp.9,2014.

Benha Journal Of Applied Sciences, Vol. (7) Issue (1) (2022)



