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Abstract

Introduction The problem of varus deformed knee joint osteoarthritis remains one of the actual topics of modern adult orthopedics. The use of many
well-known methods of surgical interventions and arthroscopic technology are not rational in terms of restoring the biomechanical axis of the lower
limb. The purpose of the research Analysis of the results of arthroscopic debridement and the use of proximal fibular osteotomy (PFO) in the treatment
of varus deformed knee osteoarthritis. Materials and investigation methods Our study included a survey of 152 patients with deforming osteoarthritis
of I-II-III degree and varus deformity of the knee joint, dividing them into 2 groups: Group I (control) consisted of 131 patients who underwent
debridement of the articular surface. Group II (main) consisted of 19 patients with debridement and PFO developed in our clinic. The analysis of the
achieved results was assessed on the basis of indicators of the KSS scale. Results The results of the surgery in both groups were reviewed comparatively
at 1 year after surgery by KSS scale data with results: < 60 points - unsatisfactory; 60-69 points - satisfactory; 70-79 points - good; 80-100 points -
rated very good. Conclusion The use of the KSS scale to assess the long-term results of treatment of patients with deformed osteoarthritis of the knee
joint is optimal. The combined use of arthroscopic debridement with PFO allowed to increase the proportion of good results to 89 % versus 69 % of
patients using arthroscopic debridement without PFO, as well as reduce the proportion of unsatisfactory results to “zero” versus 9 % of patients using
arthroscopic debridement.
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AnHomayus

BBegenne. [Tpo6iema jeueHnst OCTeO0apTpuTa KOJIEHHOTO CYCTaBa C BapyCHOW Aedopmariyeii 0CTaéTcsl OLHOM M3 aKTyaJbHbIX TEM COBPEMEHHOM
B3pOCJION opronenyu. [IpyMeHeHMe MHOTMX M3BECTHBIX METOZIOB ONE€PaTMBHBIX BMELIATENbCTB M apTPOCKONMYECKOV TEXHOJOTMYU He SIBIISeTCS
palMOHAaNIbHBIM B ILJIAaHE BOCCTAHOBJIEHMS OMOMEXaHMYECKOV OCK HVKHel KoHeyHOCTH. Llenb. AHanm3 pesysibTaToB apTPOCKOMNYECKOTrO
ne6puamMeHTa C MIpOKCUMasibHON (GubynsapHoii ocreoromuest (IIDPO) B JseueHun pedoOpMMUPYIOLIETO OCTEOAPTPUTA KOJIEHHOTO CYCTaBa.
Marepuanbl 1 MeToabl. B ncciegosanye BrioueHo 152 60sbHbIX ¢ gedopmupyimm octeoaptputom I-1I-111 crenenn u BapycHou pedopmarmei
KOJIEHHOT'O CyCTaBa, KOTOPbIE pasfesieHbl Ha 2 IPy bl I rpyminy (KOHTPOJIbHYI0) cocTaBmi 1 31 60/1bHON. Y JaHHbBIX HALMEHTOB BbITIOJIHSIIN [e6PUIeMEHT
cycraBHoi noBepxHoctu. ['pynmy II (ocHOBHYI0) cocraBmmm 19 maumeHTOB, Yy KOTOPbIX BbinoiaHeH ae6pumemenT u [1MO mo paspaboTaHHO B
Halllell KIMHVUKe MeTOofiMKe. AHanu3 JOCTUTHYTBIX Pe3y/bTaToB OLeHMBaIM Ha OCHOBe rnokasareseli mkanpl KCC. Pesynbrarbl. CpaBHUTETBHO
MpoaHaIM3MPOBaHbI Pe3yJsIbTaThl B 06eMx rpymnax uepes 1 rox mocie omnepaimu mo AaHHbIM 1ikaabl KSS. TTokasarenu < 60 6a/U10B paciieHeHbl Kak
HeynoBieTBopuresnbHble; 60-69 6annoB - ygosnerBoputenbHbie; 70-79 6amwioB - xopoune; 80-100 6a/uioB - oyenb xopoiune. BoiBogbr. 11lkana
KSS ps1s1 oueHKM OTHaeHHBIX Pe3yJabTaToOB JiedeHus! GOJbHBIX C AeOpMMUPYIOIIMM OCTe0apTPO30M KOJIEHHOTO CYCTaBa SIBJISETCS ONTUMAaJIbHOM.
Kom6uHupoBaHHOE NpUMeHeHMe apTpockonmnueckoro gebpuaementa u [IOO M03BOIWIO YBEIUUUTD OO XOPOIIMX Pe3ysbTaToB g0 89 % mpoTus
69 % y 60JIbHBIX, KOTOPBIM NPUMEHSIJIM apTPOCKONIMYecKyto MaHumyssiumio 6e3 [1P0, a Takke CHU3UTH JOJIO HEYILOBJIETBOPUTEIbHBIX PE3Y/IbTAaTOB
IO «HYJISI» TI0 CPaBHEHMIO ¢ 9 % y MalyeHTOB Py MCIOIb30BaHMY TOJBKO apTPOCKOMMYECKOro AeGpuieMeHTa.

KitioueBbIe ¢10Ba: KOJIEHHBII CyCTaB, 1e(OPMUPYIOLINII OCTE0APTPO3, OCTEOTOMSI, aPTPOCKOIIHS

Ana yumuposanus: AccoummpoBaHHOE NpUMeEHeHMEe apTPOCKOMMYEeCKoro AebpuamMeHTa 1 NpoKcMManbHoM ManobepLoBoi 0CTEOTOMUK Mpw fe-
YeHUM NauMeHToB C fedopMupyoLWMM apTpo30M KoneHHoro cyctaa / M.E. MpucmeTtos, X.T. ®o3unos, LLU.K. Xakumos, H.b. Cacdapos // leHuit
optoneamn. 2022.T. 28,N2 6. C. 768-773.D0I: 10.18019/1028-4427-2022-28-6-768-773. EDN PLBDYF.

RELEVANCE OF THE SUBJECT

Among large support joints, the rate of injury due to
degenerative-dystrophic changes of the knee joint remains
high, leading to a sharp disruption of the normal movement
biomechanics of the human musculoskeletal system,
patients needing additional support and a significant
decrease in functional and social adaptation [1, 2]. An
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analysis of recent literature shows that the initial change
in knee joint biomechanics occurs in 20 % of people, of
which 87 % of patients with deformable osteoarthritis have
varus deformity, and 100 % of patients over 51 years of age
have knee joint biomechanical disorders [3]. Arthroscopic
diagnosis and treatment - determining the functional status
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of the joint, debridement of degenerative-dystrophic tissue,
cleaning of chondromalacia foci, tunneling operations have
solved important problems of advanced orthopedics [4].

Knee joint debridement is 74 % effective, including
procedures such as degenerative-dystrophic altered tissue
of the joint, cleaning of chondromalacia foci and synovial
joint surfaces, as well as removal of meniscectomy and
osteophytes [5].

According to scientists, after the operation of proximal
fibular osteotomy (PFO) in deformed osteoarthritis of the
knee, due to the weakening of the external components
of the knee joint changes the balance of the joint and the
mechanism of redistribution of load on the outer and inner
plateaus [6, 7, 8].

However, the above-mentioned degenerative-dystrophic
changes in the knee joint and debridement aimed at restoring
the biomechanical axis of the lower limb and the combined
use of proximal fibular osteotomies are emerging [9].

The Department of Sports Trauma of the Republican
Specialized Scientific-Practical Medical Center for
Traumatology and Orthopedics and the Bukhara branch of
the Republican Scientific Center of Emergency Care have
increased the share of good results in the complex use of
joint arthroscopic debridement and PFO in the treatment of
deforming osteoarthritis of the knee in 2018-2020.

The purpose of the research. Analysis of the results
of arthroscopic debridization and the use of PFO in the
treatment of varus deformed knee osteoarthritis.

MATERIALS AND INVESTIGATION METHODS

In our study, we included 152 patients with grade I-II-
IIT deformity arthritis and varus deformity of the knee joint,
who treated in the Department of Sports Trauma of the
Republican Specialized Scientific-Practical Medical Center
for Traumatology and Orthopedics and the traumatology
department of Bukhara branch of the Republican Scientific
Center of Emergency Care between 2018 and 2020. The
average age of the patients was 55,3 + 2,7 years (min - 35;
max - 80).

Severity of degenerative-dystrophic changes in the joint
were divided into groups according to the classification by
Kosinsky N.S. (1961) [4]. All patients were divided into 2
groups and long-term postoperative outcomes were studied.
Group I (control) consisted of 131 patients, of which 115
were women and 18 were men. Patients in this group
underwent debridement of joint surfaces. Group II (basic)
consisted of 19 patients, including 15 women, 4 men. This
group of patients underwent joint debridement and PFO,
the surgical procedure developed in our clinic and a utility
model patent (FAP 01859) was obtained (Table 1).

All treated patients had varus deformities of the knee
joints. For diagnostic purposes, radiography and MRI of
the knee joint were performed in 2 projections.

Patients underwent knee debridement and PFO
surgeries performed according to standard techniques.
Surgical procedures were performed under arthroscopy.
Surgical procedures were performed under arthroscopy.
The analysis of the obtained results was evaluated on the
basis of indicators of KSS (Knee Society Scores) scale
(Insall J. et all, 1989), proposed by the American Knee
Association.

Statistical data The study results were processed using
the Microsoft Excel program. Differences were considered

statistically significant at p < 0.05, where p is the level
of significance of these criteria. All results are presented
as M * o, where M is the sample mean, G is the standard
deviation.

Outcome analysis

The results of the surgery were reviewed at 3, 6,
12 months (short-term) and 1 year (long-term) after the
operation.Evaluation of the obtained results was carried out
on the basis of anterior and lateral projection radiographic
data and KSS scale.

The KSS scale was used to assess knee joint function,
and the results were evaluated on days 1, 2, 3 before surgery
and 1 and 6 months after surgery.In the assessment by the
KSS method, the knee joint was assessed based on its
clinical-functional status and the stability of the tibiolateral
joint,scores were summarized in the evaluation of results:
< 60 points — unsatisfactory; 60-69 points - satisfactory;
70-79 points - good; 80-100 points - rated very good
(Tables 2 and 3).

In Tables 2 and 3 above, the results of surgical
procedures performed in 133 patients of control groups
and 19 patients of the basic groups with osteoarthritis of
the knee joint were evaluated based on the analysis of
clinical and functional indicators of the KSS scale. From
the clinical indicators, the intensity of pain syndrome was
assessed on the basis of "mild pain and moderate pain"
criteria and showed a significant decrease in the number of
patients in the control group after arthroscopic debridement
+ PFO procedures performed in the basic group of patients,
in the control group, “mild pain” increased by 14.3 %,
“moderate pain” decreased by 46 %, and in the basic group
of patients, “mild pain” decreased by 5 %, and “moderate
pain” decreased by 63 %.

Table 1
Division of patients by gender, type of surgical procedure used
Criteria Basic group (n = 19) Control group (n = 133) Total
female male Female male
Gender 152
15 4 115 18
Surgical procedures performed Joint debridement + PFO (n = 19) Joint debridement (n = 133) 152
II degree IIT degree I degree II degree IIT degree
Degree of pathology 152
11 (61,2 %) 8 (38,8 %) 5(3,8 %) 89 (67,9 %) 39 (29,8 %)
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Table 2
Patients in the control group underwent surgery and subsequent outcomes were evaluated as per the KSS scale
Criteria Control group patients (n = 133)
Walkin No pain Weak pain Moderate pain Acute pain
Pai & -/97 (/72,9 %) 5/24 (3,7/18 %) 73/12 (55/9 %) 55/- (41,3/- %)
ain
Climbing the No pain Mild pain Moderate pain Acute pain
stairs -/74 (/55,6 %) 12/31 (9/23,3 %) 87/28 (65,4/21 %) 34/- (25,6/-)
. . 5 degrees 10 deg. 15 deg. 20 deg. 25 deg.
Amplitude of motion
71/13 (53,4/9,8 %) | 26/37 (19,5/28 %) | 21/56 (15,8/42 %) | 15/2211,3/16,5 %) -/5 (/3,7 %)
Anterior- Less than 5 mm 5-10 mm 10 + mm
Clinical Tibiolateral posterior 63/66 (47,4/49,6 %) 47/51 (35,3/38,4 %) 23/16 (17,3/12 %)
evaluation | stability Less than 5 mm 5-10 mm 10 + mm
Medio-lateral
72/84 (54/63 %) 36/43 (27/32,5 %) 25/6 (19/4,5 %)
Bendin 5-10 deg. 11-15 deg. 16-20 deg. > 20 deg.
Contract & 51/95 (38,3/71,4 %) 37/14 (27,8/10,5 %) 35/16 26,4/12 %) 10/8 (7,5/6,1 %)
ontracture
Unbendi Not detected <10 deg. 10 - 20 deg. > 20 deg.
nbendin,
& 86/91 (64,7/68,5) 27/32 20,3/24 %) 20/10 (15/7,5 %) -/~ (/- %)
L Less than 5 deg. 5-10 deg. More than every 5 degrees
Deviation line
78/96 (58,6/72,2 %) 37/25 (27,8/19 %) 18/12 (13,5)
Walki Unlimited >2 km 1-2km <1km Tied Can't walk
alkin,
& 38/17 (28,6/12,8 %)| 19/8 (14,3/6 %) |30/75 (22,6/56,5 %)| 36/28 (27/21 %) | 10/5 (7,5/3,7 %) -/~ (/- %)
Functional Climbing the stairs N2 climbs Easy up, hard down | Up and down hard | Easy down, hard up Can’t climb
evaluation 67/84 (50,4/63,2 %) | 46/32 (34,6/24 %) | 18/15 (13,5/11,3 %) 2/2 (1,5/1,55) /- (-/- %)
Walking using a walking Doesn’t use Using a crutch Using a double-sided crutch | Using a crutch or wheelchair
device 61/89 (45,9/67 %) | 47/25 (35,3/18,8 %) 18/14 (13,5/10,5 %) 7/5 (5,3/3,7 %)
Table 3
The basic group of patients underwent surgery and subsequent outcomes were evaluated as per the KSS scale
Criteria Control group patients (n = 133)
. No pain Weak pain Moderate pain Acute pain
Walking o - o o
Pain -/14 (/74 %) 5/4 (26/21 %) 13/1 (68/5 %) 1/- (6/ %)
Climbing the No pain Mild pain Moderate pain Acute pain
stairs -/11 (-/58 %) 9/7 (47/36,7 %) 7/1 (37/5,3 %) 3/- (16/- %)
. . 5 deg. 10 deg. 15 deg. 20 deg. 25 deg.
Amplitude of motion
2/1 (11/6 %) 4/1 (21/6 %) 5/8(26/42 %) 5/7 (26/36 %) 3/2 (16/10 %)
Anterior- Less than 5 mm 5-10 mm 10 + mm
Clinical Tibiolateral posterior 6/3 (32/16 %) 9/7 (47/37 %) 4/9 (21/47 %)
evaluation | stability 5 MM 1aH Kam 510 MM 10 + Mm
Medio-lateral
8/5(42/26,3 %) 8/9 (42/47,4 %) 3/5 (16/26,3 %)
. 5-10 deg. 11-15 deg. 16-20 deg. > 20 deg.
Bending
Contracture 6/9 (32/47 %) 7/8 (37/42 %) 5/2 (26/11 %) 1/- (5/ %)
Unbendi Not detected < 10 deg. 10-20 deg. > 20 deg.
nbendin,
& 8/9 (42/47 %) 7/8 (37/42 %) 4/2 (21/11 %) -/~ (/- %)
L Less than 5 deg. 5-10 deg. More than every 5 degrees
Deviation line
7/9 (37/47 %) 7/8 (37/42 %) 5/2 (26/11 %)
Walki Unlimited >2 km 1-2 km <1km Tied Can't walk
alkin,
& 3/7 (16/37 %) 10/8 (52/42 %) | 4/2 (21/11 %) 2/2 (11/11 %) /- (/- %) -/~ (/- %)
Functional Lo . N2 climbs Easy up, hard down | Up and down hard | Easy down, hard up Can’t climb
. Climbing the stairs
evaluation 7/9 (37/47 %) 6/7 (31,6/37 %) 3/1 (15,7/5 %) 3/2 (15,7/11 %) /- (/- %)
Walking using a walking Doesn’t use Using a crutch Using a double-sided crutch | Using a crutch or wheelchair
device 11/14 (58/74 %) 4/5 (21/26 %) -/~ (/- %) 4/- (21/- %)

Surgical procedures performed in all patients resulted
in an increase in range of motion in the knee joint.
Analysis of indicators in patients of the main and control
groups The complex application of arthroscopy + PFO led
to an increase in the criterion of painless "amplitude of
movement" based on the correction of the biomechanical
axis of the lower limb in patients, in patients of the control
group "10-degree movement amplitude" increased by

8.5 %, 15 deg. - increased by 26.2 %, 20 deg. - increased
by 5.2 %, and in the basic group of patients - 10 deg. -
decreased by 15 %, 15 deg. - increased by 16 % and
20 deg. - increased by 10 %.

The improvement in knee joint function was also
explained by a decrease in the criterion of "bending and
unbending contracture” of the knee joint, i.e. the developed
knee joint "bending contracture - 16-20 and > 20 degree"
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in the control group decreased by 14 % and 1.4 %,
"unbending contracture”" decreased by 7.5 %, and in the
basic group of patients "bending contracture" decreased by
15 %, after surgery > 20 degrees. Patients with "bending
contracture of the knee joint" were not identified. Patients
with "> 20 degree knee unbending contracture" decreased
by 10 % and "> 20 degree knee unbending contracture"
contract were not identified.

When we functionally evaluated the results, the pre-
and post-operative outcomes were analyzed according
to the criterion of “walking” among the patients of the
basic and control groups. At the same time, patients in
the control group with no "walking limits" before the
surgery accounted for 28.6 %, and this figure decreased to
12.8 % after the surgery.In the basic group of patients, this
criterion increased from 16 % to 37 %, and the criterion of
"walking up to 2 km" decreased from 14.3 % to 6 % in the
control group. In the basic group of patients, it decreased
from 52 % to 42 %.The indicators obtained on the criterion
of "walking limit" for 1-2 km increased from 22.6 % to
56.5 % in patients of the control group, in the basic groupit
decreased from 21 % to 11 %. The criterion "walking with
a crutch or additional support devices" decreased from
7.5 % to 3.7 % in patients in the control group, among the
basic group of patients, no patients "walking with a crutch
or additional support devices" were identified.

In the functional assessment of long-term postoperative
outcomes, they were assessed according to the criterion of

“climbing the stairs”, at the same time, the criterion "easy to
climb stairs and difficult to descend" increased from 31.6 %
to 37 % in the basic group of patients;in control group
patients, it decreased from 34.6 % to 24 %. According to the
criterion "difficult to climb and descend the stairs" there was
a decrease from 13.5 % to 11.3 % in patients of the control
group, and from 15.7 % to 5 % in patients of the basic group.

Comparing pre- and postoperative parameters in the
control and basic group of patients on the criterion of
"walking using the device"showed that patients who did
not use a walking device increased from 61 % to 89 %
in the control group; in the basic group, it increased from
58 % to 74 %. Among patients of the control group with
the “crutch” or “wheelchair”, the number decreased from
5.3 % to 3.7 %, in the basic group, 21 % of such patients
were identified before surgery, and no patients with
“crutches” or “wheelchairs” were identified after surgery.

Clinical example

Patient A. was born in 1957. Medical card No. 7376,
on November 18, 2019 was admitted to the Department
of Sports Trauma of the Republican Specialized Scientific-
Practical Medical Center of Traumatology and Orthopedics
with the following diagnosis:Deforming osteoarthritis
of both knee joints, grade III, right knee joint synovitis,
medial meniscus meniscopathy, chondromalacia of the hip
and tibia, grade I'V.

On November 22, 2019, the patient underwent “Knee
joint debridement and PFO surgeries” (Fig. 1).

;TR ey T

Fig. 1. Patient A., deforming arthrosis of the knee joint: a - general view; b - MRI image, medial meniscopathy, suprapatellar bursitis; ¢ - X-ray
image, the edges of the bone are pointed, narrowing of the medial joint gap of the knee joint, and osteophytes are detected; d - X-ray image,
postoperative symptoms of proximal fibular osteotomy are detected
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DISCUSSION

Based on the literature, the concept of "debridement"
is understood as a part of synovectomy, resection of
degeneratively injured menisci, removal of loose bodies,
treatment of osteophytes, resection of intra-articular scars
and knee joint detection, as well as the effectiveness of
concomitant use of joint lavage was found to be 74 %
increased.

According to V.I. Shevtsov (2009), using the
practice of arthroscopy during the period of 2000 to
2009, analysis of long-term postoperative outcomes of
30 patients aged 21-69 years diagnosed with deforming
osteoarthritis of the knee joint was found to be good in
96.7 % of cases [10].

D.N. Zubok and co-authors (2010) demonstrated the
benefits of debridement arthroscopy in the treatment of
patients with deforming osteoarthritis of the knee joint and
it was acknowledged that the proportion of postoperative
complications was reduced by 3.8 times [11].

The uniqueness of the role of arthroscopy in the
surgical treatment of degeneratively altered tissue of the

knee joint has been proven in the literature, however, the
biomechanical effects of knee deforming arthrosis in varus
deformities have not been studied [12, 13, 14].

Osteotomy and resection of the proximal part of the
fibula in varus deformities of the knee joint have been
performed by a group of scientists and have been shown
to increase the proportion of good results in the short time
period [15, 16, 17].

It is known that proximal fibular osteotomy in deforming
osteoarthritis of the knee joint was first developed and used
by Indian scientists Dr. Yeshwanth Subash and Dr. Gunalan
K Naidu (2018) [18, 19].

L. Prakash (2019) performed PFO surgeries in
51 patients with medial varus osteoarthritis of the knee
joint, indicating that a number of indicators approached
the significant normal range,i.e., the femoral-tibial angle
decreased from 181 = 1.9° to 178 # 2.0°, and the medial
joint gapincreased from 1.2 £ 0.7 mm to 4.5 £ 1.1 mm
(P <0.001), and the lateral joint gapwas reduced from
7.2+ 1.2mmto 5.2 # 1.1 mm(P < 0,001) [20].

CONCLUSION

The use of the KSS scale to assess the long-term results
of treatment of patients with deformed osteoarthritis of the
knee joint is optimal.

The combined use of arthroscopic debridement with
PFO in patients with OA of the knee joint allowed to

increase the proportion of good results to 89 % versus
69 % of patients using arthroscopic debridement without
PFO, as well as reduce the proportion of unsatisfactory
results to “zero” versus 9 % of patients using arthroscopic
debridement.
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