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Abstract:

Adolescent idiopathic scoliosis is a real multifactorial disease that affects approximately 2-3% of
adolescents aged 10 to 18 years. The disease is characterized by a lateral curvature of the spine
of 10 degrees or more, accompanied by vertebral rotation. It is typically detected by parents
during regular examinations at home or through school screenings when observing asymmetry
in the levels of the shoulders, waist, and pelvis from the back. Suspected children are referred
to a specialist for necessary clinical examinations, confirmation of diagnosis, and determination

of the appropriate treatment plan.

Research on adolescent idiopathic scoliosis has been conducted for many years, utilizing various
artificial intelligence techniques and investigating issues related to diagnosis and clinical practice.
However, these fields face numerous challenges concerning access to patient data. Therefore,
the aim of this research is to review scientific publications related to the history of the disease,
diagnostic markers, and treatment options. Additionally, the research seeks to create a model
that simulates the disease using the Synthea tool, generating realistic but synthetic patient data.
Furthermore, a field visit was conducted to the specialized unit for conservative treatment of
scoliosis at Ibn Al-Nafees Hospital in Damascus, and demographic data of patients in the Syrian

Arab Republic were obtained based on United Nations statistics for 2023.

The results of the practical study conducted on patients attending the conservative treatment unit
for scoliosis at Ibn Al-Nafees Hospital in Damascus documented data from only 56 patients,
while an estimated number of affected individuals ranged from approximately 114,000 to
117,000. This highlights the importance of conducting periodic examinations for children in

schools, documenting the data, and entering it into relevant global statistics regarding the disease.
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Additionally, there is an urgent need to increase the number of specialists in the field of scoliosis
across various academic sectors. The number of specialized surgeons is scarce, as is the number
of specialists in conservative treatment involving specific exercises and manufacturing devices
for scoliosis. Finally, governmental support bodies and non-profit organizations are necessary to
support children and parents in implementing treatment instructions, both in terms of awareness
and financial aspects, given the relatively high cost of treatment sessions and manufacturing
devices, as well as radiographic monitoring. The results also demonstrate that using the Synthea
tool to simulate adolescent idiopathic scoliosis can provide a bioinformatics model that supports
clinical and therapeutic decision—making for scoliosis specialists. This can potentially be used in
the future to build dedicated databases for adolescent idiopathic scoliosis and for educational
and informational purposes for specialists at various academic levels. Moreover, it can be used
to develop software applications that support diagnostic and therapeutic decision—-making, thus

enhancing and improving healthcare outcomes and positively impacting patient health.
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1. Contralateral cerebral hemisphere L invoroased poak halght velocity
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2 R!i‘rlf I::;ttr:symme:ry ( ) 2. General skeletal overgrowth
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disproportion . Extra spltna skele eng

4. Speech-Exhalation concept s tz:fvménM&l ry

Osteopenia Osteoporosis /

Vitamin D deficiency <
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euter-Volkman Effect | Viertebral

Atypical Biomechanical Relative Anterior Spinal eurocentral Synchondrosis
Asymmetrical Growth

Loading Shear Overgrowth (RASO) (NCS)
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Vertebral Vertebral
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3 Our study subject

N
10-18 veisy/"
< School Screening >
Parents Observation

y
Observe from back

Uneven Shoulders
Asymmetrical Waist
y - sy Refer to a doctor
Unleveled Pelvice e specialist for further evaluation
Lumbarl Thoracic\ Rib Hump
Forward Adam Bending Test
Doctor
Specialist

Physical Examination

Postural
Examination

Medical History
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Coronal | Frontal View Sagittal | Lateral View
[Uneven Shoulders Forward Head Syndrome 1. Previous pregnancy affected by Scoliosis or
Unleveled Pelvice Losdosls other congenital or neuromuscular disorders
Waist Asymmetry 1. Skin Screening 2. Family history of Scoliosis or other congenital
|Lumbar | Thoracic | Rib Hump 2. Joint Test or neuromuscular disorders
[Forward Adam Bending Test 3. Muscle Test 3. Consanguinity (when two parents are closely
4. Neurclogical Test related)
4. History of muscle weakness or atrophy
5. Pain

Asymmetry
le\l Flags l
Scoliometer N
1. Skin Dimpling
2. Cafe-au-lait Spots
3. Hairy Patch

4. Hemangiomas
5. Cavus Foot Deformity

6. Neurological Deficit
7. Weakness
8. Asymmetric Muscular Atrophy
9. Ligamentous Laxity
10. Hyper Flexibility

11, Contractures
12. Abdominal Reflex Asymmetry

3 X-Ray in Erect
Re-Evaluation Follow-Up every 3 Scoliosis standing position for 13. Babinski Reflex Asymmetry
Clinically 6 months Excluded whole spine & pelvice

Differential Diagnosis to

\ Detect Neuropathic or
Disorders

Anterior | Posterior X-Ray = =

Lateral X-Ray 2 X
Roussouly Classification CSVL 10 assess coronal and sagitial balance (e rsymmety in Postu
N Measure Cobb angle \Y Examination
Asosen thorcic kyphools £ lumbar lordosie Moasure vertebral rotation (Nash-Mao) method . _
S

Assess skeletal maturity (Risser sign & Triradiate cartiage)

Assess vertebral abnormalities
as:

Pelvic Parameters
T 1
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( Differential Diagnosis >

k4

| | |
1. Muscular Dystroph Vertebrae 1. Tumors
1. Marfan Syndmm'? 2 Cerebral Pa:ISy Py Malformation 2. Spondylolisthesis
2. Neurofibromatosis 3. Spinal Cord Trauma 3. Other secondary findings
3. Ehlers-Danlos Syndrome 4. Spinal Muscular Atrophy
5. Spina Bifida

Syndromic Scoliosis

AlS Excluded \ Evaluation
for underlying pathologic
condition
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1. Hemivertebrae 1. Hemivertebrae

2. Hyperkyphosis > 30 degree 2. Butterfly vertebrae
3. Spondylosis 3. Wedge-Shaped vertebrae
4. Spondylolisthesis 4. Osteophytes

5. Rib abnormality

6. Suspected bone tumors: Osteoblastomal
Osteochondroma

7. Left thoracic curvature

8. Long right thoracic curvature

9. Double thoracic curvature

¥ v ¥ ¥

1. Spinal cord trauma 1. Tumors No congenital or
Vertebral 2. Spinal > spo neuromuscular
Py 3. Oth
3. Spina Bifida er 4

4
Congenital Neuromuscular Idiopathic Scoliosis is
Scoliosis Scoliosis p‘:'mﬂmd

for
condition

o

A

Assess
Age: 10-18 years old Assess Rigidity

-

Risser

Risk of Progression

Cobb Angle | —— |
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\/
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il
idiopathic Scoliosis is
confirmed
Assess
1 |Age: 10-18 years old Assess Rigidity
2 |Risser

4 Risk of Progression

3 [cobb Angle ] -

AP X-Ray in Erect position

‘with lateral bending | Side
press

SOSORT Guidelines For treatment of Adolescent Idiopathic Scoliosis
Key: Ob= Observation ( frequency in months) , SSB= Soft Shell Bracing, PTRB= Part Time Rigid Bracing, FTRB= Full

Time Rigid Bracing, PSE= tic Specific SU= Surgery
7 X
Refer to Up-to-date topic on
management of AIS DE;I:ZS p-10+ Hump 1-15 16-20 2125 26-30 31-35 36-40 41-45 46-50 50+
Risser 0 Min b6 ob& ob3 PSE PSE 558 PTRB PTRB PTRE FTRE
Max ob3 PSE PTRE FTRB FTRE FTRB. FTRE FTRB Su Su
Risser 1 Min Ob6 ob6 ob3 PSE PSE ssB PTRE PTRB PTRE FTRE
Max ob3 PSE PTRB FTRB FTRB FTRB. FTRB FTRB Su Su
Risser 2 Min obs ob& ob3 PSE PSE 558 ssB SSB. 558 FTRE
Max Ob6 PSE PTRB FTRE FTRE FTRB. FTRE FTRE Su Su
Risser 3 Min ob12 ob& Ob& Ob6 PSE 558 ssB SSB. 558 FTRE
Max b6 PSE PTRB FTRB FTRB FTRB. FTRB FTRB Su Su
Risser 4 Min No ob& Ob& Ob6 Ob6 Obs obE Ob& 558 FTRE
Max ob12 PSE PTRB FTRB FTRB FTRB. FTRB FTRB Su Su
Risser 4-5 Min No ob& Ob& Ob6 Ob6 Obs obE Ob& 558 FTRE
Max ob12 PSE PTRB FTRE FTRE FTRB. FTRE FTRE Su Su
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Initial Initial
Age Guard Guard
Wellness_Encounter Encounter
Terminal Terminal
Scoliosis ConditionOnset
Spine X-ray Observation
Postural Examination Procedure
Coronal Frontal View Simple
Sagittal Lateral View Simple
Curve_State Symptom
Upper_back_State Symptom
Shoulder_State Symptom
School Screening Procedure
Asymmetry Observations Simple
Uneven Shoulders Symptom Symptom
Unleveled Pelvice Symptom Symptom
Asymmetrical Waist Symptom Symptom
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Lumbar or Rip Hump Symptom
Forward Adam Bending Test
Forward Head Posture
Scoliometer
Scoliometer greater than 7
Scoliometer smaller than 7
Scoliosis Excluded
Follow Up
Re-Evaluation Clinically
X-Ray in Erect standing position for whole spine & pelvice & Hip
Lateral X-Ray
Roussouly Classification
Assess thoracic kyphosis & lumbar lordosis
Assess vertebral abnormalities
Pelvic Parameters
Hemivertebrae
Spondylosis
Spondylolisthesis
Anterior Posterior X-Ray
CSVL to assess coronal and sagittal balance
Measure Cobb angle
Measure vertebral rotation (Nash-Mao) method
Assess skeletal maturity (Risser sign & Triradiate cartilage)
Wedge—Shaped vertebrae
Osteophytes
Suspected bone tumors: Osteoblastoma Osteochondroma
Clinical Decision
Assess vertebral abnormalities 2
Hyperkyphosis

Yes
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Symptom
Procedure
Symptom
Observation
Simple
Simple
Simple
Procedure
Simple
Simple
Procedure
Simple
Simple
Simple
Simple
ConditionOnset
ConditionOnset
ConditionOnset
Procedure
Simple
Simple
Simple
Simple
ConditionOnset
Symptom
ConditionOnset
EncounterEnd
Simple
ConditionOnset

Simple



No
Idiopathic Scoliosis is confirmed
MRI
Vertebral Malformation
Spina Bifida
Tumors
No congenital or neuromuscular findings
Congenital Scoliosis
Neuromuscular Scoliosis
AIS Excluded Evaluate for underlying pathologic condition
Risser
Cobb Angle
Assess Rigidity

Refer to Up—to—date topic on management of AIS

SOSORT Guidelines For treatment of Adolescent Idiopathic Scoliosis

Physical Examination
Medical History
Previous pregnancy affected by Scoliosis
Family history of Scoliosis
Consanguinity
History of muscle weakness or atrophy
Differential Diagnosis to Detect Neuropathic or Congenital or
Myopathic Disorders
Skin Screening
Joint Test
Muscle Test
Neurological Test
Skin Dimpling
Cafe—au-lait Spots
Hairy Patch
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Simple
Simple
Procedure
ConditionOnset
ConditionOnset
ConditionOnset
Simple
ConditionOnset
ConditionOnset
Simple
Observation
Observation
Simple
Simple
Simple
Procedure
Observation
Symptom
Symptom
Symptom
Symptom
Simple

Procedure
Procedure
Procedure
Procedure
Symptom
Symptom
Symptom



Hemangiomas
Cavus Foot Deformity
Neurological Deficit
Weakness
Asymmetric Muscular Atrophy
Ligamentous Laxity
Hyper Flexibility
Contractures
Abdominal Reflex Asymmetry
Babinski Reflex Asymmetry
Differential Diagnosis
Marfan Syndrome
Neurofibromatosis
Syndromic Scoliosis
Muscular Dystrophy
Cerebral Palsy
Spondylolisthesis?2

Other secondary findings

Asymmetry in Postural Examination with no differential diagnosis

Asymmetry in Postural Examination with differential diagnosis

MRI after Medical History

Assessment

AP X-ray in Erect position with lateral bending

Ehlers-Danlos Syndrome
Scoliosis Specific Management
End_Visit
PTRB
FTRB
PSE
Ob 6
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Symptom
Symptom
Symptom
Symptom
Simple
Symptom
Symptom
Symptom
Symptom
Symptom
Simple
ConditionOnset
ConditionOnset
ConditionOnset
ConditionOnset
ConditionOnset
ConditionOnset
Simple
Simple
Simple
Procedure
Procedure
Observation
ConditionOnset
CarePlanStart
EncounterEnd
CarePlanStart
CarePlanStart
CarePlanStart
CarePlanStart



Ob 3 CarePlanStart
Ob 12 CarePlanStart
SuU CarePlanStart
End Visitl EncounterEnd
Delay Delay
Follow-up1 Encounter
Follow_up2 Encounter
Follow_up4 Encounter
Follow_up5 Encounter
Follow_up3 Encounter
Delay5 Delay
Delay3 Delay
Delay?2 Delay
End_visit2 EncounterEnd
Right Thoracic Curvature Symptom
Rib Abnormality Symptom
Left Thoracic Curvature Symptom

Butterfly Vertebrae
Spinal Muscular Atrophy
Spinal Cord Trauma

End_visit3

ConditionOnset
ConditionOnset
ConditionOnset

EncounterEnd
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2 "name": "Scoliosis",
o 3-| “remarks": [

4 "Scoliosis is a sideways curvature of the spine

that most often is diagnosed in adolescents.™ ¥

5 1. ( Age Guard |

6~ "states": { —

7o “Initial': ( Guarg | Allow ifage -= 10 years
{;} "type": "Initial", hS andage == 1P years

9 "name": "Initial", l

10 "direct_transition": "Age_Guard"

11 e ( School Screening

12~ "Age_Guard": { Duration: 15 - 30 minutes
13 “type": "Guard",

SNOMED-CT[170245002]: School Scree
14 - "allow": {

@ —
® —
)
(x$ 15 "condition_type": "And",
16~ "conditions": [
17 - { Asymmetry Observations
oo 18 "condition_type": “"Age", Simple
19 "operator": "»=",
n 20 "quantity": 18,
g = :

Procedure

unit": "years", - -
22 "value": @ ( Scoliosis
-CT[2 2 - Scoli
23 }. . ConditionOnset SNOMED CT}QSS&OOS]. Scolic
24 - { Diagnose at Wellness_Encounter
Ln:2072 Col:2 53424 characters selected i
( Wellness_Encounter
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2 |f4e6ddf8-ddde-bla8-e06a-1laca086d4ae 29/04/2008 999-35-8553 Julio Wintheiser

3 |2f769457-ef60-9a2b-042f-Ob42bdebbdd6 22/10/2005 099-28-3823 599972004 Francisco Wilderman

4 |74a8312b-ada3-1658-7644-9579b2524117  12/10/2010 099-30-9541 Jeremy Grimes

5 |5387f65d-9e84-e148-43d4-d2defc05h2ef 14/01/2008 999.72-9033 Travis Lowe

6 |54e691b9-81d1-e22e-61d7-dd513886277d  12/06/2006 999-47-3633 599922574 Ray Volkman

7 |67fa3c53-81ce-c50d-2293-d0595c958ff4 10/08/2006 999-27-3909 599996157 Gisela Krajcik

8 |8bbc6a73-aafd-8164-f9a2-378a6476a7de 18/07/2010 999-98-3626 Hung Zemlak

9 |57f0334d-68ad-3e0b-c47e-3a7f367ed90f 10/06/2013 999-89-9201 Tony Ward

10 |8831b6df-408e-5709-8¢91-197a948d4d79  05/08/2006 999-70-1506 599917992 Marf-a Peres

11 |b440d647-7acf-87f0-Ofca-c6ed4d 140670 06/01/2007 099-11-1823 599981765 Rico Nicolas

12 | 6ce8fcfa-4aa2-58e4-d394-ff1363c3cac 28/10/2005 099-18-8871 $99938003 cliff Waelchi

13 |1b7181e6-2859-6cec-55d3-c7f9afld3c74 18/05/2008 999-44-6292 Wallace Hartmann

14 |921b472b-01c0-ef6d-cbbc-c3af0dd13047 13/07/2007 999.78-8534 Argelia Kuhic

15 |23a6ea87-4b13-1cc8-29e2-ed11742e8b95 |  23/08/2007 999-58-9894 Diego Hoppe

16 | db600be7-c54d-0fh2-377a-43042¢119d18 21/02/2010 999-70-1717 Isabela Benavides

17 |be8dee09-4784-2487-dca8-89e677693e60 | 08/11/2011 999-79-5484 Anthony Deckow

18 |f95ca4d5-3426-3682-60ce-298521cchle5 09/03/2006 999-31-7937 599919300 Kelley Friesen

19 |008f67d0-3321-cd99-56b3-e551213be8a4 |  31/10/2005 999-70-5199 599993464 Josl® Eduardo vilasf

20 |7¢5ec557-bec7-2d1d-8830-469¢53ee1548 03/01/2012 999-93-6614 Ricardo Lemus
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410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
410620009 Well child visit (procedure)
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NUM_SYMPTOMS

d F
58 AGE_END B PATHOLOGY

| ] -

H
B Num_symiEd sympToms -]

4 :41;History of muscle weakness or atrophy:16;Previous pregnancy affected by Scoliosis:0;Family history of Scoli

2 Scoliosis

3 ‘ Scoliosis 8 lordosis:19;Lumbar or Rip Hump:22;Kyphosis:36;Scapular Winging:18;Forward Head Posture:18;Asymmetrical |
4| Scoliosis 12 Hairy Patch:83;:84;Skin Dimpling:67;Abd I Reflex:55;H. i 16;Li Laxity:40;Cafe lait|
5| Neurofibromatosis 0 |
6 | Scoliosis 4 :80;History of muscle weakness or atrophy:15;Previous pregnancy affected by Scoliosis:0;Family history of Scoli
7] Neurofibromatosis 0

8 | Syndromic Scoliosis 0

9| Scoliosis 4 :34;History of muscle weakness or atrophy:15;Previous pregnancy affected by Scoliosis:0;Family history of Scoli;
10| Scoliosis 12 Hairy Patch:18;:74,Skin Dimpling:14;Abd | Reflex:40;+ i 11;L Laxity:32;Caf lait|
11 Scoliosis 12 Hairy Patch:24;:17;Skin Dimpling:17;Abd Reflex:73;H i 16;Li Laxity:33;Caf lait|
12 Scoliosis 4 :74;History of muscle weakness or atrophy:17;Previous pregnancy affected by Scoliosis:0;Family history of Scoli
13 Scoliosis 4 :75;History of muscle weakness or atrophy:16;Previous pregnancy affected by Scoliosis:0;Family history of Scoli
14 | Scoliosis 8 lordosis:16;Lumbar or Rip Hump:65;Kyphosis:55;Scapular Winging:15;Forward Head Posture:83;Asymmetrical |
15| Neurofibromatosis 0

16 | Spondylosis 0

17| Syndromic Scoliosis 0

18 Syndromic Scoliosis 0

19 \ Scoliosis 12 Hairy Patch:41;:36;Skin Dimpling:78;Abd | Reflex:17;H: i :19; L Laxity:BB;Cafe-au—lait:
20| Hyperkyphosis 0 ol
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3 [HE 8k
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sy P ca Al Lppd) Gldhall e (gn0 JuS) cie 549 :0bservations.csv il .d
Lale Y5 40aSs L iy anall ghapaill Q831 o il (goan ¢Linn asat (8 (oaaal)
(40 JSa) Ly Galall Sl &psped) bl Caasis

f

y | A B C D E F

1[5 B paTient B ENCOUNTER B catecory B coe Bl DEscriPTION

2 |20/05/2018 06:00 1b7181e6-a859-6cec-55d3-c7f9af1d3c74  d156333d-7fc7-36b1-6fe7-0f63d8101db8  imaging 79760008 Radiography of Spine
3] 06/08/2016 16:22 8831b6df-408e-5709-8e91-197a948d4d79  8f06a8bf-c6c1-11b8-78cd-1ba3d7dd8249  imaging 79760008 Radiography of Spine
4 |15/01/2018 19:16 5387f65d-9e84-e148-43d4-d2defcO5b2ef ~ 21658cec-4e47-3138-79ae-28514b59033c  imaging 79760008 Radiography of Spine
5 |19/07/2020 13:50 8bbc6a73-aafd-8164-f9a2-378a6476a7de  48aca8e6-bbOf-8dd6-80a8-dcb8933cd872  imaging 79760008 Radiography of Spine
6 | 11/08/2016 05:46 67fa3c53-81ce-c50d-2293-d0595c958ff4 4bc830f0-88e1-306a-2f53-4c0c029d3dd4  imaging 79760008 Radiography of Spine
7| 13/06/2016 17:07 54e691b9-81d1-e22e-61d7-dd513886277d 2f517c71-bale-3ccc-ef15-9e3257982e3e imaging 79760008 Radiography of Spine
8 |30/10/2015 04:02 6ce8fcfa-4aa2-58e4-d394-ff1363c43cac 1544360b-02fa-5ce8-alab-392b0cc75162  imaging 79760008 Radiography of Spine
9 |07/01/2017 08:04 b440d647-7acf-87f0-9fca-c6ed4d140670  37c77f95-4bac-09d9-9549-b2a658a643a1  imaging 79760008 Radiography of Spine
10 | 24/10/2015 06:58 2f769457-ef60-9a2b-042f-0b42bdebbdd6  24218561-00d7-e256-d713-92d5bc946835 imaging 79760008 Radiography of Spine
1 19/07/2020 13:50 8bbc6a73-aafd-8164-f9a2-378a6476a7de  48aca8e6-bb0f-8dd6-80a8-dcb8933cd872  survey 417662000 Past Medical History
12  06/08/2016 16:22 8831b6df-408e-5709-8e91-1972948d4d79  8f06a8bf-c6c1-11b8-78cd-1ba3d7dd8249  survey 417662000 Past Medical History
13| 11/08/2016 09:24 67fa3c53-81ce-c50d-2293-d0595¢958ff4 4bc830f0-88e1-306a-2f53-4c0c029d3dd4  procedure 56868008 Scoliometer
14 15/01/2018 20:45 5387f65d-9e84-e148-43d4-d2defcO5b2ef ~ 21658cec-4e47-3138-79ae-28514b59033c  procedure 56868008 Scoliometer
15| 13/10/2020 08:09 74a8312b-ada3-1658-7644-9579b2524117 ¢83192f3-e72f-2e00-0336-6548716536a9 imaging 79760008 Radiography of Spine
16  30/10/2015 07:51 6ce8fcfa-4aa2-58e4-d394-ff1363c43cac 1544360b-02fa-5ce8-alab-392b0cc75162  procedure 56868008 Scoliometer
17 | 24/10/2015 06:58 2f769457-ef60-9a2b-042f-9b42bdebbdd6  24218561-00d7-€256-d713-92d5bc946835 survey 417662000 Past Medical History
18  19/07/2020 14:18 8bbc6a73-aafd-8164-f9a2-378a6476a7de  48aca8eb-bbOf-8dd6-80a8-dcb8933cd872  procedure 56868008 Scoliometer
19 | 01/05/2018 04:57 f4e6ddf8-dd4e-b1a8-e06a-11aea086d4 b799a31c-689b-592a-29¢8-2e82c599b712  imaging 79760008 Radiography of Spine
20 | 13/10/2020 08:09 74a8312b-ada3-1658-7644-9579b2524117 c83192f3-e72f-2e00-0336-6548716536a9  survey 417662000 Past Medical History
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B C D

4 F
58 sTART B stop Bl PATIENT B ENCOUNTER B3 cooe B DESCRIPTION B reasq

2 27/10/2020
3 | 20/08/2016
4 07/11/2015
5 03/08/2020
6 04/06/2018
7 02/09/2016
8 30/01/2018
9 07/09/2017
10 08/03/2020
11 25/03/2016
12 01/12/2021
13 24/11/2015
14 22/04/2022
15 02/10/2021
16 24/02/2023
17 03/07/2022
18 28/10/2016
19 04/03/2021
20 06/07/2020

EPRPPPIPVEVEY

YU

VA

74238312b-ada3-1658-7644-9579b2524117
8831b6df-408e-5709-8e91-197a948d4d79
2{769457-ef60-9a2b-042f-9b42bdebbdd6
8bbc6a73-aafd-8164-f9a2-378a6476a7de
1b7181e6-a859-6cec-55d3-c7f9af1d3c74
67fa3c53-81ce-c50d-2293-d0595¢958ff4
5387f65d-9e84-e148-43d4-d2defc05b2ef
23a6ea87-4b13-1cc8-29e2-ed11742e8b95
db600be7-c54d-0fb2-377a-43042c119d18
f95cadd5-3426-3682-60ce-298521ccb1eS
be8dee09-4784-2487-dca8-89¢677693e60
008f67d0-3321-cd99-56b3-e551213be8ad
eb301029-d03a-ee8e-e604-d93fb88804{5
afa05b48-7599-63c0-daf9-5991ecf50dc9
927d76a8-3c41-7cc0-ea8c-e691df9530bb
4262ddb9-2412-5505-c053-24fcfd242849
54be68df-dd55-c133-2d04-fc4f01a531ae
e638e8f8-d896-c14a-363e-67502d307755
73ad7503-5776-04ca-0c10-f72950d6fce

A AAEALA LAAT ABAD ACL A AATAL AL
®

553be34a-5¢1c-6159-b19f-df82e973e113
73fdfd81-52d1-598a-6c5b-002601f6290a
b62495e3-6236-7a53-2f35-b11c3dfbldcd
4ff96dd9-da75-975a-c9d2-8f7ff6beObSd
e4f33e0a-f547-1435-3063-2c71e631c5b5
8f4bOcbb-eb09-8740-3944-af90e5a26d63
5182347¢-b599-1c35-1f9e-df1c48065¢f5
e46629a8-d5¢3-26e8-947¢c-95f2d3f4a678
bc815c6a-6019-d67b-e283-8af97a363a%
73f4a63c-8f17-6ed0-512e-44232b44afaa
e98ece9e-cd66-c804-11fb-92f0abb1d4cs
9b9ab509-1760-9b2e-94ce-acf90335dccf
74c571ac-32bc-0cdf-071d-23d70f4858b7
cb94b08e-6e57-24a7-5743-39f960ac70ee
beb4062d-bacl-b234-b849-dSf41dadad9a
690fbbd2-67c4-9398-6fcc-2665e9fbd 599
9ebc1128-2d99-0a8d-6228-2c72eb2c1d70
2c7cf0ae-1c39-5be3-5580-4b0d 13fc368c
4169eddb-666¢-7cb3-7496-f2371610588

BPSEVNTIENEYE IR PSS NS P EE Y

1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
26464002 Full Time Rigid Bracing
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
387713003 Surgery
387713003 Surgery
387713003 Surgery
26464002 Full Time Rigid Bracing
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
1234 SNOMED Code
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ol cda Sl Ayl Glehal) A8S e (gnn Jus] cale a5 :procedures.csv cila f
.(42 J<a ) @H ‘531 ‘s.ci\.u\ L_gﬂ\ k_\.u.un 90y 9

E

B cooe B DESCRIPTION

D B
i ENCOUNTER
2 4bc830f0-88e1-306a-2f53-4c0c029d3dd4 170245002
3 48aca8eb-bh0f-8dd6-80a8-dcb8933cd872 170245002
4 | c83192f3-e72f-2e00-0336-6548716536a9 170245002
5 4bc830f0-88e1-306a-2f53-4c0c029d3dd4 5880005
6 48aca8e6-bb0f-8dd6-80a8-dch8933¢cd872 MRI
7 b799a31c-689h-592a-29¢8-2e82c599b712 170245002
8 4bc830f0-88e1-306a-2f53-4c0c029d3dd4 171237002
9 4bc830f0-88e1-306a-2f53-4c0c029d3dd4 284393006
10 c83192f3-e72f-2€00-0336-6548716536a9 MRI
11 2f517c71-bale-3ccc-ef15-9e3257982¢e3e 170245002
12 37c77f95-4bac-09d9-9549-b2a658a643al 170245002
13 2f517c71-bale-3ccc-ef15-9€3257982e3e MRI
14 2f517c71-bale-3ccc-ef15-9e3257982¢e3e 185389009
15 |37¢77f95-4bac-09d9-9549-b2a658a643al 5880005
16 d156333d-7fc7-36b1-6fe7-0f63d8101db8 170245002
17 24218561-00d7-e256-d713-92d5bc946835 170245002
18 |37¢77f95-4bac-09d9-9549-b2a658a643al 171237002
19 21658cec-4e47-3138-79ae-28514b59033c 170245002
20 |37c77f95-4bac-09d9-9549-b2a658a643al 284393006

L‘:w M!;; i H(D.‘. -

School Screening 431.4
School Screening 431.4
School Screening 431.4
Physical examination 431.4
113091000 431.4
School Screening 431.4
Skin Screening 431.4
Examination of joint 431.4
113091000 431.4
School Screening 431.4
School Screening 431.4
113091000 431.4
Follow-up visit 64.71
Physical examination 431.4
School Screening 431.4
School Screening 431.4
Skin Screening 431.4
School Screening 431.4

431.4

Examination of joint
femkiem o

H |

B 8ase_cost B ReAsoncoDE Bl REASONDESCRIPTION [

298382003 Scolicsis
298382003 Scoliosis

298382003 Scoliosis

298382003 Scolicsis

Wil g agad (& dyyupd) ey 48S (gyag procedures cila :42 J<il)

i)yl GalyeYly Ciiall L Loy (mnyall (el A8 e (g9n JuS] Cile sa5 :conditions il .g

(43 J<al) Wisey 3¢ Gy JS Gt 5ol aa

A B C D F
iW[starT Bl sTop [ PATIENT B encounTER DESCRIPTION -
2 24/10/2015 2f769457-ef60-9a2b-042f-9b42bdebbdd6  24218561-00d7-e256-d713-92d5bc946835 298382003 Scoliosis
3 30/10/2015 6ce8fcfa-4aa2-58e4-d394-ff1363c43cdc 1544360b-02fa-5ce8-alab-392b0cc75162 298382003 Scoliosis
4 13/06/2016 54e691b9-81d1-e22e-61d7-dd513886277d  2f517c71-bale-3ccc-ef15-9¢3257982¢e3e 298382003 Scoliosis
5 107/01/2017 b440d647-7acf-87f0-9fca-cbed4d 140670 37c77f95-4bac-09d9-9549-b2a658a643al 298382003 Scoliosis
6 11/08/2016 67fa3c53-81ce-c50d-2293-d0595c¢958ff4 4bc830f0-88¢1-306a-2f53-4c0c029d3dd4 298382003 Scoliosis
7 106/08/2016 8831b6df-408e-5709-8e91-197a948d4d79  8f06a8bf-c6cl-11b8-78cd-1ba3d7dd8249 298382003 Scoliosis
8 115/01/2018 5387f65d-9e84-e148-43d4-d2defc05b2ef  21658cec-4e47-3138-79ae-28514b59033c 298382003 Scoliosis
9 01/05/2018 f4e6ddf8-ddde-bla8-e06a-11aea086d4ae  b799a31c-689b-592a-29¢8-2e82c599b712 298382003 Scoliosis
10 | 20/05/2018 1b7181e6-a859-6cec-55d3-c7f9af1d3c74 d156333d-7fc7-36b1-6fe7-0f63d8101db8 298382003 Scoliosis
11 |13/10/2020 74a8312b-ada3-1658-7644-9579b2524117 ¢83192f3-e72f-2e00-0336-6548716536a9 298382003 Scoliosis
12 | 19/07/2020 8bbc6a73-aafd-8164-f9a2-378a6476a7de  48aca8e6-bb0Of-8dd6-80a8-dch8933cd872 298382003 Scoliosis
13 127/10/2020 74a8312b-ada3-1658-7644-9579b2524117 553be34a-5clc-6159-b19f-df82e973e113 81669005 Neurofibromatosis
14 27/10/2020 74a8312b-ada3-1658-7644-9579b2524117 553be34a-5clc-6159-b19f-df82e973e113 1208344000 Syndromic Scoliosis
15 20/08/2016 8831b6df-408e-5709-8e91-197a948d4d79  73fdfd81-52d1-598a-6c5b-002601f6290a 81669005 Neurofibromatosis
16 20/08/2016 8831b6df-408e-5709-8e91-197a948d4d79  73fdfd81-52d1-598a-6c5b-002601f6290a 1208344000 Syndromic Scoliosis
17 02/08/2020 8bbcba73-aafd-8164-f9a2-378a6476a7de  a2479639-ae5c-6eco-3d6a-fcf07f65578¢ 8847002 Spondylosis
18 | 07/11/2015 2f769457-ef60-9a2b-042f-9b42bdebbdd6  b62495e3-6236-7a53-2f35-b11c3dfbldcd 81669005 Neurofibromatosis
19 |07/11/2015 2f769457-ef60-9a2b-042f-9b42bdebbdd6  b62495e3-6236-7a53-2f35-b11c3dfbldcd 1208344000 Syndromic Scoliosis
20 03/06/2018 1b7181e6-a859-6cec-55d3-c7f9afld3c74 e500aa9d-c75a-3813-ab8e-0ef0423b899% 274152003 Spondylolisthesis
o I ‘“JJIHG-) om o1 nacaca s a0 rfcan i 1_mr ame = siaa PP
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JSON Ziuas FHIR ik .2.4.5
Glaglaag duda Glaslaay Luadd Glaglas (o (ol dlas Glaglas IS Gaaly 40 paldll dile al (mipe IS
Cale (44 JSAl) mag Al Slela¥ly dllailly (alye¥) cilastens (liall cilsaa of clalaadl b))
(Wi aaly (g3 Citiall zigai (b Ganall bl Al Aayl)l elS Jia JSON dipeas ompall Y FHIR

s la o8 A Clebal) asly cmpal pud o At i dundly Closlaey

|
Slagled jose Gpaii g0 cils
} :"net”

,value”: 136.00"

"currency”: "USD"
{
T
,sequence”: 3"
,[ 1 ] :"procedureSequence"”
} :"productOrService"
T 1 :"coding”
,"system": "httg://snomed.info/sct’
J"code": "170245002"
"display": "School Screening
- {
"text": "School Screening”
.1
} :"net”
,value": 431.40"
"currency": "USD"
{
I

,sequence”: 4"
,[ 1 ] :"diagnosisSequence"”
Y -"nroducrtOrServicea"

UTF-8 Unix (LF) lleoZ Ln 1248, Col 24

JSON dizas FHIR Cils :44 J<id)

el Addla 5.5

038 i g Alsl IS (Cuitall s Guaedlll) e llaiaY ) asall (e Bgen e Jpand) 5 L ol plasaul
Laal) ey Gladall okiy Al Gindll dad Glly 2elE iy agall Liagh Cpns alal Gl il
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ciia paige 14723 1 ) Guledll Ciiall oage g9 Gun L Jad Ciin paige 17908 cJaina Ciia (e 20000
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Patient

dilany) il (ol i by %8 Al Caial) dawiy %82 ) Jsene ciiall A of Z3l sda i LS

csapall 2ae 5aL) Jla  Dadllal) Ailany) uill (o ST 8ISl s i o (S L Asallal)

Wil gz dgad ‘f BSlaall (o cpadlill ajal) a3e s Jgan 145

total count %
Suspected Scoliosis 20000
Confirmed Scoliosis 17908
Idiopathic Scoliosis 14723 82%
Congenital Scoliosis 1582 8%
Neuromuscular Scoliosis 996 6%
Syndromic Scoliosis 607 4%

(6 Jsaall) (& mmse sp LS dbaally Ayl el sy (bl (e SSBN i all (ans dlay (e Liad (38a3l)

Dl L Alla S 3 . Idiopathic caudl Jogae Ciialls Gulian odaye aof 8SLae 305 Joaall 120 ek

ol e il Lyl Gliagadll gl ASE 235 Symptoms o yall 4a]yal) (e Y)

(Physical examination, Postural examination, Medical History)

2l Liad &gt s JMRI 5 X-ray deledll pgbail) (o Gayall o daaall clehal) pal lehl Liad LS

Ol g dilgie Galel) o (e WhaY .Care Plan #Mall 4i)h a3 Jal e Risser , Cobb Angle ilulgl
4yl synthea maliy Ll dawa o LaSE LS degal) Lo beddl yssloaill Gy Lgaudas 23 Al clagadl) (g
(b owdifdadladll el .1.5.2) saall & 5,0l SOSORT ilgaagis luags as Gélsn La care plan Sl

Wik b Aleally Al Gaual) ila) Gl (e 3B Jgaa : 50>

Physica
- Postura
Conditions Symptoms | exam.  exam
Consanguinity yes yes
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Idiopathic Family history of
Scoliosis
Lordosis
Lumbar or Rip Hump

Forward Head Posture
Asymmetrical Waist
Kyphosis
Unleveled Pelvice

Uneven shoulders

Lordosis
Lumbar or Rip Hump

Forward Head Posture
Asymmetrical Waist
Kyphosis
Unleveled Pelvice

Idiopathic

Uneven shoulders

Lordosis
Lumbar or Rip Hump
Family history of
Scoliosis
Idiopathic Forward Head Posture
Asymmetrical Waist
Kyphosis
Unleveled Pelvice

Uneven shoulders

Lordosis
Lumbar or Rip Hump

Forward Head Posture
Idiopathic Asymmetrical Waist
Kyphosis
Unleveled Pelvice

Uneven shoulders

Aaadly llie DA (e Caadly el Jgan cpiahall Ciia e SIaal & oty Wi 810 P o5 ispkall o3¢
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no yes yes yes
no yes yes yes
no no yes yes
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