
Introduction
Valgus knee, also known as knock knee, is a deformity of the knee 
that occurs when the knee joint angles out and away from the 
midline of the body. This deformity is referred to as a valgus angle 
or Q angle [1]. There are several classifications for valgus 
deformity of the knee, which are usually based on the severity of 
deformity and soft-tissue involvement. Ranawat’s classification 
consists of three grades: grade-I (80% of cases) with 6–10° axial 
deviation, passively correctable, with lateral soft-tissue 
contracture but no elongation of the medial collateral ligament 

(MCL); grade-II (15% of cases) with 10–20° axial deviation, 
contracted lateral structures, and an elongated but functional 
MCL; grade-III (5% of cases) with an axial deformity exceeding 
20°, tight lateral structures, and dysfunctional medial stabilizers 
[2].
The most common cause of valgus deformity is osteoarthritis 
(OA); however, post-traumatic arthritis, rheumatoid arthritis, 
rickets, and renal osteodystrophy can also play a role in the 
development of a valgus knee [3]. Knee OA comprises a 
significant portion of the global OA burden and is a common 
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Introduction: Valgus deformity is characterized by an outward angulation of the knee joint. The most common cause of valgus deformity is 
osteoarthritis (OA), a prevalent progressive joint disease that causes chronic pain and functional limitations. Total knee replacement (TKR) is 
rarely done in patients with grade-I valgus deformity and young age. To the best of our knowledge, this is the first case report of its kind.
Case Report: A 34-year-old man presented to us with 15 years of persistent, progressively worsening right knee pain that was interfering with his 
daily activities. No non-operative treatment could alleviate his severe pain. Physical examination revealed a positive valgus stress test, limited 
knee extension, and an asymmetrical gait. He was diagnosed with a grade-I valgus deformity of the right osteoarthritic knee. History, physical 
examination, and radiological findings confirmed the diagnosis. In consideration of severe pain and impaired quality of life, we opted to perform 
TKR using a medial parapatellar approach. Regular follow-ups were done after the procedure. He experienced no pain or recurrence of 
deformity. He was very satisfied with the result. His Western Ontario and McMaster Universities OA Index score at 12 months following surgery 
was 5, indicating a favorable outcome.
Conclusion: This case exhibits the effectiveness of TKR in treating grade-I valgus deformity of the osteoarthritic knee with severe pain in a 
young adult, resulting in improved pain alleviation, mobility, joint alignment, and overall quality of life.
Keywords: Valgus deformity, osteoarthritic knee, total knee replacement, medial parapatellar approach.

Abstract

Learning Point of the Article:
Total knee replacement improves patient well-being by managing valgus deformity from severe osteoarthritis, 

irrespective of age, or deformity.

Total Knee Replacement in a Young Patient with Valgus Knee 
Osteoarthritis: A Case Report
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progressive multifactorial joint disease that causes chronic pain 
and functional impairment, with a higher prevalence in older 
individuals and those who are obese [4, 5]. The prevalence of 
knee OA symptoms among young adults is increasing [6]. 
Globally, the prevalence of knee OA was 16% in those aged ≥15 
and 22.9% in those aged ≥40, resulting in approximately 654.1 
million individuals (≥40 years) with knee OA in 2020, while the 
global incidence was 203 per 10,000 person – years for those 
aged ≥20, resulting in around 86.7 million new cases worldwide 
in 2020, with prevalence and incidence ratios of 1.69 for females 
and 1.39 for males [7].
Symptoms of valgus OA knee include knee pain, swelling, 
stiffness, reduced range of motion, instability, and gait 
alterations [8, 9]. Physical examinations used for evaluating 
valgus deformity in an OA knee involve gait analysis, assessment 
of coronal deformity through valgus and varus stress tests, 
assessment of sagittal deformity through flexion and extension 
assessment, anteroposterior laxity testing with the anterior and 

posterior drawer tests, and the squat test [10]. Radiological 
evaluation includes X-rays and computed tomography scans 
[10]. The diagnosis is typically established through the 
patient’s history and clinical examination, and it can be 
confirmed further by X-rays [11, 12].
During the early stages of the disease, pain can be alleviated with 
exercise, weight loss, bracing, physiotherapy, and medication, 
but surgery becomes required later on [13]. The surgical 
choices for OA valgus knees consist of bone realignment 
osteotomies  (e.g . ,  HTO),  unicompar tmental  knee 
replacement, and total knee replacement (TKR) (13). TKR is 
the pre-eminent surgical choice for knee OA due to its excellent 
combination of cost-effectiveness and high success rates [14]. 
Approximately 20% of patients who undergo TKR have a valgus 
deformity (2). It is typically performed on elderly patients since 
young patients with long life expectancy face prosthesis 
longevity issues, requiring revision surgery, and higher demand 
leading to lower implant survival rates [15].

We discussed a case of a 34-year-old male patient who 
exhibited an unusual presentation of osteoarthritic knee with 
grade-I valgus deformity. This case report focuses on the 
distinct clinical features, diagnostic evaluations, and 
successful management of TKR in a relatively young adult, 
resulting in a significant improvement in the patient’s 
mobility and overall quality of life.

Case Report
A 34-year-old male patient presented to us with a history of 
severe right knee pain that had persisted for the past 15 years. 
The onset of pain was gradual and progressively worsened 
over time. It was aggravating to do activities such as walking, 
sitting, squatting, and climbing stairs. Initially, the patient 
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Figure 1: Valgus deformity of both knees and showing increased 
intermalleolar distance (a) anterior, (b) posterior.

Figure 2: Pre-operative X-ray showing osteoarthritis right knee on 
anterior-posterior, lateral view.

Figure 3: (a) Draping and (b) per operative joint exposure.
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found some relief through rest and analgesics, but these 
measures were no longer helpful later on. This persistent, severe 
pain significantly affected his daily activities. He reported a 
history of multiple joint deformities since birth and underwent 
a THR on the left hip joint in 2015 due to ankylosing 
spondylitis. He was non-diabetic and normotensive.
On examination of the right knee, joint line tenderness was 
present, while the patellar tap for knee effusion was negative, 
and joint crepitus was absent. Increased intermalleolar distance, 
indicating asymmetry (Fig. 1). An asymmetrical gait caused by 
the left equinus foot. The valgus stress test showed a positive 
result (8°), while the varus stress test was negative. The knee was 
flexed up to 0–130°, but the extension was limited to 5°. Anterior 
and posterior drawer tests were negative. The squat test was 

omitted due to the 
patient’s history of 
left-sided THR. The 
sub-scale score for 
p a i n  w a s  1 1 ,  f o r 
stiffness was 3, for 
physical function was 
37. The total Western 
O n t a r i o  a n d 
M c M a s t e r 
U n i v e r s i t i e s 
Osteoarthritis Index 
(WOMAC) score on 
presentation was 51. 
N e u r o l o g i c a l 
(sensory) function 

was intact and systemic examination revealed normal findings. 
All blood tests performed as part of the pre-operative 
assessment were within normal ranges, with the exception of 
HLA B27 detection. X-rays of the right knee were taken from 
the anterior-posterior (A/P) and lateral views (Fig. 2).
Radiological findings
Pre-operative X-ray (Fig. 2) findings, including both A/P and 
lateral views, revealed significant degenerative changes. The 
A/P view revealed reduced joint space, along with medial 
condyle sloping and reverse sloping of the proximal tibia, 
indicating altered alignment. The lateral view indicated 
significant osteoarthritic changes including complete articular 
destruction on the lateral condyle and evident fragmentation of 
the patellar articular surface.
Surgical procedure
TKR was executed under a subarachnoid block and with strict 
aseptic precautions (Fig. 3a). We employed a medial 
parapatellar approach. Arthrotomy was performed just medial 
to the patellar tendon (Fig. 3b). Following the medial release, 
the patella was dislocated laterally (Fig. 4). Precise bony cut was 
performed on the lower femoral and upper tibial surfaces, 
guided by proper measurements using a suitable valgus guide 
and jig fixation (Fig. 5, Fig. 6). The tibial base plate size was 
carefully selected so it aligned with the anterolateral tibial 
border and the appropriate knee prosthesis size was carefully 
chosen (Fig. 7). To ensure proper prosthesis fixation, we 
meticulously prepared the bone surfaces, removing all 
osteophytes. Removed blood, fat, and marrow by thorough 
washing. Then bone cement was applied to both the femoral 
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Figure 5:  (a) Tibial jig fixation and (b) femoral jig fixation.

Figure 6: Bony cut for prosthesis.

Figure 4: Medial release.
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and tibial components of the prosthesis and the bone segments. 
Finally, the appropriate knee prosthesis was carefully placed 
(Fig. 7).
Dislocation of the patella during surgery was difficult due to the 
fragmented and underdeveloped patella. During dislocation, 
the patellar ligament was found very thin and friable, and there 
was a chance of rupture. Hence, patellar dislocation was 
performed with care, and a more extensive medial soft-tissue 
release was done to help this delicate maneuver.
During the femoral bone cut, the medial condyle was found 
hypoplastic and underdeveloped, and a huge bone cyst was 
detected, raising worries about potential bone loss and further 
complications. To resolve this issue, the cyst was meticulously 
removed and no bone cut was done medially.
In addition, the reverse slope of the tibial upper end further 
complicates the surgical procedure. Due to the increased risk of 

injuring posterior blood vessels and nerves, we avoided the 
posterior bone cut of the tibia. To mitigate these risks and adjust 
the alignment appropriately, a cautious approach was taken, 
necessitating a more precise and deliberate bone cut. During the 
fixation of the tibial tray, the bone of the upper tibia was found 
osteoporotic, and due to this, a tibial extender was used to 
prevent further periprosthetic fracture.
Post-operative result
The patient had a successful post-operative course and was 
released on the 5th day following TKR. Oral analgesics and 
physiotherapy facilitated a progressive recovery. Initially, the 
patient used a walker for non-weight-bearing ambulation, then 
progressed to crutches, and ultimately to independent walking 
without assistance. Following surgery, the patient experienced a 
progressive return to regular daily activities, with no recurrence 
of the valgus deformity. Of 12 months following surgery, the 

sub-scale score for pain was 0, 
for stiffness was 0, for physical 
f unct ion was 5.  The total 
W O M A C  s c o r e  w a s  5 , 
s u g g e s t i n g  s i g n i f i c a n t 
improvement. Furthermore, 
post-operative X-rays of the 
right knee acquired from both 
A/P and lateral views revealed 
that the mechanical axis was 
maintained and there was no 
loosening of the implant (Fig. 
8), confirming the successful 
outcome of the procedure.

Discussion
Different studies have provided 

Journal of Orthopaedic Case Reports Volume 14 Issue 1  January 2024 Page 48-53 |  | |  | 

Ahsan P,  et al

Figure 7: (a) Femoral component replacement, (b) tibial base plate with polythene replacement, and c) final implantation and 
cementation.

Figure 8: Post-operative X-ray of right knee joint replacement anterior-posterior and lateral view (a) at 1 
day and (b) after 12 months.
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Clinical Message

TKR is effective in treating valgus deformity caused by severe OA, 
improving pain relief, mobility, joint alignment, and overall quality 
of life for patients of all ages and grades, though there is a chance of 
some adverse outcomes.

various kinds of results. Usually, TKR is not done at a young age. 
Julin et al. found that TKR survival rates were 92% in patients 
aged ≤ 55, W-Dahl et al. similarly, interrogated the Swedish 
Register, which shows a 9% revision rate for patients under aged 
55, Odland et al. studied 59 active patients aged 55 years or 
younger, finding 16% underwent revisions [16-18]. However, we 
performed TKR on a 34-year-old young male.
While Ranawat’s classification suggests that grade-I valgus 
deformities are passively correctable [2], but we performed TKR 
for a grade-I valgus (8°) deformity in a 34-year-old male due to 
severe OA-related pain in the right knee. Ismailidis et al. reported 
a TKR case of a 90-year-old female with grade III valgus arthritis, 
having a valgus angle of 47° [19]. A study by Utomo et al. 
reported a 71-year-old female patient with grade III valgus (32°) 
arthritis who underwent TKR [20]. Triangga et al. performed 
TKR on a 56-year-old female with a grade-III (48°) valgus knee 
and a 62-year-old male with a grade-II (13°) valgus knee 
experiencing painful OA [21].
In our study, we observed knee flexion reaching 130°, with a 
limited extension of 5°, whereas Ismailidis et al. reported a 
maximal flexion of 100° and an extension deficit of 15° [19]. 
Utomo et al. noted a limited right knee range of motion from 10° 
to 145° of flexion [20]. In addition, Triangga et al. found a 
restricted right knee range of motion of 0–70° in a 56-year-old 
female with grade-III valgus deformity and 0–90° in a 62-year-
old male with grade-II valgus deformity [21]. All the referenced 
studies [19-21], including our own, performed TKR in the 
medial parapatellar approach.
The WOMAC score was first published by Bellamy and 
Buchanan in 1988 [22]. It is commonly used in outcome 
measures for hip and knee OA that consists of 24 questions 
divided into three categories: Pain (5 questions), stiffness (2 
questions), and physical function (17 questions) [19, 22]. The 
instrument is available in 5-point Likert scale, 100-mm VAS, and 
11-box numerical rating scale forms [22]. None (0), mild (1), 

moderate (2), severe (3), and extreme (4) are the options on the 
5-point Likert scale [22]. The sub-scale scores can range from 0 
to 20 points for pain, 0 to 8 points for stiffness, and 0 to 68 points 
for physical function. In this rating system, higher scores 
represent worse pain, stiffness, and functional limitations on a 
scale of 0–96 [22]. In our study, we identified a pre-operative 
WOMAC score of 51, which significantly improved to 5 after the 
intervention. Conversely, Ismailidis et al. reported a notably 
higher pre-operative WOMAC score of 91, which saw a 
reduction to 45 postoperatively [19].
At a 10–15-year follow-up, revision rates following TKR for 
valgus deformity in knee OA were reported to be between 0% 
and 17% [10, 23, 24]. Significant pre-operative deformity or 
poor surgical correction has been associated with a higher failure 
rate [25]. All the referenced studies [19-21], including our own, 
demonstrated favorable post-operative outcomes, resulting in 
improved patient mobility and overall quality of life.

Conclusion
Although TKR is uncommon in young adults with grade-I 
deformity, our case of TKR in a 34-year-old male with grade-I 
valgus deformity due to severe osteoarthritic pain highlights the 
effectiveness of the TKR. It demonstrates that TKR is a 
successful intervention, significantly improving pain relief, 
mobility, joint alignment, and overall quality of life in such cases.
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