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ABSTRACT

Introduction: Gonarthrosis is arthrosis of the knee joint, a chronic non-inflammatory disease manifested
by progressive destruction of the intra-articular cartilage, accompanied by abnormal formation of the bones
form the joint, changes in the synovial membrane and synovial fluid. Gonarthrosis is the most common
type of arthrosis. Gonarthrosis can be treated conservatively and operatively. Among well-established
surgical options for the treatment of medial gonarthrosis are high tibial osteotomy (HTO), unicompart-
mental knee arthroplasty (UKA), and total knee arthroplasty (TKA). Proximal fibular osteotomy (PFO)
or superior partial fibulectomy is a relatively recent procedure proposed to reduce knee pain in patients
with medial compartment.

Aim: Our study aims to demonstrate an alternative treatment for gonarthrosis with proximal fibular oste-
otomy and reduced knee pain in patients with medial compartment osteoarthritis of the knee.

Materials and methods: At the Department of Orthopedics and Traumatology at J.Z.U "Borka Taleski"
Prilep in the period from 2018 to 2021, 14 cases were treated, of which 11 were female and 3 were male.
All patients were aged between 62 and 82 years with a mean age of 71.3 years. Patients had a severe degree
of gonarthrosis (I1I/IV) according to Kellgren-Lawrence classification. Arthroscopy was performed in 2
patients. The fibula osteotomy was 7 cm away from the fibular head, with 1 cm resected bone fragment
from the fibula.

Results: The average duration of the surgery was 30 minutes. Patients were followed up on the 7th day,
first month, 3 months and 6 months after surgery. The final evaluation of function was done after 6 months
by examining the active and passive movements of the knee joint. In all 14 patients we have excellent
results with pain reduction, improvement of movement and quality of life.

Conclusion: Proximal fibular osteotomy is an option for medial compartment osteoarthritis of the knee.
Current literature is limited to small case series which report good outcomes in pain reduction, including
the correction of varus deformity in medial gonarthrosis. Further studies are needed to determine the place
of the PFO in the medial gonarthrosis management algorithm before it can be recommended for routine
clinical use.
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INTRODUCTION

AIM OF THE STUDY

Gonarthrosis is a degenerative chronic
non-inflammatory disease manifested by progres-
sive destruction of the intra-articular cartilage,
accompanied by abnormalities of the bones that
form the joint and additionally, changes in the sy-
novial membrane and synovial fluid. Gonarthrosis
is the most common type of arthrosis. The reported
prevalence of radiographic and symptomatic go-
narthrosis of the knee in the elderly over 60 years
of age is estimated at 37%. Risk factors for the
occurrence of gonarthrosis are the aging of the
population, obesity, previous trauma to the knee
joint and female gender.

A clinical diagnosis is established by the
appearance of pain in the knee that is expressed
during activity of the knee and decreases with
rest, and it is characteristic that the pain increases
during the day. Radiographic diagnosis is estab-
lished by classification according to Kellgren and
Lawrence [1]. It should be, however, noted that
the presence of a radiographic diagnosis does not
mean the presence of symptomatology.

Gonarthrosis can be treated conservatively
and operatively. Conservative treatment can con-
sist of: local and external NSAID for pain syn-
drome, chondroprotectors, which can slow down
the progression of gonarthrosis, weight reduction,
movement exercises followed by physiotherapy
(electrophoresis, pulse therapy, ultrasound, mag-
netic therapy, etc.), intra-articular injections of
corticosteroids, which are used in extreme cases
with unbearable prolonged pain with frequent re-
lapses, severe synovitis, which do not stop with
conventional non-steroidal drugs, intra-articular
injections of hyaluronic acid and intra-articular
application of PRP.

Operative treatment options are the estab-
lished surgical options for the treatment of medial
gonarthrosis are high tibial osteotomy (HTO), uni-
compartmental knee arthroplasty, and total knee
arthroplasty (TKA). In our study, patients were
treated with proximal fibular osteotomy. Proximal
fibular osteotomy (PFO) or superior partial fib-
ulectomy is a relatively recent procedure proposed
to reduce knee pain in patients with medial OA
and is being undertaken by an increasing number
of orthopedic surgeons.

The aim of our study is to demonstrate the
functionality of proximal fibular osteotomy as
an alternative treatment for gonarthrosis in all
age groups and both sexes.

MATERIALS AND METHODS

The study was conducted at the Department
of Orthopedics and Traumatology at the "Borka
Taleski" Prilep in the period from 2018 to 2021.
When determining the degree of gonarthrosis, the
Kellgren and Lawrence classification was used
[1].

According to the classification according
to Kellgren and Lawrence, radiographic damage
to the knee joint is graded in four degrees, name-
ly:[Fig.1]

- grade 0 (none) - definite absence of X-ray
changes of osteoarthritis;

- grade 1 (suspicious) - suspicious narrow-
ing of the joint and possible initial osteophytes;

- grade 2 (minimal) - definitive osteophytes
and possible narrowing of the joint;

- grade 3 (moderate) - moderate multiple
osteophytes, definite narrowing of the joint and
some sclerosis and possible deformation of the
bone ends;

- grade 4 (severe) - large osteophytes, sig-
nificant narrowing of the joint, severe sclerosis
and definite bone deformity;

In our study, the age range of included pa-
tients is between 62 and 82, with a mean age of
71.3 years. All included patients are grade 3 and 4
according to Kellgren and Lawrence classification
[1]. All patients underwent preoperative MRI.

Patients were treated with either spinal or
local anesthesia in the supine position. Before
performing the osteotomy, a diagnostic arthros-
copy was performed in all participants, during
which a defect of the articular cartilage of the
medial condyle of the femur or tibia in the knee
(ICRS/Outerbridge grade III/IV cartilage le-
sions) was recorded [2]. In our study, patients
were treated with proximal fibular osteotomy.
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Proximal fibular osteotomy is the removal of
a 1 cm segment of the fibula 7-8 cm from the
head of the bone by accessing it through the in-
ter-muscular space between the extensor digi-
torum longus and peroneus longus/brevis under
local or spinal anesthesia. The surgical approach
should primarily be influenced by the course of
the common peroneal nerve and efforts to mini-
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mize the damage to the nerve or its branches [§].
Therefore, the plane of dissection to approach
the fibula and the zone of the resected fibula are
of primary importance. The average duration of
the intervention was about 30 min. The fibula
osteotomy site was 7 cm below the fibular head.
We also resected about 1 cm bone fragment from
the fibula.

Grade 4

Figure 1. Kellgren and Lawrence classification

Figure 2. Preoperative and postoperative radiographs-AP views of two different patients

RESULTS

In our study, a total of 14 cases were treated
with proximal fibular osteotomy, of which 11 were
women and 3 were men. Patients ranged in age
from 62 to 82 years. The mean age was 71.3 years.
The patients had a severe degree of gonarthrosis.

According to the Kellgren-Lawrence classification
[1], all subjects were grade III or IV. Before sur-
gery, all subjects were treated with conservative,
non-surgical methods. 4 patients were operated
under spinal anesthesia, while 10 patients were
operated under local anesthesia. Diagnostic ar-
throscopy was performed in two patients. Average
duration of the surgery was 30 minutes. The fibula
osteotomy site was below 7 cm from the fibular
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head, we resected about 1 cm bone fragment from
the fibula. Postoperatively no complications were
observed in any patient. In all 14 patients we have
excellent results with reduction of pain, improve-
ment of movement and quality of life.

DISCUSSION

The first reported article that fibulectomy re-
sults in a decrease in medial compartment pressure
and an increase in lateral compartment pressure
was by Yazdi et al. [3] in 2014. They examined
joint reaction forces through cadaveric knees after
fibulectomy for other reasons, e.g., fibular resec-
tion due to nonunion of a tibial fracture, resection
of a fibular tumor, taking a fibular graft, etc. To-
gether with periarticular osteotomies of the knee
they discovered that this may have a protective
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effect by reducing pressure over the knee joint.
The word "settlement" is borrowed from the field
of architecture where the phenomenon of gradual
sinking after the construction of a structure is seen
[7]. The bone density of the fibula was found to
be higher than the medial tibial plateau [9]. With
osteoporosis, the support of the fibula by the lat-
eral tibial plateau does not allow the lateral side to
"settle" creating a varus deformity. This is called
non-uniform settlement. When the medial side
"settles down", there is lateral sliding of the fem-
oral condyle medially during walking and sports
which exacerbates the uneven distribution due to
excessive loads on the medial side. [Fig 3.]

The explanation is that when this fibula
support is removed with a PFO, the lateral side
"settles down," and the loading on the proximal
tibia is evened out and leads to correction of the
varus knee deformity, thereby relieving symptoms
and reducing deformity.[6] [Fig.4]
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Figure 3. lllustration demonstrating non-uniform settlement on the medial aspect and the

“too-many cortices” laterally. Downward arrows depict the load exerted on the knee joint.

Upward arrows depict load bearing by the medial and lateral condyles of the tibia and the
fibula. a normal knee, b varus knee and c after proximal fibular osteotomy (PFO) [6]
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Figure 4. Explanation of the mechanism
of Proximal Fibular Osteotomy (PFO)
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Huang et al. [4] suggested that there is mus-
cle competition between biceps femoris and per-
oneus after high fibular osteotomy. They found
that muscle activity increased in the long head
of the biceps femoris and decreased in the per-
oneus longus on the operated side immediately
after high fibular osteotomy. This explained the
immediate improvement of the HKA angle from
more varus to more neutral alignment immediately
after the high fibular osteotomy. This finding is
significant and explains the immediate pain relief
after surgery because the correction of the HKA
angle from a straightened uneven distribution is
not expected to be apparent immediately after
fibular resection.

Qinetal. [5] in their prospective study of 67
PFOs found that significant clinical improvement
after surgery was proportional to the amount of
distalization of the fibula and the angle of inclina-
tion of the proximal tibio-fibular joint. The authors
hypothesized that after PFO, the proximal fibula
was no longer subjected to the compressive forces
of weight transfer from the distal fibula. However,
muscles attached to the proximal fibula, such as
the soleus and peroneus longus, pulled the fibular
head in a distal direction, and the stretching force
was simultaneously transmitted from the fibular
head to the lateral femoral condyle, thereby nar-
rowing the lateral knee joint space. This theory
was supported by the finding that the greater the
distal displacement of the fibular head, the better
the correction of the varus deformity and the more
significant improvement in symptomes.

CONCLUSION

PFO is an enticing treatment option for me-
dial gonarthrosis. The current research is restricted
to small case series that demonstrate favorable
pain reduction results, such as correction of varus
deformity in medial gonarthrosis. Before PFO
may be suggested for routine therapeutic usage,
more research is needed to determine its role in
the management algorithm of medial compart-
mental OA.
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Pe3ume

AJITEPHATUBEH TPETMAH HA 'TOHAPTPO3A:
INPOKCUMAJIHA ®UBYJIAPHA OCTETOMUJA

Annpeja l'aspuioBckn', Anexcanapa laBpuiioBeka Ilumoscka?, Mapko Cnacos',
Xpucrujan Kocros', Urop MepuanoBckn', Kupe Jonockn?®, Cumon Tpneckn'
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? VHHBep3UTeTCKa KIMHKKA 3a HeBpoxupypruja, Ckorje, PC Makenonuja
3 Omrra 6onauna ,,bopka Tanecku®, [punen, PC Makenonuja

Bosexn: ['onaprposara npeTcTaByBa apTpo3a Ha 3MI000T Ha KOJECHOTO U ce MaHU(pECTUpa KaKo
XpOHWYHA HenH(IaMaropHa 00JECT CO MPOrPECMBHO YHHIITYBAakE HAa MHTPAapTUKYIapHaTa 'pPCKaBHLa,
puApykeHa co abHOpMaJIHO (POPMHUparbE Ha KOCKUTE Ha 3MI000T Ha KOJICHOTO, IPOMEHU BO CHHOBHjaJIHATa
MeMOpaHa U BO CHHOBHjasHaTa TeYHOCT. [ oHapTpo3aTa e HajuecT THIl apTpo3a. [oHapTpo3ara Moxe na
ce TpeTHpa KOH3EPBAaTHBHO M onepaTHBHO. Mery 1o0po eTabnupaHuTe XUPYPIIKH OMLMH 38 TPETMaH Ha
Me/irjajiHa TOHapTpo3a ce BUucokara TuOujanHa octeoromuja (BTO), yHukoHIMIapHATa apTPOIIacTHKA Ha
kojenoto (YKA) u rorannara aprporutactuka Ha kosneHoTo (TKA). [Ipokcumannara pubymnapaa ocreoro-
muja (I1PO), nam npokcumanna napurjanna GudyinekToMuja, € pelaTHBHO HOBa MPOLIEAYpa MpeiokKeHa
KaKo aJTepHATHUBEH XMPYPIIKHA TPETMaH 32 HaMalyBame Ha OOJNKaTa BO KOJICHOTO Kaj MAalMEHTHTE CO
Me/ijaiHa TOHapTpo3a.

Heus: Hamara ctyauja uMa 1en ga AEMOHCTPUPA adTEpHATUBEH TPETMaH 3a TOHApTPO3a CO MPOKCH-
MaJiHa (pubynapHa 0CTE0TOMHja, a CO Toa M HamajieHa 00JIKa BO KOJIEHOTO Kaj HALUEHTHUTE CO OCTE0APTPUTHC
Ha MEAMjaHHOT KOMIIApTMaH Ha KOJIEHOTO.

Marepujaau u metonu: Ha ognenot 3a oproneanja u tpaymatonoruja npu J3VY ,,bopka Tamecku*
— IIpusnen, Bo nepuonot ox 2018 no 2021 ronuna, ce nekysaie 14 ciayyau, on kou 11 keHCKH U 3 MaIlIKy.
[TarmenTure 6une Ha Bo3pact Mery 62 u 82 ronuHH, co mpocedHa Bo3pact of 71,3 romunu. [lammentnre
rMate Texok crener ronaptposa (I1/1V) cnopen knacudukarujara Kenrpen-JlopeHe. Aprpockoruja Oerre
HamnpaBeHa Kaj 2 marerTd. OcreoroMujata Ha Gulynara Oeme onanedeHa 7 cm ox ¢puldynapHara IiiaBa,
CO pecerupaH KockeH ¢parmMeHT o 1 cm oz pudynara.

Pesyararu: [IpocednoTo BpeMmeTpacwme Ha onepanujara oeme 30 munyTH. [larmenture 6ea cieme-
HU Ha 7-MHOT JIeH, Ha 3 Mecelr 1 Ha 6 Mecenu 1o onepanujara. Koneunara eBaidyaryja Ha QyHKIHjaTa
Oelie HarmpaBeHa 1Mo 6 Mecely, CO HCIUTYBakhe HAa aKTMBHUTE M Ha MTACHBHUTE JIBUKEHA Ha 31I1000T Ha
kosleHoTo. Kaj cute 14 mamueHTn nMaMe OIJTHIHY Pe3ylITaTH cO HaMalyBame Ha 0oJKaTa, Iogo0pyBame
HAa JIBOKEHHETO U Ha KBAIIUTETOT Ha KHBOTOT.

3akayuok: [Ipokcumannara pubynapHa OCTEOTOMHja € alTepHATHBHA XUPYPIIKa OIIHUja TPH
OCTEOaPTPUTHC HA MEIUjATHHOT KOMITAPTMAaH Ha KOJIEHOTO. TeKOBHATA JIUTepaTypa € OrpaHnveHa Ha
MaJii CepUU CIIy4au, KOU MOKaKyBaaT JoOpH pe3y/TaTd BO HaMalyBameTo Ha 0OJKaTa, BKIYYHTEIHO U
KOpEKIMja Ha Bapyc Je(hOPMUTETOT Kaj Me/rjaiHaTa ToHapTpo3a. [1oTpeOHN ce TOMOTHUTEIHH CTYIUH
3a z1a ce yrBpau Mectoto on [1PO 3a TpeTMaH MeujaiHa roHapTpo3a Mpej Ia MOXKe Jia ce mpernopaya 3a
PYTHHCKA KIMHUYKA yHoTpeoa.

Kuy4nu 360poBu: ronapTpo3a, alITepHaTUBEH TPETMaH, MPOKCUMalHa (pulyrapHa OCTCOTOMU]ja



