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Ju3aiin uccienoBanusi. lccienoBaHbl M TPOJNICUEHBI TPHU MAlMEHTa C AaHOMAJIUEW TPONU3Ma CYCTaBHBIX OTPOCTKOB 103BOHKOB CII-CIII mu
onHOCcTOpoHHHMM TonBbBHXOM. Ilemn. IIponemoncTpupoBars kimuHudeckue u KT-pesynbrarsl y neTeil ¢ HOBOIT aHOMannel B 00JIacTH COWICHEHUS
no3BoHkoB CII-CIII. Ipeanocbliku. JJockoHankHOE in vivo uccienoanue odnactu coweneHus mo3BoHKoB CII-CIII cTano BO3MOXHBIM TOJIBKO TOCIIE
BHenpeHus coBpeMeHHBIX KT-Texnonoruii ckanupoBanus. B coBpeMeHHOM MEUITMHCKOMH JINTepaType HaM He YAalI0Ch BEIIBHTH APYTUX KIMHHIECKHUX
ClIy4aeB MaToJIOrMH 9TOTO cerMeHTa y aeteil. MeToabl. MbI onpeesisiiin HeTHIHYHbBIE CITy4al OCTPOH KPUBOILEH B IpyIIIe, BKIoUaBmieil 262 pebeHka,
TOCHHTAIN3UPOBAHHBIX B HAIIy KIMHHUKY. /I OLEHKH JaHHOU MPOOJIeMBI HCHOIb30BAINCH PeHTreHorpaMMbl  KT-u3o00paxkenus. Pesyaprarel. 13
TPYIIIBI AIMEHTOB C OCTPOH KPUBOIIEEH MBI OTOOPAIIN TPOHX CO CIIEAYIOIMMH CHMITOMAMU: TyTONOABIDKHOCTD LIEH C HEBO3MO)KHOCTBIO JIBHIKCHUS;
rojoBa BBIIBHHYTa Brepen. Ha OOKOBBIX NPOEKIMAX PEHTTEHOTPAMM IIPOCMATPHUBAlach CIIAKEHHOCTh JIOpAO3a IIEHHOTo OTAeNa, a CyCTaBHas
MIOBEPXHOCTh BEPXHET0 CycTaBHOTO oTpocTka rmo3soHka CIII Oblra cMmelneHa Kiepean OTHOCHUTENIBHO TaKOBOH CYCTaBHOTO OTpocTka Imo3oHka CII.
Ha KT-u300paxceHn# LICHHOTO OT/ENAa MO3BOHOYHUKA MPOCMATPUBAIICS OAHOCTOpOoHHHMIT moxBbiBuX cermenTa ClI Brmepén. CycraBHBIE IUIOCKOCTH
¢aceruarsix cycraBoB CII-CIII umenu pa3Hyio OpHEHTAIUIO CI€Ba U CIpaBa. 3aKk/ai04enHe. MBI BEIIBUTAaEM THUIIOTE3y O TOM, YTO HECHMMETPHUYHAS
OpHEHTALMS CYCTaBHBIX INIOCKOCTell (aceTyarsix cycTaBoB B cermenTe CII-CIII MoxxeT BBI3bIBaTh y A€Teil CHHAPOM KpUBOLIEH. B omycaHHbIX cIydasx
€MHCTBEHHOH yCTaHOBJICHHOM NPUYMHON 00JIEBOr0 CHHAPOMA M TYTOIOJBHKHOCTH LIEH SIBJISIIACh aHOMaIUs Tporu3Ma B oonactu cermenrta CII-CIIL
C COITyTCTBYIOLIMM IOZBBIBUXOM CyCTaBa.

KiroueBble c10Ba: €Ty, MEHHbIH OT/EN NO3BOHOYHMKA, KPHUBOLIES, AHOMaJIUs TPOIM3Ma, OJHOCTOPOHHMH MO/IBBIBHX IIEHHOIO OT/elNa, TIOPOKH IO-
3BOHOYHUKA, AaHOMAJINH O3BOHOYHHKA.

Study Design. 3 patients with CII-CIII tropism anomaly and unilateral subluxation were investigated and treated. Objectives. To demonstrate
clinical and CT findings in children with the new anomaly in CII-CIII junction. Summary of Background data. A thorough in vivo research
of CII-CIII junction became possible only after introduction of modern CT scanning technologies. We have not managed to find other clinical
observations of this segment pathology in children in contemporary medical literature. Methods. We determined not typical cases of acute
wryneck from the group of 262 children hospitalized in our clinic. X-ray and CT scans were used for evaluation of the problem. Results. From
the group of patients with acute stiff-neck we selected three with the following symptoms: neck blocked and movement not possible; head
advanced forward. On the lateral X-ray scans there were a cervical lordosis straightening and the pars interarticulares of the CII were overridden
by the processus articularis superior of the CIII. The CT-scan of the cervical spine showed a unilateral subluxation of the CII segment in the
forward direction. The articulation planes of the CII-CIII facets had different orientation on the left and right sides. Conclusion. We propose
the hypothesis that non-symmetrical orientation of the articulation facet planes in the CII-CIII segment can cause a stiff-neck syndrome in
children. In the described cases, the sole detected source of the pain syndrome and blocked neck was the tropism anomaly in the CII-CIII segment
accompanied by a subluxation of the joint.

Keywords: children, cervical spine, stiff-neck, tropism anomaly, cervical unilateral subluxation.

According to traditional anatomy, the cervical segment
of the vertebral column is divided into two parts: axial
cervical spine (CO-CII) and subaxial cervical spine (CIII-
CIV). This division does not take into account CII-CIII
segment which is not typical [1]. It works as a connection
between the segment of spine that makes rotation movement
possible and the segment that supports tilting and bowing
articulation. The segment CII-CIII has the most developed
uncovertebral joints and its uncinate processes reach the
anterior of the cervical body, while, in the contrast, in CIV
segment they exist only in its dorsal part. The height of the
articulation facet is at the same level as cranial body margin,
whereas the facet is much higher in the lower segments [2].
CIII body shape in children is cuneiform [3]. Biomechanical
studies show that during forward bending of the neck the
main movement in CII-CIII segment is a sliding shift with

the center of movement in CIII body [3, 4]. Based on this,
the normal forward shift of CII vertebrae in children is
3-4 mm according to functional X-ray scanning studies [4].
At the same time, the bending movement in other segments
is performed by a rotary movement of vertebrae with the
center in the lower segment [2]. Based on these differences
in the segment’s anatomy and biomechanics, N. Bogduk and
S. Mercer proposed the division of the cervical spine into
three parts [1]. They named CII-CIII segment as “root” based
on the classification of the articulation facet orientation. A
thorough research of this part of the cervical spine became
possible only after the introduction of modern CT scanning
technologies because this area cannot be visualized in detail
in ordinary X-ray images [5]. We have not managed to find
other clinical observations of the segment in contemporary
medical literature.

MATERIALS AND METHODS

We analyzed the medical histories of 262 children,
ages 3 to 17, who were hospitalized with acute neck pain
and restrained head position. Additionally we studied the
characteristics of articulation facets of CII-CIII joints by

X-ray scans from our hospital archive in 60 children that
didn’t have a history of neck problems. The images were
selected based on the presence of CII-CIII joint in lateral
projection; most of them are cranial X-ray scans.

Ilamonozus nozeonounuka



JKypHan KnnmHu4Yeckom n akcnepumeHTansHom optonegumn um. I.A. Mnuzaposa Ne 1, 2015 r.

RESULTS

From the group of patients with acute stiff-neck we selected
three ones with the following symptoms: neck blocked and
movement not possible; head advanced forward. Cervical
lordosis straightening was observed by lateral X-ray scans,
as well as the pars interarticulares of the CII-CIII joint were
overridden by CIII processus articularis superior. CT-scan of the
cervical spine showed a unilateral subluxation of CII segment in
the forward direction. The articulation planes of CII-CIII facets
had different orientation on the left and right sides.

As an example we present a case of a female patient,
12 years old; who was hospitalized with acute pain in her
neck, which was completely blocked. The patient was in good
health when the pain started after a rapid bending movement.
The neck was in a kyphotic position, the head advanced
forward and slightly tilted on the left side. The patient’s
neurological state was stable. Lateral X-ray scans showed
the lining of straightening lordosis and overriding of CII
pars interarticulares with the processus articularis superior of
the CIII vertebra cervicalis (Fig. 1). CT-scan of the cervical
spine showed a right subluxation of CII segment in the
forward direction. The articulation planes of CII-CIII facets

had different orientation on the left and right sides (Fig. 2),
which was an indication of CII-CIII tropism anomaly. The
child received treatment using traction with approximately
2 kg weight applied by Glisson halter. The symptoms of the
illness completely disappeared in two days after the start of
the treatment. Repeated lateral X-ray scans did not show any
anomalies (Fig. 3). The treatment with traction was followed by
immobilization with the Philadelphia cervical immobilization
collar. The patient was examined again one month later, and
no problems were found. A control X-ray scan again showed
that the pars interarticulares of CII were overridden by CIII
processus articularis superior, i.e. the same anomaly that was
seen during the hospitalization. This anomaly was not detected
by functional scans (Fig. 4). The treatment by immobilization
was replaced by isometric cervical training. We have been
continuing medical supervision for 3 years. The patient has
mild neck pain in the same localization after static load treated
by rest and isometric training.

In the X-ray scans from our hospital archive, we found two
patients out of sixty who had the same overriding in the CII-CIII
segment (Fig. 5) that we described in the above mentioned case.

Fig. 1. X-ray of cervical spine in
12-year old child. Cervical lordosis
is straightening and CII pars
interarticulares is overridden by the

CIII processus articularis superior and right sides

Fig. 4. X-ray control 1 month later — the
same « overriddeny as in Fig. 1
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Fig. 2. CT of cervical spine in 12-year old child.
Unilateral right subluxation of CII segment in the
forward direction. The articulation planes of CII-
CIII facets had different orientation on the left

Fig. 5. X-ray in flexion —
no abnormality is visible

Fig. 3. X-ray after 2 days of traction —
no abnormality

“
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Fig. 6. X-rays from archive having the same
symptom: CII pars interarticulares is overridden
by CIII processus articularis superior.
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DISCUSSION

An unilateral subluxation of the lower cervical vertebra  can have the same problems as the lumbosacral joint, taking
in adults caused by trauma in case of degenerative process  into account the complex structure of the axis. Considering
are well described in medical literature [6, 7, 8]. The most  the high mobility of the segment in children, and the fact that
frequent diagnosis by X-ray analysis in the dorsolumbar spine  the facet planes have different orientation, we came to the
is a tropism anomaly in the lumbosacral joint which causes  conclusion, that unilateral shifts are also possible here. The
pain [9, 10]. CII-CIII segment also joins two parts of the  shifts can cause accelerated degeneration and pain syndrome.
cervical spine with different directions of movement. Based  Great risk of anomalies in CII-CIII is proved by the greatest
on this, it can be suggested that the joint in the cervical spine  amount of non-segmentation in this segment.

CONCLUSION

Modern 3-dimensional CT-scanning technologies make  the described cases, the sole detected source of the pain
it possible to discover anomalies of bone structures that, syndrome and blocked neck was tropism anomaly in CII-
while negligibly small, can still cause clinically detectable  CIII segment accompanied by a subluxation of the joint.
problems. We propose the hypothesis that non-symmetrical We are looking forward for collecting an additional
orientation of the articulation facet planes in CII-CIII  material and doing more research that will give additional
segment can cause a stiff-neck syndrome in children. In  support to our hypothesis.
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