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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: The knee joint, through its anatomy,
biomechanics, and function, represents a highly complex
mechanism. In recent years, the implantation of knee prostheses
has markedly increased worldwide, driven by the need to reduce
pain and improve mobility. Although total knee arthroplasty
currently remains the most common treatment for advanced-
stage gonarthrosis, achieving optimal surgical outcomes,
restoring full functional mobility, and accurately predicting
postoperative results continue to pose significant challenges.

Objectives: The aim of our study was to determine the
advantages of surgical treatment of gonarthrosis using a
computer-assisted navigation system and to assess how these
advantages influence the biomechanical characteristics of the
knee joint and postoperative pain.

Methods: A total of 100 patients who underwent primary
total knee replacement between 2020 and 2024 (using only a
sliding implant with patellar resurfacing) were evaluated on
Randomized bases. Patients were allocated to the two study
groups using a stratified randomization approach with a 1:1
allocation ratio. Stratification was performed by sex to ensure
an equal distribution of male and female patients between
the navigation-assisted total knee arthroplasty group and the
standard surgery group. This approach was chosen to minimize
potential confounding related to sex-specific differences in
postoperative pain perception and functional recovery. All
eligible patients meeting the inclusion criteria were assigned to
one of the two groups according to the predefined randomization
scheme prior to surgery.

All patients received a prosthesis with a tibially fixed
polyethylene insert and preservation of the posterior cruciate
ligament (Fa. Aesculap). The patients were divided into two
main groups: the N-group, who underwent computer-assisted
navigation—guided total knee arthroplasty with patellar
resurfacing (OrthoPilot®, Fa. B. Braun, Aesculap), and the
S-group, who underwent standard total knee arthroplasty with
patellar resurfacing. Pre- and postoperative pain assessment was
performed using the 0—10 Numerical Rating Scale (NRS), while
the knee joint range of motion was evaluated using the neutral-
zero method. The postoperative follow-up period was 6 months.

Results: No significant differences were observed between the
groups with respect to age or sex. In the preoperative period,
22.0% of patients in the navigation-assisted group reported
moderate pain, whereas 78.0% reported severe pain. In the
standard surgery group, moderate pain was observed in 26.0% of
patients, and severe pain in 74.0%. According to postoperative
day 4-5 data, 38% of patients in the N group and 26% in the S
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group reported mild pain. Moderate pain was present in 48% of
the N group and 52% of the S group. Severe pain was noted in
14% of the N group and 22% of the S group. Importantly, pain
distribution between the N and S groups during postoperative
days 4-5 did not differ significantly (P > .05).

At the 6-week postoperative evaluation, 46.0% of patients in
the navigation group (N) reported no pain, 40.0% reported mild
pain, 12.0% reported moderate pain, and only 2.0% reported
severe pain. In the standard group (S), 30.0% were pain-free,
40.0% reported mild pain, 28.0% moderate pain, and 2.0%
severe pain. At the 6-month postoperative follow-up, 68% of
patients in the N group were pain-free, 28% had mild pain, and
4% had moderate pain. In the S group, 60% were pain-free,
34% reported mild pain, and 6% reported moderate pain. Based
on proportional distribution between groups, no statistically
significant differences were identified (P > .05).

Frequency analysis showed that the mean preoperative knee
flexion amplitude in the navigation-assisted group (N) was M
=109.70°, SD = 10.32, while in the standard group (S) it was
M = 104.40°, SD = 10.48. By postoperative day 5, a marked
reduction in flexion amplitude was observed in both groups (N:
M = 58.70°, SD = 15.28; S: M = 46.00°, SD = 11.07). During
subsequent rehabilitation, a clear recovery trend was noted. At
6 weeks postoperatively, the mean flexion amplitude increased
to M =119.40°, SD = 6.97 in the N group and M = 110.00°, SD
=9.04 in the S group. At the 6-month follow-up, both groups
reached their maximal recovery levels; however, the navigation-
assisted group continued to demonstrate superior knee flexion
amplitude (N: M = 121.00°, SD = 7.00; S: M = 113.40°, SD =
8.48).

Conclusions: Comparative analysis between the groups
demonstrated that, overall, patients who underwent navigation-
assisted surgery exhibited significantly greater knee flexion
amplitudes across the four time points assessed (F = 31.343,
p < .001). Notably, the between-group differences did not
emerge immediately but became pronounced at later stages—
specifically from the 6-week to the 6-month postoperative
period. A statistically significant interaction between time and
group was identified (Amplitudes x Group: F(3,96) = 3.458,
p = .019), indicating that the rate of improvement in knee
flexion amplitude differed between groups. Patients treated with
computer-assisted navigation recovered motion amplitude more
rapidly and more completely than those who underwent the
standard procedure.

The results further show that by postoperative week 6, 16%
more patients in the navigation-assisted group had achieved
a pain-free status compared with the standard surgery group.
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Conversely, moderate pain was observed 16% more frequently
in the standard technique group than in the navigation group at
the same postoperative interval.

Key words. Gonarthrosis, navigation in knee endoprosthesis
implantation, orthopilot, total knee arthroplasty.

Introduction.

It should be taken into account that in patients over 60 years of
age, approximately 90% of gonarthrosis cases ultimately require
endoprosthetic replacement. Consequently, this condition
carries both medical and social significance. Although total
knee arthroplasty (TKA) is currently the most common method
for treating advanced-stage gonarthrosis, achieving optimal
functional recovery of mobility and accurately predicting
postoperative outcomes remains a major clinical challenge [1-
4].

The idea of developing a computer-assisted navigation system
emerged from the need to address the problems described in
the global medical literature regarding knee joint arthroplasty.
The concept was based on establishing a precise relationship
between anatomically accurate implant positioning, restoration
of the joint’s postoperative biomechanical function, and,
ultimately, the longevity of the prosthesis. Navigation systems
such as OrthoPilot not only determine patient-specific bone
resection planes but also assess the degree of ligament tension
and suggest the most appropriate implant size for the individual
patient [5,6].

Why is it so crucial for a knee endoprosthesis to match the
patient’s anatomy as closely as possible?

The knee is a complex joint with individualized biomechanics.
Approaching every patient with a standardized anatomical model
disregards their unique structural characteristics. This, in turn,
alters the natural range of motion and affects all surrounding
structures, including patellar tracking, ligament tension, and
overall joint stability. This also explains why up to 20% of
patients remain dissatisfied after conventional, non-navigated
knee arthroplasty [2,3]. We suspect that such dissatisfaction is
largely attributable to disruption of the patient’s individual knee
anatomy, including alterations in anatomical and mechanical
axes.

Using a computer-assisted system, it becomes possible
to simulate patient-specific joint kinematics and determine
the optimal implant position. This approach offers multiple
advantages: preservation of the knee’s original biomechanics
and mobility, reduced postoperative pain, faster rehabilitation,
and significantly lower complication rates.

Since navigation-assisted arthroplasty such as OrthoPilot is
relatively new and requires additional specialized training, its
widespread adoption globally remains limited [4]. Consequently,
scientific publications addressing the outcomes of computer-
assisted knee arthroplasty are scarce. Existing studies in the
international literature predominantly focus on postoperative
radiographic outcomes of navigated TKA [7]. However, clinical
outcomes— postoperative biomechanical characteristics of the
knee, and pain intensity—are equally important and require
thorough evaluation [8-15].

The aim of our study is to identify the advantages achieved
through minimizing deviations in the mechanical axis of
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the lower limb. Achieving absolute anatomical accuracy
is practically impossible without computer assistance. The
study investigates correlations between pain intensity and
anthropometric parameters. We compare navigation-assisted
procedures with the standard technique and evaluate how these
advantages influence postoperative pain [16-29].

Materials and Methods.

The Randomized study included patients who underwent
primary knee joint replacement with a total endoprosthesis
(cruciate-retaining implant with patellar resurfacing) between
2020 and 2024. All procedures involved tibially fixed
polyethylene inserts with preservation of the posterior cruciate
ligament (Fa. Aesculap). Patients selected for inclusion were
those diagnosed with stage III-IV gonarthrosis according to the
Kellgren & Lawrence classification. and radiological evaluations
were performed preoperatively, at hospital discharge, and at 6
weeks and 6 months postoperatively.

Patients were divided into two main groups:

. N-group: Patients who underwent computer-assisted
total knee arthroplasty with patellar resurfacing using a
navigation system (OrthoPilot®, Fa. B. Braun, Aesculap).

. S-group: Patients who underwent standard (non-
navigated) total knee arthroplasty with patellar resurfacing.

Age subgroups:

. Group I: 50 to 65 years

. Group II: 66 to 80 years

Gender distribution:

. M: male

. F: female

The study consisted of 100 patients (50 female, 50 male)
who underwent primary total knee replacement with patellar
resurfacing between 2020 and 2024. Of these, 50 patients were
assigned to the N-group (25 female / 25 male) undergoing
computer-assisted navigation, and 50 patients to the S-group
(25 female / 25 male) undergoing the standard technique.

Results.

Pre- and postoperative radiographic evaluations were
performed, including anteroposterior (A.P.) and lateral
views of the knee joint, as well as full-length, weight-bearing
anteroposterior radiographs of the entire lower limb. Pain
assessment was conducted pre- and postoperatively using the
Numerical Rating Scale (NRS) ranging from 0 to 10.

Following hospital discharge, all patients underwent a
complete rehabilitation program, which included early
mechanotherapy, physiotherapy, lymphatic drainage, manual
therapy, and therapeutic exercises. Particular emphasis was
placed on strengthening the muscular apparatus (M. quadriceps
femoris, M. gastrocnemius, ischiocrural muscles/hamstrings)
and enhancing the stability of the knee joint.

No significant differences were observed in outcomes based
on age or sex. Analysis of knee flexion range revealed that,
preoperatively, the mean flexion in the computer-assisted
surgery group (N) was M = 109.70°, SD = 10.32, while in the
conventional surgery group (S) it was M = 104.40°, SD = 10.48.

On postoperative day 5, both groups experienced a marked
reduction in flexion amplitude (N: M = 58.70°, SD = 15.28; S:



M = 46.00°, SD = 11.07). Subsequent assessments showed a
clear trend of recovery. By 6 weeks postoperatively, the mean
flexion had increased to M = 119.40°, SD = 6.97 in the N group
and M = 110.00°, SD = 9.04 in the S group.

At 6 months postoperatively, both groups reached their
maximal flexion, although the computer-assisted group (N)
maintained a higher range of knee flexion (N: M = 121.00°, SD
=7.00; S: M = 113.40°, SD = 8.48).

Regarding postoperative pain during days 4-5, mild pain was
reported in 38% of patients in the N group and 26% in the S
group. Moderate pain was observed in 48% of N group patients
and 52% of S group patients, while severe pain occurred in 14%
of N group patients and 22% of S group patients.

By 6 weeks postoperatively, 46.0% of patients in the computer-
assisted group (N) reported no pain, 40.0% mild pain, 12.0%
moderate pain, and only 2.0% severe pain. In the conventional
surgery group (S), 30.0% were pain-free, 40.0% reported mild
pain, 28.0% moderate pain, and 2.0% severe pain (Figure 1).

Pain
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Discussion.

Since pain-level variables represent ordinal data—where each
category reflects the severity of pain within defined intervals
(0 = no pain, 1 = mild, 2 = moderate, 3 = severe pain)—a
Crosstab Analysis was employed to evaluate the association
between the type of surgery (computer-assisted navigation vs.
standard technique) and pain-level categories. Kendall’s tau-b
coefficient was used to determine the direction and strength
of the association, while standardized residual statistics were
applied to identify differences between groups.

In the preoperative period, 22.0% of patients who underwent
computer-assisted navigated surgery reported moderate pain,
whereas 78.0% reported severe pain. Among patients treated
with the traditional method, moderate pain was observed in
26.0%, and severe pain in 74.0%. The residual coefficients
indicate that preoperative pain perception did not significantly
differ between the N and S groups (P > .05), suggesting that the
groups were homogeneous at baseline.
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Figure 3. Patients with moderate pain.

It is noteworthy that during the early postoperative period
(days 4-5), pain perception did not significantly differ between
the combined N and S groups (P > .05). However, an important
trend was observed: severe pain occurred more frequently in the
S group, whereas mild pain was more common among patients
in the N group (Figures 2 and 3).

In this study, the primary objective was to evaluate the
dynamics of knee flexion amplitude changes over different
time points—preoperatively, and at 5 days, 6 weeks, and
6 months postoperatively—and to compare these changes
between two surgical techniques: computer-navigated surgery
and conventional standard surgery. To achieve this, a repeated
measures ANOVA was employed, allowing simultaneous
assessment of:

. The effect of time on knee flexion amplitude,
. The effect of surgical technique, and
. The interaction between time and surgical technique.

Multivariate analysis indicated that knee flexion amplitude
significantly changed over time (Pillai’s Trace = 0.966, Wilks’
Lambda = 0.034, F(3,96) = 902.062, p < 0.001). Furthermore,
the interaction between time and surgical group was statistically
significant (Amplitudes x Group: F(3,96) = 3.458, p = 0.019),
suggesting that the rate of knee flexion recovery differs between
the groups. Specifically, patients who underwent computer-
navigated surgery demonstrated a faster and more complete
recovery of knee flexion amplitude in the postoperative period
compared to those who underwent conventional surgery. The
significant interaction effect confirms that the type of surgical
procedure influences the recovery dynamics [21-29].

Conclusion.

At the sixth postoperative week, 16% more patients in the
computer-navigated surgery group (N) achieved a pain-
free state compared to the conventional surgery group (S).
Conversely, moderate pain was observed 16% more frequently
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in the conventional surgery group than in the navigated surgery
group. Analysis of standardized residuals indicated that in the N
group, the residual for the pain-free category was positive (0.9),
whereas for the moderate pain category it was negative (-1.3),
suggesting that pain-free status occurred more frequently,
and moderate pain less frequently, than expected. In contrast,
the S group showed the opposite trend, with moderate pain
observed more frequently than expected and pain-free status
less frequently.

Kendall’s tau-b correlation confirmed a weak but statistically
significant association between surgical technique and
postoperative pain (tb =0.193, p=0.035), indicating a tendency
for computer-navigated surgery to be associated with lower
postoperative pain at 6 weeks.

By the sixth postoperative month, 68% of patients in the N
group were pain-free, 28% reported mild pain, and 4% moderate
pain. In the S group, 60% were pain-free, 34% reported
mild pain, and 6% moderate pain. Although the percentage
differences between groups were not statistically significant (p
> 0.05), a slightly higher proportion of N group patients (8%)
achieved pain-free status compared to the S group.

Comparative analysis of knee flexion amplitude across the
four time points revealed a significant difference between
groups (F=31.343, p <0.001). Overall, patients who underwent
computer-navigated surgery consistently demonstrated higher
knee flexion amplitudes compared to those in the conventional
surgery group. Notably, the difference between groups became
more pronounced over time, particularly from 6 weeks to 6
months postoperatively.
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