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Introduction
The knee is the second most common site for musculoskeletal pathology (traumatic and 
non-traumatic) after the spine (Khan et al, 2020) and constitutes a large proportion of 
primary and secondary care referrals in the UK (Jones and Rai, 2023). Knee pain is more 
common in women than men and is associated with obesity, age and previous knee injury. 
It is a common cause of disability and can have a significant impact on quality of life 
(Bliddal and Christensen, 2009).

This article reviews various disease processes that present as knee pain, ranging from 
traumatic to non-traumatic causes including infective, inflammatory and neoplastic processes. 
It outlines the most appropriate assessment, imaging investigations and findings serving 
as a basis for timely and accurate management.

Basic anatomy
The knee is a synovial joint, composed of the medial, lateral and patellofemoral 
compartments. It is a complex hinge, as it also allows anteroposterior, medial–lateral 
translation and rotational movements (Aweid et al, 2019). A basic understanding of this 
compartmental anatomy is crucial in diagnosis.

The hyaline articular cartilage reduces friction, and the medial and lateral menisci act 
as shock absorbers to improve stability and congruence. The joint capsule and synovial 
lining provide support and lubrication. Medially and laterally the capsule is reinforced by 
the collateral ligaments. The anterior and posterior cruciate ligaments are often involved 
in traumatic causes of knee pain. These prevent anterior and posterior subluxation of the 
tibia on the femur. The suprapatella bursa communicates with the knee joint directly and 
is an important site of effusion secondary to pathological processes. Several fat pads also 
contribute to pathology as part of the joint (Aweid et al, 2019; National Institute for Health 
and Care Excellence, 2022a). The neurovascular structures around the knee are outside 
the scope of this article.

Assessment
The principles of assessment include a detailed history and examination (Stiell et al, 1995). 
Key questions when assessing a painful and swollen knee include preceding trauma, 
recent illnesses, speed of onset of swelling, ability to weight bear, similar presentations 
and previous presentations or surgeries. Any orthopaedic examination includes ‘look, feel, 
move’ followed by special tests guided by the suspected underlying pathology (Harris and 
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Ali, 2014). However, these can be difficult to perform in the acute setting after a traumatic 
event because of pain and swelling.

Validated clinical scoring systems, such as the Oxford knee score, can be used to assess 
knee function and measure treatment outcomes (Stiell et al, 1995). Imaging is important to 
aid diagnosis, but timing and modality remain unclear. Choice of imaging is also affected by 
availability of local services and agreed pathways. Guidelines exist to help clinicians identify 
those who require imaging immediately to rule out acute bony injuries. An example is the 
Ottawa knee rules, a set of guidelines used to determine the need for radiograph imaging in 
patients presenting with knee injuries, created as a rapid way to avoid unnecessary imaging 
(Table 1) (Hargett et al, 2021). Blood tests and imaging should be guided by suspected 
differentials such as inflammatory markers for septic arthritis. The National Institute for 
Health and Care Excellence (2022b) also provides guidance on the non-operative (lifestyle 
modifications, physiotherapy and analgesia, eg non-steroidal anti-inflammatory drugs) 
and operative management of common knee presentations, if other treatments have failed. 
Overall, there is emphasis on the importance of a thorough assessment and a conservative 
approach to management (Stiell et al, 1995; Hargett et al, 2021).

Traumatic causes of knee pain
Patella fracture and dislocation
The patella is the largest sesamoid bone in the body, and is most commonly fractured via 
direct impact or indirect extensor contraction injury (Hargett et al, 2021). There are several 
types of patellar fractures, including transverse, vertical, comminuted and osteochondral 
fractures (Hargett et al, 2021; Hanschen et al, 2021) (Figure 1).

Plain radiographs are often used as the initial imaging modality, with computed tomography 
and magnetic resonance imaging reserved for more complex or severe cases (Jarraya et al, 2016).

Both patient and fracture factors must be considered when planning management. In 
terms of fracture factors, non-operative management may be appropriate for non-displaced 
transverse fractures or vertical fractures with less than 3 mm of displacement. This may 
involve immobilisation in a cast or brace, initially in extension, followed by physiotherapy 
to help with strength and range of movement (Steinmetz et al, 2020).

Surgical intervention involves open reduction and internal fixation; specific techniques 
will vary depending on fracture configuration and surgeon preference. In some cases, 
partial or total patellectomy may be necessary, especially in cases where there is significant 
damage to the cartilage (Steinmetz et al, 2020).

Patella dislocations occur secondary to twisting injuries or direct medial blow to the 
knee. It accounts for approximately 2% of knee injuries and is more common in those 
with chronic laxity. Plain radiographs are often first line to assess the type of dislocation. 
Computed tomography can be used to calculate the tibial tuberosity to trochlear groove 
distance, an important parameter in the management. Magnetic resonance imaging is reserved 
for assessing associated soft tissue injury. Prompt reduction is used in the acute setting, 
with surgical management considered in situations involving osteochondral loose bodies, 
disruption of medial patellofemoral ligament or recurrent dislocations (Hayat et al, 2023).

Table 1. Ottawa knee rules

Radiographs are indicated if there is an acute knee injury and one or more of the following 
are present:

	■ Age >55 years

	■ Isolated patellar tenderness

	■ Tenderness of the fibular head

	■ Inability to flex knee to 90°

	■ Inability to weight bear immediately after the injury and in the emergency department 
(four steps) regardless of limping

From Hargett et al (2021)
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Tibial plateau fractures
Tibial plateau fractures involve the articular surface of the proximal tibia which is important 
for weight bearing and stability. They can result from axial compressive forces with varus 
or valgus stress on the knee joint. More than 50% are associated with meniscal injuries 
and 25% with ligament injuries (Júnior et al, 2009).

Imaging plays a crucial role and radiographs are usually the first-line imaging modality. 
However, plain films have a sensitivity of 85% so tibial plateau fractures can be difficult 
to identify (Mthethwa and Chikate, 2017). Computed tomography can provide three-
dimensional reconstructions and detailed information on the fracture pattern and degree of 
comminution, which helps with surgical planning (Chan et al, 1997). Magnetic resonance 
imaging can provide additional information such as ligamentous or meniscal tears, which 
often coexist with tibial plateau fractures (Liu et al, 2020).

The Schatzker classification system is used to describe tibial plateau fractures based 
on the pattern of injury and can help to guide treatment decisions (Figure 2) (Zeltser and 
Leopold, 2012).

Management depends on patient factors (eg ambulatory status and suitability for surgery 
as a result of comorbidities) and fracture factors. Fracture factors include severity of articular 
depression, comminution, widening of the plateau, instability (varus or valgus), fracture 
configuration and associated injuries (soft tissue injuries, eg meniscal, open fractures or 
neurovascular injuries). Non-operative management may involve the use of a hinged brace or 
plaster of Paris, while surgical options include open reduction and internal fixation, external 
fixators (eg circular frames) and arthroplasty (Prat-Fabregat and Camacho-Carrasco, 2016).

Postoperative management involves early mobilisation and physical therapy to restore 
range of motion, muscle strength, and joint function. Follow-up imaging and clinical 
evaluation are important for assessing healing and identifying any complications (Prat-
Fabregat and Camacho-Carrasco, 2016).

Cruciate ligament injury
The anterior and posterior cruciate ligaments are important stabilisers of the knee joint. Acute 
anterior cruciate ligament injuries are commonly caused by non-contact pivoting injuries, 
where the tibia moves anteriorly and the knee is in flexion and valgus. The frequency of 
these injuries continues to increase, especially in the adolescent population (Weitz et al, 

Figure 1. Lateral view of a transverse patella fracture.
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2019). Patients typically present with sudden onset of pain, swelling and instability of the 
knee. Posterior cruciate ligament injuries are less common and are usually caused by a 
direct blow to the anterior aspect of the knee, such as dashboard injuries. Special tests to 
assess the anterior cruciate ligament include the anterior drawer, Lachmann’s and pivot 
shift, while the posterior drawer test and observation for a ‘posterior sag’ can help identify 
a posterior cruciate ligament injury. Associated posterolateral corner injuries must not be 
forgotten and this can be assessed clinically with the dial test at 90° (Kassim, 2014). Both 
anterior and posterior cruciate ligament injury can be classified based upon the radiological 
severity of injury, as well as the amount of translation anteroposteriorly during clinical 
examination: grade 1 (<5 mm), grade 2 (5–10 mm) and grade 3 (>10 mm) (Ng et al, 2011).

Magnetic resonance imaging is the preferred imaging modality for diagnosing both 
anterior and posterior cruciate ligament injuries with a sensitivity and specificity of >90% 
(Zhao et al, 2020). Magnetic resonance imaging can provide detailed information on the 
extent of ligament damage and can identify associated injuries, such as meniscal or cartilage 
damage (Figures 3a–c) (van der List et al, 2017).

Management of anterior cruciate ligament injuries depends on the severity of the injury, 
the patient’s age, activity level, functional goals and symptoms (ongoing instability). A 
period of non-operative, physiotherapy-led management to improve quadriceps strength 
and prevent stiffness is important before consideration of surgical intervention. Ongoing 
instability in chronic injuries improves with delayed operative management and should 
be considered where appropriate (Beard et al, 2022). Surgical management involves 
reconstruction using autografts (hamstring, bone patellar tendon, quadriceps), although in 
some situations an allograft may be used. In paediatric cases, surgical techniques differ to 
prevent and mitigate damage to the growth plates. Irrespective of the management option, 
rehabilitation can take 9–12 months before return to sport or pivoting activities (Evans 
et al, 2023).

Unlike anterior cruciate ligament injuries, many posterior cruciate ligament injuries can 
be managed non-surgically with rehabilitation and bracing. However, surgical intervention 
may be necessary in cases of significant instability or associated injuries (Raj et al, 2023).

Non-traumatic causes of knee pain
Septic arthritis
Septic arthritis is a surgical emergency. The knee is the most commonly affected joint 
(Carpenter et al, 2011). Patients often present with sudden onset of severe pain, swelling 
and warmth, accompanied by fever. There may be restricted mobility of the joint as a result 
of pain and swelling in the acute stages (Long et al, 2019).

Figure 2. Schatzker classification for tibial plateau fractures. I. Lateral tibial plateau split; II. 
Lateral tibial plateau split depression; III. Central depression fracture; IV. Medial tibial plateau 
split; V. Bicondylar fracture; VI. Metaphysis and diaphysis dissociation.
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Plain radiographs, consisting of antero-posterior and lateral views, are used to exclude 
other pathologies, such as fractures or degeneration. Soft tissue swelling and joint effusion 
may be present (Abbod et al, 2018).

Magnetic resonance imaging is useful to evaluate the joint space and assess for an 
effusion, synovial thickening, or bone involvement including oedema. Magnetic resonance 
imaging is a highly sensitive and specific method for detecting early cartilaginous damage. 
Contrast-enhanced T1-weighted imaging can reveal synovial enhancement reflecting 
synovitis, as well as pericapsular enhancement (Karchevsky et al, 2004).

Levels of biochemical markers of inflammation are often raised, including white blood 
cell count, C-reactive protein and erythrocyte sedimentation rate (Chan et al, 2020).

Joint aspiration remains the gold standard for diagnosing septic arthritis, and  
Staphylococcus aureus is the most common causative organism (Chan et al, 2020).

Management should be initiated promptly to prevent joint destruction and systemic 
spread of infection. Empirical antibiotic therapy should be started promptly after joint 
aspiration, based on local antibiotic guidelines. Intravenous antibiotics should be adjusted 
according to joint aspirate analysis. Surgical washout (usually arthroscopic) is required to 
reduce infective load (Coakley et al, 2006).

In addition to analgesia, physiotherapy can help improve joint mobility and function 
after the acute phase of the infection to reduce stiffness. Early intervention and close follow 
up are crucial to achieve a successful outcome (Coakley et al, 2006).

Osteoarthritis
Osteoarthritis is a common degenerative joint disorder that can affect the knee joint. Patients 
often present with chronic knee pain, stiffness and swelling. The pain may worsen with 
activity and improve with rest. Examination findings include joint swelling, tenderness and 
reduced range of movement, with crepitus associated with movement (Mora et al, 2018).

Plain film findings are diagnostic, and include joint space narrowing, osteophyte 
formation, subchondral sclerosis and subchondral cysts (Figure 4).

Where diagnosis is unclear, or symptoms are out of keeping with the severity of changes 
on radiographs, magnetic resonance imaging provides further detailed information regarding 
cartilaginous loss, bone marrow oedema and synovitis (Roemer et al, 2020).

Markers of inflammation may be elevated (C-reactive protein levels, erythrocyte sedimentation 
rate), especially during an acute flare, although these tests are not specific to osteoarthritis.

Management should be tailored to the individual patient’s need with the aim of minimising 
pain, and improving joint mobility and thereby quality of life. The National Institute 
for Health and Care Excellence (2022b) guidelines recommend a combination of non-
pharmacological and pharmacological interventions.

Non-pharmacological interventions include lifestyle factors such as weight loss, exercise, 
physical therapy, and use of assistive devices such as braces. The aim is to reduce the load 
on the knee joint therefore reducing pain and stiffness (Mora et al, 2018; National Institute 
for Health and Care Excellence, 2022b).

Figure 3. Magnetic resonance imaging of the left knee. a. Sagittal view demonstrating a mid-
substance anterior cruciate ligament tear. b. Sagittal view demonstrating a proximal anterior 
cruciate ligament tear. c. Coronal view demonstrating a proximal anterior cruciate ligament tear.

a b c
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Pharmacological interventions include analgesia, topical treatments or intra-articular 
corticosteroid injections often performed under ultrasound guidance. Non-steroidal anti-
inflammatory drugs reduce both pain and inflammation. Intra-articular corticosteroid 
injections provide targeted pain relief, often lasting several months (Mora et al, 2018; 
National Institute for Health and Care Excellence, 2022b).

Where non-operative interventions fail to control symptoms, surgical options include 
osteotomies (distal femur, proximal tibia), uni-compartmental knee replacements or total 
knee replacements. Factors which affect the decision regarding which operation to perform 
include disease severity, affected compartment(s), patient’s age, comorbidities and function.

Gout
Gout is an inflammatory arthritis resulting from the deposition of uric acid crystals in joints 
and soft tissues. It typically presents with acute onset of pain, swelling and redness in the 
affected joint, most commonly the big toe, but can involve other joints such as the ankle, 
knee, wrist or fingers (Ragab et al, 2017).

Imaging is not necessary for diagnosis, which is usually made based on clinical 
presentation and confirmation of hyperuricaemia, but can be helpful when diagnosis is 
uncertain or to assess for complications. Radiographs may demonstrate joint erosion, soft 
tissue swelling and the presence of tophi, although appearances may be normal in the early 
stages. Ultrasound can detect the presence of urate crystal deposits in the joint. This is 
useful for monitoring disease activity and confirming diagnosis (Chowalloor et al, 2014).

A more advanced imaging technique is the use of dual-energy computed tomography that 
accurately identifies the presence of deposits of uric acid crystals. Dual-energy computed 
tomography is more sensitive than ultrasound and is useful for assessing multiple joints 
simultaneously (Tanikawa et al, 2018).

Acute attacks are typically treated with non-steroidal anti-inflammatory drugs, colchicine 
or corticosteroids to reduce inflammation and pain. Non-steroidal anti-inflammatory drugs 
are the first-line treatment for most patients. Long-term management involves reducing 
serum urate levels to prevent future attacks, via lifestyle modifications, such as weight loss 
and dietary changes, and use of drugs such as allopurinol. These medications decrease the 
production or increase the excretion of uric acid from the body. It is important to continue 
measuring serum urate levels as the reduction can take months to years (National Institute for 
Health and Care Excellence, 2022c). The goal of treatment is to prevent future attacks and 
complications by maintaining a serum urate level below 6 mg/dl (Burns and Wortmann, 2012).

Figure 4. Radiograph demonstrates joint space narrowing, subchondral sclerosis and 
osteophyte formation especially of the medial compartment in keeping with osteoarthritis.



British Journal of Hospital Medicine  |  2024  |  https://doi.org/10.12968/hmed.2023.0408� 7

ReviewReview
©

 2
02

4 
M

A
 H

ea
lth

ca
re

 L
td

Pseudogout
Pseudogout results from the deposition of calcium pyrophosphate crystals most commonly 
within the knee joint. It typically presents with acute onset of pain, swelling, and stiffness 
(Rosenthal and Ryan, 2016).

Again, diagnosis is usually made based on clinical presentation and confirmation of 
deposition of calcium pyrophosphate crystals via synovial fluid analysis.

Radiographs may show joint effusions, joint space narrowing, and the presence of 
chondrocalcinosis. Dual-energy computed tomography provides good sensitivity and 
specificity for detection of calcium pyrophosphate crystals. Computed tomography 
and magnetic resonance imaging can be used when joint effusions or other soft tissue 
abnormalities are present (Miksanek and Rosenthal, 2015; Tanikawa et al, 2018).

Similar to gout, non-steroidal anti-inflammatory drugs, colchicine or corticosteroids are 
used in acute attacks to reduce pain and inflammation (Burns and Wortmann, 2012). Long-
term management of pseudogout involves reducing the frequency and severity of attacks 
and preventing complications through lifestyle modifications. In some cases, medications 
such as hydroxychloroquine or methotrexate may be used to help prevent attacks and 
reduce joint damage (MacMullan and McCarthy, 2011).

Neoplastic causes of knee pain
Neoplastic causes refer to malignant or benign growths affecting the knee. Pain may be 
persistent, unexplained or associated with systemic red flag symptoms (Andrade Neto et al, 
2016). Some benign and malignant causes are listed in Table 2.

Radiology plays a crucial role in the investigation, diagnosis and evaluation of neoplastic 
causes of knee pain. A combination of radiography, computed tomography and magnetic 

Table 2. Benign and malignant bone pathologies around the knee joint 
differentiated by age group

Age Type of pathology Example

Under 30 years of age Benign Osteochondroma

Enchondroma

Chondroblastoma

Aneurysmal bone cyst

Unicameral bone cyst

Osteoid osteoma

Non-ossifying fibroma

Osteomyelitis

Malignant Ewing’s sarcoma

Osteosarcoma

Over 30 years of age Benign Giant cell tumour

Aneurysmal bone cyst

Geode

Osteomyelitis

Malignant Metastasis

Osteosarcoma

Lymphoma

Chondrosarcoma

Myeloma
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resonance imaging can be used to narrow differentials and tailor management. The 
radiological findings can vary depending on the type and stage of tumour. The first-line 
imaging modality is often plain radiograph used to evaluate bony abnormalities helping 
to identify lytic or sclerotic lesions, periosteal reactions or pathological fractures (Larbi 
et al, 2016). Early-stage tumours may not be evident on X-rays, and further imaging may 
be necessary (Andrade Neto et al, 2016; Larbi et al, 2016).

Magnetic resonance imaging is the modality of choice for neoplastic causes and is highly 
sensitive in detecting soft tissue abnormalities. It allows a detailed assessment of the extent 
of the tumour and involvement of surrounding structures. Magnetic resonance imaging can 
differentiate between different types of tumours thereby directing treatment for patients. 
Computed tomography scans may be used to assess bony structures and identify areas of 
bone destruction or remodelling (Andrade Neto et al, 2016). These findings help guide 
further management, including biopsy and surgical planning if deemed appropriate, and 
determine course of treatment (Larbi et al, 2016).

Conclusions
This article provides an overview of the common causes of knee pain ranging from 
traumatic to non-traumatic conditions, including the role of imaging, and management 
options available to junior doctors. A good clinical examination and review of appropriate 
imaging enables prompt and precise treatment contributing to better patient outcomes.
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