Traumatology and Orthopaedics of Kazakhstan, Volume 67. Number 2 (2023)

https://doi.org/10.52889/1684-9280-2023-2-67-34-38
UDC 617.3; 616-089.23; 616-001; 615.477.2; 616-089.28/.29
IRSTI 76.29.41

A Case report

Congenital Kyphosis with Rapid Progression In Adolescence: A Case Report
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ABSTRACT

Congenital kyphosis deformity represents a relatively infrequent spinal disorder in comparison to other types of spinal deformities.
However, when left untreated and neglected, it can result in significant morbidity and associated complications. The objective: To present a
patient with congenital kyphosis who presented with severe hunchback and weakness in the lower extremities and to review the literature.

Case presentation. A 15-year-old patient, accompanied by their parents, presented to our outpatient clinic with a chief complaint of
a recent increase in severe kyphotic deformity of the back. Additionally, the patient reported experiencing lower limb weakness and difficulty
walking long distances. Following a thorough examination and radiographic evaluation, no intraspinal pathology or comorbidities were
identified. Consequently, surgical intervention was planned, and a Schwab 4 osteotomy procedure was performed. Substantial clinical and
radiological improvements were observed in the postoperative period.

The preoperative angular measurements of the spinal curvature were as follows: thoracic kyphosis (TK) measured at 1362 local
kyphosis at 1452 lumbar lordosis (LL) at 109% sacral slope (SS) at 18.5% and pelvic tilt (PT) at 39.3% Notably, a significant postoperative

correction was observed, resulting in improved alignment: TK 642 LL 662 SS 342 and PT 24° No intraoperative or postoperative complications
were observed.

Congenital kyphosis conditions have the potential to exhibit a rapid progression of deformity during adolescence. Therefore, timely
surgical correction becomes crucial before the deformity attains advanced dimensions. Early-age surgical interventions for correcting the
deformity hold significant importance in improving the overall quality of life for affected individuals.
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Introduction

Congenital kyphosis is a relatively uncommon
congenital spinal deformity that can result in neurological
and cardiopulmonary complications when left untreated
(1). The condition arises from defects in spinal formation,
segmentation, or a combination of both, similar to other
congenital spinal disorders. As individuals with congenital
kyphosis age, the severity of the kyphotic deformity in
the sagittal plane of the spine increases, leading to a 25%
incidence of neurological impairment (2, 3). Conservative
approaches prove inadequate in addressing the needs of
patients with congenital kyphosis, necessitating surgical
intervention as the primary treatment modality. The
selection of surgical treatment for congenital kyphosis relies
on several factors, including the patient's age, the extent of
the deformity, the flexibility of the spine, and the presence
of any accompanying pathologies. For mild deformities,
a conservative approach involving regular monitoring

Case presentation

A 15-year-old male patient with a congenital
kyphotic deformity of the spine had initially deferred
treatment due to the absence of severe symptoms. However,
the patient's condition worsened over the past two years,
prompting admission to our hospital. Clinical evaluation
revealed a pronounced increase in the back hump and
an inward fold in the abdomen. Neurological findings
included heightened deep tendon reflexes in both lower
extremities and a reduction in walking distance. To assess
the extent and underlying pathology of the deformity, the

or temporary bracing is typically advised. Conversely,
patients with congenital kyphosis exceeding 50° are usually
recommended to undergo surgical correction. The specific
surgical techniques employed depend on the severity of the
deformity and may include epphyseodesis, osteotomies, and
vertebral column resection procedures. In a study conducted
by Yao et al. (4), congenital kyphosis was classified into five
types based on the nature and magnitude of the deformity.
This classification system facilitated the identification of
appropriate osteotomy procedures corresponding to each
specific type of deformity.

In this study, we present a case in which surgical
intervention was conducted to address a severe congenital
kyphosis deformity. Additionally, review the current
literature on this topic.

patient underwent standing anteroposterior and lateral
whole spine plain radiography, whole spine computed
tomography (CT), and whole spine magnetic resonance
imaging (MRI). No intraspinal pathology was observed, and
the severe kyphosis was attributed to a T11 hemivertebra.
Radiographic measurements demonstrated a local kyphosis
angle of 134°, sagittal vertical opposite positive sagittal
balance, sacral slope 0f 120°, and lumbar lordosis measuring
86° (Figure 1 and 2).

Figure 1 - Preoperative radiologic evaluations. Anterior posterior (a), lateral (b) plain radiographs and CT scan image of the whole
spine, sagittal section (c)

He had recurrent bleeding due to esophageal varices
as an additional disease. He had no other comorbidity.

Surgical procedure. The patient presented a
substantial elevation in the local kyphosis angle associated
with the deformity; however, the segments of the spine

proximal and distal to the deformity exhibited flexibility.
Consequently, a surgical plan was devised, involving a
Schwab type 4 osteotomy and posterior instrumentation
fusion extending from the T5 to L3 levels.

Figure 2 - Postoperative plain radiographs. Anterior posterior (a) and lateral (b) radiographs
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The posterior approach was performed with
a meticulous technique to minimize bleeding, and the
paraspinal muscles were stripped subperiosteally and the

posterior elements of the predetermined fusion levels were
exposed.

Figure 3 - Preoperative clinical photographs of the patient from different aspects

Bilateral placement of pedicle screws by free-hand
technique was carried out at the T5-L3 levels (excluding
T11 and T12) from a posterior approach. Subsequently, a
total laminectomy was performed at the posterior aspect
of the T10, T11, and T12 vertebrae. A Schwab type 4
osteotomy (closed wedge osteotomy) was executed at the
T11-T12 level.

To prevent spinal translation, a transitional rod
was strategically positioned on the contralateral side
of the surgical site during the procedure. Following the
completion of the osteotomy, gradual correction of the
kyphosis angle was achieved utilizing temporary rods.
During the correction process, contact was established with
the anterior aspect of the vertebral body, and compression
was applied from both rods in a posterior direction to rectify
the kyphotic deformity. Intraoperative anteroposterior and
lateral radiographs were obtained to assess the progress,

| |
-
i

and upon determining that satisfactory correction had
been attained, permanent rods were implanted. Additional
rods and transverse connectors were introduced at the
osteotomy site to enhance stability All these processes were
performed under continuous monitoring of sensorimotor
and motor evoked potentials. A total intraoperative blood
loss of approximately 640 ml was recorded during the
surgical procedure. In response, one unit of erythrocyte
suspension was administered in the operating room,
followed by an additional unit on the subsequent day.
Notably, no intraoperative complications were observed,
and the patient remained free of complications in the
postoperative period. Hemodynamic stability was achieved
on the day following the surgery, enabling the patient to
commence mobility with the aid of a thoracolumbosacral
brace.

Figure 4 - Postoperative clinical photographs of the patient from different aspects

Postoperatively, favorable trunk and shoulder
balance were observed clinically, indicating satisfactory
alignment in the coronal plane. Radiologically, a significant
improvement in spinal balance was noted in the sagittal
plane (Figure 3 and 4).

Postoperative  anteroposterior and  lateral

orthorontgenograms were obtained with the patient in
a weight-bearing position to assess the overall spinal
alignment. The initial angular measurements of spinal
curvature prior to surgery were as follows: the thoracic
kyphosis measured at 1369, the local kyphosis at 1452, the
lumbar lordosis at 1099, the sacral slope at 18.52, and the
pelvic tilt at 39.32.
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Following the surgical intervention, a noteworthy
amelioration in alignment was observed, with postoperative
measurements revealing a reduction in thoracic kyphosis to

Discussion

This study focuses on reporting the preoperative
and postoperative clinical and radiological outcomes of a
male adolescent patient with a severe, neglected case of
congenital kyphosis.

Various osteotomy techniques, such as Ponte,
Smith-Petersen, pedicle subtraction osteotomy (PSO),
and vertebral column resection osteotomies, have been
developed to address spinal deformities. Osteotomy
procedures typically result in a correction rate of 50-70%
[6].

Schwab et al. introduced a classification system
comprising six stages to categorize spinal osteotomies [7].
The Schwab classification system correlates an increasing
stage with a greater degree of correction achievable through
osteotomy procedures. The specific osteotomy technique
employed varies depending on the extent of the deformity.
Moreover, based on the kyphotic deformity classification

Conclusions

The presented case did not experience any instances
of infection or neurologic damage. The patient will undergo
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Tyitingeme

Tya 6imken kugomuxaavik dedpopmayusi OMbIpMKAHbIH 6acka mypJepimeH caablcmblpraHda cupek kezdecemin aypy 60.1bin
mabbliadsl. [JecenmeH, emoenamezeH dicaHe eseyciz KaadblpblAFaH xearoalida aypyosblH aFblMblHbIH alimapasikmatl HawapaaysHa HaHe

OHbIMeH 6aliIaHbICMbl ACKbIHYAAPFA 9KEAYI MYMKIH.

BasHdamaHbly makcambl: ayblp 6YKIpAIK neH asKkmapobly aJci3diciHe warbiMOaHFaH mya 6imkeH Kugosel b6ap dHcacecnipim
HAayKacmolH KAUHUKAAGIK HcardatlibiH cunammay xcaHe adebuemmepze Woy xacay .

Kaunukanwik swcardatidel cunammay. bi3diy emxanara 15 scacmarsl Haykac ama-aHacbiHul —cylieMendeyiMeH COHFbl
Ke3deai OMbIPMKAHbIH ayblp Kug@o3dblk dedpopmayuscuiHbly KywleriHe dezeH Hezizei warblmMmeH keadi. CoHbIMeH Kamap, Haykac
memeHzi ask-K0A0blH aACI30i2iH  JHCoHe Y3aK KAWbIKMbIKKA HYpYOiH KUblHObIFbIH Xabapaadsl. KyaAblHiwWiAlk namoao2usiHbl
JiCaHe  KOCbIMWA — aypyaapobl HAH-)4AKMbl  KApacmwipbln, peHmeeHOIK 3epmmey HamudiceciHde OMblpmKaiwiaik namosozus
aHbIKMaamaodsl. OcblFaH 6aillIaHbLICMbL  XUPYP2USAbLIK  oma Jcocnapaansin, Schwab 4 ocmeomomusi npoyedypacul x#cacanobl.
OmadaH KeliHei KeseHOe esneyni KAUHUKA/IbIK JHcaHe paduoso2usablk scakcapmynap 6atikaadwl.
Oma an0viHdarsl 6YypblumblK KUCLIKMbIK e1wemdepi kesaecideli 6010b1: keyde kugosvl (TK) 1365, scepainikmi kugos 145° 6esa 1opdosut (LL)
109°, cakpanwvovl Kucaro (CC) 18,5° scane scambac Kucatowt (T11T) 39°. Oma keliin 6ykipaikmin alimapasikmail myseayi 6alikaavin, Hamuosiceci

srcakcapovl: TK 64° LL 665, SS 34° scane PT 24°. Omaiwinik szcaHe omadaH KeliiHei acKbIHyaap 6atikaamaodsl.
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Tya 6imkeH kugo3 scacecnipim KesziHde deopMayusiHbly dHcbla0aM O0amyblHa aKeayi MymKiH. [edopmayus atimapasikmaii
Meuepze yxcemkeHze deliin dep ke3iHde Xupypausi/blk my3emy xcacay wewywi pes amkapaodst. JegopmayusiHel mysemy ywiH epme yxcacma
XUpypausiiblK 0ma HaykacmapoblH H#aanbl 6MIp CandcbH HaKcapmy yuiH Maybl30bl.

TytiiH ce3dep: mya 6imkeH Kugo3, apmxbl acnanmalk Kypas, OMbIpMKa 0CmeomoMusicl.
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Pe3wome

BposicdenHas KugposHas depopmayusi npedcmagasem cob6oli omHocumensHo pedkoe 3a60/1e8aHue NO36OHOYHUKA NO CPABHEHUIO C
dpyaumu sudamu degpopmayuti nozsoHouHuka. OOHAKO, ecau e20 He Jevums U U2ZHOPUPOBAMb, IMO MOjem npusecmu K 3Ha4UmesabHOMy
yxyoduwleHulo meyeHus 3a601e6aHUS U C8A3AHHBIM C HUM OC/I0HCHEHUSM.

Leav coobwjenus: npedcmasums nayueHma ¢ 8poiC0eHHbIM Ku@o3oM, Y Komopozo Haba10dandach 8blpajiceHHast 20pbamocms U
€1a60cmb 8 HUMCHUX KOHEYHOCMSIX U U3YHUMb OCMYNHYI0 Aumepamypy.

Tpesenmayus KauHu4eckozo cayyasi. Boavholl 15 1em @ conpososwderuu podumeseti 06pamucst 8 HQUy NOAUKAUHUKY C OCHOBHOU
Jcan060li Ha HedagHee Hapacmawue 8blpaxiceHHOU Kugomuueckoll degpopmayuu cnuHbvl. Kpome moeo, nayuenm coobwjus o caabocmu
HUXNCHUX KOHeYHocmell u 3ampyodHeHUsIX npu Xo0bbe Ha 6obwiue paccmosiHus. [locae muamenbHo20 06¢Ae008aAHUS U peHM2eHO0102UYeCK020
uccaedo8aHus UHMPACNUHAALHOU NAMOA02UU U CONyMcmeylowux 3a60.1e6aHull 8bis8.1eHo He 6bl10. B ces3u ¢ Imum 6bl10 3anAaHUpo8aHO
Xupypau1eckoe eMewamebcmeo U 8binoaHeHa npoyedypa ocmeomomuu Schwab 4.

B nocneonepayuoHHoM  nepuode  OmMe4YeHbl ~ 3HAYUMeE/AbHble  KJAUHUYeCKUe U  peHmeeHos02uyeckue  yayduleHusl.
IIpedonepayuoHHble yes08ble U3MEPEHUS] UCKPUB/AEHUS] NO38OHOYHUKA Oblau caedyouwjumu: epydHol kugos (TK) usmepsacs npu 136°,
JI0KabHLIU Kugoz npu 145° nosicHuuHblll s10pdos (LL) npu 109° kpecmyoswiii HakaoH (SS) npu 18,5° u Hakaon masa (PT) npu 39,32
IIpumeuamenbHo, YMo HA6AJAAACL 3HAYUMEAbHAS NOCAE0NEPAYUOHHAS KOPPEKYUSsl, Ymo npuseo K yayduleHur evipasHugarus: TK 64°,
LL 66° SS 34°u PT 24°. HHmpaonepayuoHHbIX U NOC1€0NePaAYUOHHBIX 0C/0HCHEHUL He Hab.1100a/10Cb.

BpooicdeHHble Kugo3bl Mo2ym nposieasime 6bicmpoe npoapeccupogarue depopmayuu 8 nodpocmkosom gozpacme. CeoedpeMeHHas
Xupypauveckasi Koppekyus cmaHogumcsl pewaroujeti 0o mozo, kak degpopmayusi docmuzHem 3HaQ4UMeNbHLIX pasmepos. Xupypaudeckue
eMewlamenbcmea 8 paHHeM 803pacme no Koppekyuu depopmayuu umerom eaxcHoe 3HadeHue 015 yaAyvueHus: obweao Ka1ecmeda HusHu
nocmpadasuux.

Katouesvie ciosa: 8poscdeHHblll Kugos, 3a0Hull UHCMpyMeHmapuii, 0cmeomoMusi N0360HOYHUKA.
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