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AćĘęėĆĈę

To assess the effectiveness of high ϐibular osteotomy (HFO) in improving func-
tion and reducing pain among patients diagnosed with osteoarthritis knee
admitted in the orthopedic department of Dibba Hospital Fujairah, United
Arab Emirates. This is a descriptive, correlational cross-sectional study
design. The study was conducted at the Orthopedic department Dibba Hos-
pital Fujairah, United Arab Emirates, during the period from March 2019 to
March 2020. All patients had knee osteoarthritis and were managed using
HFO. All patients were adults and older than 18 years of age. Data was ana-
lyzed using the SPSS program. Ethical approval was gained from the hospi-
tal as well as from patients. The mean age of the patients was 32.5 ± 8.3
years. The study included 100 participants, among them, 28 were females,
and 72 were males. There was a statistically signiϐicant relationship between
knee injury and osteoarthritis outcome score and Lysholm. Also, knee x-
rays images demonstrated clinical improvements amongmost of the patients.
According to previous results, HFO and mesenchymal cell induced chon-
drogenesis (MCIC)should be considered for treating of medial compartment
osteoarthritis, especially in patients with varus deformity.
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INTRODUCTION

Osteoarthritis is a common degenerative joint dis-
ease. It affects mainly large body joints, espe-
cially the knee joint. It causes movement limitation
and severe pain (Naudie et al., 1999). It also dis-
rupts the daily living and affects the patients’ qual-
ity of life. There are various established treatments
for this condition. High tibial osteotomy (HTO)
is considered a main technique for this condition.
Also, uni-compartmental knee arthroplasty (UKA)
is used to manage the symptoms. These methods
are used for osteoarthritis of the medial aspect of
the knee joint (Dettoni et al., 2010). Since there
are many post-surgical complications, arthroplasty
procedures are now declining while preservative
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joint procedures are becoming more used (Spahn
et al., 2013). This is noticed more among younger,
active patients (Ryu et al., 2018). It is noticed
that patients aged younger than 60 years are per-
fect candidates for HTO with isolated medial knee
osteoarthritis. This will improve their motion range
andwill keep their ligaments healthy (Lee andByun,
2012). On the other hand, this procedure is prone to
many complications amongpatientswithmild varus
deformity. It also needs long term rehabilitation
following the surgery with special care to prevent
nerve and vascular complications (Duivenvoorden
et al., 2014).
There is controversial about the clinical outcome
of combined arthroplasty and HTO in patients
with osteoarthritis and varus deformity (Laprade
et al., 2012). However, the improvement in the
arthroscopic surgery improves the daily activity of
patients and the quality of joint cartilage regenera-
tion (Sprenger and Doerzbacher, 2003).

High ϐibular osteotomy (HFO) is a simple tech-
nique that reduces pain and improves osteoarthri-
tis patient’s quality of life (Kirgis and Albrecht,
1992). Furthermore, this surgical procedure makes
the varus deformity better by reducing the force of
the ϐibula that supports the varus alignment. It is
noticed that the HFO technique only could not be
enough for the correction. So, arthroscopic carti-
lage regeneration is combined to enhance the clin-
ical outcomes (Zhang, 2015).

The two combinedmethods have succeeded inman-
aging patients with osteoarthritis and medial knee
varus deformity (Wang et al., 2017). So, this study
aimed to report the results of HFO and MCIC for
treating osteoarthritis with knee varus deformity.

METHODS

Study Design
A descriptive, prospective design was employed for
this study. Since this study aims to assess the effec-
tiveness of HFO techniques, this is the most appro-
priate design.

This enables the researcher to measure the tech-
nique effectiveness and the outcomeat a single point
of time. This study design gives reliable results with
a short time and less effort.

Study Setting
The study was conducted at the main orthopedic
department at the Dibba Hospital Fujairah, United
Arab Emirates.

The participants were selected over a year during
the period fromMarch 2019 to March 2020.

Participants

Participants in this study were patients admit-
ted to the orthopedic department suffering from
osteoarthritis and medial knee varus deformity. All
study participants (patients) were adults above 18
years of age. Patients who were younger were
excluded from the study. The patient’s knee x-ray
also shows grade III or IV of Kellgren-Lawrence.

Sample and sampling

Since the study was a prospective, cross-sectional
study over one year, a convenient non-probability
sample was selected according to the criteria in the
section of participants. Thus, the study included
only adult patients presented to an emergency room
or admitted to the department during the study
period.

Data collection

Datawas collected by observation, referring tomed-
ical records for patients’ information at the time of
presentation and outcomes measurements follow-
ing the surgery. Patients’ information such as age,
gender and others were all obtained from hospital
records.

Instruments

The data was collected using a self-designed ques-
tionnaire. The study questionnaire contained two
domains. First, characteristics of study participants.
Second, validated tools for surgical scores. These
tools were the Lysholm score, the Knee injury and
Osteoarthritis Outcome Score (KOOS) and visual
analogue score (VAS). The varus angle was mea-
sured by the angle between the anatomic axis of the
femur and the anatomic axis of the tibia in a standing
anteroposterior knee radiograph.

Statistical Analysis

Data obtained from the questionnaire were entered
and analyzed using SPSS program version 23 com-
puter software. Sociodemographic data are pre-
sentedusingdescriptive statistics asmeans,median,
percentages and standard deviation. Independent
T-test and one-way Anova are used to show sta-
tistical signiϐicance among participants character-
istics. The Chi-square test is used to show a rela-
tionship between categorical variables. Shapiro-
Wilk test was used for normality analysis, and non-
parametric tests were also used.

Permission and ethical considerations

An approved permission was gained from the
research committee of our hospital. After an expla-
nation of study objectives, patients were asked to
volunteer to participate at our study. In addition,
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Table 1: Comparison between preoperative and postoperative scores (n= 100)
Variable Preoperative Postoperative T or Z p

Mean + SD (Min-Max)

X-ray 10.5 + 2.0 (8.0 - 15.0) 1.4 (0.9, 0 - 3.0) 26.52 <0.001
Lysholm 29.2 + 7.0 (10.0 - 46.0) 81.9 (8.1, 64.0 - 94.0) -33.72 <0.001
VAS 9.0 + 0.8 (7 - 10.0) 1.6 (0.8, 0 - 3.0) -5.89 <0.001
KOOS 30.2 + 9.2 (7.7 - 50.6) 83.1 (8.3, 61.3 - 96.4) -31.13 <0.001

verbal informed consent was gained from patients
before collecting data.

RESULTS

The study involved 100 patients over a period of
one year. The mean age of the study sample was
62.5 + 8.3 years. There were 28 females and
72 males. The cartilaginous lesions were found
in all knee compartments; 70 patients suffered
from one compartment lesion, 25 patients had two-
compartment lesions, and 5 patients had three-
compartment lesions. However, all patients had
medial condylar lesions in the femur. The mean size
of the lesion was 3.39 cm, with a range from 2-9 cm.

The VAS scale didn’t meet the normality in the
Kolmogorov-Smirnov test, and a non-parametric
test was used. There was a statistically signiϐicant
relationship between preoperative scores and post-
operative ones. Lysholm and KOOS scores had a sta-
tistically signiϐicant relationship with VAS increase.
On the other hand, the statistical relationship was a
decrease in varus angle in an x-ray. This indicates
improvement in patients’ condition. Table 1 shows
the scores of preoperative and postoperative assess-
ments among study participants.

There were statistically signiϐicant differences
among assessment scores before and after the
surgery with patients’ gender. However, there was
no difference in scores of KOOS, VAS, Lysholm, and
varus angles assessment before the surgery across
all age groups. It was found that the age group sixty
to seventy years demonstrated an increase that was
statistically signiϐicant when comparedwith the age
group of more than seventy years in KOOS scores.

DISCUSSION

Previous literatures demonstrated that HFO
might be utilized as a good management for knee
osteoarthritis, which may considerably improve the
ankle between hip-knee-ankle and KOOS score for
surgical patients (Tang et al., 2000). Nevertheless,
the short surgical clinical state of affairs enhance-
ments of certain patients stayed off (Amendola

and Bonasia, 2010). Therefore, the way to make
better the end result of HFO is a vital concern. In
distinction to HTO, that includes surgical types
of management among patients with a surgical
angle at operation might be monitored. Surgical
ways quantity of HFO is a smaller amount. There-
fore, patient choice started to be a vital issue for
additional checkups prior to the surgical procedure.

This study aimed to look at the operative clini-
cal consequences, and the indicators of short-term
surgical outcomes to help the patient to choose
the surgical procedure, to additional make it clear
regarding the surgery indications. Furthermore, to
enhance surgical operation result of cure. During
this study, KOOS and visual analogue scores were
designated to be clinical indicators to be factors for
analysis. Additionally, picture taking factors were
designated and joint house dimensions. Settlement
worth (Dong et al., 2016), an element reϐlective of
the non-uniform degree of the highland leg bone,
was additionally enclosed (Helminen, 2009).

The techniques used in our study was performed in
many other studies before. This technique is recom-
mended due to its high success rate when used for
knee joint osteoarthritis with the presence of varus
deformity. In 2018, it was reported that this tech-
nique is associated with zero complications among
147 patients and with a 100% success rate (Altman
et al., 1986). The major advantage of these tech-
niques is the high success rate, no or few complica-
tions and easy surgical performance.

There were some studies that reported results on
this technique. It was reported in (Brandt et al.,
2010) that these two techniques reduced the pain
symptoms among 73% of 50 patients when per-
formed the surgical procedures. Authors of the
same studies stated that these techniques, when
combined, might take a longer time than (Insall
et al., 1989). There is a systematic review (Hunter
et al., 2005) that concluded and both techniques
together are the best techniques to relieve knee joint
osteoarthritis. However, it is argued that these tech-
niques are the best method with regard to compli-
cations and could be used without sedation or any
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assistance (Hunter and Wilson, 2009). There is a
need for more extensive research in the ϐield and
to include all reduction techniques (Tourville et al.,
2013).

As a consequence of these patients, HFO was not
enough to completelymake the varus deformity bet-
ter with a good prognosis (Yokoyama et al., 2016).
Additionally, settlementworthwas considered as an
element in order to mirror the degree of leg bone
angle (Kanamiya et al., 2002). The upper settle-
ment is worth a lot of importance the result of lat-
eral leg bone support and also the higher the end
result of HFO. Such ϐindings steered that HFOwithin
the treatment and management of osteoarthritis of
the knee joint was closely associated with consider-
able hood prognosis and healing rates. Patients who
had an increase in the settlementworth to have HFO
surgery might get a higher useful prognosis (Fife
et al., 1991).
This is the ϐirst study, to the best of our knowledge,
to present data on these combined techniques. We
would recommend this technique to be involved in
the practice of all orthopedics in managing patients
diagnosed with osteoarthritis with medial varus
deformity in the country. We also recommend to
form a protocol for this technique and train ortho-
pedic practitioners to perform it easily.

CONCLUSIONS

According to previous results, the high ϐibular
osteotomy should be considered as initial surgical
treatment for medial compartment osteoarthritis
knee before going for anymajor procedure like total
knee replacement because this is a minor surgical
procedure with very good results in expert hands.

Funding Support
The authors declare that they have no funding sup-
port for this study.

Conϐlict of Interest
The authors declare that they have no conϐlict of
interest for this study.

REFERENCES

Altman, R., Asch, E., Bloch, D., Bole, G., Borenstein,
D., Brandt, K., Christy, W., Cooke, T. D., Greenwald,
R., Hochberg, M., Howell, D., Kaplan, D., Koop-
man, W., Longley, S., Mankin, H., Mcshane, D. J.,
Medsger, T., Meenan, R., Mikkelsen, W., Wolfe, F.
1986. Development of criteria for the classiϐica-
tion and reporting of osteoarthritis: Classiϐication
of osteoarthritis of the knee. Arthritis andRheuma-
tism, 29(8):1039–1049.

Amendola, A., Bonasia, D. E. 2010. Results of high
tibial osteotomy: a review of the literature. Inter-
national Orthopaedics, 34(2):155–160.

Brandt, K. D., Fife, R. S., Braunstein, E. M., Katz, B.
2010. Radiographic grading of the severity of
knee osteoarthritis: Relation of the kellgren and
Lawrence grade to a grade based on joint space
narrowing and correlation with arthroscopic evi-
dence of articular cartilage degeneration. Arthritis
and Rheumatism, 34(11):1381–1386.

Dettoni, F., Bonasia, D. E., Castoldi, F., Bruzzone, M.,
Blonna, D., Rossi, R. 2010. High tibial osteotomy
versus unicompartmental knee arthroplasty for
medial compartment arthrosis of the knee: a
review of the literature. Iowa Orthop J, 30:131–
171.

Dong, T., Chen, W., Zhang, F., Yin, B., Tian, Y., Zhang,
Y. 2016. Radiographic measures of settlement
phenomenon in patients with medial compart-
ment knee osteoarthritis. Clinical Rheumatology,
35(6):1573–1578.

Duivenvoorden, T., Brouwer, R. W., Baan, A., Bos,
P. K., Reijman, M., Zeinstra, B., M, S. 2014.
Comparison of closing-wedge and opening-wedge
high tibial osteotomy for medial compartment
osteoarthritis of the knee: a randomized con-
trolled trial with a six-year follow-up. J Bone Joint
Surg Am, 96:1425–1432.

Fife, R. S., Brandt, K. D., Braunstein, E. M., Katz, B. P.,
Shelbourne, K. D., Kalasinski, L. A., Ryan, S. 1991.
Relationship between arthroscopic evidence of
cartilage damage and radiographic evidence of
joint space narrowing in early osteoarthritis of the
knee. Arthritis and Rheumatism, 34(4):377–382.

Helminen, H. J. 2009. Sports, loading of carti-
lage, osteoarthritis and its prevention. Scandi-
navian Journal of Medicine and Science in Sports,
19(2):143–145.

Hunter, D. J., Wilson, D. R. 2009. Imaging the Role of
Biomechanics inOsteoarthritis. RheumaticDisease
Clinics of North America, 35(3):465–483.

Hunter, D. J., Zhang, Y., Niu, J., Tu, X., Amin, S., Gog-
gins, J., Lavalley, M., Guermazi, A., Gale, D., Fel-
son, D. T. 2005. Structural factors associated with
malalignment in knee osteoarthritis: the Boston
osteoarthritis knee study. The Journal of Rheuma-
tology, 32(11):2192–2199.

Insall, J. N., Dorr, L. D., Scott, R. D., Norman, W. 1989.
Rationale of The Knee Society Clinical Rating Sys-
tem. Clinical Orthopaedics and Related Research,
(248):13–14.

Kanamiya, T., Naito, M., Hara, M., Yoshimura, I.
2002. The inϐluences of biomechanical factors on

2328 © International Journal of Research in Pharmaceutical Sciences



Niaz Hussain Keerio et al., Int. J. Res. Pharm. Sci., 2021, 12(4), 2325-2329

cartilage regeneration after high tibial osteotomy
for knees with medial compartment osteoarthri-
tis. Arthroscopy: The Journal of Arthroscopic and
Related Surgery, 18(7):725–729.

Kirgis, A., Albrecht, S. 1992. Palsy of the deep per-
oneal nerve after proximal tibial osteotomy. An
anatomical study. The Journal of Bone and Joint
Surgery, 74(8):1180–1185.

Laprade, R. F., Spiridonov, S. I., Nystrom, L. M.,
Jansson, K. S. 2012. Prospective Outcomes of
Young and Middle-Aged Adults with Medial Com-
partment Osteoarthritis Treated With a Proximal
Tibial Opening Wedge Osteotomy. Arthroscopy:
The Journal of Arthroscopic and Related Surgery,
28(3):354–364.

Lee, D. C., Byun, S. J. 2012. High tibial osteotomy.
Knee Surg Relat Res, 24(2):61–69.

Naudie, D., Bourne, R. B., Rorabeck, C. H., Bourne,
T. J. 1999. Survivorship of the High Tibial Valgus
Osteotomy A 10-to 22-Year Follow-up Study. Clini-
cal Orthopaedics and Related Research, 367:18–27.

Ryu, S. M., Park, J. W., Na, H. D., Shon, O. J. 2018. High
Tibial Osteotomy versus Unicompartmental Knee
Arthroplasty for Medial Compartment Arthrosis
with Kissing Lesions in Relatively Young Patients.
Knee Surgery and Related Research, 30:17–22.

Spahn, G., Hofmann, G. O., Engelhardt, L. V. V., Li,
M., Neubauer, H., Klinger, H. M. 2013. The impact
of a high tibial valgus osteotomy and unicondy-
lar medial arthroplasty on the treatment for knee
osteoarthritis: a meta-analysis. Knee Surgery,
Sports Traumatology, Arthroscopy, 21(1):96–112.

Sprenger, T. R., Doerzbacher, J. F. 2003. Tibial
Osteotomy for the Treatment of Varus gonarthro-
sis. The Journal of Bone and Joint Surgery,
85(3):469–474.

Tang, W. M., Zhu, Y. H., Chiu, K. Y. 2000. Axial
Alignment of the Lower Extremity in Chinese
Adults. The Journal of Bone and Joint Surgery,
82(11):1603–1608.

Tourville, T. W., Johnson, R. J., Slauterbeck, J. R.,
Naud, S., Beynnon, B. D. 2013. Assessment of Early
Tibiofemoral Joint Space Width Changes After
Anterior Cruciate Ligament Injury and Recon-
struction. The American Journal of SportsMedicine,
41(4):769–778.

Wang, X., Wei, L., Lv, Z., Zhao, B., Duan, Z., Wu,
W., Zhang, B., Wei, X. 2017. Proximal ϐibular
osteotomy: a new surgery for pain relief and
improvement of joint function in patients with
knee osteoarthritis. Journal of International Medi-
cal Research, 45(1):282–289.

Yokoyama, M., Nakamura, Y., Onishi, T., Hirano, K.,

Doi, M. 2016. Healing period after open high tibial
osteotomy and related factors: Can we really say
that it is long? SpringerPlus, 5:123.

Zhang, Y. Z. 2015. Innovations in Orthopedics and
Traumatology in China. Chinese Medical Journal,
128(21):2841–2842.

© International Journal of Research in Pharmaceutical Sciences 2329


	Introduction
	Methods
	Results
	Discussion
	Conclusions

