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Abstract  18 

Background and purpose: Accurate restoration of leg length and femoral offset is critical in 19 

total hip arthroplasty (THA), yet intraoperative verification methods remain limited. This 20 

clinical study evaluated the accuracy, safety, and feasibility of a novel miniaturized 21 

intraoperative measurement arm, NaviFast 6D, in THA. 22 

Methods: A prospective two-phase investigation was conducted at four centers. In Phase I, 23 

measurements obtained using NaviFast 6D were compared to reference radiographic 24 

assessments (via LLDcalc) in 22 cases, and RMS of differences and device measurement 25 

error were derived. Phase II (20 analyzable cases) enabled intraoperative adjustment of 26 

implant selection based on device data, compared with a control group (n = 30) that was 27 

operated using only clinical limb length assessment. Statistical testing included F-ratio 28 

comparisons (v₁ = 29, v₂ = 19). Adverse events, device deficiencies, and procedural deviations 29 

were systematically recorded. 30 

Results: In the full study sample, the estimated RMS error for NaviFast 6D in LLD 31 

measurement was 1.3 mm. The F-statistic for improvement relative to the standard assessment 32 

was 5.06 (p = 0.00026). No serious device-related complications occurred. Minor adverse 33 

events (rim fracture, chipping, screw loosening) were attributed to surgical technique and 34 

corrected without lasting effects. The mean absolute postoperative leg length discrepancy 35 

(|LLD|) in the study group was 2.5 mm, which was approximately half of that observed in the 36 

control group (4.6 mm). The use of the device added ~15 minutes to operative time. 37 

Conclusion: NaviFast 6D demonstrated promising accuracy, safety, and intraoperative 38 

usability for improving leg length restoration in THA.  39 

 40 



1 Introduction 41 

1.1 Needs Analysis 42 

Total hip arthroplasty (THA) is among the most common reconstructive surgeries, with U.S. 43 

rates increasing from 142 to 257 per 100,000 people between 2000 and 2010 [1]. In 2022, 44 

European countries such as Germany, Austria, Denmark, and Belgium reported 282–326 per 45 

100,000, compared to the OECD average of 172. Precise restoration of limb length and hip 46 

offset is crucial for maintaining stability, improving gait, enhancing muscle strength, and 47 

ensuring patient satisfaction [2, 3]. Inaccurate reconstruction may cause limping, a 48 

Trendelenburg gait, lumbar pain, dissatisfaction, and medicolegal issues, and may necessitate 49 

revision [4].  50 

Leg length discrepancy (LLD) occurs in 3%–27% of THA cases, averaging 3–17 mm; 51 

differences under 10 mm are usually tolerated. Offset errors also impair function—52 

insufficient offset weakens abductors and destabilizes the hip, while excessive offset increases 53 

tension and discomfort [5]. Although preoperative templating is essential, its accuracy is 54 

limited by radiographic distortion, calibration, and anatomical variability. Digital methods 55 

improve prediction but still produce notable outliers [6]. 56 

1.2 Existing Solutions 57 

Various intraoperative methods aim to minimize leg length and offset errors in total hip 58 

arthroplasty (THA), including clinical assessment, templating, mechanical devices, 59 

intraoperative imaging, and computer-assisted systems [7]. Visual or manual assessment is 60 

simple and inexpensive but prone to inaccuracies, especially with pelvic tilt or rotation, and 61 

often fails to detect discrepancies under 5–10 mm [7]. Analogue and digital templating help 62 



plan implant size and offset but depend on the surgeon's experience, imaging quality, and 63 

patient anatomy [7].  64 

Mechanical devices attached to pelvic or femoral landmarks improve reproducibility yet add 65 

steps and may shift during surgery [8]. Intraoperative fluoroscopy, particularly with the direct 66 

anterior approach, offers real-time visualization of implant position and limb length; however, 67 

it increases radiation exposure and procedural complexity [9]. Computer-assisted navigation 68 

and robotic systems offer the greatest precision but remain limited by cost and technical 69 

demands [10]; registry data show 2-6% usage in the U.S. and Australia. Compact, user-70 

friendly systems, such as the Intellijoint HIP, enable accurate assessment of limb length and 71 

offset without major workflow disruption [11]. 72 

The aim of this study was to validate the performance of a novel device for intraoperative 73 

assessment of limb length change during THA and to test the hypothesis that its use 74 

significantly improves postoperative LLD. 75 

2. Materials and methods 76 

2.1 Description, Intended Use, and Design of the Investigated Device 77 

The clinical study evaluated the NaviFast 6D device (Robotic Medical Solutions Ltd., Łódź, 78 

Poland), designed to monitor femoral positional changes during total hip arthroplasty (THA) 79 

and verify intraoperative femoral translation and offset variation. The system measures 80 

relative, not absolute, differences between baseline and postoperative states, indicating the 81 

degree of limb lengthening, shortening, or offset change. 82 



The measuring arm consists of rotationally connected segments; one includes a 83 

microprocessor unit with a display that processes sensor data and communicates results to the 84 

surgeon. The arm attaches via reusable, sterilizable iliac and femoral mounts (Fig. 1), secured 85 

with cannulated stainless-steel screws and positioning pins for reproducibility. After initial 86 

measurement, mounts can be detached to avoid procedural interference. A secondary 87 

measurement follows cup and trial head placement to guide prosthesis selection. 88 

Previous studies confirm the accuracy and repeatability of NaviFast 6D, supporting its 89 

intraoperative utility in THA [12, 13, 14]. 90 

2.2 Study Design and Methods 91 

The clinical investigation complied with Regulation (EU) 2017/745 on medical devices. The 92 

protocol was approved by the Bioethics Committee of the Regional Medical Chamber in 93 

Wielkopolska (January 18, 2023; December 13, 2023) and the Polish Office for Registration 94 

of Medicinal Products, Medical Devices, and Biocidal Products (April 3, 2023; May 6, 2024), 95 

and was registered in Eudamed under number CIV-25-06-053214. The final report received 96 

ethical approval on May 21, 2025. 97 

Study Population 98 

Eligible participants were adults (20–85 years) scheduled for primary total hip arthroplasty 99 

(THA) using standard techniques who provided informed consent. Exclusion criteria included 100 

pregnancy, proximal femoral fractures, pseudoarthrosis, severe post-traumatic deformities, 101 

bone malignancy, osteomyelitis, and advanced osteoporosis. 102 

Study Design 103 

The investigation comprised two phases. 104 



Phase I aimed to verify measurement accuracy and optimize the NaviFast 6D instrumentation. 105 

Preoperative anteroposterior (AP) pelvic radiographs supported surgical planning; optional 106 

use of LLDcalc software (Lodz University of Technology) allowed automated calculation of 107 

leg length and offset discrepancies [15]. Standard THA was performed, with additional 108 

intraoperative measurements recorded using NaviFast 6D according to manufacturer 109 

instructions. Cannulated screws were inserted into the greater trochanter and supra-acetabular 110 

region, and baseline data were collected before component implantation. After prosthesis 111 

placement, a second measurement was taken to assess intraoperative limb length and offset 112 

changes (Fig. 2). Surgeons were instructed not to alter their intraoperative decisions based on 113 

device data. For postoperative verification, AP X-rays of the pelvis were taken again. 114 

Phase I endpoints included: 115 

• root mean square (RMS) of differences between NaviFast 6D measurements and 116 

radiographic measurements of LLD/LOD changes (ΔLLD/ΔLOD),, 117 

• analysis of operative time impact. 118 

Phase II used the finalized device version. Procedures replicated Phase I, except that 119 

surgeons could adjust prosthetic components based on NaviFast 6D results and preoperative 120 

planning. 121 

Phase II endpoints included: 122 

• root mean square (RMS) of differences between NaviFast 6D measurements and 123 

radiographic measurements of LLD/LOD changes (ΔLLD/ΔLOD), 124 

• estimated operative time attributable to device use, 125 

• evaluation of limb length and offset restoration (mean and maximal residual 126 

differences per operator and overall), 127 



• hypothesis testing: “NaviFast 6D improves restoration of hip joint anatomy”, 128 

comparing study and control groups. 129 

Study Sites and Cohort 130 

The study was conducted at four centers: 131 

• Regional Hospital in Kalisz (n=26; 13 NaviFast, 13 controls), 132 

• Military Clinical Hospital, Lublin (n=49; 32 NaviFast, 17 controls), 133 

• Pabianice Medical Center (n=5; all NaviFast), 134 

• University Orthopedic and Rehabilitation Hospital, Zakopane (n=4; 3 NaviFast, 1 135 

control). 136 

Overall, 84 patients (32 men, 52 women; mean age 62.5 years, range 45–80) were enrolled. 137 

The final analysis included 44 patients with complete measurement data. Exclusions 138 

comprised 31 controls and 9 cases with protocol deviations, incomplete imaging, or fixation 139 

issues (Fig. 3). Phase I ran from April to September 2023 and Phase II from October 2023 to 140 

August 2024. 141 

2.3 Uncertainty of the Based on AI and Edge Detection in Radiographs 142 

Reference Measurement 143 

During the study, the Lodz University of Technology developed LLDcalc (Leg Length 144 

Discrepancy Calculator) [15]. The software utilizes AI algorithms to automatically identify 145 

anatomical landmarks on pelvic radiographs, normalize femoral adduction angles, detect 146 

femoral and ischial tuberosities, and calculate leg length discrepancy (LLD) and offset 147 



discrepancy (LOD) (Fig. 4). Manual correction is possible for atypical anatomy or suboptimal 148 

imaging. 149 

Validation was performed on 17 pairs of pelvic radiographs from patients in identical clinical 150 

states (no THA between images). As the automated mode is operator-independent, a single 151 

operator conducted analyses with minimal manual adjustment. Expected differences in LLD 152 

and LOD were assumed to be zero. Statistical analysis included root mean square (RMS) 153 

error, maximum absolute error, and mean difference, compared with manual measurements 154 

by an experienced orthopedic surgeon. 155 

Automated LLDcalc analysis revealed a markedly lower RMS error for LLD compared with 156 

manual measurement (1.91 mm vs. 4.48 mm), but a higher RMS error for LOD (5.54 mm vs. 157 

3.94 mm). An F-test (α = 0.05; v = 17) confirmed significantly lower variability for LLD 158 

using the automated method (F = 5.53 > 2.58; p = 0.0007) (Table 1). 159 

Reduced reproducibility for LOD was attributed to pelvic rotation variability during imaging, 160 

as rotational errors cannot be quantified from standard radiographs. 161 

For subsequent NaviFast 6D accuracy analysis, measurement uncertainty was adopted from 162 

LLDcalc results: 163 

• RMS_LLD = 1.91 mm 164 

• RMS_LOD = 5.54 mm 165 

Further details on algorithm design and validation will be presented separately. 166 



2.4 Results 167 

2.4.1 Phase I Endpoint 168 

For all Phase I and II procedures, reference measurements were obtained using the validated 169 

LLDcalc software [15]. Phase I endpoints were analyzed both separately and for the 170 

combined cohort (Fig. 5). For Leg Length Discrepancy (LLD) and Leg Offset Discrepancy 171 

(LOD), the root mean square (RMS) of the differences (ΔLLD and ΔLOD) between the 172 

values measured with the NaviFast 6D system and the corresponding radiographic 173 

measurements was calculated (Table 2). 174 

To estimate the RMS error of NaviFast 6D, it was assumed that radiographic and device 175 

measurement errors were independent, followed a normal distribution, and had a mean of 176 

zero. Accordingly, the total variance of differences equals the sum of both variances: 177 

𝑅𝑅𝑅𝑅𝑆𝑆Δ2 = 𝑅𝑅𝑅𝑅𝑆𝑆𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁6𝐷𝐷2 + 𝑅𝑅𝑅𝑅𝑆𝑆𝑋𝑋−𝑟𝑟𝑟𝑟𝑟𝑟2  178 

From this, the RMS error of NaviFast 6D was derived: 179 

𝑅𝑅𝑅𝑅𝑆𝑆𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁6𝐷𝐷 = �𝑅𝑅𝑅𝑅𝑆𝑆Δ2 − 𝑅𝑅𝑅𝑅𝑆𝑆𝑋𝑋−𝑟𝑟𝑟𝑟𝑟𝑟2  180 

Inconsistency in LOD measurements was attributed to hip rotation, which markedly affects 181 

projected femoral offset on AP radiographs and is difficult to standardize in osteoarthritic hips 182 

[16]. Although radiographs were intended to be taken with 15° internal rotation, most patients 183 

were unable to maintain this position due to limited hip mobility or pain. Consequently, 184 

radiographic validation of LOD was unreliable, not implying inaccuracy of NaviFast 6D, but 185 

rather limitations of the reference imaging method. Tests on the experimental stand showed 186 

that the accuracy of the LLD and LOD measurements using the NaviFast6D is the same [13]. 187 



2.4.2 Phase II Endpoint 188 

The primary Phase II endpoint was the mean and maximum postoperative differences in leg 189 

length and offset between surgeries performed with and without NaviFast 6D.  190 

Only Lublin and Kalisz centers participated in Phase II. In Lublin, 21 surgeries were 191 

performed; 19 were analyzed. Two cases were excluded—one due to intentional asymmetry 192 

for muscle tension preservation, and one because severe deformity precluded reliable 193 

radiographic assessment. In Kalisz, two surgeries were conducted; one was excluded due to 194 

incomplete radiographs. Results are presented in Table 3 and in Fig. 6. 195 

The hypothesis that NaviFast 6D intraoperative measurement reduces leg length discrepancy 196 

compared to clinical assessment alone was statistically confirmed. With v₁ = 29, v₂ = 19, and 197 

α = 0.05, the critical F-value was 2.077, while the observed F = (6.3² / 2.8²) = 5.06. The 198 

resulting p = 0.00026 provides strong evidence that NaviFast 6D significantly improves the 199 

accuracy of symmetrical limb length restoration during total hip arthroplasty. 200 

2.4.3 Secondary Endpoint 201 

Per protocol, secondary endpoints included comparing operative times between procedures 202 

with and without NaviFast 6D. Although attempts were made to record surgeries, video 203 

documentation was infeasible due to aseptic constraints and lack of recording equipment. 204 

Consequently, analysis relied on surgeons’ subjective estimates, indicating that after the 205 

learning phase, device use prolonged operations by approximately 15 minutes, primarily due 206 

to screw fixation, measurement, and component adjustment steps. 207 



2.5 Serious Adverse Events, Device Deficiencies, and Corrective 208 

Actions 209 

No serious adverse events occurred during the investigation. 210 

Three medical adverse events were reported: a nondisplaced acetabular rim fracture, minor 211 

acetabular roof chipping, and screw loosening during reaming. All were attributed to a 212 

technical error—screw placement too close to the rim. The NaviFast 6D arm was withdrawn 213 

in these cases, and no adverse clinical outcomes were observed. Such rim or roof injuries are 214 

recognized complications related to bone quality and surgical technique [17]. 215 

Corrective actions included enforcing a minimum 10 mm safety margin for supra-acetabular 216 

screw insertion and advising surgeons to increase this distance or avoid using the device in 217 

osteoporotic bone. These measures align with literature recommendations to minimize 218 

iatrogenic acetabular injury [54]. 219 

During early use, four measurement arms displayed internal start-up errors. These devices 220 

were excluded, returned to the manufacturer (Robotic Medical Solutions Ltd), and analyzed. 221 

The issue was traced to out-of-tolerance components from one batch. Enhanced inspection 222 

and updated assembly procedures were implemented. This conforms with regulatory 223 

standards for device deficiency management. 224 

Throughout Phase I, the mechanical properties of the iliac base peg and femoral mount pins 225 

were iteratively optimized to prevent bending from nonparallel screw insertion. Two 226 

connector damages occurred before final optimization and were not classified as adverse 227 

events, as they were part of predefined technical improvements. After modification, the issue 228 



did not recur. Such iterative adjustments reflect good practice for investigational device 229 

development. 230 

In two cases, measurements were aborted due to screw loosening in osteoporotic bone, and in 231 

three others because of intraoperative bleeding unrelated to device use. These were classified 232 

as procedure discontinuations in accordance with investigation standards. 233 

Fixation of the device required additional bone perforations, but no related adverse effects 234 

were noted. Similar temporary penetrations (e.g., K-wires) are common in orthopaedics. 235 

Although additional holes and prolonged operative time could slightly increase blood loss, 236 

literature indicates that standard haemostatic measures effectively mitigate this risk [18]. 237 

3. Discussion and General Conclusions on Safety and 238 

Performance 239 

3.1 Conclusions from the Analysis of the Reference Method – 240 

Measurement of LLD and LOD on Radiographs 241 

One of the main challenges of the study was the absence of a fully reliable reference 242 

measurement method. Conventional radiographic measurements showed high inter-operator 243 

variability and inconsistencies even between repeated radiographs of the same patient. The 244 

automated method developed and validated during the trial (available at LLDcalc.com) 245 

reduced the RMS error for LLD more than twofold, achieving 1.91 mm (Table 1). This 246 

accuracy was sufficient for evaluating the NaviFast 6D system but still too limited to 247 

precisely determine its intrinsic measurement precision (see Section 7.1.2). 248 



Accurate selection of anatomical landmarks was crucial. In most cases, measurements based 249 

on the femoral outline were reliable, but discrepancies between limbs occurred due to 250 

differences in rotation, altering the visibility of the lesser trochanter and apparent femoral 251 

width. Additional causes included post-traumatic deformities or remodeling from long-term 252 

prosthesis loading. In such cases, measurements referenced the greater trochanter instead. 253 

Defining a consistent horizontal reference line was also essential. Two methods are described 254 

in the literature: the line tangent to the ischial tuberosities and the line connecting the Köhler’s 255 

teardrop apices, with the latter offering slightly better accuracy. In this study, the ischial 256 

tuberosity tangent was preferred due to easier identification. The teardrop landmark was 257 

frequently obscured by the acetabular component. When both were visible but the tuberosities 258 

were asymmetrical (e.g., from pelvic rotation), the teardrop-based line was used. In two cases, 259 

this choice altered the measured LLD by 9–10 mm, and in four by about 2 mm. 260 

In contrast, LOD (leg offset discrepancy) accuracy was substantially lower using both 261 

conventional and automated methods, mainly due to its sensitivity to limb rotation. Although 262 

radiographs were intended to be taken with 15° internal rotation, this was often unachievable 263 

in patients with osteoarthritis or postoperative pain, limiting reliable offset assessment. 264 

3.2 Conclusions from Phase I of the Clinical Investigation 265 

According to the clinical investigation plan, the target RMS difference between NaviFast 6D 266 

and radiographic reference measurements was < 3 mm. The obtained value for LLD was 2.5 267 

mm, meeting this criterion; a similar result (2.3 mm) was also observed when all Phase I and 268 

II data were combined. Based on these results and the known radiographic accuracy, the 269 

precision of NaviFast 6D was calculated as RMS = 1.3 mm, corresponding to a 95% 270 

confidence accuracy of 2.6 mm. 271 



This precision is sufficient for intraoperative assessment of limb length, enabling accurate 272 

implant adjustment. It is smaller than the typical 3 mm increment between femoral head sizes 273 

and well below the ≈6 mm threshold considered clinically imperceptible. 274 

For LOD (leg offset discrepancy), the radiographic reference error was approximately twice 275 

the target precision for NaviFast 6D, making direct validation impossible. Additionally, the 276 

𝑅𝑅𝑅𝑅𝑅𝑅𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 5.54 mm obtained during control validation (Section 5.3.2) could not be 277 

applied to pre- and postoperative radiographs, as most patients were unable to maintain 278 

adequate limb rotation due to pain or stiffness. 279 

Consequently, LOD measurement accuracy could not be validated in this study. However, 280 

laboratory testing conducted by the sponsor demonstrated comparable precision for LOD (0.5 281 

mm) and LLD (0.7 mm) measurements [13]. The lack of clinical LOD validation suggests 282 

that surgeons should not rely exclusively on LOD data for intraoperative decisions. 283 

Nonetheless, this limitation has minimal practical significance, as femoral offset is typically 284 

adjusted based on muscle tension rather than absolute numerical values. Therefore, LOD 285 

results from NaviFast 6D should be considered supplementary and subject to clinical 286 

verification. 287 

3.3 Conclusions from Phase II of the Clinical Investigation 288 

Phase II of the clinical study confirmed that intraoperative use of the NaviFast 6D arm during 289 

total hip arthroplasty improved clinical outcomes in terms of restoring equal limb length. The 290 

mean absolute postoperative |LLD| in the study group was 2.5 mm, approximately half the 291 

value observed in the control group (4.6 mm). The study protocol anticipated that 90% of 292 

measurements would fall below 6 mm; in fact, all cases met this criterion, exceeding 293 

expectations. 294 



A statistical test was performed to verify the hypothesis that the intraoperative use of 295 

NaviFast 6D results in smaller absolute limb length differences compared to clinical 296 

assessment alone. Based on the Phase II experimental data and corresponding degrees of 297 

freedom, the calculated p-value was p = 0.00073, confirming a highly significant 298 

improvement. These findings provide strong evidence that the NaviFast 6D arm enhances the 299 

accuracy of anatomic leg length restoration during total hip arthroplasty. 300 

3.4 Conclusions on the Secondary Endpoint 301 

The use of the NaviFast 6D device increased operative time by approximately 15 minutes, 302 

with a slightly longer duration during the initial learning phase. Given that standard total hip 303 

arthroplasty typically takes about 90 minutes [19], this represents only a minor prolongation, 304 

clinically negligible from a hospital workflow perspective, as overall throughput depends 305 

mainly on preparation and turnover times. 306 

The improvement in LLD correction achieved with NaviFast 6D aligns with meta-analyses 307 

showing that navigation or imageless systems enhance accuracy while modestly extending 308 

operative duration (102.6 ± 35.6 vs. 91.6 ± 37.4 min, p < 0.001) [19]. Importantly, no increase 309 

in intraoperative bleeding was observed; in cases of unrelated bleeding, early termination of 310 

measurements had no adverse effect on surgical outcomes. 311 
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 379 

Fig. 1. NaviFast6D: 1. The measuring arm; 2. Microprocessor unit with display; 3. Femoral mount; 4. Iliac 380 

mount 381 



 382 

Fig. 2. NaviFast 6D measurement system during THA surgery 383 



 384 

Fig. 3. Flow chart for inclusion and exclusion of patients 385 



 386 

Fig. 4. Illustration of the Leg Length Discrepancy Calculator (LLDcalc.com) workflow. RL – right leg; ARL – 387 

adducted (abducted) right leg; LL – left leg; ALL – adducted (abducted) left leg; MALL – mirror image of ALL; SMALL – 388 

shifted MALL to overlap with ARL; LLD – leg length discrepancy; OD – offset difference (LOD); VA – vertical axis; IL – 389 

ischial line. 390 

a) b)  391 

Fig. 5. Correlation for variables: a) ΔLLD and b) ΔLOD assessed using X-ray imaging and the NaviFast6D 392 

system 393 
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Fig. 6. LLD Phase II results 395 
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Table 1. Error analysis of radiographic measurements of LLD and LOD 397 

Method LLD 

RMS 

(mm) 

LLD 

Max 

(mm) 

LLD 

Mean 

(mm) 

LOD 

RMS 

(mm) 

LOD 

Max 

(mm) 

LOD 

Mean 

(mm) 

Traditional manual 4.48 9.56 0.92 3.94 7.22 0.82 

Automated 

(LLDcalc.com) 

1.91 5.09 0.09 5.54 8.21 –0.42 

 398 

Table 2. RMS difference values between radiographic and NaviFast 6D measurements 399 

 Phase I study Entire clinical study 

Number of analyzed cases 22 44 

 ΔLLD 

[mm] 

ΔLOD 

[mm] 

ΔLLD 

[mm] 

ΔLOD 

[mm] 

RMS difference 𝑅𝑅𝑅𝑅𝑆𝑆Δ  2,5 9,1 2,3 10,4 

RMS error of X-ray  𝑅𝑅𝑅𝑅𝑆𝑆𝑋𝑋−𝑟𝑟𝑟𝑟𝑟𝑟 1,9 5,5 1,9 5,5 

RMS error of NaviFast 6D 𝑅𝑅𝑅𝑅𝑆𝑆𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁6𝐷𝐷 1,7 7,2 1,3 8,9 

Compliance with assumptions Yes No Yes No 

 400 

 401 

Table 3. Analysis of postoperative leg length discrepancy (LLD) in Phase II 402 

 
Lublin Kalisz Total 

Number of control cases 17 13 30 



Mean postoperative |LLD| [mm] 4.5 5.4 4.9 

RMS postoperative LLD [mm] 5.7 7.0 6.3 

Max postoperative LLD [mm] 14.0 14.4 14.4 

% of cases with LLD < 6 mm 82% 61% 73% 

Number of Phase II cases analyzed 19 1 20 

Mean postoperative |LLD| [mm] 2.4 3.7 2.5 

RMS postoperative LLD [mm] 2.7 3.7 2.8 

Max postoperative LLD [mm] 5.4 3.7 5.4 

% of cases with LLD < 6 mm 100% 100% 100% 

 403 
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