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Abstract 
It was seen that Proximal fibular osteotomy (PFO) is a very simple to perform and a very low-cost 

surgery when compared to knee arthroplasty and high-tibial osteotomy and was seen to be useful in 

treating low socio-economic populations that cannot afford expensive surgical treatment methods. The 

literature available currently consists of mainly of case series and finds PFO useful in symptomatic 

improvement of medial compartment osteoarthritis. However, there is a lack of consensus regarding the 

functional outcome of this surgery and also the exact mechanism that is in action. This study was hence 

conducted to analyse all the evidence on proximal fibular osteotomy which is available, to know its 

benefits and the mechanisms in action. The theories like non-uniform settlement, slippage phenomenon, 

the too-many cortices theory, dynamic fibular distalization theory, the concept of competition of muscles, 

ground reaction vector readjustment theory are various mechanisms have been proposed previously. We 

have discussed these mechanisms and proposed directives for future research. However, to be sure of the 

benefits of this procedure when compared to other established treatment modalities, large trials and long-

term follow-up studies are required. 
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fibulectomy 

 

Introduction  

Osteoarthritis (OA) most commonly affects the knee joint. It occurs predominantly in the 

medial compartment of knee. A prevalence of 12% has been reported in elderly patients above 

the age of 60 years with symptomatic OA knee [1] and a 44% of lifetime risk was reported for 

symptomatic knee OA [2]. 10, 000 patients in Sweden were studied and the radiological 

revalence of OA (≥ grade 2 Kellgren-Lawrence (KL)) was found to be 25.4%. Symptomatic 

OA was found to be 15.4% while frequent knee pain was reported in 25.1% of these subjects 
[3] 26.5% of male and 35.6% of females, in 2197 weight-bearing radiographs of the knee, in 

rural Japan were found to be having symptomatic OA knee and on radiographic examination 

were found to have grade 2 OA or more with some amount of varus deformity [4]. Barrett et al. 

reported an incidence of 63% in terms of varus deformity which is common in primary OA 

knee [5].  

Uni-compartmental knee arthroplasty (UKA), total knee arthroplasty (TKA) and high-tibial 

osteotomy (HTO) are a few surgical modalities that are being used for treating medial 

compartment OA knee. Proximal fibular osteotomy (PFO) or upper partial fibulectomy is a 

simple and a novel procedure which is equally effective, easily reproducible, short recovery 

time, giving good functional result and which improves the quality of life of patients of OA 

knee. This review article attempts to discuss the existing literature available on this procedure 

with respect to above mentioned aspects along with its origin, biomechanics of OA knee and 

indications. 

 

Methodology of the review 

A web search for the keyword “proximal fibular osteotomy” and “upper partial fibulectomy” 

was done in established journal libraries. Out of the endless results, the articles and studies 

relevant to PFO and present study were identified and shortlisted. These included 10 studies 

from PubMed, 1 from Cochrane, 10 articles from Embrase, 8 each from Ovid medline and  
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Scopus. Articles published in the past 10 years and in English 

language were chosen. Articles and studies which were 

duplicates and the articles not traceable in the archives were 

excluded. The references for these articles were again 

checked for relevance. Different mechanism that cause varus 

deformities in OA were reviewed along with different 

mechanisms for functional improvement in PFO were studied. 

 

Biomechanics of varus deformity in OA knee 

In OA of knee joint, there is a medial shift of the mechanical 

axis as well as the degenerative compression of medial tibial 

plateau. This leads to reduction of the valgus angle of the 

normal knee. There are evidence of the varus deformity 

initiates during the early stages of the disease which later gets 

defined with tibial plateau compression contributing 

significantly [6].  

The trabeculae of the proximal tibia bear more axial load as 

compared to the cortex which is at the outer border. Being 

cancellous in nature, risk of resorption and collapse are 

present in this part. Fibula on the other hand being cortical in 

nature is not affected much. Females are more affected then 

males due to a faster rate of resorption in trabecular bone and 

thus have a greater risk of varus deformity than men [7, 8]. 

HVID after his study on the strength and axial loading 

patterns in tibia, noted that the medial compartment is 

affected more than the lateral compartment of knee in OA [9]. 

Fibula only bares 16% of the total weight in lower limb, out 

of which maximum loading occurs at the ankle joint when 

compared to the knee joint [10]. This informs us that the fibula 

which is supporting the lateral compartment of the knee joint 

is less affected in OA of knee joint. 

 

Wear and tear of knee joint in osteoarthritis 

In a normal knee joint (i.e. intact ACL with normal joint 

alignment), medial compartment OA knee affects the 

anteromedial aspect most commonly [11, 12]. This wear at the 

knee joint is due to the loading of the articular surface of 

proximal tibia [9].  

In OA of knee joint, the area affected by the wear is greater in 

the medial compartment and involves the posterior aspect as 

well. This is noted to be more in patients with deficient ACL 
[11].  

 

Origin of PFO 

Yazdi et al. [13] in 2014 did a study on cadaveric knee and was 

the first to suggest that use of PFO from releasing the pressure 

over the medial compartment in OA knee. He concluded that 

PFO paired with periarticular knee osteotomy gives better 

outcome in the knee joint. 

A year later Yang et al., concluded their study on PFO which 

was a retrospective case study model in Hebei, China [14].  

 

 
 

Fig 1: Distribution of load over the normal knee joint compared with 

the load sharing in OA of knee and Post PFO 

Different concepts behind PFO 

“Non-uniform settlement” concept suggests that the medial 

compartment settles more as compared to the lateral 

compartment due to the extra support of fibula on the lateral 

side of the tibia. This in turn increased the medial joint 

pressure of the knee and causes the pain. It is suggested to be 

the cause for varus deformity in OA knee. Loading of the 

knee joint aggravates the settlement [14, 15]. 

Dong et al., found a significant relationship between the KL 

grading of OA knee and the settlement value of knee. Studies 

also showed an improvement in varus deformity after PFO 

which was casuse by the settlement of lateral compartment of 

the knee joint post-operatively [14-18].  

“too-many-cortices theory” suggests that the medial 

compartment is supported by a single cortex while on the 

other hand the lateral compartment is supported by two 

cortices of tibia and fibula. Thus a OA knee with intact fibula 

will most likely go into varus deformity [19]. 

“Competition of muscles” is a concept introduced by Huang 

et al., which suggests that after PFO the activity of peroneus 

muscle decreases and that of biceps femoris increases. This 

causes the immediate pain relief post-operatively in patients 

and improves their HKA angle [20]. 

The cause of varus deformity and its progression was 

suggested to be due to the sliding of femur more to the medial 

compartment due to the non-uniform settlement of knee joint. 

This was seen radiologically and was called as ‘tibiofemoral 

subluxation’ or “slippage phenomenon” [21, 22].  

“Dynamic fibular distalization” theory was proposed by Qin 

et al., in their prospective type of study. He suggested that the 

muscles attached to the proximal end of fibula pull the head 

of fibula distally and the force is transferred to the femoral 

condyle. Hence there is lateral joint narrowing which in turn 

opens up the medial joint space [20]. 

“Ground reaction vector readjustment” theory was suggested 

by Xie et al. [23], in the year 2018. They said that the lateral 

malleolus will move proximally and the calcaneus will go into 

valgus due to the calcaneofibular ligament. However, Guo et 

al. [24] did not approved the theory as there was limited 

evidence of lateral malleolus migrating proximally. They 

suggested that after PFO the ankle valgus will be improved in 

patients. 

 

Proposed procedures for PFO 

As the approaches for PFO are not defined, various authors 

have used approaches which they found to be suitable. 

Huang et al., removed 1 cm of proximal fibula which was 7-8 

cm distal to the head of fibula. They approached through the 

extensor digitorum longus and peroneus longus/brevis 

muscles [20]. Few have approached through the plane between 

peroneus and soleus muscles and osteotomized 2 cm segment 

of fibula 6-10 cm distal to its head [15, 25]. 

While performing PFO, fibula approached through posterior 

to coronal plane was found to be safest in case of preventing 

the peroneal nerve injury [26]. Osteotomy in distal part of 

fibula was avoided to keep the stability of the ankle joint 

intact [26, 27]. 

 

Outcome after PFO 

Huang et al., in their study noted the changes in the gait of the 

patients after PFO and also noted an decrease in the knee 

varus angle by 5º [16]. Radiographic evidence taken after 1 

year showed improved valgus of the knee joint and medial 

joint space [16, 28].  

Wang et al., studied 46 patients for 1 year and recorded the 
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time taken for surgery which was 32±9 minutes, pain scale by 

VAS and American knee society score. Their study concluded 

that there was a significant improvement in all the parameters 

and few patients showed improvement in the knee joint 

alignment as well [17]. 

Lie et al., studied 84 patients with respect to Kellgren-

Lawrence grading, CP angle, HKA angle, settlement value of 

knee and joint space of knee. They concluded that the KSS 

clinical score and joint space affected the clinical outcome of 

PFO while the functional outcome was affected by the knee 

settlement value, VAS, HKA angle and Age. They also 

suggested that HKA angle and knee settlement value can be 

used as a parameter for patient selection [25]. 

Utomo et al., studied 15 patients with KL grade IV of OA 

knee. The functional outcome was recorded using oxford knee 

score, SF-12 questionnaire, QOL index, ADL score and 

KOOS. They observed an improvement in all the parameter 

but lacked in testing the significance of their study [29]. 

Yang et al., studied 110 patients under the parameters of 

FTA, KSS, VAS and joint space. They noted a significant 

improvement in KSS, VAS and joint space. Also noted a 

decrease in the FTA and lateral joint space and recorded very 

less complications among their patients [14]. 

Zou et al., performs a comparative study which was 

prospective in nature among patients with medial 

compartment OA knee undergoing PFO vs HTO. They 

recorded a significant decrease in the time taken to perform 

the surgery, post-operative time for recovery, post-operative 

time taken to weight bear, VAS and FTA in the PFO group. 

They also noted few complications associated with PFO when 

compared to HTO [30].  

 

Prognosis after PFO 

Liu et al. [30] made a study of the various factors that can 

affect the functional outcome of PFO. They concluded that 

the knee joint with normal alignment gave a better joint 

function post-operatively. Some patients showed partial 

correction in the degree of varus deformity they had pre-

operatively. They also suggested that the patients with high 

knee joint settlement value gave a better outcome after PFO. 

They recorded a significant improvement in the Knee Society 

score and HKA angle post-operatively.  

 

Proposed complications during PFO 

Peroneal nerve injury is the most common injury to occur in 

the operative site for proximal fibular osteotomy. Yang et al. 

in his report recorded about 1.8% patients suffered common 

peroneal nerve injury while 1.8% suffered superficial 

peroneal nerve injury and 14.5% patient reported weakness in 

power. All patients recovered within 1 month to 10 months 
[14].  

Ogdemubia et al., in their study compared risk of peroneal 

nerve injury in PFO with that of High tibial osteotomy. They 

concluded that the maximum risk of injury to the nerve is at 

the proximal 8.2cms of fibula [26]. The area for effective PFO 

lies in the proximal 6cm to 10cm of fibula and osteotomy 

below 10cms will result in failure of surgery as the medial 

compartment pressure will not be adequately reduced. 

Risk of peroneal nerve injury decreases if the surgery was 

performed in posterior approach to the coronal plane of leg 
[26]. In some patients, extensor hallucis longus muscle was 

affected due to its proximally originating nerve supply 9cm 

below the head of fibula [26, 27, 29]. Injury to peroneal nerve is 

high risk due to the fact that is in close contact with the 

periosteum and can be directly be injured during retraction or 

manipulation [31, 32].  

Future research in PFO 

A need for blinded and double blinded studies on PFO are 

still required before we can decide the exact benefits of the 

surgery. The use of PFO in routine practice is still needs to be 

established. The review of available literature still keeps some 

question unanswered which needs to be addressed in the 

studies done in future. 

1. Can PFO be used in post-traumatic OA of the knee joint? 

2. What degree of varus deformity is acceptable for 

performing a successful PFO? 

3. How long will PFO keep the patient pain free? 

4. PFO in unstable knee joint vs PFO in stable knee joint. 

5. Can PFO be combined with other surgical procedure like 

arthroscopy or PRP injection and give better outcome?  

 

Conclusion 
Even though the current data is limited to short term case 

studies and further research is required to be done before 

recommending PFO for regular clinical practice in 

orthopaedics. It can be concluded that proximal fibular 

osteotomy is a safe surgery that can be done with minimum 

operative requirement and setup. It is an effective surgery in 

reducing pain for OA knee patients. For patients with early 

OA knee it is a good alternate surgery for reducing symptoms. 

For patients who cannot afford surgeries like TKA and Uni-

condylar arthroplasty, PFO is a cheap alternative and suitable 

in low-socioeconomic population. 
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