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Abstract:
Aim: To evaluate the functional outcome of surgical displacement of a congenital knee dislocation with or without
arthrogryposis in the 6-month age group.
Methods: This Descriptive study conducted at Orthopedics Department in the Bolan Medical Complex Quetta.
Group A includes patients with type III congenital dislocation of the knee (total dislocation), isolated dislocation of
the knee joint for more than 6 months, dislocation of the hip and knee and clubfoot. People with paralysis disorders
and unable to sit due to weakened muscle function were excluded from the study. Open reduction of the knee joint
with a midline dorsal incision and plasty of the quadriceps V-Y quadriceps. Displaced knees were stabilized with the
Plaster of Paris at 70 ° knee flexion for 5-6 weeks using the Ferris and Aichron defined knee function scoring
system.
Results: In group B, 6 patients (12 knees) had recurrent stiffness with poor results, 5 patients (10 knees) had
moderate and no good or excellent. Results in group A (knee dislocation with or without dislocation of the hip and
clubfoot) were good or excellent in 22 patients (36 knees), moderate in 4 patients (7 knees) and severe with relapse
of stiffness in 1 patient (7 knees).
Conclusions: The results of the surgery were excellent in isolated congenital knee dislocations and satisfactory in
knee dislocations caused by clubfoot and hip dislocations. The outcome was less promising for arthrogryposis
(amyoplasia) and older walking age groups.
Key words: arthrogryposis, congenital, dislocation, isolated, knee.

Corresponding author:
Dr. Abdul Wali,
Post Graduate Resident in Orthopedic Surgery Bolan Medical Complex Quetta
+92 311 8002535,
Email : khannwali0@gmail.com

QR code

Please cite this article in press Abdul Wali et al, Functional Outcome Of Open Relocation Of Congenital Dislocated
Knee With And Without Distal Arthrogryposis., Indo Am. J. P. Sci, 2021; 08(11).

www.iajps.com

Page 41

IAJPS 2021, 08 (11), 41-46
INTRODUCTION:
In infants born with congenital knee dislocation
(CDK) before 3 months of age and in patients over 6
months of age, the recommended treatment, which
often requires percutaneous quadriceps tenotomy, is
serial manipulation and casting1-2. However,
manipulative treatment is generally not recommended
after 6 months of age. In the advanced age group and
in refractory cases, such as dislocations in Multiplex
Congenita (AMC) arthrogryposis, vigorous handling
leads to the risk of high-pressure skin necrosis and
epiphyseal detachment3-4. In these cases, CDK
surgical reduction is the only way to achieve optimal
results. However, to avoid flattening of the femoral
condyles and the consequent poor surgical results,
surgical displacement of the CDKs should be
performed at least prior to starting walking. Patients
with multiple deformities and syndromes are the most
resistant to treatment. They often require multiple
secondary treatments and prolonged immobilization
in dressings / braces, thus reducing the functional
state of the limb5-6. Therefore, the aim of this study
was to evaluate the functional outcomes of relocation
surgery for a congenital knee dislocation with or
without arthrogryposis in our setting. Develop
strategies for the future aspects of these two
conditions to prevent adult disability.
METHODS:
This Descriptive study was conducted at Orthopedics
Department in the Bolan Medical Complex Quetta.
Non-probability purposive sampling technique was
used for selection criteria of the patients of either sex,
and age group over 6 months age to 5 years. Group A
included patients with isolated congenital dislocation
of the knee (CDK) Grade III (total dislocation),
Talipes Equino Varus (TEV) and / or CDK grade III
associated with Developmental Dysplastic Hip
(DDH) and without significant arthrogrypotic
contractures. Patients with CDK as a part of AMC
were included as group B. Patients with paralysis
disorders, hypermobility syndrome, CDK type I
(subluxation) and CDK type II (partial dislocation in
which the knee can fully extend the range of
deformation at 15-degree hyperextension) and
arthrogrypotic patients with poor muscle function and
an inability to stand up were excluded from the study.
Patients were enrolled in the study after obtaining
written informed consent, parental advice and
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approval from the Institutional Review Board.
Surgical treatment included open knee reduction with
V-Y quadriceps plasty. In patients with DDH, TEV
and associated vertical stroke (VT), TEV and VT
were operated with CDK in the same position.
Duration; DDH was eventually replaced by surgery
6-12 months after CDK, TEV or VT correction. CDK
surgery included a midline incision from the tibial
tuberosity to the mid-thigh. The quadriceps
aponeurosis was separated from the muscles with an
inverted V-incision, and the large medial and lateral
muscles were carefully mobilized from the
neurovascular bundles on both sides. Medial and
lateral preparation was performed to restore the
forward displaced hamstrings to their original
position behind the knee flexion axis.
Supra-patellar transverse arthrotomy made, knee
flexed to over 120 degree to visualize anterior
cruciate. In some older patients with severe valgus
deformity of the knee, the iliotibial band has been
released, keeping it insertion to the Gerdy's lump.
After hemostasis was achieved, a V-Y quadriceps
plasty suture was performed with a bend of 50
degrees. The displaced knees were stabilized with a
Plaster of Paris dressing applied at a knee flexion of
70 ° for 5-6 weeks, followed by a gentle mobilization
exercise to achieve full flexion and extension and
quadriceps strength. The load was allowed for 8-12
weeks after surgery, when optimal strength and full
range of motion were achieved. Knee X-rays were
taken before and after knee reduction, every three
months for the first year of follow-up, and then
annually. The pre-designed form was used to record
demographics, clinical outcomes, procedures
performed for each patient, and the results were
recorded on a pre-designed form at each visit.
Clinico-radiological evaluation was performed on the
basis of the available forms, clinical pictures and
radiograph results with a minimum follow-up period
of one year. The knee function scoring system
defined by Ferris and Aichroth, modified by Alock
and Tarek Hassan Abdelaziz, as indicated in Table 1,
was used to evaluate the results at the final follow-up.
Mild / Disgusting depends on whether it is affecting
activities of daily living or not. All four criteria must
be met to be eligible for a specific grade. If any of the
criteria is not met, the score will be reduced by that
criterion.
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Table 1: Modified, Knee function scoring system
Extension
Instability
(power)

Grade

Flexion
(range)

Pain

Excellent

Full

G5

Nil

Nil

Good

>900

>G3

Mild

Mild

Fair

45-900

G2

Mild

Mild

Poor

<450

<G2

Gross

Sever

RESULTS:
Of the 66 patients with congenital knee dislocation, 15 had an isolated knee dislocation and 12 had a TEV-related
knee dislocation of the DD hand without arthrogrypotic contracture. 11 dislocated knees were part of arthrogryposis,
two had Larsen's syndrome. Patients with unilateral dislocation had grade 1 or 2 CDKs on the other side, correctable
subluxation, were stable in dilatation, and did not require surgery. The age range of the patients at the time of
surgery was 6 months to 4 years (Table 2).

Deformity

Table 2: Deformity by age and laterality
6-12
13-24
months
months
age
No. of age
Patients
UL BL UL BL UL
BL

25-36
months
age

>36
months
age

UL

BL

UL

BL

CDK

n=15

7

8

6

8

1

0

0

0

0

0

CDK+CDH

n=4

0

4

0

2

0

2

0

0

0

0

CDK+TEV

n=4

2

2

0

2

1

0

0

0

0

0

CDK+CDH+TEV

n=4

1

3

1

2

0

1

0

0

0

0

AMC:CDK, CDH+TEV

n=6

0

6

0

2

0

0

2

0

2

AMC:CDK, CDH+VT:

n=1

0

1

0

0

0

1

0

0

0

0

AMC:CDK:VT

n=4

0

4

0

0

0

1

1

1

0

2

Total

n=38

10

28

7

16

2

5

1

3

0

4

In group B (patients with arthrogrypotic) recurrent stiffness was observed in 6 patients (12 knees) with poor results,
moderate in 5 patients (10 knees) and no good or excellent results. Comparably in group A (knee dislocations with
or without hip dislocations and clubfoot) the results were good or excellent in 22 patients (36 knees), moderate in 4
patients (7 knees) and weak (1 patient) with recurrence of severe stiffness in 1 patient. knee). The poor result in the
patient with isolated knee dislocation resulted from failure to follow the instructions for continuous mobilization
exercises after plaster removal (Table 3).
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Table 3: Outcome of Open Relocation of CDK
No.
of
Patients
Laterality
UL
BL
Excel

CDK

n=15

7

8

CDK+CDH

n=4

0

4

CDK+TEV

n=4

2

2

CDK+CDH+TEV

n=4

1

3

AMC:CDK, CDH+TEV

n=6

0

6

AMC:CDK, CDH+VT:

n=1

0

1

AMC:CDK:VT

n=4

0

4

Total

n=38

10

28

Successful patients were able to walk with support,
squat with support, had some degree of valgus but no
instability, and had a 30-degree extension latency. In
addition, patients with good CDK surgery who were
operated on for DDH and related TEV had a good
range of motion, negligible extension retardation, no
valgus or instability, and could easily squat and walk
on their own. Duration; Patients with excellent
isolated CDK scores with or without surgery for
DDH and related TEV were normal in all evaluation
parameters. They were painless and enjoyed a normal
life like the other children. Skin detachment around
the incision occurred in two patients (3 knees) with
AMC; one needed a skin graft, the other only needed
a few dressings and an antibiotic sleeve. Whereas
patients with poor and moderate outcomes have
significant quadriceps atrophy; patients with good
results regained good quadriceps mass.
DISCUSSION:
Two types of congenital contractures have been
described; one is isolated and the other is multiple
contractures, commonly known as Multiplex

www.iajps.com

ISSN 2349-7750

Outcome
Good

Fair

Poor

UL

3

2

1

1

BL

4

2

2

0

UL

0

0

0

0

BL

2

1

1

1

UL

2

0

0

0

BL

2

0

0

0

UL

0

1

0

0

BL

1

2

0

0

UL

0

0

0

0

BL

0

0

3

3

UL

0

0

0

0

BL

0

0

1

0

UL

0

0

0

0

BL

0

0

1

3

UL

5

3

1

1

BL

9

5

8

6

Congenita Arthritis (AMC)7-8. Among isolated
contractures, isolated congenital dislocation of the
knee is the rarest. The reported prevalence of isolated
CDK within AMC is 1: 3,000 live births. Overall,
CDKs show a strong family association with genetic
abnormalities (trisomy) significantly influenced by
mechanical and environmental factors5,10; It
includes reduced fetal movement and uterine
congestion9-10. However, the major factors of isolated
CKD are traumatic mechanical dislocation and
primary contracture of the quadriceps at birth and, to
some extent, genetic abnormalities. Clinically
radiologically, the three degrees of CDK are defined
according to its severity. In stage III, a total
dislocation occurs, the tibia is displaced in front of
the long axis of the femur and there is no articular
contact11-12. X-ray in the side view shows a strongly
posterior tibial plateau up to 35 ° (normal adult 10 °)
and X-ray intercondylar projection, significantly
reduced intercondylar notch height, femoral condyles
rounded than normal, elliptical with horizontal
diameter greater than vertical diameter as you can
see. Grade III is the least common (20%). The 2nd
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degree knee has a subluxation, the longitudinal
contact between the tibia and the femur is at least
partially preserved. The knee is overstretched at a 45degree angle, but can be passively bent to a neutral
position. Grade II is a less common deformity (30%).
In degree I, there is a longitudinal hyperextension
deformity, while the joint can bend passively up to
45-90 degrees. Grade I is the most common (50%).
Another procedure proposed by Tachdjian was the
fractional extension of the hamstrings in CDK stage
III to overcome the development of extensor lags. We
haven't tested this strategy in our cases yet. Persistent
valgus knee valgus, residual / recurrent contracture,
and limited function requiring assistance with daily
activities were common behaviors in our CDK cases
with AMC13-14. Thus, for these cases, AMC Michael
Bamshad et al. Identify the goal of initial therapy as
joint activation, better position and function, and the
long-term goal of greater joint mobility, muscle
strength, and model development15-16. It allows
independence in walking and carrying out daily
activities, with or without help, in adulthood. As with
Alock, the results in Table 3 in this study reflect
excellent or good results in the isolated CDC and
younger age group compared to good / moderate
results in DDH and TEV-related CDKs and poor
results in AMC-related CDKs15-16. Residual flexion
deformity and extensor retardation were common in
patients with the syndrome (AMC), but significantly
less in patients with isolated and non-syndromic
CDK. Shortened hamstrings and gastrocnemius
muscles associated with CDK and clubfoot,
respectively, in CDK were identified as the main
dynamic factors that inhibit quadriceps strength
development, extensor retardation, and muscle
retardation in syndromes. Ooishi et al. discuss in
more detail on a scientific basis that a good hip
position cannot be maintained when the knee is not
bent sufficiently because hamstrings are constantly
tense when the knee is dislocated and the femoral
head is tucked up17-18. Therefore, we followed the
recommendations of Alok, Ooishi, Abdelaziz, and
Roth to correct CKD deformation 4-6 months prior to
DDH displacement19-20.
CONCLUSION:
Therefore, good functioning of CDK is significantly
correlated with age at treatment initiation, coexisting
deformities or syndrome. The results of the surgery
were excellent in isolated congenital knee
dislocations and satisfactory in dislocated knees
associated with clubfoot and dislocated hips in nonarthrogrypotic patients. The result was less promising
in arthrogryposis (amyoplasia) and in the older age
groups. The mobilization of hamstrings to natural
position behind axis of the knee and post-surgical
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care with continuous mobilization and quadriceps
strengthening exercises over the long duration was
the mainstay of treatment. Open relocation earlier
than walking age leads to best results without
residual genu valgus.
REFERENCES:
1. Prakash t. our experience in the management of
arthrogryposis multiplex congenita with bilateral
congenital dislocation of knee. University
Journal of Surgery and Surgical Specialities.
2019 Nov 28;5(10).
2. Griffet J, Dieterich K, Bourg V, Bourgeois E.
Amyoplasia
and
distal
arthrogryposis.
Orthopaedics & Traumatology: Surgery &
Research. 2020 Dec 13:102781.
3. Hamdy RC, van Bosse H, Altiok H, Abu‐Dalu
K, Kotlarsky P, Fafara A, Eidelman M.
Treatment and outcomes of arthrogryposis in the
lower extremity. InAmerican Journal of Medical
Genetics Part C: Seminars in Medical Genetics
2019 Sep (Vol. 181, No. 3, pp. 372-384).
Hoboken, USA: John Wiley & Sons, Inc..
4. van Bosse H, Zlotolow D. The Orthopaedic
Management of Arthrogryposis Multiplex
Congenita. JPOSNA. 2021 Apr 25;3(2).
5. Biçer ÖS, Tekin M, Eren ÖF, Mirioğlu A,
Deveci MA, Soyupak S. Ultrasonographic
measurement of the dimensions of proximal and
distal patellar fragments after Niebauer-King
Procedure for the management of congenital
dislocation of the knee. Acta Orthopaedica et
Traumatologica Turcica. 2021 Aug 1;55(4):3216.
6. Abraham E, Quan Soon CH, Murphy A, Toby D.
Talectomy by Medial Surgical Approach for
Congenital Vertical Talus in Arthrogryposis
Multiplex Congenita. Orthopedics. 2020 Nov
1;43(6):e623-6.
7. Ellsworth B, Dawkins B, Perea SH, Green D.
Management of Congenital Dislocation of the
Knee. JPOSNA®. 2021 Jul 26;3(3).
8. Miao M, Cai H, Wang Z, Hu L, Bian J, Cai H.
Early open reduction of dislocated hips using a
modified
Smith-Petersen
approach
in
arthrogyposis multiplex congenita. BMC
musculoskeletal disorders. 2020 Dec;21(1):1-7.
9. Sanzarello I, Nanni M, Perna F, Traina F, Faldini
C. One-stage release by double surgical approach
for neglected congenital vertical talus: results in
a series of walking children in Tanzania. Journal
of Pediatric Orthopaedics B. 2019 Nov
1;28(6):586-90.
10. Gagnon M, Caporuscio K, Veilleux LN, Hamdy
R, Dahan‐Oliel N. Muscle and joint function in
children living with arthrogryposis multiplex

Page 45

IAJPS 2021, 08 (11), 41-46

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Abdul Wali et al

ISSN 2349-7750

congenita: A scoping review. InAmerican
Journal of Medical Genetics Part C: Seminars in
Medical Genetics 2019 Sep (Vol. 181, No. 3, pp.
410-426). Hoboken, USA: John Wiley & Sons,
Inc..
Serpa SC, de Melo AC, Gomes Lins O, van der
Linden V, Leite Rolim Filho E, Oliveira dos
Santos
AC.
Orthopedic
findings
in
arthrogryposis and congenital Zika syndrome: a
case series. Birth defects research. 2020
Mar;112(5):385-92.
Michel C, Collins C. Pediatric neuromuscular
disorders. Pediatric Clinics. 2020 Feb
1;67(1):45-57.
van Bosse HJ. Orthopaedic care of the child with
arthrogryposis: a 2020 overview. Current
opinion in pediatrics. 2020 Feb 1;32(1):76-85..
Huntley JS. Larsen Syndrome and the Hip.
InThe Pediatric and Adolescent Hip 2019 (pp.
651-672). Springer, Cham.
Tiwari P, Kaur H, Leonchuk SS. Successful
Early Non-Operative Management of Congenital
Knee Dislocation: Demonstration via a Case
Report. Case Reports in Orthopedic Research.
2021;4(2):138-44.
Bornstein B, Konstantin N, Alessandro C,
Tresch MC, Zelzer E. More than movement: The
proprioceptive system as a new regulator of
musculoskeletal biology. Current Opinion in
Physiology. 2021 Jan 12.
Zargarbashi RH, Shakiba S, Yousefi F, Nabian
MH, Panjavi B. Congenital Deformity of the
Knee Joint: A Boy With Congenital Patella Alta.
Case Reports in Clinical Practice. 2020 Jul 6.
Al Kaissi A, Kenis V, Bouchoucha S, Shboul M,
Grill F, Al Kaissi H, Ganger R, Kircher SG.
Arthrogrypotic Syndrome is the Usual Misnomer
in Children with Du Pan Syndrome. Am. J.
Biomed. Sci. 2020 Apr 1;12(2):91-8.
Poling MI, Dufresne CR, McCormick RJ.
Identification and Recent Approaches for
Evaluation and Management of Rehabilitation
Concerns for Patients with Freeman–Burian
Syndrome: Principles for Global Treatment.
Journal
of
Pediatric
Genetics.
2020
Sep;9(03):158-63.
Haoqi C, Haiqing C, Zhigang W. Assessment of
Efficacy and Safety of Z-Shaped Skin Flap,
Posterior Release Combined with External
Fixation for Severe Arthrogryposis Multiplex
Congenita and Flexion Deformity. Journal of
Biomaterials and Tissue Engineering. 2019 Sep
1;9(9):1185-91.

www.iajps.com

Page 46

