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ABSTRACT

INTRODUCTION: Medial compartment knee osteoarthritis is the commonest form of osteoarthritis
(OA) of the knee. Although total knee arthroplasty (TKA) is the Gold Standard treatment in the
management of severe OA, it is costly and requires expertise. Proximal fibular osteotomy (PFO) on
the other hand is a simple, safe, fast and affordable surgery that does not require insertion of additional
implants and possibly delay the degenerative process thereby buying time for eventual replacement
surgery. The purpose of this study is to study the early outcomes of proximal fibular osteotomy in
medial compartment knee osteoarthritis in terms of pain relief and improvement in joint dynamics.

METHODS: This is a prospective observational study where 31 patients underwent the surgery and
were followed-up with weight-bearing radiographs of the knee preoperatively and postoperatively to
analyze the change in joint space dynamics. Knee pain was assessed using a visual analogue scale
both pre-operatively and post-operatively.

RESULTS: Significant improvement in knee pain was observed postoperatively. The mean Visual
Analogue Scale score (VAS) after the surgery decreased to (2.60 + 0.96) from ( 8.80 + 1.17)
(p-value < .05). Joint dynamics were also improved significantly with an increase in medial joint
space from an average of (2.14 + 0.50) preoperatively to (4.13 £ 0.67) (P-value < 0.05). Most patients
exhibited improved walking capacity immediately after the surgery.

CONCLUSION: PFO is an excellent, cost-effective, and safe surgery in relieving pain and improving
joint function in patients with medial compartment arthritis of the knee provided the proper indications
for surgery are met.

KEYWORDS: Medial compartment knee osteoarthritis, Medial joint space, Proximal fibular
osteotomy, Visual analogue score.

INTRODUCTION by the global burden of diseases 2010, the

Osteoarthritis (OA) is a chronic degenerative  incidence of knee osteoarthritis of the knee
disorder of multifactorial etiology and  Was found to be 3.8%. The involvement of the
commonly involves large weight-bearing Ipedial compartment of the knee is nearly 10
joints, like hip and knee joints, and ultimately times more often'than the lateral compartment
leads to a joint failure."? The prevalence rates becau'se‘ the medial compartment of a normal
of osteoarthritis of the knee were found to be ~ knee joint bears approximately 70% of body
high in Asia. According to the study done weight whereas the lateral and patella-femoral
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compartment bears the remaining weight.* The
presentation of knee OA may vary according to
the severity and there are different modalities
available accordingly. Total knee replacement
is the gold standard treatment for severe OA
knee but in the initial stages of OA involving
the unicompartment, biomechanical approaches
like joint pressure unloading and mechanical
axis alignment correction methods appear to be
preventive and convenient means of treatment.*
There are shreds of evidence, that unloading
the knee joint by bracing, osteotomy or joint
distraction methods are effective in reducing
pain and slowing down structural damage of
the knee joint.” Recent studies argue for the
usefulness of a biomechanical approach to
improve function and possibly reduce disease
progression in osteoarthritis.®’

METHODS

This is a prospective observational study
conducted at the National Academy of Medical
Sciences, National Trauma Centre, Bir Hospital
from August 2017 to September 2018. A total of
31 patients (19 female and 12 male ) presenting
with mild to moderate clinicoradiological
features of OA knee like knee joint pain,
difficulty in walking, associated genu varus of
< 12 degrees, fixed flexion deformity of < 15
degrees, adequate lateral joint space with a
minimum of 2mm of medial joint space, those
not responding to conservative management,
a motivated patient who understands that this
is a procedure that buys time and delays knee
replacement surgery were enrolled for the
study after institutional board review approval.
Patients with severe OA knee involving two or
more compartments, Genu valgus, acute major
trauma, inflammatory joint disease, malignant
tumors, patella-femoral osteoarthritis were not
included in the study.

Procedural details: The procedure was
performed in the subarachnoid block. With the
patient in the supine position, surface marking
of the proximal fibula and the course of common
peroneal nerve was done and an approximately
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Scm longitudinal incision was made over the
lateral skin of the proximal fibula and the fibula
was exposed in the interval between the peroneus
muscle and soleus muscle. The peroneal nerve
when encountered was cautiously retracted with
minimal force. The procedure was completed by
removing a 2 to 3 cm length of the fibula at a site
6 to 10cm from the caput fibulae, hemostasis was
achieved, and wound closure was done. Drains
were not used. Full weight-bearing and free
mobilization were allowed postoperatively.’

Fig 1: surface marking of the fibula

Fig 2: plane between the peroneal compartment
and soleus.

Fig 3: osteotomy with saw
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Fig 4: proximal fibular osteotomy

Knee pain was assessed both pre-operatively
and post-operatively (preferably after 1 week
follow up) by allowing the patient to fill in the
VAS chart. The pre-operative and post-operative
weight-bearing x-rays of knees in anterior-
posterior and lateral views were taken. The
measurements were done after magnification
correction in x-ray as shown in the figure.

Fig 5: measurement of the lateral and medial
joint space.

>

medial joint space
B: 1 lateral joint space.

aQ

horizontal line drawn from the lowest point
of medial femoral condyle

D: horizontal line drawn from the lowest point
of lateral femoral condyle

E: horizontal line drawn from the highest point
of medial tibial plateau.

F: horizontal line drawn from the highest point
of lateral tibial plateau.
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RESULTS

Data was entered in Statistical Package for the
Social Sciences (SPSS) version 22 for Windows
and analyzed using appropriate tools. The
statistical significance of observations is tested
by the Chi-squared test and t-test and the p-value
< 0.05 was considered significant.

There was a significant reduction of knee joint
pain post-operatively as shown in the chart.

Table 1: Mean Pre and Post-operative VAS score

Sn | Average Average
Preoperative VAS | postoperative VAS
score score

1 |880 + 1.17 2.60 +0.96

(p-value < .05)

Fig 6: pie chart comparing preoperative and
postoperative VAS scores.
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Assessment of medial and lateral joint spaces:
Significant improvement in joint space dynamics
was observed as shown in the chart.

Table 2: Measurement of Mean medial and
lateral joint spaces

Joint space
(mm )
Medial joint
space

Preoperative | Postoperative

2.14+0.50 (4.13+£0.67

Lateral joint 6.02+0.67 [5.90+0.82
space

Medial joint
space / lateral

joint space

0.39+0.11 [1.03+£0.22




Fig 7: bar diagram showing pre and post-
operative medial and lateral joint space
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Fig 8: pre-operative medial compartment OA knee
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Fig 9: immediate post-operative x-ray knee

DISCUSSION

Knee OA is one of the most common joint
disorders, largely affecting the medial
compartment. The medial compartment is
predominantly loaded in a varus knee and the
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neutral mechanical axis which passes slightly
medial to the midpoint of the knee joint acts more
medially.® The knee joint can be visualized to be
supported by four cortices. The medial cortex
of the proximal tibia supporting the medial
compartment and the lateral compartment being
supported by the three cortices including the
lateral cortex of the tibia and the two cortices of
the fibula providing a fibular strut effect shifting
the body-weight more medially thus loading the
medial compartment maximally which further
increases during walking, sportings, bending
knee activities leading to cartilage and possibly
meniscal damages with narrowing of joint
spaces.*®? Furthermore, as the patient ages,
the medial cortex softens, and due to increased
medial deviation of the bodyweight, the medial
cortex collapses increasing the intraosseous
pressure. Eventually, the medial tibial plateau
slopes medially and lie lower than the lateral
tibial plateau resulting in varus deformity.'
The varus loading of the knee joint causes the
altered activity of the hamstrings quadriceps
and gastrocnemius muscles and also increases
the adduction moments of the knee joint in
the midstance phase of the gait cycle, further
compressing  the compartment,'!!?
Further, it has been shown that this injurious
compression of the joint leading to the
destruction of the proteoglycans and the collagen
network of the cartilages resulted in the release
of proinflammatory products like IL-1,6 and
TNF alpha which causes synovitis and pain.'>!'*
But interestingly, movements in decompressed
joints induces the expression of IL-10 which are
a potent anti-inflammatory that reduces pain. '*!°

medial

Hence, if “loading” is a major cause in the
development and progression of osteoarthritis,
then “unloading” may be able to prevent
progression.PFO is one of the noble procedures
that unloads or distracts the medial compartment
of the knee joint thus trying to nullify the
injurious effect of loading and possibly help

Vol. VI No. 1, Jan-Jun. 2020



in regeneration of the cartilages.'®!” Tiku and
Sabaawy have also reported that cartilage
regeneration is possible in OA joints that have
been surgically pulled apart or distracted for a
prolonged period.'

There are many other surgical options available
for the management of medial compartment
arthritis of the knee like High tibial osteotomy,
Unicondylar knee replacement, and total
knee arthroplasty.’” High tibial osteotomy
and Unicondylar knee replacement have their
disadvantages and are done in selected cases.
Total knee arthroplasty is effective in relieving
pain and improving joint functionality in the late
stage but it is expensive, expertise dependent,
and involves the use of complex implants. Such
surgeries can be done only in tertiary hospitals
and may not be feasible in hospitals having
limited setup. Due to concerns over limited
function and early failure of TKR in young and
more active patients, treatment alternatives are
being explored that would allow the delay or
avoidance of arthroplasty in young patients with
symptomatic early OA.%?!

In this scenario, PFO can be an intermediate
procedure, which is simple to perform, easily
reproducible, gives good functional results, and
is associated with a shorter recovery period and
improves the quality of life.

In our study, most of the patients had early pain
relief and improvement in joint functionality
after the surgery and this was reflected by a
decrease of VAS score to 2.6 + 0.96 from 8.80
+1.17 also the medial joint opening increased to
4.13 £0.67 from 2.14 + 0.50. Significant varus
deformity correction was reflected by a decrease
in lateral joint space from 6.02 + 0.676 to 5.90 +
0.82 after surgery. Improved joint functionality
was reflected by increased medial to lateral joint
space ratio from 0.39 £ 0.11 to 1.03 = 0.22
after surgery. In the study done by Yang et al
and Wang et al, the authors found that VAS
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score significantly reduced after the procedure
and stated that PFO dramatically improves the
function of the knee and gives good pain relief
also they also stated that obvious correction of
alignment of the knee joint was seen after PFO
as found the increment in medial to lateral joint
space ratio to from 0.40+0.28 to 0.58+0.30.*
L Prakash et al also found an increment in
medial joint space from 1.2mm per operatively
to 4.5mm post-operatively and stated that PFO
is also helpful in improving the biomechanical
function of the knee.?” Similarly, decrement in
lateral joint space was a significant finding in
the study done by Yeshwant et al and stated that
PFO possibly can give better varus correction.

Though PFO is a very safe and simple surgery
it is not immune to the general complications
of surgery. The complications are though few,
consist of common peroneal nerve injury, wound
infection, hematoma formation,
complications, injury to the lateral, and anterior
compartment muscles. In our study, two patients
had paresthesia in the dorsum of the foot lasting
a few weeks but recovered completely at 3-4
months period. The majority of our patients after
undergoing this simple, safe, and cost-effective
procedure were able to ambulate with full
weight-bearing on the same day of the surgery.
Although our study shows promising results, a
similar study on a larger sample is required to
generalize the efficacy of the results and since
osteoarthritis is a chronic condition, a longer
duration of study is required to see the long term
outcome.

anesthetic

CONCLUSION

PFO can act as a promising alternative method
in the treatment of medial compartment knee
osteoarthritis mostly, in developing countries
because of their financial and healthcare delivery
limitations. It may also constitute a promising
alternative surgery for osteoarthritis of the



medial compartment of the knee, especially for
patients who cannot undergo TKA because of
certain medical comorbidities. Furthermore,
these patients can still undergo TKA in the
future if it becomes necessary.
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