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ABSTRACT 
 

Hyperkyphosis is identified when kyphosis angle exceeds the normal ranges. In overall, 
hyperkyphosis upsurges with age, particularly after the age of 40. It arises as a consequence of 
multifactorial causes and is associated with increased health susceptibility. Separately from the 
penalties of typical aging, as declining muscle power and degenerative vicissitudes of the spine, 
additional influences lead to the growth of the kyphosis angle. Besides fractures, other adverse 
health outcomes associated with hyperkyphosis include worsening physical function, falls and 
earlier mortality. Given the growing older population and the high prevalence of age-related 
hyperkyphosis, better delineation of associated ill-health outcomes will help inform the development 
and testing of effective kyphosis managements. The sequence of handling with kyphosis start 
conventional and rolling to surgical interference as a previous option if the patient’s symptoms do 
not recover with conventional treatment or if the curving is too significant. 
 

 
Keywords: kyphosis; hyperkyphosis; aging; causes; management. 

Review Article 



 
 
 
 

Almujel et al.; JPRI, 33(35B): 1-8, 2021; Article no.JPRI.70144 
 
 

 
2 
 

1. INTRODUCTION 
 
Kyphosis is the curvature of the 
thoracic backbone, formed with the aid 
of the form of the vertebrae and the intervertebral 
discs and–in status function–paraspinal 
muscle energy [1]. Hyperkyphosis 
is identified when kyphosis angle exceeds 
the ordinary ranges. In trendy, 
hyperkyphosis increases with age, in 
particular after the age of forty, and the 
superiority is set 20% to 40% in adults 60 
years among each women and men [2].  
 
The three principal varieties 
of kyphosis typically seen in people are postural 
kyphosis, Scheuermann ailment, and congenital 
deformities. Postural 
kyphosis generally begins to expose up in young 
people, with greater ladies being affected in 
comparison to males [3]. 
 
Scheuermann disorder, also known as juvenile 
kyphosis, is a structural deformity of the 
thoracic/thoracolumbar spine that commonly hap
pens before puberty. Congenital kyphosis is 
an uncommon purpose of hyperkyphosis but can 
be seriously disabling, unexpectedly innovative, 
and is extra usually associated 
with neurological headaches in 
comparison to the alternative causes of kyphosis 
[4]. 
It occurs as a result of multifactorial causes and 
is associated with increased health vulnerability.  
Age-associated kyphosis is commonly from 
underlying osteoporosis and/or fractures, despite 
the fact that upon radiographic exam, 
we only see vertebral fractures in one-0.33 of 
those with intense kyphosis [5]. Apart 
from the results of ordinary growing old, 
like decreasing muscle power and 
degenerative adjustments of 
the spine, other factors make a contribution to 
the growth of the kyphosis angle [6].  
 

Besides fractures, other adverse health 
outcomes associated with hyperkyphosis include 
worsening physical function, falls and earlier 
mortality. Given the growing older population and 
the high prevalence of age-related 
hyperkyphosis, better delineation of associated 
ill-health outcomes will help inform the 
development and testing of effective kyphosis 
treatments [7]. The curvature of 
the backbone may additionally result in lower 
back pain and boundaries to the quality of life. 
In greater intense cases, it is able to result 

in cardiopulmonary and neurological 
compromise. Additionally, there is growing 
evidence to suggest that women with 
hyperkyphosis experience higher incidence of 
functional disorders, poor health conditions and 
earlier mortality [8].  
 
The course of remedy for kyphosis 
is commonly conservative and progresses to 
surgical intervention as a ultimate resort if 
the patient’s signs do not enhance with 
conservative control or if the curvature is simply 
too big [9]. 
 

2. TYPES OF KYPHOSIS 
 
Kyphosis can have an effect on the younger and 
the vintage age agencies. There are five number 
one varieties of kyphosis: 
 
Postural Kyphosis: in the young sufferers, it 
normally develops from steady negative posture, 
main to muscles being “educated” to keep the 
spine in a hunched-over alignment [10]. The 
slouching posture increases the ahead curvature, 
so one can, in turn, stretch the extensor muscles 
of the lower back and the posterior ligaments of 
the spine, thereby weakening it over the years. 
within the older patient, it may be introduced on 
from vulnerable bones (osteoporosis) or from 
fractures within the spine causing the bone 
blocks to fall apart. The decreased integrity of the 
muscular tissues can contribute to the bad 
posture, which could reason an multiplied 
compressive load at the thoracolumbar backbone 
over the years [11]. 
 

2.1 Congenital Kyphosis 
 
This type develops while the toddler has parts of 
the spine that expand incorrectly. it's miles an 
unusual motive of hyperkyphosis however may 
be severely disabling, unexpectedly progressive, 
and is greater commonly related to neurological 
complications as compared to the alternative 
causes of kyphosis. Congenital Kyphosis can 
once in a while be seen in patients with cerebral 
palsy and spinal wire compression from spinal 
deformities [12]. 
 

2.2 Nutritional / Metabolic Kyphosis 
 

This kind generally develops from diverse issues 
wherein the body does now not system the use 
of calcium, magnesium, phosphorus, and 
different essential minerals in making bone hard 
and sturdy. while the body cannot use these 
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minerals, the bone will become susceptible and 
fragile, without problems fractured or 
compressed (collapse) [13]. Osteoporosis is a 
form of disorder visible in old and young. Rickets 
is some other type seen in youngsters. Low 
maternal folate is perhaps the most well-known 
environmental factor found to be linked to spinal 
deformities in offspring [14].  
 

2.3 Post-traumatic Kyphosis 
 
Rigid post-traumatic kyphosis after fracture of the 
thoracolumbar and lumbar spine represents a 
failure of initial management of the damage. This 
takes place while a vertebrae (spinal bone) is 
injured and breaks (fractures) after a severe fall, 
automobile crash, or other styles of high energy 
accidents to the spinal column (again bones) 
[15]. While the vertebrae are fractured, the bone 
can crumble and purpose the spine to twist. 
Kyphosis moves the center of gravity anterior. 
The kyphosis and instability may result in pain, 
deformity, and increased neurologic deficits. 
Management for symptomatic post-traumatic 
kyphosis always has presented a challenge to 
orthopedic surgeons [16]. 
 

2.4 Scheuermann’s Kyphosis 
 

 It is a condition involving an abnormal, 
immoderate curvature of the spine. It includes 
both the vertebral our bodies and discs of the 
backbone and is characterized by anterior 
wedging of greater than or equal to 5 degrees in 
3 or more adjacent vertebral bodies [17]. This is 
a ailment method causing the vertebrae to end 
up trapezoid fashioned instead of square 
shaped. With the stacking of these misshaped 
vertebrae over a segment of the spine, the 
smaller the front of the trapezoid (wedge) lets in 
for the spine to twist in a kyphotic (hunched-
lower back) role. The combination of the 
Schmorl’s nodes and kyphosis makes up the 
sickness procedure called Scheuermann’s 
disease or Scheuermann’s kyphosis [18]. 
 

3. CAUSES OF KYPHOSIS 
 

The reasons of hyperkyphosis have not begun to 
be completely elucidated. however, multiple 
musculoskeletal, neuromuscular, and sensory 
damages are large prognosticators of 
hyperkyphosis [19]. 
 

3.1 Genetic Predisposition 
 

 In a few heritable illnesses like Scheuermann's 
ailment, hyperkyphosis is visible at an early age. 

Kado et al. suggested that unbiased of vertebral 
fractures and bone mineral density (BMD), ladies 
with 1–2 mother and father with hyperkyphosis 
had on average 2.6° worse kyphosis angle as 
compared to women with mother and father 
without hyperkyphosis [20, 21]. 
 
3.2 Degenerative Disc Disease and 

Vertebral Fractures 
 
Kyphosis increases with the variety of vertebral 
fractures and is more strongly related to thoracic 
fractures than lumbar fractures. Anterior wedging 
of the vertebrae and asymmetrical compression 
of the intervertebral discs can also bring about an 
growth of the kyphosis attitude [22]. Many human 
beings take into account vertebral fractures to be 
the underlying cause of age-related 
hyperkyphosis, although research of older adults 
record handiest about forty% of males and 
females with the maximum intense 
hyperkyphosis have vertebral compression or 
wedge fractures [23]. Though, a strong affiliation 
among vertebral body anterior- to-posterior top 
ratio and kyphosis perspective advocate that it is 
the blended have an effect on of each 
degenerative disc sickness and anterior vertebral 
deformities that debts for tremendous variant in 
kyphosis [24]. 
 
3.2.1 Muscle power 
 
Except the vertebrae and intervertebral discs, 
paraspinal muscle electricity may also have an 
effect on kyphosis. back extensor muscle power 
has been proven to be inversely correlated to 
kyphosis. In wholesome postmenopausal 
women, power of the spinal extensor muscle 
tissues is inversely associated with kyphosis (r = 
−0.30, P = .019) [25]. Hyperkyphosis can be an 
indicator of frailty, as grip electricity is one of the 
Fried criteria suggesting that age-related 
hyperkyphosis may be part of a bigger geriatric 
syndrome associated with adverse health effects 
that negatively effect physical function [26]. 
 
3.2.2 Mobility 
 

decreased spinal extension mobility happens 
with ageing, interfering with the capability to 
stand erect and maintain normal postural 
alignment. furthermore, shorter pectoral and hip 
flexor muscle groups are connected to intense 
hyperkyphosis, although it is not recognised 
whether the quick muscles pull the shoulders and 
hips anteriorly, or whether or not the kyphotic 
posture results in shorter anterior [27].  
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3.2.3 Ankylosing Spondylitis 
 
It is a chronic, inflammatory disease of the axial 
spine that can manifest with various clinical signs 
and symptoms. The interaction between chronic 
inflammation and the spine is primarily 
characterized by progressive ossification of the 
spinal ligaments and facet joints, eventually 
leading to a fixed and stiff spine. AS is also 
associated with vertebral osteoporosis [28].  
 

4. MANAGEMENT OF KYPHOSIS 
 
The course of remedy for 
kyphosis begin conservatively and progressing to 
surgical intervention as a final resort if 
the affected person's symptoms do now 
not improve with conservative management or if 
the curvature is just too enormous. 
physical remedy have to be a first-
line technique, particularly because a few of 
the causes of hyperkyphosis are of 
musculoskeletal beginning. popularity and treatm
ent of hyperkyphosis may want 
to contribute to reduced chance of falls, 
fractures, and functional obstacles [29]. 
 
Physical therapy is used to strengthen the lower 
back and belly muscle tissues. This 
relieve stress at the spine, assisting to 
improve posture and reduce soreness. 
Stretching sports and cardiovascular sports are 
also prescribed to help alleviate lower 
back ache and fatigue [30]. 
 
Physical therapists suggested reduced kyphosis 
after smooth tissue myofascial, neuro 
developmental, spinal, and scapular 
mobilization,and energetic therapeutic motion str
ategies.Yoga could be an optimal intervention for 
hyperkyphosis in that it may improve physical 
and emotional functioning as well as combat 
some of the underlying muscular and 
biomechanical causes [31]. Of be aware, many 
women and men with hyperkyphosis are treated 
for osteoporosis with anti bone resorptive 
medicinal drugs or bone-building medicines to 
save you spinal fractures however do no longer 
restore the kyphosis itself [32].Vertebroplasty 
and kyphoplasty are surgical tactics in most 
cases used to treat refractory ache following 
vertebral fracture, and that they have been 
shown to reduce kyphosis attitude in pick out 
affected person populations most effective. 
 

For sufferers with Scheuermann disorder, the 
surgical technique is mostly a aggregate of 

anterior release with fusion and the addition of 
posterior instrumentation with fusion [33]. 
However, latest instances have reported a 
posterior handiest method that offers an extra 
correction charge and has been gaining 
reputation in latest years. In congenital kyphosis, 
surgical remedy will need to be carried out due to 
the revolutionary nature of the ailment. 
Conservative management will no longer prevent 
the likely catastrophic deformity and neurological 
compromise those sufferers can/may have [34]. 
Surgery for kyphosis would usually be 
recommended if the curve of your spine is very 
pronounced, the curve is causing persistent pain 
that can't be controlled with medication and if the 
curve is disrupting your body's other important 
functions, such as breathing and the nervous 
system. Without surgery it's likely that the 
structure of your spine would deteriorate further 
[35]. 

 
Teenagers with mild to moderate kyphosis may 
need to wear a back brace. The brace is worn 
while the bones are still growing and prevents 
the curve getting worse. Wearing a brace may 
feel restrictive at first. However, most people get 
used to them after a while. Modern braces are 
designed to be convenient, so it should still be 
possible to take part in a wide range of physical 
activities [36].  

 
The spinal weighted kyphosis orthosis is any 
other bracing alternative for hyperkyphosis. This 
light-weight vest tool reportedly improves 
balance and reduces pain among osteoporotic 
hyperkyphotic women [37].  

 
In a randomized controlled trial with 62 
community-living older girls with osteoporosis 
and kyphosis extra or same to 60', wearing a 
Spinomed (Medi, Whitsett, NC) spinal orthosis 2 
hours an afternoon for 6 months led to an 11% 
decrease in kyphosis angle, progressed status 
peak, improved spinal extensor power, and 
reduced postural sway [38]. 

 
Therapeutic taping might also reduce kyphosis 
perspective according to preliminary studies in 
15 ladies with osteoporotic vertebral fractures; 
people with the finest preliminary kyphosis had 
the finest reduction in kyphosis with taping. 
Taping throughout 3 person forty-second static 
standing responsibilities decreased kyphosis 
attitude at once after the duties, compared with 
sham taping or no taping [39,40]. 
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5. COMPLICATIONS OF HYPER- 
KYPHOSIS 

 
5.1 Functional Limitations 
 
Excessive kyphosis has adverse effects on 
bodily overall performance, the capacity to carry 
out sports of every day residing, and common 
satisfactory of existence.2,52,60 women with 
hyperkyphotic posture display problem growing 
from a chair time and again without the usage of 
their arms. [41] considerably poorer balance and 
slower gait speed, wider base of assist with 
stance and gait, and reduced stair-
mountaineering speed2—impairments which 
have been associated with accelerated threat for 
falls. in addition, osteoporotic women with 
hyperkyphosis have elevated postural sway 
compared to people with ordinary posture. [42] 
 
Hyperkyphosis is likewise associated with self-
reported decline in bodily functioning. girls with 
hyperkyphosis record more trouble 
accomplishing and acting heavy housekeeping 
and score decrease on the simple activities of 
daily residing scale as compared with their 
friends. [43] 
 
5.1.1 Musculoskeletal changes 
 
As kyphosis will increase, there are concomitant 
changes within the ordinary sagittal plane 
alignment that could reason pain and chance of 
dysfunction within the shoulder and pelvic girdle, 
and cervical, thoracic, and lumbar spine. ahead 
head posture, scapula protraction, decreased 
lumbar lordosis, and decreased standing peak 
are frequently related to hyperkyphosis. [41] 
those postural modifications increase the flexion 
bias across the hip and shoulder joints that may 
interfere with normal joint mechanics and 
movement patterns. 
 
Hyperkyphosis is a extensive danger issue for 
destiny vertebral and extremity fractures. [44] 
Thirteen, Older girls with hyperkyphosis have a 
70% extended danger of future fracture, 
unbiased of age or previous fracture, and the 
hazard for fracture increases as hyperkyphosis 
progresses. [45] 
 

5.1.2 Quality of life 
 

Ladies with hyperkyphosis record more bodily 
trouble, more diversifications to their lives, and 
more generalized fears than women without 
hyperkyphosis. Additionally, network-dwelling 

women and men aged sixty five years and older 
with hyperkyphosis file poorer pride with 
subjective health, circle of relatives relationships, 
monetary situations, and their lives in 
widespread. [43] 
 

5.1.3 Mortality 
 
Hyperkyphotic posture has been related to 
multiplied mortality, with better mortality charges 
related to the severity of kyphosis. [46] Reduced 
crucial ability is related to hyperkyphosis, and 
severe hyperkyphosis is predictive of pulmonary 
loss of life amongst community-residing women. 
[47] Women within the maximum quartile of 
kyphosis have been much more likely to die of 
pulmonary dying compared with those in the 
decrease quartiles of kyphosis. [47] two recent 
cohort research verify those unfavourable fitness 
effects of hyperkyphosis even after adjusting for 
vertebral fractures and bone mineral density.[46] 
 
6. CONCLUSION 
 
Hyperkyphosis is a multifactorial health condition, 
largely influenced by bone health. Factors 
associated with hyperkyphosis include bone 
health, genetic susceptibility, degenerative disc 
disease, muscle weakness, and vertebral 
fractures. Based upon these results and 
knowledge of what may worsen kyphosis, 
targeted interventions to prevent vertebral 
fractures, maintain bone density and weight may 
help in decreasing kyphosis progression and 
prevent non-spine fractures. 
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