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Case report

Knee arthrodesis for a congenital luxation with

Larsen syndrome

Mustafa Kaynak, Duncan E Meuffels

SUMMARY

A 31-year-old woman with known Larsen syndrome
presented with congenital chronic luxation of her right
knee with increasing instability symptoms, which limited
her daily activities. We refrained from a constrained knee
arthroplasty due to her relatively young age and decided
to perform a knee arthrodesis. Knee arthrodesis is a
viable lifelong-lasting operative treatment alternative
for specific instability-related knee disease. The knee
arthrodesis was performed by double plating with an
additional fixation of the patella. At 1-yearfollow-up,
she was able to walk without limitations and did not
experience any pain with complete consolidation of

the arthrodesis. At 2-year follow-up, she performed all
her daily activities without limitations. Both the Knee
injury and Osteoarthritis Outcome Score (KOOS) and the
International Knee Documentation Committee subjective
knee form (IKDC) improved at 2-year follow-up (KOOS:
61.3; IKDC: 56.3) compared with 1-year follow-up
(KOOS: 52; IKDC: 40.2).

BACKGROUND

Larsen syndrome is an extremely rare congen-
ital syndrome with a prevalence of approximately
1-9:1 000 000, whereas the life expectancy is not
affected.! Larsen syndrome is caused by a mutation
in the gene encoding filamin B, which is among
others involved in bone development and more
specifically of the human growth plate chondro-
cytes.” Symptoms emerge at a young age, which
typically involve joint or skeletal abnormalities
such as knee deformities and hip dislocations.® The
existing literature regarding the optimal surgical
treatment of (chronic) knee luxation in patients
with Larsen syndrome is very rare and therefore
experience with this condition and evidence for best
treatment are extremely limited. A case report in
which a constrained total knee endoprosthesis was
implemented showed a complication-free period in
the first month postoperatively.* No other studies
were found in which surgeons chose for a knee
arthrodesis, which is a lifetime solution and knowl-
edge of this technique is dwindling. To the best of
our knowledge, this is the first study describing
the knee arthrodesis concerning knee luxation in a
patient with Larsen syndrome.

CASE PRESENTATION

A 31-year-old woman diagnosed with Larsen
syndrome presented with congenital chronic luxa-
tion of the right knee with increasing pain and

instability symptoms. The diagnosis of Larsen
syndrome was made shortly after birth due to her
musculoskeletal deformities. She presented with
bilateral knee dislocations and hip dislocation. Her
growth and development were mainly character-
ised by physical restrictions. Her first (orthopaedic)
surgery was already at the age of 3 years. Between
her third and ninth year, she underwent a total of
seven orthopaedic surgeries. Throughout her years
of life, she endured mostly physical limitations
such as not able to work out and also limitations
in her daily activities such as household activities.
Moreover, she experienced recurrent luxations of
both hips. After multiple surgeries, she was able to
continue walking and perform her daily activities.
However, for a year she had increasing instability
symptoms of her right knee, which made it more
and more difficult for her to walk. She has been
unable to bend her right knee for her whole life
and had a leg length discrepancy of approximately
5 cm at the expense of her right leg. There were
no other deformities reported in her family. More
specifically, no other family members were diag-
nosed with Larsen syndrome or other diseases with
skeletal deformities.

INVESTIGATIONS
The patient height is 170 cm, while her weight is
78 kg.

The diagnosis of Larsen syndrome was made
shortly after birth in Russia, our patient did not visit
a clinical geneticist in the Netherlands to reconfirm
the diagnosis. The specific symptoms of Larsen
syndrome we found in our patient were skeletal
deformities and joint dislocations. We examined the
patient several times in our outpatient clinic and did
not observe other pathognomonic features of the
Larsen syndrome.

More specifically, she did not have cardiovascular
abnormalities, facial deformities, curved spine and
hearing loss.

Concerning the skeletal deformities: at physical
examination, her proximal tibia was luxated and
translated anteriorly. Knee flexion/extension was
5/0/5. Varus and valgus instabilities in extension
were up to 20°. The length discrepancy was 5cm
at the expense of her right leg. Plain radiographs
(shown in figure 1) show anterior dislocation and
shortening of the knee joint with an anterior and
rotational shift of the tibial plateau towards the
femur and a malformation of both the distal femur
and the proximal tibia. The rotated tibial plateau
moves alongside the anterior side of the femur
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Figure 1  Weight-bearing anterior-posterior and lateral plain
radiograph of the right knee showing anterior dislocation of the knee
joint with an anterior, medial and rotational shift of the tibial plateau.

condyles with the presence of a dysplastic patella. Radiological
signs of osteoarthritis were absent.

TREATMENT

Initially, we took a conservative approach and decided to treat
the symptoms with a knee brace. However, this was insuffi-
cient in reducing symptoms and the patient still experienced
knee complaints and limitations in her daily activities. There-
fore, we discussed and chose for a surgical approach. Surgical
options were discussed within our orthopaedic department to
approach the problem. Evidence-based decision-making was
based primarily on experience-based preferences in the group
as the literature for surgical solutions in long-term existing knee
dislocation was scarce.’ ® Our patient was already very limited
in extending her knee because of her congenital birth defect and
already underwent several surgeries before she first was treated
at our hospital. While a primary knee arthroplasty replacement
is an excellent procedure to improve someone’s functions, we
restrained from this method. Primarily, due to her instability, we
would have to place a constrained knee prosthesis, which would
increase the failure rate due to loosening and an unpredictable
functional outcome as the patient had not flexed her knee in
her lifetime. Second, because of her relatively young age, a knee
prosthesis has an estimated lifetime of 10-20 years,” thus prob-
ably leading to more surgeries in the future, with each upcoming
surgery becoming more and more difficult because of scarring
tissue left from the previous surgery. Also keeping in mind that
our patient had undergone seven surgeries before, we wanted to
conserve her for more exhausting surgeries in the future.

We offered to perform an arthrodesis with double plate fixation
of her right knee (intraoperative images are shown in figure 2).%
A tibial tuberosity osteotomy was performed, since the extensor
apparatus was very rigid and there was limited surgical exposure.
The osseous cuts were made using knee prosthesis saw guides
to control varus/valgus alignment and to control sagittal align-
ment. Realigning the femur and tibia increased the leg length

Figure 2

Intraoperative images of arthrodesis (with double plate
fixation) of the right knee.

Figure 3  Plain radiographs 1year postoperatively after arthrodesis of
the right knee.

by approximately 2cm. Internal fixation with compression was
accomplished by double plating with cortical screws to fixate the
distal femur to the proximal tibia with an additional fixation of
the patella with spongiosa screws.®

OUTCOME AND FOLLOW-UP

The follow-up treatment consisted of 6 weeks of plaster cast non-
weight-bearing, which was extended to full weight-bearing in
the following 6 weeks. Overall, her gait improved and was able
to cover larger walking distances without crutches. However,
she still experiences limitations in some activities, mainly due to
the leg discrepancy of approximately 3 cm. While her right leg
remains in extension due to the multiple surgeries, she endures
much less pain and less instability. She remained complication
free in the follow-up period at 2 weeks, 6 weeks, 3 months,
6 months, 1year and 2 years after surgery. She gradually but
increasingly improved physically during each follow-up period
with commencing consolidation of the tibial femoral arthrodesis
at 6 weeks. At 6 months, she was able to walk up to 2-3 hours
a day, exercise three times a week, while being pain free. At
both 1-year and 2-year follow-up, she was able to walk without
limitations and almost did not experience any pain. Moreover,
there was a complete consolidation of the arthrodesis at 1-year
follow-up (plain radiographs are shown in figure 3). Also, she
was very satisfied with the outcome and had even fewer symp-
toms when standing on her operated knee compared with the
other knee. We also calculated the Knee injury and Osteoarthritis
Outcome Score (KOOS) and the International Knee Documen-
tation Committee subjective knee form (IKDC) (Dutch transla-
tion) at 1-year and 2-year follow-up.” '® The KOOS is scored
with five different categories (symptoms, pain, function in daily
living, function in sports and recreational activities, quality of
life) and IKDC (function and activity of daily living; pain and
sport activities) with scores varying from 0 to 100 in which
100 is the optimal score. The overall KOOS was 52 at 1-year
follow-up and improved to 61.3 at 2-year follow-up. IKDC at
1-year follow-up was 40.2 and improved to a score of 56.3 at
2-year follow-up.

DISCUSSION
The literature concerning surgical treatment of Larsen syndrome
is very rare and therefore there is no consensus in which surgical
treatment would be the preferred method in these patients.
Knee arthroplasty is a highly successful, worldwide performed
surgical method for treating various knee pathologies, with
osteoarthritis being the main indication, however, it also has
its downsides as it is not a lifetime lasting intervention with an
increased risk of revision surgery especially after constrained
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knee arthroplasty.” ! Knee arthrodesis is usually considered as an
ultimate refuge after the failure of knee arthroplasty.'? Contrain-
dications for knee arthrodesis include contralateral knee or hip
arthrodesis and advanced osteoarthritis of the hip or ankle."
Since our patient was relatively young of age and strict contrain-
dications were absent, we decided to perform a knee arthrodesis
to prevent revision surgery in the future.'*'> Knee arthrodesis in
our patient showed both clinically and patient satisfactory results
with consolidation of the knee joint.

Patient’s perspective

| am very satisfied with the surgical outcome, looking back at the
2-year period after surgery. | am nearly symptom free in my daily
activities.

Learning points

» While Larsen syndrome is a rare congenital disorder,
orthopaedic surgeons and healthcare providers should
be aware of possible underlying congenital disease when
patients present with (congenital) knee luxations.

» The existing literature does not provide consensus, mainly
due to lack of studies, concerning the optimal surgical
treatment for (chronic) knee luxation in patients with Larsen
syndrome.

» Knee arthrodesis in our patient showed both clinically and
patient satisfactory results with consolidation of the knee
joint at 1-year follow-up.

» While knee arthroplasty is the preferred surgical technique in
various knee disorders, knee arthrodesis should be considered
in young patients with congenital knee luxations, mainly
because it is a result of skeletal dysplasia.
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