Electron J Biomed 2010;1:16. Ezeuko et 4. ...

CHRONOLOGICAL CHANGES IN KNEE ALIGNMENT PATTERN...

g r_fleylsta Elel:trﬁmt:a de Biomedicina®

OrASnofBiBmedicine] L | [

I SSN: 1697-090X
Inicio Home

Indice del

Comité Editorial
Editorial Board

Comité Cientifico
Scientific
Committee

Normas para los
autores
Instruction to
Authors

Derechos de autor
Copyright

Contacto/Contact:

-]

CLINICAL STUDY OF THE CHRONOLOGICAL
CHANGES IN KNEE ALIGNMENT PATTERN
IN NORMAL SOUTH-EAST NIGERIAN CHILDREN
AGED BETWEEN 0 AND 5 YEARS

Ezeuko V.C, Owah S, Ukoima H.S, Ejimofor O.C, Aligwekwe A.U, Bankole L.

Department of Anatomy, Faculty of Basic Medical Sciences.
Madonna University, Elele Campus, Rivers State.
Nigeria

chuksy4love2001 @ yahoo.com

Rev Electron Biomed / Electron J Biomed 2010;1:16-21

Comment of thereviewer Prof. Mario Arturo Gonzalez-Marifio M D. Professor of Epidemiology, College of Medicine. Fundacion
Universitaria San Martin. Bogota, Colombia.

Comment of thereviewer José L uis Herndndez Céacer es PhD. Center for Cybernetics Applicationsto Medicine (CECAM).
Havana, Cuba.

ABSTRACT

The purpose of thisstudy isto establish the chronological changesin knee alignment pattern in normal South-East Nigerian
children aged between 0 and 5 years. A total number of 1450 subjects (680 males and 770 females) wer e used for the study. The
inter condylar/intermalleolar distances were measured using a vernier caliper with the subjects standing erect in anatomical
position to determine straight knee, genu valgum and genu varum. The data was analysed with Microsoft Excel version 2007. The
prevalence was presented as per centage (%).

The result showed that the subjects have varum by thefirst year of life, prevalently genu valgum in type by the second year,
valgum by thethird year, neutral by thefourth and fifth year.

Keywords: Knee alignment patterns, genu varum, genu valgum, South-East Nigeria

RESUMEN

El propésito del presente estudio ha sido determinar |os cambios cronoldgicos en el patrén de alineamiento delasrodillas de
nifios normales procedentes del sudeste de Nigeria entre 0y 5 afios de edad. El estudio incluy6 un total de 1450 sujetos (680 nifios
y 770 nifias). Se utilizé un calibrador anatémico para medir lasdistanciasintercondilar eintermaleolar estando € sujeto en
posicion anatémica erecta, o que per mitia decidir s € sujeto presentaba alineamiento recto delasrodillas o si debia clasificarse
como genu valgum'y genu varum.

Para el analisis de los datos se utiliz6 €l programa Microsoft Excel version 2007. La prevalencia se expresd en por centajes (% ).

Se obtuvo que entre los sujetos prevalecia genu varum durante el primer afio de vida, genu valgum durante el segundo afo,
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valgum al tercer afioy neutral al cuartoy quinto afios de vida.

Palabras clave: Datos cronoldgicos. Alineacién dela rodilla. Genu valgum. Genu varum Sudeste de Nigeria.

INTRODUCTION

The bowleggedness and knock-knees ar e frequently encountered angular deformitiesin pediatric orthopaedic clinics. Although
benign and self-limiting in most cases, these defor mities sometimes cause a great concer n to the parents and the relatives!-6, and
such anxieties frequently lead physiciansto conduct physical or radiological examinations*7-9, However, even after these
examinations have been conducted, misunder standings of physiologic ranges and changesin knee alignment might initiate costly
and time-consuming therapeutic measures, such as, bracing, which may be entirely unnecessary and in certain instances may
prove har mful8.

Genu valgum, commonly called " knock-knees', is a condition wher e the knees angle in and touch one another when thelegsare
straightened. Females have awider pelvisthan men and arelatively shorter length of the thigh bone, and asa result, havea
greater static genu valgum than men. Individuals with severe valgus defor mities ar e typically unableto touch their feet together
while simultaneously straightening the legs.

Genu varum (also called bow-leggedness or bandiness), is a deformity marked by medial angulation of thelegin relation to the
thigh, an outward bowing of thelegs, giving the appearance of a bow. Usually thereisan outward curvature of both femur and
tibia. Genu varum isarelatively common finding in children. Physiologic bowing, which is seen most often, has a well-
documented favorable natural history. Children until the age of 3 to 4 have a degree of Genu varum.

Thechild lieson its nurse's knee with the soles of the feet facing one another; the tibia and femur are curved outwards; and, if
the limbs ar e extended, although the ankles are in contact, thereisa distinct space between the knee-joints. During thefirst year
of lifea gradual change takes place. The knee-joints approach one ancther; the femur slopes downward and inward towardsthe
kneejoints; thetibia become straight; and the sole of the foot faces almost directly downwards. While these changesare
occurring, the bones, which at first consist principally of cartilage, are gradually becoming ossified. By the time anormal child
beginsto walk the lower limbsare prepared, both by their general direction and by therigidity of the bones which form them, to
support the weight of the body.

Many studies have established that thetibiofemoral (TF) angle changesin healthy growing children. It may be expressed in
degreesor as centimetres of either theintermalleolar (IM) or theintercondylar (I1C) distance. The normal range of TF angle,
calculated astwo standard deviations (SD) about the mean, for normal children between birth and 12 year s of age has been
reported clinically”8 and radiologically20.

It has been well established by previous studiesinvolving radiological analysis and clinical measurementsthat children undergo
sequential physiologic changesin axial alignment, i.e., genu varum, neutral, and genu valgum, during nor mal development4-5.7-
810, Moreover, the physiologic changesin knee angle have been investigated with respect to gait, joint range of motion, and
torsional defor mities*5, and have been found to correct spontaneously in time3-410, However, the absence of values defining
normal rangesin different ethnic groups limitsthe application of thisinfor mation11,

In Nigeria, at least two published worksfrom Western and Northern partswith different dietsand cultural practices, found
different varieties of angular deformities around the knegl2-13,

Omololul3 agreed that clinical evaluation isreliable and reproducible enough for day-to-day practice, but there are insufficient
data for children between 0 and 10 year s of age. In this period, knowledge of normal dataisimportant to differentiate between
physiological variation and pathological defor mity which may require further evaluation and treatment. Thereislittle data on

therange of variation of knee angle, intermalleolar and intercondylar distancesin African children?3,

Thisisstudy isthus purposed to establish a chronological data on the normal development of knee alignment among children of
South-East Nigeria aged 0-5 years.

MATERIALSAND METHODS
Subjects/Study population

A total number of 1450 subjects, whose parents or guardians gave their consent, wer e used for the study made up of 680 males
and 770 females with their ageranging between 0 and 5 years. The subjects selected for the study were strictly South-East
Nigerian based on the origin of parentsand grand parents. All cases of abnormalitiesrelated with the lower limb were excluded
from the study. The subjects were grouped into 5 according to the age. Group A aged between 0 and 1 year, group B aged
greater than 1 year but lessthan or equal to 2 years, group C aged greater than 2 yearsbut lessthan or equal to 3 years, group D
aged greater than 3 yearsbut lessthan or equal to 4 years, group E aged greater than 4 year but lessthan or equal to 5 years.
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M easur ement techniques

With the subjects standing erect in anatomical position with the hip and kneein maximum extension and lower limbstogether so
that the two medial femoral condyles and/or the two medial malleoli touch. Toddlerswere allowed to liein supine position. The
inter condylar/intermalleolar distances were measured using a vernier caliper. Intermalleolar distanceisthe distance between
theright and left medial malleoli while intercondylar distanceisthe distance between theright and left medial femoral condyles.

The knee alignment was considered to be neutral when thereisno demonstrable intercondylar distance and thereisalso no
demonstrableintermalleolar distance.

The knee alignment was consider ed to be varus when thereis a demonstrable inter condylar distance while the two medial
malleoli aretouching.

The knee alignment was consider ed to be valgus when thereis a demonstrable intermalleolar distance while the two medial
femoral condyles are touching.

Statistical analysis
The data was analysed with Microsoft excel version 2007. The prevalence was presented as per centage (%).

RESULTS
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Figure 1: Bar chart showing prevalence of knee angle type among different age groups

From figure 1 above, out of the 306 subjectsin group A, none had straight limbs (NT), 306 (100%) had genu varum (VR) while
none had genu valgum (VL). Out of the 314 subjectsin group B, none had straight limbs (NT), 62 (19.75%) had genu varum
while 252 (80.25%) had genu valgum (VL). Out of the 274 subjectsin group C, none had straight limbs (NT) , none had genu

varum while 274 (100%) had genu valgum (VL). Out of the 284 subjectsin group D, 282 (99.30%) had straight limbs (NT) , none
had genu varum while 2 (0.70%) had genu valgum (VL). Out of the 272 subjectsin group E, 272 (100%) had straight limbs (NT) ,
none had genu varum and none had genu valgum (VL).
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Figure 2:
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Bar chart showing prevalence of knee angle type among different age groupsin males groups
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From figure 2 above, out of the 150 male subjectsin group A, none had straight limbs (NT) , 150 (100%) had genu varum while
none had genu valgum (VL). Out of the 152 male subjectsin group B, none had straight limbs (NT) , 30 (19.74%) had genu
varum while 122 (80.26% ) had genu valgum(VL). Out of the 130 male subjectsin group C, none had straight limbs(NT) , none
had genu varum while 130 (100%) had genu valgum(VL). Out of the 138 male subjectsin group D, 136 (98.55%) had straight
limbs (NT) , none had genu varum while 2 (1.45%) had genu valgum(VL). Out of the 110 male subjectsin group E, 110 (100%)
had straight limbs (NT) , none had genu varum and none had genu valgum(VL).
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Figure 3: Bar chart showing prevalence of knee angle type among different age groupsin females groups

From figure 3 above, out of the 156 female subjectsin group A, none had straight limbs (NT) , 156 (100%) had genu varum while
none had genu valgum (VL). Out of the 162 female subjectsin group B, none had straight limbs (NT) , 32 (19.75%) had genu
varum while 130 (80.25%) had genu valgum (VL). Out of the 144 female subjectsin group C, none had straight limbs (NT) , none
had genu varum while 144 (100%) had genu valgum (VL). Out of the 146 female subjectsin group D, 146 (100%) had straight
limbs (NT) , none had genu varum (VR) while none had genu valgum (VL). Out of the 162 female subjectsin group E, 162
(100%) had straight limbs (NT) , none had genu varum (VR) and none had genu valgum (VL).

DISCUSSION

The establishment of a normal range of knee alignment in children is of paramount clinical importance, as such knowledge
would allow physicians to determine whether the knee alignment in a specific patient represents physiologic development or not.
Moreover, arelevant and correct under standing of the development of the knee angle and limb alignment would prevent
unreasonable apprehension by parentsand relatives, and unnecessary diagnostic measur ements, such as repeated exposure to
radiation, and theinappropriate application of orthotics or bracing, which are not often cost-effective and might hinder natural
development®-8. | n addition, this under standing would help diagnose, evaluate, and treat pathologic conditions, such asinfantile
tibia vara or Blount diseasel3.6,

Several authors, based upon clinical measurements and radiological analyses, have reported on the development of kneeanglein
children. Saleniusand VankkalO wer e thefirst to investigate the development of the knee angle radiologically. Yoo et al11
studied the development of tibiofemoral anglein Korean children radiologically and showed patter ns of sequential physiologic
knee angle changesthat are similar to thosereported in other races*57-8.10 although the valgus peak occurred later and the
over all development mor e prolonged.

In summary, this study provided the data of the chronological changes of the lower limb alignment for the South-East Nigerian
children by clinical measurements. The overall pattern of chronological changesin the knee angle or the anatomical tibiofemoral
anglewas similar to those found in other ethnic groupsi.e. varum by thefirst year of life, prevalently genu valgumin type by the
second year, valgum by thethird year, neutral by the fourth and fifth year. Earlier work by Greenberg and Swartz4 found the
peak incidence of genu varum (VR) to be between 1 and 2 year s of age, while that of genu valgum was found to be between the
ages of 3and 4 yearsin thispopulation. This shows a dight earlier transition of the knee angulation in South-East Nigerians.
This could however be asaresult of thelong interval between the two studies.

These normative data should be taken into consider ation when evaluating lower limb alignment in children.

One should be cautious when describing what is'normal’, because of possibilities of individual and ethnic variations. Although
Cheng et al8 concluded that trendsin the Chinese were nearly identical to those shown in other racesin this context, Heath and
Staheli” suggested that there areracial differences. Whereas Cheng et al8 concluded that soon after three years of age, the
tibiofemoral angle of Chinese children approaches 0o, which indicates that the normal Chinese children aged between 3 and 11
year s exhibit a significant amount of varus, Heath and Staheli? observed preservation of valgus with a mean of 2.80 at 11 years,
and normal limits of these ages did not include any amount of varus, hence mor e varusin Chinese children than in white
children.
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As mentioned by the authors, knee alignment pattern modifications ar e frequently encountered in pediatric orthopedic clinics
which might initiate costly and time-consuming ther apeutic measur es. Physiologic and ethnic modifications even in the same
region are described in the paper.

I'n this prevalence study, children between 0 and 5 years old are evaluated by age groupsin order to determine the development
knee alignment patterns. It is hopeful thisresearch will be helpful to a better care of children attending pediatric orthopedic
clinics especially in the South-East Nigeria.

Comment of thereviewer Professor Jose L uis Hernandez Caceres, PhD. Center for Cybernetics Applicationsto Medicine
(CECAM). Havana, Cuba.
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The manuscript approaches the sensitive topic of detecting knee alignment impairmentsin children. Studying a lar ge sample of
healthy children from Southeastern Nigeria, the authors managed to establish the chronological evolution of normal children.

This study has both theoretical and practical importance, especially in the context of the excessive number of costly
complementary studies and correctional treatmentsthat are prescribed to children with no real pathology. Theresults presented
by the authorsare clear and convincing.

| was pretty impressed by the work done by the authorswho showed that arelatively low cost it is possibleto carry on an
excellent research that can contribute to save the so needed fundsfor health attention in a third world country.
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