
Open Access, Volume 4

Congenital hyperextension of the knee without 
dislocation in a child: A case report
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Introduction

We report a case of congenital hyperextension of the knee 
also known as congenital genu recurvatum, a rare congeni-
tal malformation of the knee with the estimated incidence of 
1:100,000 deliveries. It is characterized by abnormal hyperex-
tension of one or both knees with limited flexion with or with-
out dislocation of the knee joint [1,2,4-8]. Just as in our case 

report, there is female predominance and the unilateral right 
knee involvement is not uncommon as compared to left and 
bilateral knee involvement [9,10-17]. It may either occur as an 
isolated birth defect or it may be associated with other mus-
culoskeletal anomalies such as developmental dysplasia of the 
hip and clubfoot, or it may occur as part of a syndrome such 
as arthrogryposis multiplex congenita or Larsen syndrome, or 

Abstract

Congenital hyperextension of the knee, also known as congenital 
genu recurvatum, is a rare medical condition with an incidence of 
1:100,000 deliveries. It is typically diagnosed clinically at birth, aided 
by radiological findings. Treatment with serial casting and close follow-
up has been demonstrated to provide most favourable results.

A Tanzanian 15-years-old primigravid girl with a normal gynaeco-
logical history was enrolled into a clinical trial evaluating the immu-
nogenicity of different doses of two human papillomavirus vaccines 
(clinicaltrials.gov identifier NCT02834637). Fifty-five weeks after she 
received the second dose of the bivalent vaccine, Cervarix®, she deliv-
ered a female infant by spontaneous vaginal delivery following normal 
labour, at an estimated gestational age of 41 weeks. The infant had a 
notable right knee deformity but was otherwise well. Five days later, 
the baby was examined at the research clinic and noted to have a right 
knee hyperextension with limited flexion. X- rays reviewed by a consul-
tant orthopaedic surgeon revealed congenital hyperextension of the 
right knee without dislocation. The baby girl recovered fully after three 
months of serial casting.

We report a rare case of congenital hyperextension of the right knee 
without dislocation that recovered fully after serial casting and close 
follow up in a girl participating in a HPV vaccine trial. The anomaly was 
considered to be unrelated to the vaccine.
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Figure 1A: Photo of a five days old baby with congenital hyperex-
tension of the knee.

it may be associated with neurologic disorder such as menin-
gomyelocele [3].

There is no specific aetiology that is known but there are ex-
isting known predisposing factors which are either intrinsic or 
extrinsic. The intrinsic factors are mainly genetic and commonly 
associated with specific disorders such as larsen syndrome, 
Arthrogryposis, Achondroplasia, and/or neuromuscular imbal-
ances. The extrinsic factors include conditions that increase 
intrauterine pressure leading to mal-positioning of the joints, 
decrease in utero space such as in oligohydramnios, traumatic 
dislocation of the joints during the birthing process, umbilical 
cord entanglement especially around the legs, mal-positioning 
of the uterus and breech presentation [8-13].

Patient information

A teenage girl, participant of the HPV vaccine trial (Dose 
Reduction Immunobridging and Safety study of two Human 
Papillomavirus (HPV) vaccines among Tanzanian girls-DoRIS) 
which is evaluating the safety and immunogenicity of a single 
dose of HPV vaccines versus two and three doses was enrolled 
and randomized to receive two doses of a bivalent (HPV 16/18) 
HPV vaccine, Cervarix®. Her second vaccination happened four 
months before she reported her last normal menstrual period. 
Her pregnancy was confirmed at the research clinic by a posi-
tive urine pregnancy test at the estimated gestational age of 38 
weeks. 

She delivered a baby girl at the gestational age of approxi-
mately 41 weeks at a nearby health facility. Baby was delivered 
by spontaneous vaginal delivery, with body weight of 3.1 kgs 
and apgar score of 7/10. Labour was normal and there was no 
breech presentation. Immediately after delivery, the midwives 
informed the baby’s mother that her baby had a right knee ab-
normality.

She had an uneventful gynaecological history and neither 
had she had any history of chronic diseases nor congenital 
anomalies in the family. Also, she had no history of cigarette, 
alcohol or illicit drug use and her nutritional status was normal.

Plaster of Paris (POP) cast was applied on the new-born’s de-
formed knee few hours later.

Clinical findings

Baby was reviewed at the research clinic five days after de-
livery; upon examination, she was found to have a swollen right 
knee which was mildly tender with limited flexion and over ex-
tension as shown in the images (Figure 1: Photos at five days 
old initial photos). Lateral X ray view of the right knee revealed 
posterior knee joint dislocation as interpreted by the consultant 
orthopaedic surgeon, Sekou Toure Regional Referral Hospital, 
Mwanza who also recommended continuation of the applica-
tion of POP as shown in the Figure 1.

Diagnostic assessment and therapeutic intervention

We conducted another review at the research clinic a month 
later while also being supported by the consultation from the 
orthopaedic surgeon; the baby’s knee showed significant prog-
ress, swelling and pain had subsided, the knee was able to flex 
without limitations and the knee joint was stabilizing. 

We reached for expert opinion from the consultant ortho-
paedic surgeon, Great Ormond Street Hospital, London and he 
suggested that the baby girl has a congenital hyperextension of 
the right knee without dislocation and recommended continua-
tion of the POP application and periodic follow up.

Follow-up and outcomes

The baby was again followed up for review a month later 
(two months postdelivery) and displayed significant improve-
ment through marked reduction of swelling and tenderness as 
well as reduction of limitation on range of movement of the 
right knee.

Three months post delivery, follow up at the Regional Refer-
ral Hospital revealed marked improvement, baby had no com-
plaints, no swelling and no tenderness was noted on the right 
knee, she was able to flex and extend the knee without limita-
tions as illustrated in images (Figure 2: Photos at three months 
old-Follow up photos). The local orthopaedic surgeons consid-
ered that the baby had recovered fully, POP cast was removed 
and no further follow up was recommended.

Figure 1B: Lateral x-ray image of the five days old baby with con-
genital hyperextension of the knee.
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Figure 1C: Plaster cast image of the five days old baby with con-
genital hyperextension of the knee.

Figure 2: Follow up photos

Discussion

Congenital hyperextension of the knee is classified accord-
ing to the grade of tibiofibular anterior displacement and also 
alternatively classified according to the degree of knee flexion. 
Grade 1 is mainly when there is only hyperextension of the 
knee, Grade 2 is when there is hyperextension of the knee with 
anterior subluxation of the tibia and fibula and Grade 3 is when 
there is hyperextension with anterior dislocation of the knee 
and fibula [11]. Based on the range of passive knee flexion, 
Grade 1 is when knee flexion is greater than 90⁰, Grade 2 30-
90⁰, and Grade 3 being less than 30⁰ [9].

Diagnosis of this condition is made through clinical examina-
tion and radiological findings of the knees at birth in the de-
livery room or might be made antenatally by ultrasonography 
[18]. Clinical diagnosis requires assessment of the degree of 
hyperextension and palpation of the femoral condyles, which 
become more prominent as the severity of the hyperextension 
increases [10]. X rays or ultrasound will support the diagnosis 
by helping to assess whether a true dislocation or subluxation 
of the tibia on the femur has occurred [13,18].

Management of this condition and the outcome of the treat-
ment largely depends on whether the child has other congeni-
tal anomalies or whether the birth defect is a part of other rare 
congenital abnormalities such as Larsen syndrome, arthrogry-
posis or achondroplasia. Mostly the greater part of the treat-
ment is serial casting and tractions, surgery is only applicable 
when these methods have unfavourable outcomes. Studies 
have stipulated that treatment initiated as early as 8 hours after 
delivery has good prognosis [7].

It is highly unlikely that our patient’s diagnosis was the re-
sult of the extrinsic factors since her mother had normal labour 
with neither breech presentation nor umbilical entanglement. 
We did not have access to whole genome sequencing to inves-
tigate possible mutations. We also classified our case as Grade 
1 since there was only hyperextension of the knee with neither 
subluxation or dislocation of the knee joint.

Our patient’s mother is a recipient of a bivalent HPV vaccine, 
which she was given two doses as a participant in the DoRIS trial 
and reported to have conceived four months after receiving the 
last vaccine dose. Given the interval between last vaccination 
and conception, we do not think there is any relation between 
vaccination and the occurrence of this rare disease condition. 
Moreover, there is no data which has shown a relation between 
HPV vaccine with congenital anomalies [15,16].

Because the baby’s mother was participating in a clinical 
trial, this case was categorised as a Serious Adverse Event (SAE) 
according to Guideline for Good Clinical Practise ICH E6 (R2) 
[14], and reported to both the ethics committees in Tanzania 
and the London School of Hygiene and Tropical Medicine, UK, 
and the regulatory authority, the Tanzania Medicines and Medi-
cal Devises Authority (TMDA) according to the trial protocol. It 
was judged that it was not related with either the Cervarix® vac-
cine or clinical trial procedures.

Our child neither had other congenital anomalies nor any 
other associated bone abnormalities indicating the conserva-
tive treatment option with serial casting and close follow up 
and bearing favourable results. The treatment started as early 
as few hours after birth (within the first 12 hours of birth) and 
lasted for three months when the last review was conducted 
and determined that the child had recovered fully. The study 
team followed up the child until when it was determined that 
the girl has fully recovered and wrote a final SAE report accord-
ing to the trial protocol. The child received good quality care 
including consultation from consultant Orthopaedic surgeons 
from within and outside the country. This was most likely due 
to the participation of the mother in the DoRIS trial. 

Conclusion

Congenital hyperextension of the knee in our case was man-
aged conservatively through serial casting and close follow up. 
The notable good prognosis in this case was associated with 
early application of POP cast that was done few hours after 
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birth and was continued up to three months. We recommend 
that POP cast application as early as the first 12 hours of life 
and close follow up should be the mainstay of the management 
of children with congenital hyperextension of the knee without 
dislocation.

Also, lack of temporal association between vaccination and 
conception, we do not think there is relationship between ex-
posure to a bivalent HPV vaccine and congenital hyperextension 
of the knee. However, more data on congenital hyperextension 
of the knee occurring in individuals who have received HPV vac-
cination should be analysed to confirm or refute our conclusion.
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