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ABSTRACT… Objective: To assess the limb length discrepancy (LLD) among patients going through total hip arthroplasty 
using different per-operative techniques. Study Design: Cross-sectional study. Setting: Department of Orthopedic Surgery, 
Agha Khan University Hospital, Karachi, Pakistan. Period: 1st June 2023 to 30th December 2023. Methods: Trauma patients 
of both genders, aged less than 50 years, with inflammatory or non-inflammatory degenerative joint diseases, peri-prosthetic 
fractures, or Garden type 2, 3, or 4 neck of femur fractures, avascular necrosis of the hip or developmental dysplasia of the 
hip were analyzed. Following implant placement, the limb length discrepancy was assessed by either direct, indirect, or 
Judd pin method. The distance was compared with the contralateral side being the same if there had been no LLD. LLD was 
further categorized as type-I, II, III or IV as 0-5 mm, >5-10 mm, >10-15 mm, or >15mm, respectively. Results: In a total of 52 
patients, 34 (65.4%) female and 18 (34.6%) male. The mean age was 63.02±7.74 years. The mean LLD was 3.40±3.90 mm. 
The LLD in indirect, Judd pin, and direct method were 4.16±5.06, 2.00±2.17, and 3.62±2.57, respectively. The LLD was ≤ 10 
mm in 94.2% patients. Conclusion: The LLD in patients undergoing total hip arthroplasty seems acceptable in vast majority 
of the patients with respect to common approaches adopted for assessing the LLD.

Key words: Arthroplasty, Femur, Hip, Inflammatory, Limb.

1. MBBS, FCPS, Professor Orthopedic Surgery, Agha Khan University Hospital, Karachi, Pakistan.
2. MBBS, Resident Orthopedic Surgery, Agha Khan University Hospital, Karachi, Pakistan.

Correspondence Address:
Dr. Wajahat Alam
Department of Surgery
Agha Khan University Hospital, Karachi, 
Pakistan.
wajahatalam47@gmail.com

Article received on:  07/12/2023
Accepted for publication:   29/02/2024

INTRODUCTION
Limb length discrepancy (LLD) is a frequency 
occurrence following hip arthroplasty, and can 
impact an otherwise successful outcome. Leg 
length is anatomically described as the segment 
of the lower limb from the knee joint to the 
ankle mortise.1 Different methods are in practice 
to described LLD. Anatomical classification 
assesses physical shortening from the head of 
the femur to the ankle mortise, and functional 
classification, which involves asymmetrical 
shortening without significant bony pathology.2 
A quantification system introduced by Reid and 
Smith categorizes LLD as mild (0 to 30 mm), 
moderate (30 to 60 mm), or severe (> 60 mm).3

During hip arthroplasty, it is essential to address 
limb discrepancy without compromising hip 
stability, aiming to facilitate normal gait function 
through appropriate hip joint biomechanics, 

femoral off-set, and limb length.4 LLD is more 
noticeable when lengthening the operated limb 
compared to shortening.5 Numerous techniques 
have been represented in the international 
literature to calculate limb length in total hip 
arthroplasty (THA) procedures.6 The literature has 
reported the occurrence of LLD after primary hip 
arthroplasty to range from 1-27%, with variations 
in discrepancy from 3-70 mm and mean values 
ranging between 3-17 mm.7-9

LLD following THA is been associated with a 
variety of issues such as back pain, sciatica, 
neuritis, gait disorders, general dissatisfaction, 
dislocation, and early component loosening.10-12 
Given the importance of limb length equality, 
accurate assessment and management of LLD 
in THA are crucial to achieving optimal patient 
outcomes. Various methods are used to measure 
LLD, including direct tape measurement, 
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radiological assessment, and pelvic leveling.9-11

There is a considerable lack of data from our part 
of the world comparing the outcomes of different 
per-operative techniques for assessing LLD in hip 
arthroplasties. Hip arthroplasties are performed 
regularly; LLD secondary to per-operative 
techniques have been reported in international 
literature1,12, but are not practiced routinely in 
Pakistan. Therefore, this study was planned 
with the objective of assessing the LLD among 
patients going through total hip arthroplasty using 
different per-operative techniques. Results from 
this study would help orthopedic surgeons in 
Pakistan better decide which surgical technique 
to opt for with minimal LLD post-operatively. 

METHODS
This cross-sectional study was accomplished at 
the Orthopedic Section, Department of Surgery, 
Agha Khan University Hospital, Karachi, Pakistan, 
during the period of 1st June 2023 to 30th December 
2023. Approval from “Ethics Review Committee” 
was obtained (letter number: 2022-1274-23591, 
dated 15th December 2022). A sample size of 40 
was calculated using an OpenEpi sample size 
calculator for proportional studies. Population 
size was kept at 1 million, the confidence limit at 
5%, and the design effect at 1.0. The anticipated 
frequency of outcome, i.e., LLD, was kept to 
less than 5 mm.13 A non-probability consecutive 
sampling technique was employed. Written as 
well as informed consents were acquired from 
the study participants or guardians. The inclusion 
criteria were trauma patients of both genders, 
aged less than 50 years, with inflammatory or 
non-inflammatory degenerative joint diseases, 
peri-prosthetic fractures, or Garden type 2, 3, 
or 4 neck of femur fractures on x-rays. Patients 
who had avascular necrosis of the hip or 
developmental dysplasia of the hip were also 
included. The exclusion criteria were patients who 
needed bilateral hip arthroplasty or a contralateral 
Girdlestone procedure. Those with scoliosis were 
also excluded. 

Intra-operatively, the patient’s position was supine 
or lateral, and the posterior approach “(Moore 
or Southern)” and the direct lateral approach 

“(Hardinge)”, were performed. Following 
implant placement, the LLD was assessed by 
the performing surgeon himself. Three methods 
are commonly used in our setting. The Judd pin 
method involves inserting a suture from a Judd 
pin into the ilium just above the acetabulum 
to assess intraoperative leg length.10 Direct 
method measured LLD by keeping the subject 
in the supine position, and measurement done 
between the “anterior superior iliac spine (ASIS)” 
and the medial malleolus of the ankle.14 In indirect 
method, bony prominences (e.g., knee and heel) 
were palpated with the operative leg on top of 
the contralateral limb in lateral position, using 
the contralateral limb as a reference to check 
for any difference. The method’s accuracy was 
scrutinized more by getting routine post-operative 
X-rays. On post-operative pelvis X-rays, LLD was 
evaluated by measuring the distance between the 
most prominent part of the lesser trochanter and 
ischial tuberosity. The distance was compared 
with the contralateral side being the same if there 
had been no LLD. LLD was further categorized as 
type-I, II, III or IV as 0-5 mm, >5-10 mm, >10-15 
mm, or >15mm, respectively.15 A special format 
was designed to record study data.

The data analysis utilized “IBM-SPSS Statistics,” 
version 26.0. Continuous data such as age 
and leg length discrepancy (LLD), were 
presented as mean and standard deviation 
(SD). Qualitative variables like gender were 
expressed as frequencies and percentages. 
Statistical comparisons for continuous variables, 
including age and LLD, were performed using the 
independent sample t-test. Chi-square analysis 
was employed to compare categorical variables. 
P<0.05 was considered statistically significant.

RESULTS
Throughout the study duration, a total of 52 
patients met the specified inclusion and exclusion 
criteria and were consequently subjected to 
analysis. There were 34 (65.4%) female and 18 
(34.6%) male patients, representing female to 
male ratio of 1.9:1. The mean age was 63.02±7.74 
years, ranging between 48-75 years. There were 
38 (73.1%) patients who were aged ≥ 60 years. 
The mean LLD was 3.40±3.90 mm. Mean LLD by 
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different methods employed is shown in Figure-1.

Comparison of different methods of LLD 
measurement with respect to LLD types showed 
statistically insignificant difference (p=0.361) and 
the details are shown in Table-I.

Leg Length 
Discrepancy 

Type

Methods
P-Value

Indirect Judd 
Pin Direct

Type-I 19 
(79.2%)

14 
(93.3%)

11 
(84.6%)

0.361Type-II 2 
(8.3%)

1 
(6.7%)

2 
(15.4%)

Type-III 3 
(12.5%) - -

Table-I. LLD with respect to different per-operative 
techniques

Comparison of mean LLD with respect to gender 
(p=0.0941) and age (p=0.962) distribution 
showed no statistically significant differences and 
the details are shown in Table-II.

Characteristics

Leg Length 
Discrepancy 

(mm)
Mean±SD

P-Value

Gender
Male 3.34±2.88

0.941
Female 3.43±4.39

Age (years)
<60 3.44±3.88

0.962
≥60 3.38±3.96

Table-II. Comparison of mean leg length discrepancy 
with respect to gender and age

DISCUSSION
The LLD is considered to be an important 
complication of hip arthroplasty. The literature 
lacks a consensus on defining a “significant” 

LLD following hip arthroplasty.16,17 In the present 
study, we observed LLD up to 10 mm (classified 
as type I or II LLD) constituting 94.2% of cases, 
while none of the patients had LLD above 15 
mm. These findings are better than what was 
reported by Sathappan et al where 80% of the 
patients following total hip arthroplasty had LLD 
up to 10 mm.15 Numerous authors advocate for 
maintaining the operated leg within 10 mm of 
the contralateral limb, a range believed to have 
minimal impact on gait functional parameters 
and generally result in satisfactory outcomes for 
the majority of patients.18,19 Previous research 
suggests that leg length discrepancy (LLD) 
confirmed through radiographic assessment 
tends to correspond with patients’ perceptions 
of a symptomatically longer or shorter limb. This 
correlation becomes notably apparent when the 
surgical limb is lengthened by 6 mm or shortened 
by 10 mm.20

Various methods, including full-length hip-to-
ankle radiographs, ultrasound approaches, 
and “computed tomographic scanograms”, 
are utilized for limb length measurement.21,22 
To maintain measurement accuracy, our study 
excluded patients with complex hip pathology, 
as hip position and pelvic obliquity can influence 
results. Despite some studies reporting differences 
in dislocation rates related with specific surgical 
methods, none have suggested major variations 
in LLD or cumulative post-surgery outcomes.23-25 

In a recent comparative analysis of postoperative 
LLD, which assessed three measurement 
techniques (direct intraoperative leg-to-leg 
comparison, measurement with a compass-like 
device with supra-acetabular fixation, and an 
intraoperative device measuring the trochanteric/
joint ratio), findings indicated that LLD exceeding 
5 mm was observed in 26% of the patients. Direct 
intraoperative leg-to-leg assessment exhibited 
the highest proportion of LLD exceeding 5 mm 
(31%), followed by the compass group (27%).26

The findings of this study were based entirely 
on the clinical assessment and radiological 
assessment of the operating surgeon, and 
findings may vary according to the expertise, 
experience, and acceptability of the per-

Figure-1. LLD with respect to different per-operative 
techniques
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operative findings of the operating surgeon. 
Evidence-based data collection on per-operative 
techniques for assessing limb discrepancy can 
help in yielding better surgical outcomes if a 
monotonous technique with a minimum LLD is 
applied. (strength of the study).

CONCLUSION
The reported LLD in patients undergoing THA 
seems acceptable and comparable with the 
contemporary literature. No differences were 
observed in the yield of LLD with respect to 
common approaches adopted for assessing the 
LLD.
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