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ABSTRACT

Background: Osteoarthritis involves degeneration of arficular cartilage seen with increasing age. The knee
joint, the most common joint that falls prey to attacks of osteoarthritis, has 30% incidence in population
above 60 years. Total knee arthroplasty (TKA) is the main surgical option for orthopaedics. Though it corrects
the deformity and relieves pain, yet it is not the freatment of choice in younger population. This study aimed
to validate the effects of proximal fibular osteotomy (PFO) as a newer technique in managing medial
compartment knee osteoarthrifis.

Methods: The diagnosed patients for medial compartment knee joint osteoarthritis were selected for study
from Dr. Ziauddin University hospital of Karachi. Excluded were aged less than 40 years, or with BMI more than
30, and patients with fri-compartmental arthritis. Medial and lateral joint spaces along with Oxford knee
score were measured and recorded pre- and post-operatively. Patients underwent PFO after giving written
and informed consent.

Results: Total number of patients selected was 30 for this study; 21 (70%) females, and 9 (30%) males (mean
age 58.8 years). Mean pre-operative measured medial joint space on standard antfero-posterior (AP)
radiograph was 0.442+ 0.04 cm. Mean recorded pre-operative Oxford knee score was 23.87+3.74 mm.
Improvement was observed in mean postoperative medial joint space to 0.572+0.066 cm and mean
post-operative Oxford knee score fo 40.2+5.8mm.

Conclusion: This study concludes that PFO significantly improves joint function in patients with medial
compartment osteoarthritis knee and may delay the need for total knee arthroplasty, if carried out aft an
appropriate stage.
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INTRODUCTION the axis is typically medially deviated*.

Osteoarthritis involves degeneration of arficular
cartilage seen with increased age'. The knee joint is
one of the most common joints that falls prey fo
attacks of osteoarthritis, with 30% incidence in
population above 60 years, in which knee varus
deformities are consistent findings in patients diag-
nosed with knee Osteoarthritis (OA) 22, It occurs
most commonly in the medial compartment of the
knee since it bears 60 to 80% of the load because
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The causes are multifactorial with increased risk with
age, race, body mass index (BMI) and sedentary
lifestyle's7. It can be source of severe pain and
immobility amongst the patients which can also
affect the quadlity of life. This, in fum, is an indication
of surgery. Previously, Total Knee Arthroplasty (TKA)
was the main surgical option for orthopaedic
surgeons. Though it provides pain relief and correc-
tion of deformity sfill it is not the preferred treatment
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of choice in younger population®. Another alterna-
tive to TKA is uni-compartment knee arthroplasty.
This procedure is associated with a short recovery
period by decreasing complications. However, it is
also linked to higher reoperation rates’. Another
preferred technique especially amongst young
patients is High Tibial Osteotomy (HTO) . HTO can
be a technically challenging procedure with
certain complications, which include neuro-vascu-
lar injury, iatrogenic fracture, and non-union'.
Furthermore, these patients may eventudlly require
a revision to TKA'213,

Thus, an innovative freatment has emerged namely
Proximal Fibular Osteotomy (PFO) ™. This procedure
is relatively safer, simpler, and cost-effective proce-
dure compared to other frequently done proce-
dures. With significant improvement in post-opera-
tive ambulation, improved lower limb alignment in
some patients with severe varus knee, this proce-
dure may in turn replace the need for TKA especial-
ly in patients with severe co morbidities''¢. In order
to evaluate the short-term effects of this procedure
on joint function and quality of life in patients, this
study was designed fo validate the effects of proxi-
mal fibular osteotomy as a newer technigque in

managing medial compartment knee osteoarthritis.

METHODS

The present case series was conducted at Dr. Ziaud-
din Medical Hospital of Karachi from March 2015 fo
March 2017. Inclusion criteria included patients with
medial compartment knee joint OA with an indica-
tion of surgery, who were over 40 years old and
BMI<30. We also included patients with failed
conservative management and hence were a
good candidate for surgery. However, patients with
inflammatory joint disease, deformity of the valgus
knee, bi-comparimental or fri-compartmental
osteoarthritis, morbid obesity, or having knee joint
infectious pathology were not included.

Ethical review board approval was obtained for the
study. All patients included were evaluated clinical-
ly and radiologically. A weight-bearing X-ray in
antero-posterior (AP) and lateral views was done of
the diseased knee. Similarly, pre- and post-opera-
tively joint spaces (medial and lateral) were mea-
sured and recorded. Pre- and post-operative values
of Oxford knee score were recorded at monthly
infervals (12 question analysis) 7. Proximal fibular
osteotomy (PFO) was done after receiving written,
informed consent, and anaesthesia fitness for the
procedure.

Surgical procedure entails placing patient in a
supine position following administration of spinal
anaesthesia. Pre-operative infravenous anfibiotic
prophylaxis was given during induction of anaesthe-

sia. A tfourniquet was placed on the thigh and
standard prep and draping was done. A small
buttress was fixed to the operating table, supporting
the heel in 90° knee flexion. The fibular head was
identified and marked, before the incision was
given, to avoid potential damage to the common
peroneal nerve as well as fo the soft tissue structures
afttachments of fibia, which are crossing the knee
joint. At the level of proximal third of fibula, a single
lateral incision of 3cm-5cm was made. In between
the peroneus and soleus muscles fascia was then
incised along the septum. The fibula was exposed
by separating the muscles. A 2cm-3cm section of
the fibula was detached 6 to 10 cm below the
caput fibulae by using an oscillating saw followed
by osteotome. Following the removal of fibular
segment, ends of the fibula from where the
segment was removed, were sealed with bone
wax. A generous volume of normal saline was used
for the imigation of surgical wound, muscles, fascia,
and skin were then sutured in layers. Aseptic dress-
ing was done. Data was analysed using IBM SPSS
Statistics for Windows, Version 23.0. (IBM Corp.,
Armonk, NY). Paired t test was applied and p-value

less than 0.05 was considered statistically significant.

RESULTS

Thirty patients with mean age of 58.81 years (range
54 to 63 years), were included in this stfudy. Twen-
ty-one (70%) were females including17 (81%) in the
range of 54-60 years, whereas, 4 (19%) in the range
of 61-65 years. There were 9 (30%) males in which 6
(66.6) were in the range of 54-60 years, whereas 3
(33.4%) were in the range of 61-65 years. Significant
pain alleviation and improved joint function was
observed in all the patients using the oxford knee
scoring system with an average increase of 20-25
points (compared to pre-operative evaluation) af 2
years of follow up post operatively (Table 1).

Table 1: Oxford Knee score of patients undergoing
Proximal Fibular Osteotomy (PFO).

: Mean *
Variables sD/Frequency p-Value
Age 58.81+ 2.81
Male 9
Female 21
Medial Joint Space
Pre-operative 0.44+0.02 <0.0001*
Post-operative 0.57+0.02
Oxford Knee Score
: 24.00+3.63 ,,(
Pre—opero‘mf'e 40.57+1 59 <0.0001
Post-operative
*Significant at p<0.05
Likewise, weight bearing lower Ilimb X-rays

confirmed an increase in the medial knee joint
space from 0.44+0.02 pre-operatively to 0.57+0.02
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post-operatively with significant p-value of <0.0001
(Figure 1 and 2). There was an increase in the
Oxford knee score from 24.00+3.63 pre-operatively

to 40.57+1.59 post-operatively with significant p-val-
ue of <0.0001 (Table 2).

Table 2: Pre and post values regarding age and gender of patients according to Medial joint space and

Oxford Knee.

Medial Joint Space Oxford Knee Score
Gender | n Age Pre-op Post-op p-Valve Pre-op Post-op p-Value
Mean#*3SD Mean#*3SD MeanSD Mean#*3SD

Male 6 | 54-60 | 0.44+0.02 | 0.60+0.02 | <0.0001* | 24.33+3.61 40.17+#0.75 | <0.0001*
(n=9) 3 | 61-65] 0.43+0.03 | 0.55+0.05 0.003* 22.57+3.81 39.85+£5.81 0.055

17 | 54-60 | 0.45+0.02 | 0.58+0.02 | <0.0001* | 23.94+373 | 41.06+1.85 | <0.0001*
Female
{n:=21) 4 | 61-65| 0441002 | 0.55+0.01 0.004* 2475126 | 39.7520.96 <0.0001*

*Significant af p<0.05

Figure 1: Visible improvement in the medial compartment of joint space after the procedure i.e., Proximal

b) Post-operative

STANDING

a) Lateral views

b) Post-operative

Fibular Osteotomy (PFO): (a) Pre-operative, (b) Post-operative.
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(a) Pre-operﬁiive
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Proximal Fibular Osteotomy (PFO)

Figure 2: Visible improvement in the medial compartment of joint space after the procedure i.e., Proximal
Fibular Osteotomy (PFO): (a) Pre-operative, Proximal Fibular Osteotomy.

DISCUSSION

Significant pain dlleviation and improved joint
function was observed in all the patients using the
oxford knee scoring system with an average increase
of 20-25 points (compared to pre-operative evalua-
fion) at 2 years of follow up post operatively. Likewise,
weight bearing lower limb Xways confirmed an
increase in the medial knee joint space from
0.44+0.02 pre-operatively to 0.57+0.02 post-opera-
tively with significant p-value of <0.0001. There was
an increase in the Oxford knee score from 24.00£3.63
pre-operatively to 40.57+1.59 post-operatively with
significant p-value of <0.0001.

Osteoarthritis of the knee is one of the leading causes
of disability in older patients. There are multiple
options available for the knee joint Osteoarthritis
(OA) management, including both conservative
and surgical options. Conservative options include
analgesics, physical therapy, infra-artficular injections
of steroid or platelet-rich plasma, and viscosupple-
mentation agents whereas; surgical options include
high fibial osteotomy (HTO), autologous chondro-
cyte implantation, arthroscopic lavage, and fotal
knee arthroplasty (TKA).

With time, High Tibial Osteotomy (HTO) was discov-
ered to be an effective treatment option for osteoar-

thritis of the medial compariment of the knee
joint’®?_ This was accompanied with prolonged
recovery, and increased risks of non-union or
delayed union, peroneal nerve paralysis and wound
infection®.

The advent of a novel tfreatment option for medial
compartment osteoarthritis of the knee joint, PFO,
has helped a lot in the field of orthopaedics and
fraumatology. Modernization necessitates orthopae-
dic surgeons to get past through the fraditional rules
and use crifical thinking. In clinical practice, there is
emphasis on discovering the new methods of previ-
ously existing procedures. The pilot study of using PFO
for management of patients with medial compart-
ment knee osteoarthritis (OA) is an excellent exam-
ple'.

Younger patients have a longer life expectancy and
are more active, their post-operative demands are
considerably higher than older patients are. There-
fore, a procedure is essential which is cost effective,
easy to execute, gives better functional results,
requires a shorter recovery fime, and provides the
affected patients a good quality of life?'.

The theory behind the cause of medial compart-
ment OA is an uneven distribution of weight across
both fibial plateaus with more stress transmitted on
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the medial side. As there is rise in grading of knee OA,
femoral neck-shaft valgus angle decreases and
there is increased bowing of the femoral shaft lateral-
ly, thereby, decreasing the condylar shaft angle?.
The mechanical axis shifts medially on the femoral
side, looking fowards the tibial side, tibial plateau
compression leads to the medial plateau becoming
steep, greater than bowing of the fibia. Bowing of
the fibia ensues from moderate grade of knee OA
that in tum causes progression of medial knee OA
more because of medial fibial compression?. PFO
acts by eliminating the tri-cortical support laterally
and shifting the stress from the medial to the lateral
compartment with subsequent relief of pain, which in
fum provides a good functional outcome?22,

In 2015, Zhang reported that PFO decreases pain
and improves function of knee joint in osteoarthritis'™.
Compared to HTO, it is less commonly associated
with major complications which include infection,
deep vein thrombosis (DVT), insufficient correction,
infra-arficular fractures, peroneal nerve injury, com-
parfment syndrome, and knee stiffness®24. In addi-
fion fo this, HTO requires prolonged period of
non-weight bearing walking unfil union of ostectomy
site. Furthermore, PFO unlike other freatment options
has no requirement of inserfion of supplementary
implants. All these advantages make PFO an ideal
freatment option in most developing countries like
Pakistan that lack financial and health resources?®.

PFO leads fo a declined lateral fibular support and
ultimately the recfification of the varus deformity,
which helps shiffing the loading force from medial
compartment more laterally. This alleviates the pain
and provides significant regain of function?. PFO
done at the level of about 4-7 cm distal to fibular
head decreases the risk of injury to peroneal nerve,
favouring PFO over HTO. Mean Oxford Knee Score
(OKS) increased by 20-25 points (as compared fo
pre-operative evaluation) at 2 years of follow-up
postoperatively. Likewise, VAS scores decreased
significantly as well from severe fo mild. In our
settings, patients were mobilzed on the same day.
And hence it was found to have significant improve-
ment of quality of life in our patient population?24.

Despite PFO being a simple procedure, it too has
some pitfalls. During the procedure, potential injury
fo the peroneal nerve should be avoided. In this
study, 4 (3.6%) patients complained of numbness in
the ipsilateral lower leg due to common peroneal
nerve injury (n=2) and superficial peroneal nerve
(n=2). Due to this, it is recommended fo fake a poste-
ro-lateral approach during the procedure via space
between the peroneus longus, brevis and soleus
muscle to reduce the risk of iafrogenic nerve injury at
a level of 6 cm before the fibular bed.

PFO is a relatively newer technique hence; there is a
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paucity of data in the literature on its effectiveness. A
well performed fibular ostectomy (in terms of accu-
rate height from the fibular head, the length of the
fibular chunk removed, and peroneal nerve protec-
fion) is essential for a good outcome??. Although,
PFO was found fo be an effective technique in our
pafient population, we need a relatively larger
sample size and longer follow up period in order fo
assess the effectiveness in the freatment of medial
compartment osteoarthritis.

CONCLUSION

Significant pain dlleviation and improved joint
function was observed in all the patients using the
oxford knee scoring system with an average increase
of 20-25 points (as compared to pre-operative evalu-
ation) at 2 years of follow up post operatively.
Likewise, weight bearing lower limb X-rays confirmed
an increase in the medial knee joint space. There
was an increase in the Oxford knee score. Hence,
this study demonstrates that the novel procedure,
proximal fibular ostectomy (PFO) is a safe and simple
infervention that significantly improves joint function
in medial compartment osteoarthritis knee, providing
early ambulation, which delays the need for fotfal
knee arthroplasty.
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