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Abstract
Introduction. Developmental dysplasia of the hip (DDH) concerns about 5 per cent of the newborn population, and congenital 
hip dislocation (1%) is considered a challenge in child orthopedics due to the risk of further complications. Recently, the occur-
rence of this illness has been decreasing due to early hip diagnostics in newborns and fast implementation of proper treatment.
Aim. To describe multi-annual treatment and multiplicitous complications in a 15 years old patient diagnosed with DDH. 
Description of the case. Complications occurring, despite the treatment conducted in accordance with accepted standards, 
induced the necessity of surgical procedures. This paper describes applied surgical techniques, physiotherapy treatment, the 
functional status of patient during particular stages of treatment as well as current results of gait analyses. 
Conclusions. In spite of early diagnosis and treatment of DDH, surgical intervention does not always bring the expected result.
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Introduction
Developmental dysplasia of the hip (DDH) is consid-
ered the most frequent disorder of motor organs in Po-
land (it affects 4-6 % of infants). Early diagnostics of hip 
joints in newborns and infants as well as swift imple-
mentation of proper treatment significantly decreases 
the frequency of total luxation (dislocation) that re-
quires surgical intervention.1-4 Available literature wide-
ly describes the risk factors of congenital defects of hip 
joint, treatment possibilities, complications and second-
ary effects including joint mobility limitations, necro-

sis of blood vessels within the head of femur (5-15% of 
cases), secondary dislocation of the joint and hip ar-
thritis.4,5 Early diagnosis and undertaking the proper 
treatment are the most important factors in preventing 
subsequent pathological changes.

Despite the fact that DDH is considered one of the 
most researched diseases, there are still many contro-
versies regarding its etiology, diagnostics and treatment. 
One of them considers the timing of surgical treatment 
initiation in late diagnosed DDH in infants aged 6-8 
months.6 Some doctors recommend to start the treat-
ment as soon as the disease is diagnosed, due to joint 
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plasticity, as the joints of infants are mainly built from 
cartilage which ensures better modeling capabilities.7,8 
On the other hand, many orthopedists claim that the 
treatment should be undertaken after the appearance of 
ossification nucleus of femoral head, to decrease the risk 
of development of necrosis of femur.4,8,9

Early diagnosis and treatment of DDH in newborns 
and infants enables application of nonsurgical treatment 
methods such as orthopedic appliances, over head ex-
tension and plaster casts.10 Still, the optimal treatment 
result is not always obtained and treated infants remain 
with so called residual dysplasia.

Case study
A 14 year old patient accompanied by guardians was 
admitted to the Children’s Orthopedic Clinic with sig-
nificant right lower limb shortening (PKD) of about 6.5 
cm due to congenital DDH and multiple surgeries of the 
pelvis and right femur. The girl, a third child pregnan-
cy was born naturally in good general condition (Ap-
gar 9), weight – 2390 g, with no complications during 
the perinatal period. Right, total DDH was diagnosed in 
the first month of her life and the treatment was under-
taken in the second month.  The family history did not 
show any cases of dysplasia or DDH. Over next 14 years, 
the patient was hospitalized 16 times due to treatment 
of motor organs undertaking 13 surgical procedures on 
the pelvis and right lower limb with several complica-
tions such as reoccurring threefold joint luxation, de-
layed bone union after femur osteotomy, displacement 
of bone fragments, fracture of internal stabilization and 
contractures in right lower limb joints. Up to the age 
of 5, the patient was treated orthopedically without any 
physiotherapy treatment. After twofold luxation and 
subsequent surgery of right hip, post - surgery and am-
bulatory physiotherapy was applied. Such a treatment 
regimen for this patient was systematically continued 
from the age of 8.

In 2016, at the age of 13, the patient underwent right 
femur lengthening with the use of a monotube appara-
tus. Before that procedure, orthopedic and physiother-
apy examination showed a right lower limb shortening 
of 6.5 cm with active and passive movement limita-
tions of the right hip. ROM of abduction and adduction 
amounted to 20-0-25 with passive mobility of 25-0-25, 
ROM of active flexion and extension equaled 20-0-25 
with passive mobility of 25-0-25, ROM of flexion and 
active extension 10-0-120 with passive mobility of -5 -0-
110, ROM of hip rotation was difficult to assess while 
ROM of active flexion and extension of knee joint  to-
taled -5-0-125 with passive mobility of -5-0-130. The 
right lower limb muscle strength assessed in Lovett scale 
was weak. Right hip joint flexors produced the result of 
4+ while extensors 3, abductors 2+ and adductors 5. Ad-
ditionally, the quadriceps femoris atrophy (2.5 cm dif-

ference while compared with left tight) was noticed. For 
about a year the patient has been walking without elbow 
crouches while the limb shortening was compensated 
by orthopedic insole and shoe lining. Gait phases were 
incorrect showing waddling gait and positive Tende-
lenburg-Duchenne symptom. The patient also showed 
functional shortening of her Achilles tendon on the 
right side and fixed diagonal pelvis and lumbar spine 
position. After orthopedic examination and image diag-
nostics (Fig. 1), the patient was qualified for right lower 
limb lengthening. 

Fig. 1. X-ray of the patient’s silhouette on admission to 
orthopedic clinic for assessment of the length difference in 
lower limb before the application of Monotube apparatus 
(May 25th 2016)
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Surgical techniques 
The patient has been treated from the age of 1 month, 
at first with conservative treatment with the use of over-
head extension. Five weeks later, unsuccessful closed 
reposition of hip with arthrography was performed, 
followed by open, simple hip joint reposition and “hu-
man position” plaster cast. At the age of 5 the girl un-
derwent reposition and reconstruction of right hip with 
osteotomy stabilized with Kirschner wires and plate due 
to join luxation followed by hip plaster cast. One year 
later, the arthrography of right hip was performed and 
internal fixation (Kirschner wires) was removed from 
ala of ilium. At the age of 8 the luxation of the operat-
ed joint reoccurred. Subsequent surgery was necessary 
and the following procedures were applied: the plates 
and screws were removed, valgus osteotomy of femur 
was performed, stabilization with PHP plate was done 
and pelvis osteotomy according to Dega with the use of 
allogenic bone graft was performed. Three years later, 
the third right hip joint luxation occurred. The plates 
were removed, open reposition of hip was performed, 
valgus osteotomy of proximal femur with its shorten-
ing was done with PHP plate stabilization, pelvis osteot-
omy according to Dega was performed and hip plaster 
cast was applied.  In the same year, due to delayed femur 
bone union, Gravitational Platelet Separation System 
(GPS) factor was applied. The patient continued physio-
therapy including gait learning without weightbearing 
on right lower limb.  At the age of 12 the subsequent 
complication occurred in the shape of fracture of inter-
nal implants.  The subsequent surgery of proximal fe-
mur was performed; PHP plate and fractured implants 
were removed and intramedullary stabilization of sub-
trochanteric area was performed with the use of aLFN 
Expert blocked nail. With doctor’s permission, gradual 
weightbearing of right lower limb was started (February 
2015). One year later, due to an increasing length differ-
ence of right lower limb (shortening of about 6.5 cm) 
the external Monotube apparatus was put on. During 
the lengthening process, the dislocation of bone frag-
ments in sagittal plane occurred. 

The Monotube apparatus was urgently repositioned 
what led to its earlier removal with simultaneous block-
age of nail in distal femur (Fig 2). As a consequence, 
the lengthening of 4 cm was obtained. Orthopedic and 
functional examination showed the following: decrease 
of muscle strength of right lower limb and pelvis, the 
need to use elbow crutches while walking, passive and 
active limitation of ROM of hip and knee joints.  

After the consultation with the doctor, the patient 
participated in kinesiotherapy to minimize post-surgery 
effects in motor organ. Three months after the removal 
of apparatus (age 14), the intramedullar nail in distal fe-
mur got broken (Fig. 3). The nail was urgently removed 
and reposition of fracture with SYNTHES intramed-

ullary nail was performed (Fig. 4). The physiotherapy 
was continued and included anti-swelling exercises in-
creasing active and passive ROM of joint of right low-
er limb and improving strength of gluteal muscles, 
teaching gradual weight bearing of the limb, gait learn-
ing (with insole compensating the length difference), 
knee-cap mobilization, stretching of quadriceps and hip 
joint adductors and posture control exercises. After 5 
months the achieved ROM of hip joint was the same as 
before the use of Monotube apparatus. The only differ-
ences concerned the limitations of active ROM of knee 
join -5-0-118, passive 0-0-125. Meanwhile, the control 
X-Ray done 3 months after the surgery confirmed prop-
er course of treatment and stability of bone fragments.

Fig. 2. X-ray of right femur before the removal of 
Monotube apparatus ( June 13th 2016).

Fig. 3. Fracture of intramedullary osteosynthesis 
(November 3rd 2016)
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Fig. 4. X-ray after the replacement of broken 
intramedullary nail with SYNTHES (November 11th 2016)

At the age of 15, 6 months since the last surgery, the 
girl has not been feeling any pain or unwellness. ROM of 
hip and knee joints are the same like before the length-
ening process and muscle strength improved what made 
hip joint stability better and positively influenced the 
gait of the patient. Despite the difference in length of 
limbs, the girl started exercising on an exercise bike and 
learning how to walk with full weight bearing of right 
lower limb. Her quality of life has improved dramati-
cally, as well as her balance and gait, however still done 
with the use of elbow crouches, what justifies the contin-
uation of further physiotherapy

Lab gait analyses
In order to assess the gait pattern of patient, the gait 
analyses with the use of BTS Smart was conducted in 
May 2017. The analyses showed weight bearing asym-
metry of both limbs, the duration of stance phase was 
shorter on operated limb – 58.7% of gait cycle, com-
pared with healthy -66% of gait cycle. The significant de-
crease of gait pace was also noticed (Tab. 1). The pelvis 
of patient was set up in anteversion of 9-15% and tilted 
in relation to gait direction. Its right side was positioned 
frontally, diagonally and upward (Fig. 5). During all gait 
cycles both hip joints were abducted. Left hip joint was 
internally rotated while the right one (operated) was ex-
ternally rotated up to 50% of stance and at the end of 
terminal swing. Diagonal position of pelvis imposed ex-
cessive flexion of hip and knee joints as well as exces-
sive dorsiflextion of the left foot in whole gait cycle (Fig. 
5). The right foot was touching the surface with fore-
foot. At the beginning and the end of swing phase, right 

foot was positioned in plantarflexion while in the mid 
swing in dorsiflexion up to 4 degrees. Left foot during 
whole swing phase was in dorsiflexion up to 12 degrees. 
In stance, right foot was externally over rotated up to 25 
degrees while the left one was properly positioned in re-
gard to gait direction.

Table 1. Summary of temporo-spatial gait parameters of 
patient

Operated 
limb

Non-operatedl 
limb

Temporo-spatial 
parameters

Value SD Value SD

Stane phase [%] 58.7 0.6 66 0.3
Swing chase[%] 41.2 0.6 34 0.3
Step length [m] 0.49 0.02 0.48 0.01

Value SD
Initial double support 
[%]

12.1 0.4

Terminal double 
support [%]

12.1 0.9

Cadence [step/min] 110.4 1.2
Mean Speed [m/s] 0.67 0.04

Discussion   
According to recommendation of Children Orthope-
dics Division of Polish Orthopedics and Traumatology 
Association, the compulsory standard to detect congen-
ital defects of hip joint in children is their clinical ex-
amination and USG evaluation. The screening program 
of hip joints conducted in pre-luxation clinics consider-
ably lowered the percentage of late diagnosis of hip dys-
functions. The majority of unstable hips get stabilized 
by themselves by 2-6 week of life while every hip that 
remains luxated or unstable requires immediate ortho-
pedic intervention.12,13 The infants under 6 months are 
being treated by not-surgical methods.13,14 The lack of 
effectiveness of conservative treatment and late diagno-
sis of DDH impose the necessity to apply surgical meth-
ods including closed reposition of hip joint followed by 
“human position” cast and in older children open re-
position and joint stabilization.16 In children aged 18-
24 months additional osteotomy of femur and/or pelvis 
is often required.6,16 In hereby case study, considerable 
number of complications occurring despite the treat-
ment conducted in accordance with standards imposed 
the necessity of surgical interventions. Therefore the au-
thors decided to address the issues of multiple compli-
cations in the process of DDH treatment. Many authors 
emphasize occurrence of complications in the process 
of DDH treatment.17-19 During conservative treatment 
Pavlik harness, “Koszli” harness or splints are consid-
ered hazardous as their usage may lead to ischemia of 
head of femur leading to its necrosis or reversible palsy 
of femoral nerve.20 In turn, the dislocation of head of fe-
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Fig. 5. Kinematic gait parameters
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mur and pelvis, join stiffness, necrosis of head of femur 
or subsequent joint dislocation can become post-surgi-
cal complications. Another possible complication in-
cludes dysmorphia of the head of femur, its necrosis or 
weakening of hip joint muscle strength as observed in 
our patient.20 In this case study, in spite of early diagno-
sis and undertaken treatment the complications such as 
dislocation of femoral head, incorrect development of 
acetabulum or delayed bone union have been occurring 
systematically. Many authors underline the correlation 
between risk factors and treatment methods and the age 
of patient when luxation or DDH was diagnosed.17-20 
Our patient initially was treated conservatively, but in-
effectiveness of surgical methods imposed open repo-
sition.  This surgery was repeated over the years with 
additional osteotomies. Wenger at el. suggest the appli-
cation of conservative methods in small patients while 
in older children they recommend implementation of 
surgical methods including osteotomy.9 Those surgical 
methods focus on recreation of proper bio-mechanics 
of joint and are very crucial for further prognosis. Oste-
otomy within femur and/or pelvis should minimize the 
risk of dislocation and necrosis. The authors propose to 
decrease the number of surgical procedures on bones as 
they negatively influence circumatricular soft tissue.9,21

Such an option did not concern our patient due to 
constant, ineffective treatment results. Recurring dis-
location of head of femur imposed the utilization of 
open methods. Ahamed Sami Barakat at el. in the re-
search stated that in a part of 20 patients with DDH 
treated with closed reposition method with tenotomy 
of adductors there was the necessity to perform the next 
procedure with the use of open reposition.21 Naeem ur 
Razaq M at el. diagnosed the necrosis of femoral head 
in 8,3% patients treated with open reposition with oste-
otomy. Moreover, 5 % of patients showed residual dys-
plasia of hip joint and subsequent luxation and 3,3% of 
patient suffered from joint infection.22 By analyzing lit-
erature and treatment history of our patient, above men-
tion complications cannot be excluded, but due to lack 
of sufficient diagnostics they cannot be confirmed. Open 
reposition of luxated hip joint is considered risk factor 
of femoral head necrosis 23-24 Barakat at el. noted sever-
al cases of necrosis of the head of femur after aggressive 
joint manipulation. Their research shows that tenotomy 
does not prevent the necrosis.21 Schur at el. obtained op-
posite results. The analyses of treatment results of 82 pa-
tients with closed reposition done in operating theatre 
did not produce significant difference in occurrence of 
necrosis of the head of femur (AVN).25 It also concerned 
the cases with previous use of Pavlik harness, joint trac-
tion or tenotomy of adductors. They stated, however, that 
in male patients treated with closed reposition, second-
ary AVN may occur more frequently. The research con-
ducted by Mulpuri K at el. showed that in DDH patients 

diagnosed between 6 -18 months, hip dislocation was 
more frequent that in patients diagnosed before 3 month 
of life.26 Our patient suffered from joint decentralization, 
although she was diagnosed with DDH in the second 
month of her life.  Both, initial treatment with extension 
and closed reposition failed. Roposch underlines nega-
tive influence of necrosis on formation of joint surface 
regardless the treatment method. He states that swift im-
provement of function concerns joints without AVN.27 
Kothari analyzed the treatment results of patients treat-
ed by open method or without osteotomy. Based on eval-
uation of radiological effects, clinical examinations and 
percentage of complications (AVN) he stated that open 
reposition with osteotomy should be considered one of 
the most appropriate treatment methods, ensuring dura-
ble results.28 Analyses of the literature leads to the conclu-
sion that complication in DDH treatment are not rare in 
spite of properly conducted treatment.29 Therapy and de-
sired functional results are complicated due to secondary 
effects such as uneven length of lower limbs, persistent 
luxation of head of femur or incorrect joint structure.30 
In the presented case, drawing the conclusion about the 
reasons of occurring complications is quiet difficult due 
to lack of sufficient diagnostics. Orthopedic treatment 
was completed and patient has been undergoing physio-
therapy due to functional deficits. The deficits and dys-
functions in her motor organ include trunk asymmetry, 
features of scoliosis, gait pattern disorders, gait with help 
of elbow crouches, difference in length of lower limbs, 
weakening of muscle strength and ROM of joints of right 
lower limb.

To assess the results of two years long physiotherapy 
process and long orthopedic treatment, the gait analyses 
was performed. Gahramanov et al. performed similar 
analyses in patients after the osteotomy of hip joint. The 
authors claim that gait pattern of patients treated with 
osteotomy is partly similar to the gait pattern of healthy 
people; however it still cannot be considered a proper 
one. The functional effects of surgeries frequently differ 
from theoretical assumptions.30 Gait analyses performed 
by authors indicate severe disorders.

Based on obtained results of both clinical examina-
tion and gait analyses it seems essential to include phys-
iotherapy procedures into orthopedic treatment.  Such 
an approach assures complexity of the treatment and im-
proves life quality of DDH patients. The physiotherapy 
procedures performed on patient included: gait reed-
ucation (with or without orthopedic appliances), pro-
prioperception and balance improvement, PNF posture 
correction, application of Kaltenborn – Evjenth manual 
therapy on soft tissue and fascia to improve the (slide in 
the jont ), range of movement and contracture reduction. 
In the next stage, the obtained effects were used in func-
tional therapy aimed at the patient’s goals (riding a bicy-
cle, scooter, walking without elbow crutches).
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Conclusion
1. Despite an early diagnosis and treatment of hip lux-

ation in DDH, surgical treatment does not always 
bring anticipated results and can cause unwanted 
compensations in motor organ. 

2. Obtained improvement seen in both clinical ex-
amination and gait analyses confirms the grounds 
for conjunction between individual physiothera-
py and orthopedic treatment. This unified process 
should be initiated as early as possible, preferably 
on the day of DDH diagnosis, what will enable to 
avoid many complications such as wrong gait pat-
terns, wrong trunk compensations, risk of scoliosis 
and reoccurrence of joint destabilization in further 
treatment and recovery process. In the next stage, 
the obtained effects were used in functional therapy 
aimed at the patient’s goals (riding a bicycle, scoot-
er, walking without elbow crutches).
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