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SUMMARY

Introduction/Objective Proximal tibial stress fractures associated with bilateral severe knee osteoarthritis
are rare and, due to possible consequences, are considered a treatment challenge. This paper aims to
present the applied treatment method of these patients and its results.

Methods A prospective study followed 14 patients with an average age of 74.1 years and with unilateral
proximal tibial stress fracture associated with bilateral severe knee osteoarthritis. Surgical treatment
involved modular total knee arthroplasty (TKA) on the fracture side, in the first act, and contralateral
standard TKA, in the second act, based on the severe osteoarthritis. Rehabilitation was performed for 21
days after both operations and included the following: kinesiotherapy, electrotherapy, magnetotherapy,
hydrotherapy, and thermotherapy. Monitoring parameters were as follows: X-ray, range of motion, and
WOMAC index. Monitoring periods were preoperative and three, six, and nine months after the first
TKA surgery.

Results The radiological findings in all patients during these follow-up periods were normal. All tibial
stress fractures healed within six months after surgery. Knee function was significantly improved nine
months after the first TKA surgery compared to the preoperative finding. A statistically significant im-
provement in the physical functioning was found in all postoperative periods, especially nine months
after the first TKA surgery (p < 0.05).

Conclusion Modular total knee arthroplasty on the tibial stress fracture side and delayed standard total
knee arthroplasty of contralateral osteoarthritic knee combined by postoperative inpatient rehabilitation
give optimal final functional outcome.
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INTRODUCTION with the fracture, and the second phase is per-

formed by a standard TKA on the contralateral

Stress fractures of the proximal tibia often occur
as a result of the gravity loads on the osteopo-
rotic bone. They can be related to other condi-
tions and diseases (inflammatory rheumatism,
malignancies, metabolic bone diseases), but
they are most common in bilateral advanced
knee osteoarthritis with marked varus defor-
mity. In patients with such bilateral knee osteo-
arthritis, a stress fracture is caused by normal
stresses placed on an abnormal bone [1]. This
poor biomechanical condition leads to a frac-
ture in the proximal part of tibia at the site of the
new resultant force [2, 3]. Such cases are rare,
but possible consequences make its treatment
a challenge [4, 5]. It is most often performed by
bilateral total knee arthroplasty (TKA) on both
sides, in two phases. The first phase involves the
TKA with a modular tibial stem on the knee

knee (usually three months after the first TKA
and after the rehabilitation is being finished)
[6]. After both surgeries, additional inpatient
physical therapy is being performed. The object
of this paper is to present the algorithm and the
results of the treatment on a series of patients
with unilateral stress proximal tibial fracture
and bilateral primary knee osteoarthritis in a
manner as described above.

METHODS

In the period from 2005 to 2017, 14 patients with
a unilateral proximal tibial stress fracture, associ-
ated with bilateral primary knee osteoarthritis
grade 4 according to the Kellgren-Lawrence
classification, were surgically treated at the
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Figure 1. X-rays of both knees in a patient with a proximal metaphysis
stress fracture of the right tibia, associated with severe bilateral knee
osteoarthritis
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Figure 3. Improvements of average knee flexion in both knees;
TKA - total knee arthroplasty

Gradi$ka General Hospital (Figure 1). These were also the
inclusive criteria. Excluding criteria were the following: in-
flammatory and metabolic rheumatic disease, trauma, and
previous surgery on the same leg. The treatment of choice
was TKA with modular tibial stem on the fractured knee, in
the first act, and standard TKA on the other knee, in the sec-
ond act, for all patients. After standard preoperative prepara-
tion, the surgeries were performed under spinal anesthesia
in all cases. A tourniquet was used each time. Standard mid-
vastus approach was applied. Thromboprophylaxis was per-
formed in all the patients one day preoperatively and during
21 days postoperatively. Walking with forearm crutches was
allowed after the surgery, with partial support up to the pain
limit. All the patients had two postoperative rehabilitation
periods of 21 days each - after the first and after the second
surgery. Both inpatient rehabilitation treatments were per-
formed one month after each TKA. The rehabilitation had
included kinesitherapy, occupational therapy, electrotherapy
five times a week, and daily hydrotherapy. Monitoring pa-
rameters were X-rays, range of motion (knee flexion), and
the Western Ontario and McMaster Universities Arthritis
Index (WOMAC) index preoperatively, and three, six,
and nine months after the first surgery. Statistical analy-
sis was performed by Student’s t-test for p < 0.05 level of
significance, using IBM SPSS Statistics, Version 19.0 (IBM
Corp., Armonk, NY, USA). The study has been approved
by the Ethics Committee of the Gradiska General Hospital
(Reference Number 01-1758-3/20).
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Figure 2. X-rays of both knees in a patient with a proximal metaphysis
stress fracture of the right tibia, associated with severe bilateral knee
osteoarthritis, treated with bilateral total knee arthroplasty in two acts,
nine months after the first modular total knee arthroplasty
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Figure 4. Subscales of the WOMAC index; X-axis: (1) three months
after the first total knee arthroplasty (TKA), time of the second TKA;
(2) six months after the first TKA, three months after the second TKA;
(3) six months after the first TKA, three months after the second TKA;
(4) nine months after the first TKA, six months after the second TKA

RESULTS

The study sample included 14 women with an average age
of 74.1 £ 2.07 years on the day of the first surgery. The rate
of these patients in relation to all TKA surgeries for the ob-
served period was 0.7% (14/1970). All the patients denied
any mechanism of trauma related to the pain. The limbs
axis correction was confirmed after surgery and the frac-
ture healing was clinically and radiologically confirmed in
all cases six month after surgery (Figure 2), except for one
case complicated by infection, being treated later through
another approach.

All the patients preoperatively had a knee flexion con-
tracture. Average extension deficit in the knee with tibial
stress fracture was 15° + 3.1°, while on the knee with osteo-
arthritis it was 7° + 2.5°. At the same time, the average knee
flexion in the knee with tibial stress fracture was 55° + 2.7°,
and on the knee with just osteoarthritis it was 90° + 3.7°.
Nine months after the first surgery, when the rehabilitation
following the second surgery was finished, full extension
was observed in both knees of all the patients. At the same
time, the average flexion was 100° £ 3.2° in the arthritic
knee without the fracture, and 85° + 2.6° in the knee with
proximal tibial stress fracture, which was significantly im-
proved compared to the preoperative condition (p < 0.05)
(Figure 3).
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Pain and stiffness reduction as well as improvement of
physical function (decrease of physical function difficulty)
were noted by the WOMAC index at three and six months
after the first TKA surgery, and were improved in relation
to preoperative values. This improvement was particularly
significant nine months after the first TKA surgery, when
the rehabilitation following the second surgery was also
finished (Figure 4).

DISCUSSION

Tibial stress fractures in patients with bilateral primary
knee osteoarthritis associated with severe flexion varus de-
formity are rare and complex clinical condition, making its
treatment a challenge [4, 6]. This type of fracture is caused
by the action of repetitive gravity loads on the proximal
tibial metaphysis due to the change of the axes in the knee,
both in coronal and sagittal planes. The goal of the treat-
ment in these patients is to achieve the fracture healing,
satisfactory joint stability, a normal relation between the
limb axes, painless joint mobility, and independent walk-
ing. Improving these factors improves the patient’s quality
of life. Anamnestic data about sudden worsening of the
primary knee osteoarthritis symptoms can indicate the
proximal tibial stress fracture. The diagnosis of these frac-
tures is performed by radiography. The treatment of these
patients is mainly surgical [7, 8]. At the time we treated
the first such patient, there were very few published papers
on this topic in the literature, with a very small number of
cases [9, 10]. Later, we found in the literature different ways
of surgical treatment: corrective osteotomies with plate
fixation, intramedullary fixation, standard arthroplasty,
and the modular TKA [1, 11-18]. Our choice from the
beginning was the use of modular TKA in all patients with
a proximal tibial stress fracture associated with bilateral
primary knee osteoarthritis. Rehabilitation goals were to
reduce pain and swelling, improve the range of knee mo-
tion, increase the muscular strength of thigh muscles, and
achieve the independent gait. We found a radiographically
correct finding in most of the patients. The average range
of motion in the knees postoperatively was significantly
better at six and nine months after the first TKA surgery
than preoperatively. Improvement of knee extension was
better and faster than knee flexion. However, knee flexion
was significantly improved at six and nine months after the
tirst TKA surgery. A small decline or stagnation in the knee
flexion recovery at the third month after the first TKA
surgery indicates that these limitations were caused by
impaired function of the contralateral osteoarthritic knee.

Our sample consisted of elderly women. There is a study
that does not confirm these results [3]. As a possible rea-
son for the proximal tibia stress fracture occurrence in
this population, associated with the physiological loss of
mineral bone density, but due to difficulty in movement,
we should also consider the correlation between inactivity
and osteoporosis [19].

Our research indicates a significant improvement in
general physical functioning as soon as three months after

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):39-43

the first TKA. Given that modular TKA provides the pri-
mary goals to be achieved in the surgical treatment of the
proximal tibial stress fracture of an osteoarthritic knee
(fracture healing, osteoarthritic surfaces plasty, and local
biomechanical correction), and that postoperative rehabili-
tation contributes to better functional results through re-
ducing pain and swelling, it is clear why the physical func-
tioning was significantly better as soon as three months
after the first surgery. After the first TKA, the symptoms
dominantly influencing the WOMAC index were related
to primary osteoarthritis of the other knee.

Only after the definitive treatment is complete in these
patients, i.e., after the rehabilitation following the second
TKA is complete, the definitive outcome can be fully as-
sessed. Measured by WOMAC index six months after the
first TKA, i.e., after the both knees TKA surgeries, the
patients experienced good physical functioning, signifi-
cantly better compared to the preoperative level, but this
was also the case at three months after the modular TKA
surgery. Since stress fractures of the proximal tibia asso-
ciated with bilateral primary knee osteoarthritis are rare,
few studies, with small sample sizes, have been published
[20, 21]. Soundarrajan et al. [22] performed a study on 20
patients and concluded that long-term plaster immobiliza-
tion slows down the fracture healing process and even can
lead to nonunion; thus, modular TKA was suggested as
the treatment of choice as soon as possible. The same was
confirmed by Sawant et al. [23] through the series cases of
four patients. Wui et al. [24] confirmed good short-term
results of the treatment with a modular prosthesis on the
stress fracture side and standard TKA on the osteoarthritis
side in a study of a series of cases. Shah et al. [25] published
the results of a study on 62 patients and confirmed that
modular stem implantation is a good solution for patients
with tibial stress fracture associated with knee osteoar-
thritis. Studies by Indian researchers from 2019 and 2022
performed on small-samples are in correlation with our
results [26, 27].

We did not find a study with the results opposed to
our own.

CONCLUSION

Modular TKA followed by postponed standard knee ar-
throplasty at contralateral side is a suggested choice in the
treatment of unilateral proximal tibial metaphysis stress
fracture because its application provides a good fracture
healing, osteoarthritis treatment, deformity correction, and
restoring knees axes to a normal. The quality of life is ex-
pected to be significantly improved nine months after the
modular TKA surgery, followed by standard contralateral
TKA performed about six months after the first TKA. This
treatment should include inpatient physical procedures
after each surgery, because of its significant contributing
to the final outcome improvement.
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ToTanHa apTPONAacTMKa KoNeHa Kog 60necHuKa ca CTPeCHMM npesomom Tubuje
YAPYXEHUM Ca TELWKUM 060CTPAHUM OCTEOAPTPUTUCOM KO/IEHA

Cnasko MaHojnosuh'?, Pajko Joguk', Mupko MaHojnosuh', Xerbko Josuunh?, iparaHa [parndesuh-LijetkoBuh**

'Onwra 6onHuLa,MpaguwiKa’, Opemberbe 3a xupyprujy, lpaaniuka, Penybnuka Cpricka, bocHa u XepLierosuHa;

2YHuBep3auTeT y baroj Nyun, MegnumHckn dakynter, Katenpa 3a xupyprujy, Penyénuka Cpncka, BocHa 1 XepuerosuHa;

33aBog 3a du3mKanHy MeanUmMHy n pexabunutauujy,Ap Mupocnas 3otouh’, Onerbetse 3a optoneacky xupyprujy, batba Jlyka, Penybnmka

Cpncka, bocHa 1 XepuerosuHa;

“3aBop 3a du3MKanHy MepuLmHy 1 pexabunutauujy ,p Mupocnas 3otouh’, Oferbetbe 3a 6anHeonorujy n pexabunutauujy, bara Jlyka,

Peny6nuka Cpricka, bocHa 1 XepLieroBuHa;

YHuBep3uTeT y barboj Nlyuu, MegnumHckmn dpakyntet, Katefpa 3a dusnkanHy meamumHy 1 pexabunutauujy, bara Jlyka, Penybnmka Cpncka,

bocHa v XepuerosuHa

CAMETAK

YBop/Lum CrpecHn npenomu Tubuje (mpenomu Tnbuje ycnen
npemopa) noBe3aHu ca bunatepanHUM OCTE0APTPUTIICOM KO-
NeHa cy peTKu, anu 360r cBojyx NocieamnLa NpeAcTaBbajy Tepa-
nmjcku n3asos. OBaj paj Mma 3a Lnb fa NpuKaxe nprmereHn
HauVH fleyetrba 0BYX GONIECHVIKA 1 HeroBe pesysnTarte.
MeTtopae lNpocneKkTrBHa cTyaunja je npatuna 14 6onecHuka
npoceyHe CTapocTn of 74,1 roanHe ca jefHOCTPaHNM CTpe-
CHVIM MPENOMOM Tnbwje yApY>KEHUM ca brnaTepanHyiM TELLKUM
0CTE0apTPUTCOM KosleHa. XMPYPLLKO fleyetbe nofgpasymeBsa
y NPBOM YMHY YrpaAky MofynapHe ToTajHe npoTe3e KofieHa
Ha CTPaHW NPenoma, a y APYrom YriHy MMnaaHTaLujy ToTasnHe,
KOHTpanaTepasiHe npoTe3e KosieHa Ha 6a3u TeLLKor ocTeoap-
TpuTtrca. CTaumoHapHa pexabunuTtayuuja je obaBsbeHa nocne
06e onepauuje y Tpajatby o 21 faH 1 obyxBaTasna je NpumeHy
KuHesuTepanuvje, pagHe Tepanuje, enektporepanuje, marHe-
ToTEpanuje, xmapoTepanuje n Tepmotepanuje. NMapameTtpu
npahera 6Uny cy peHAreHCKN CHUMaK — MpeonepaTuBHoO 1
nocTonepaTuBHO, 06MM NOKpeTa NpeonepaTMBHO U Ha Kpajy
nevetba n nHekc WOMAC npeonepaTMBHO 1 MOCTONEPATUBHO.
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Meprionn npahekra cy 6unu: npeonepaTVBHO U TPU, LLECT 1
[eBeT MeceL MocTonepaTnBHO.

Pe3ynTtaTtun PafnonoLKky Hanasu Kog cBMX 60NecHnKa TOKOM
0BVIX Nepuoga npahera 6unn cy HopmanHu. CBU CTpecHU npe-
nomu Tnbmje cy 3apacnu yHyTap LWeCT MmeceLy of onepauuje.
JloKanHu Hanas Ha KosleHMa Kof CBUX 60/ecHrKa AeBeT Me-
ceLu nocTonepaTMBHO 3HauajHO ce No6osbLLao y nopehetby ca
npeonepaTBHUM Hanasom. CTaTUCTUYKM 3HaYajHO NobosbLLa-
rbe KBanuteTa xuBoTa npaheHo nHaekcom WOMAC yTBpheHo
je y cBum noctonepatmBHUM neproguma npahera, nocebHo y
[leBeToM nocTonepaTuBHoM mecelly (p < 0,05).

3akibyuak MogynapHa ToTasHa MpoTe3a KoJiIeHa Ha CTpaHu
CTpecHOr npenioMa Trbuje 1 oaNoXKeHa MNaHTaLMja KOHTpa-
natepanHe npoTe3e KoJieHa Ha KosleHo 3axBaheHo ocTeoap-
TPUTMCOM y KOMOMHALMjU Ca MOCTOMNePaTVBHOM GOJTHUYKOM
pexabunutauujom aajy ontrManaH GyHKLMOHANHN UCXOA 1
nobosbLuaBajy KBAaIMTET XMBOTa OBMX 60NeCHUKa.

KrbyuHe peum: Tvbuja; Npenomu; CTPec; KoNeHO; 0CTE0APTPU-
TWC; apTpoMIacT1Kka
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