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Abstract
Background: Proximal Fibular Osteotomy (PFO) has 
been proposed as a new surgical option for pain relief in 
patients with medial compartment knee osteoarthritis. It is 
simple, safe and affordable. To assess functional outcome 
of proximal fibular osteotomy in medial compartment 
osteoarthritis of knee joint. 

Materials and methods: This prospective hospital based 
clinical trial was carried out in the Department of 
Orthopedic Surgery Chittagong Medical College Hospital 
(CMCH) Chattogram from July 2019 to June 2020. A total 
of 30 patients with knee osteoarthritis were enrolled 
through inclusion and exclusion criteria by purposive 
sampling. Proximal fibular osteotomy was done after 
taking written informed consent. Data was recorded in a 
predesigned case record form. All the patients were 
followed up to 6 months when final outcome was assessed 
by Oxford Knee Score. All the data were analyzed 
statistically by using Statistical Package for Social 
Sciences (SPSS-25). The result was expressed as 
frequency, percentage and mean ± SD. Level of 
significance was calculated at p<0.05. 

Results: In this study, out of 30 cases, majority of the 
cases (57.7%) was in 55-64 years of age group. Mean ± 
SD pre-operative and post-operative VAS score were 7.13 
± 1.408 and 2.10 ± 0.803 respectively. According to 
Oxford Knee Score (OKS) pre-operative and post-
operative mean ± SD were, 18.00 ± 2.117 and 36.53 ± 
2.403. Mean ± SD pre-operative and post-operative Tibio 
Femoral Angle were 182.97 ± 1.810 and 178.63 ± 1.377 
respectively. Mean ± SD pre-operative and post-operative 
Medial Joint Space (mm) were 1.223 ± 0.378 and 3.816 ± 
0.982 respectively. Mean ± SD pre-operative and post-
operative Lateral Joint Space (mm) were 6.640 ± 1.209 
and 5.050 ± 0.897 respectively. 

Conclusion: After analyzing the results of present study, it 
can be concluded that proximal fibular osteotomy is a new, 

simple procedure in the management of medial 
compartment osteoarthritis of the knee which may delay 
the need for definitive knee procedures like 
unicompartmental knee arthroplasty or total knee 
replacement. 

Key words: Arthroplasty; Knee; Osteoarthritis; Pain; 
Proximal fibular osteotomy.
Introduction
Knee Osteoarthritis (OA) is a major public health 
problem causing chronic pain and work incapacity 
in the elderly population.1 The incidence of Knee 
Osteoarthritis (KOA) is on the rise and is affecting 
the geriatric people and also the younger 
population.2 It manifests as joint pain, limitation 
of joint mobility, reduction in physical functioning 
and diminishes the quality of life. Increasing age 
and obesity are considered to be significant risk 
factors, for development of knee OA.3 Previous 
knee injuries and occupational activities are also 
found to be associated with development of OA 
knee. Joint space narrowing, development of 
osteophytes and subchondral sclerosis are the 
characteristic radiological features.3,4

The pathological characteristics of Knee 
Osteoarthritis (KOA) include joint structure 
degradation, cartilage destruction with joint pain, 
dysfunction and joint deformity as the main 
clinical symptoms. KOA affects about 50% of 
>60-year-old individuals, especially women and it 
is associated with post-menopausal osteoporosis. 
Surgical methods for KOA include arthroscopic 
debridement, High Tibial Osteotomy (HTO) 
proximal fibular osteotomy and unicompartmental 
or artificial total knee arthroplasty.5

It is a chronic disorder having multifactorial 
etiology which ultimately leads to joint failure.6,7 
Most of the patients have idiopathic OA of knee 
which leads to varus deformity of knee having 
reduced medial joint space and mechanical 
tibiofemoral axis of less than 180 degree on 
standing antero-posterior radiograph.8

The cause of OA remains unknown, though there 
is clear evidence for major risk factors, such as 
age, obesity, joint trauma and heavy work load.9
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Total Knee Arthroplasty (TKA) is the main 
surgical alternative in the developed countries. 
However, TKA is expensive, complex and some 
patients need a second knee revision after the first 
surgery.10,11 In the low and middle income 
countries, lacking of appropriate healthcare 
infrastructure or inability to fund expensive 
treatment of arthroplasty for osteoarthritis can 
hardly afford to benefit from such advanced 
method. Although, High Tibial Osteotomy (HTO) 
is the first choice treatment for young patients 
with osteoarthritis of the medial compartment of 
the knee, there are some potential disadvantages 
after surgery such as non-union of the 
osteotomy.12-14 PFO is an alternative treatment to 
HTO.15 It is a surgical procedure for medial 
compartment knee osteoarthritis (KOA). PFO has 
several advantages.11 First, the surgical technique 
is simple and easily performed. Second, it is less 
invasive with a very short incision, requires 
limited tissue dissection and no internal fixation is 
implanted. The postoperative recovery period is 
also shorter. In addition, the complications 
associated with HTO can be a major problem that 
contributes to a poor prognosis.16 In contrast, PFO 
is associated with few complications.17 
The PFO also helps in the correction of a varus 
deformity in KOA, which shift the loading force 
from the medial compartment more laterally. It, 
therefore, helps in decreasing the pain and 
satisfactory functional recovery. The existing 
literatures were critically reviewed to evaluate the 
usefulness of PFO.18,19 So this study has been 
designed to evaluate functional outcome of 
proximal fibular osteotomy in medial 
compartment osteoarthritis of the knee joint. 

Materials and methods
It was a prospective hospital base clinical study, 
carried out in the Department of Orthopaedic 
Surgery, CMCH, Chottogram from July 2019 to 
June 2020. In this study total 30 samples of 
medial compartment knee osteoarthritis were 
included and exclusion criteria includes 
tricompartmental osteoarthritis, varus deformity 
greater than 12 degrees, fixed flexion deformity 
above 15 degrees, post traumatic osteoarthritis, 
inflammatory joint disease of knee and history of 
previous operations or fractures. History, physical 
examination and personal information were 
recorded using questionnaire and medical chart

review. The length of fibular segment resected was 
1.5 to 2 cm, and the distance from fibular head to 
the proximal cut was 6 to 9 cm. The idea here was 
to remove the two fibular cortices, converting the 
knee to a more balanced joint, with unicortical 
support on either side, allowing correction of 
mechanical axis. The resection was high enough 
to cause a mechanical axis shift, but not too high 
to damage the lateral popliteal nerve. The size of 
the resected segment and its distance from fibular 
head depends on the patient’s height. Shorter 
patients had a 1.5 cm segment resected 6 cm 
below fibular head, tall patients had a 2 cm 
resection, some 8 to 9 cm below the fibular head. 
The wound was washed, closed in layers and a 
light compression bandage given. The patient was 
mobilized as soon as tolerated which in most 
cases was within a few hours. All but three cases 
were performed as a day care surgery. All the data 
were analyzed statistically by using Statistical 
Package for Social Sciences (SPSS-25). The result 
was expressed as frequency, percentage and mean 
± SD. Level of significance was calculated at 
p<0.05. Approval from Ethical review committee 
of CMCH was duly taken. 

Results
This prospective hospital based clinical trial was 
conducted between the periods of July 2019 to 
June 2020 for duration of twelve months in the 
Department of Orthopaedic Surgery, Chittagong 
Medical College Hospital. In this study, a patient 
>45 years of age presented with knee 
osteoarthritis was the study sample. Total 30 
samples were included. Follow up was given on 
day fifteen, after two month and six months. Pain 
relief measured by VAS, functional recovery by 
Oxford knee score and radiological evaluation by 
measurement of tibiofemoral angle, medial joint 
space and lateral joint space. Only one patient 
developed paresthesia on dorsum of foot which 
recovered after six weeks.

Table I Distribution of the study population by their age 
(n=30)

Age (Years)	 Frequency	 Percentage (%)

45-54	 10	 33.3%
55-64	 17	 57.7%
  65	 03	 10.0%
Total	 30	 100%
Mean ± SD	 56.83 ± 5.742
Range	 45-69 years 
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Majority of the cases (57.7%) was in 55-64 years 
of age group. The mean ± SD age of the cases was 
56.83 ± 5.742 years (Range: 45-69 years) (Table I).

In this study mean ± SD pre-operative and post-
operative VAS score were 7.13 ± 1.408 (Range: 5-
9) and 2.10 ± 0.803 (Range: 1-3) respectively. p 
value shows statistically very highly significant 
changes before and after operation.

Table II Pre-operative and post-operative OKS of the 
cases (n=30)

According to Oxford Knee Score (OKS) Pre-
operative and post-operative mean ± SD were, 
18.00 ± 2.117 (Range: 15-22) and 36.53 ± 2.403 
(Range: 32-41). p value shows statistically very 
highly significant changes before and after 
operation (Table II).
In this study, mean ± SD pre-operative and post-
operative Tibio Femoral Angle (o) were 182.97 ± 
1.810 (Range: 180-186) and 178.63 ± 1.377 
(Range: 176-181) respectively. p value shows 
statistically very highly significant changes before 
and after operation.

Table III Pre-operative and post-operative MJS (mm) of 
the cases (n=30)

Above Table III shows that, mean ± SD pre-
operative and post-operative Medial Joint Space 
(mm) were 1.223 ± 0.378 (Range: 0.30-1.70) and 
3.816 ± 0.982 (1.40.5.10) respectively. p value 
shows statistically very highly significant changes 
before and after operation (Table III).
In this study, mean ± SD pre-operative and post-
operative Lateral Joint Space (mm) were 6.640 ± 
1.209 (Range: 4.20-8.00) and 5.050 ± 0.897 
(range: 3.40-6.40) respectively. p value shows 
statistically very highly significant changes before 
and after operation.

Discussion
In low and middle income countries like Bangladesh, 
Proximal Fibular Osteotomy (PFO) for osteoarthritis 
of knee joint has developed as an alternative 
procedure to high-tibial osteotomy and unicondylar 
knee arthroplasty. It is simple, safe and affordable. 
PFO helps relief pain in almost all patients.20

In this present study, Majority of the cases 
(57.7%) were in 55-64 years of age group. The 
mean ± SD age of the cases were 56.83 ± 5.742 
years (Range: 45-69 years) (Table I). A recent 
study by Khanna et al the age distribution ranged 
from 40 years to 72 years of age with a mean age 
of 57.68±9.22 years.21 Another recent study 
conducted by Laik et al  stated that in their study, 
a maximum number of patients were found to be 
in the 6th decade of life with a mean (Standard 
Deviation (SD) age of 55.80 (±4.41) years.22 The 
mean age of patients was 51.8 ± 4.1 years (Ahmed 
et al).19 Similarity was found with all the studies.
In present case series, mean ± SD pre-operative 
and post-operative VAS score were 7.13 ± 1.408 
(Range: 5-9) and 2.10 ± 0.803 (Range: 1-3) 
respectively. p value shows statistically very 
highly significant changes before and after 
operation. Similarly, mean recorded levels of VAS 
for pain postoperatively were 2.32 ± 0.792, which 
improved significantly from 7.90 ± 0.79.19 The 
Mean VAS Score pre-operatively was 6.83 which 
showed a significant post-operative reduction to 
3.20. (p = 0.004).21. Pre-operative and post-
operative mean visual analog score was improved 
from 8.02+/-0.50 to 2.74+/-2.34.23 
According to Oxford Knee Score (OKS), pre-
operative and post-operative mean ± SD were, 
18.00 ± 2.117 (Range: 15-22) and 36.53 ± 2.403 
(Range: 32-41). p value shows statistically very 
highly significant changes before and after 
operation. The recorded mean preoperative Oxford 
knee score was 20.82 ± 1.97 mm.19 Similarly, the 
Oxford Knee Score, with a range of 16 to 36 
preoperatively and a mean of 27.53 increased to 
average of 36.93 at post operatively, which was 
found to be statistically significant (p = 0.001).21

Khanna et al found the medial joint space 
measured pre-operatively ranged from 2 mm to 
3.5 mm with the mean being 2.81 mm and the 
postoperative values ranged from 2.6 mm to 4.9 
mm with the mean being 3.74 mm. (p = 0.001).21 
Medial joint space was measured on plain AP X-
ray of the knee after adjusting the magnification 
factor. The preoperative mean (SD) value of 30 
patients was 5.63 mm (± 0.21) and the mean (SD) 
postoperatively was 6.05 (± 0.27). To test the 
statistical significance, paired t-test was used and p 
value of < 0.0001 was considered statistically highly 
significant. Present study showed, mean ± SD

Oxford Knee Score	 Pre-operative	 Post-operative	 p value

Mean ± SD	 18.00 ± 2.117	 36.53 ± 2.403	 <0.001***

Range	 15-22	 32-41

Medial Joint Space (mm) 	 Pre-operative	 Post-operative	 p value

Mean ± SD	 1.223 ± 0.378	 3.816 ± 0.982	 <0.001***

Range	 0.30-1.70	 1.40-5.10	
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pre-operative and post-operative Medial Joint 
Space (mm) were 1.223 ± 0.378 (Range: 0.30-
1.70) and 3.816 ± 0.982 (1.40.5.10) respectively. 
p value shows statistically very highly significant 
changes before and after operation.

Fig 1 Skin Incision was given 7cm distant from fibular head

The lateral joint space showed uniform reduction 
post operatively from 7.2 ± 1.2 mm to 5.2 ± 1 mm 
(p < .001)5 Khanna et al noticed that the average 
lateral joint space reduced from 5.93 mm to 5.34 
mm after the procedure.5 (p = 0.001). In this 
study, mean ± SD pre-operative and post-opera-
tive Lateral Joint Space (mm) were 6.640 ± 1.209 
(Range: 4.20-8.00) and 5.050 ± 0.897 (Range: 
3.40-6.40) respectively. p value shows statistically 
very highly significant changes before and after 
operation.

Principle of PFO: Non-uniform settlement or 
stress imbalanced syndrome: The fibula bone is 
mostly a non-weight bearing bone which takes 
6.4% of the body weight and serves mainly as the 
attachment site for various muscles of the leg and 
foot. As a normal aging process, the bone mass 
decreases. In healthy individuals, the weight 
transmission from femoral condyle to the tibia is 
equal in both condyles, but in case of 
osteoporosis, the subchondral bone of the tibia 
becomes weak. The support of fibula over lateral 
condyle helps lateral condyle tibia transmit weight 
but medial condyle tibia has no such support 
which therefore leads to non-uniform settlement. 
Therefore, non-uniform settlement occurs, due to 
increasing the load distribution in the medial 
compartment. The lateral support of the fibula to 
the tibial plateau is considered as the crucial factor 
that leads to the non-uniform settlement. It results 
in a medial shift of the mechanical axis, which 
results in varus deformity and degeneration of the 
knee joint.18

Fig 3 Mechanism of action of Proximal Fibular Osteotomy 
(PFO)

Limitations
Short duration of follow up to evaluate long term 
changes in disease progression. 

Conclusion
The present study concludes that PFO is a new 
procedure in the management of medial compart-
ment knee osteoarthritis. It is a simple, easy pro-
cedure and gives pain relief postoperatively. It is 
associated with little or no complications. It may 
delay the need for definitive knee procedures like 
unicompartmental knee arthroplasty or total knee 
replacement.
Recommendation
Future studies are needed to compare the effects 
of PFO with HTO or UKA to evaluate the role of 
PFO as a standard surgical option for isolated 
medial compartment OA knee.

Fig 2 2cm of sectioned Fibula was removed

       (a) 	 (b)	 (c)
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