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Abstract 
Introduction: Knee pain and swelling are known amongst orthopedic surgeons as symptoms of a local 

pathology arising from the knee joint area. It is also often used by patients as an ‘umbrella term’. 

Although in most cases the causative pathology may be the knee joint itself, however, this umbrella term 

can cause prejudice among clinicians to look at only locally and not think of a lumbar pathology as a 

cause of knee pain and swelling. The objective of this pilot study was to make clinicians aware that 

causes knee pain and swelling may be beyond the anatomical confinements of the knee.  

Material and Methods: This is a prospective study in which we evaluated consecutive patients with 

non-traumatic knee joint pain and effusion coming in our hospital from 1st January to 1st February 2020. 

Detailed history and clinical examination were taken. After ruling out obvious causes of non-traumatic 

knee pain and effusion in these patients, we included 38 patients based on our inclusion and exclusion 

criteria. Written informed consent was taken. They were evaluated for knee joint with radiographs and 

lumbar spine with radiographs and MRI. Arthrocentesis and synovial fluid evaluation were done. 

Results: After synovial fluid examination, 2 patients were found to have subclinical inflammatory 

arthritis and were excluded out of the study. 36 of the 38 patients had a normal study on arthrocentesis. 2 

out of these 36 patients had no abnormalities on spine MRI. Out of the remaining 34, 30 had disc 

degenerative disease at L45 or L5S1 (25 patient L4-5, 3 patient L5-S1, 4 patients with both L4-5 and L5-

S1), 1 patient had a L34 disc degenerative disease, 3 patients had Grade 2 L45 spondylolisthesis with 

mild or no back pain.  

Conclusion: Although a disc degeneration can be seen incidentally in many asymptomatic patients, 

based on our observations we think that causes like “autonomic” overload can be one of the unheard 

reasons of knee pain and effusion. The clinician must be aware of possible causes of knee pain and 

swelling beyond the anatomical confinements of knee and that lumbar spine pathology need also to be 

ruled out. The clinician must not let prejudice rule his clinical judgement. We don’t claim direct 

association of lumbar disc degeneration and knee pain and swelling in this study. Further studies are 

needed. 
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Introduction  

Knee pain with swelling is one of the most common symptom presentations with which a 

patient comes to an orthopaedic surgeon.It requires a systematic diagnostic approach. 

However, the knee joint is susceptible to effusions secondary to a wide variety of non-

traumatic causes (e.g. inflammatory, septic, sympathetic etc.). Each cause needs to be 

identified and specific treatment needs to be given. Arthroplasty surgeries are doneroutinely 

now for osteoarthritis knee; however, arthroplasty surgeons are often faced with dissatisfied 

patients complaining of lingering knee pain, often behindthe knee [1]. This may be due to the 

fact that sources of knee pain can also be secondary to pain generators in lumbar spine [2-5].  

Most of the causes of non-traumatic knee pain and swelling can be diagnosed based on clinical 

and radiological examination (Xray’s and MRI’s’). Osteoarthritis being one of the most 

common causes of knee pain and swelling can be easily diagnosed clinically and 

radiographically. 
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Apart from clinical and radiological evaluation, other causes 

of non-traumatic knee swelling need arthrocentesis and 

synovial fluid examination to differentiate between each 

other.  

Sympathetic joint effusion (SJE) is poorly understood clinical 

entity not yet been well characterised in the literature with its 

n annualized incidence of 1.2% [6]. The exact cause of SJE is 

not known with early theories being proposed as vascular 

permeability and localized oedema from inflammation or 

immobilization, imbalance of synovial fluid permeability due 

to disruption of joint fluid turnover and lymphatic system [7, 8]. 

SJE is usually thought to be associated with concurrent 

adjacent pathology in the same limb, however, most of the 

times it may not be so. 

Chronic regional pain syndrome (CRPS) is another entity 

whose pathogenesis is still obscureand is clinically 

characterized by sensory, autonomic and motor disturbances9. 

It is usually seen with extremity trauma, but can also be seen 

in association with central lesions (e.g. stroke, cervical cord 

injury). Pathophysiologically, there is evidence of functional 

changes in central nervous system and for involvement of 

peripheral inflammatory process [10]. 

We clinicians are aware that the site of pain is not necessarily 

the source of pain. Based on our previous experience of 

concomitant knee pain with lumbar disc degeneration (Dervan 

Dermatome Syndrome) [1] and the background of theories 

pathogenesis of SJE [6] and CRPS [10], we think that these 

cases of unexplained knee pain and effusion can also be due 

to “autonomicoverload” secondary to nerve root irritation in 

lumbar disc degenerative disease. Theobjective of this study 

was to make the clinician aware of that causes of knee pain 

and swelling may not be limited to anatomical confinements 

of knee but may also be due to a lumbar spine pathology. The 

clinician must not let prejudice rule his clinical judgement. 

 

Material and Methods 

This is a prospective observational study in which we 

evaluated consecutive patients with non-traumatic knee joint 

pain and effusion coming in BKL Walawalkar Rural Medical 

College and Research Centre, Dervan, Maharashtra, India 

from 1st January to 1st February 2020. Detailed history, 

clinical and radiologically examination was done and patients 

were selected based on the following criteria: 

 

Inclusion criteria 

1. Non-traumatic knee pain with swelling 

2. Age more than 20 years 

3. All patients who gave consent for the study 

 

Exclusion criteria 

1. Traumatic knee pain and swelling 

2. Post-traumatic arthritis 

3. Inflammatory arthritis with or without its systemic 

associations (e.g. inflammatory bowel disease) 

4. Septic arthritis 

5. Intra-articular malignancies 

6. Neuropathic joints 

7. Neurological disorders (e.g. diabetic neuropathies, 

cerebrovascular stroke) 

8. Previous history of knee surgery 

9. Sympathetic knee joint effusions with identified 

pathologies in the vicinity (e.g. osteomyelitis, bone 

tumours, bursitis around patella, any ipsilateral hip 

pathology, thigh or leg hematoma) 

 

After selecting the patients based on above criteria they were 

evaluated withstanding AP and Lateral view radiographs of 

the affected knee. They further underwent X- raysand MRI of 

Lumbosacral spine withaxial and sagittal view (T1 and T2 

weighted images). Patients with and without lumbar spine 

abnormalities were noted. All patients were examined 

clinically for knee pain and swelling,general examination 

done to rule out any systemic neurological disorder. Patients 

then underwent arthrocentesis of the affected knee and 

synovial fluid examination was done which includedaerobic 

culture, gram and ZN staining and routine cytology. 

 

Results 

38 patients were included in our study based on our eligibility 

criteria, of which 2 were excluded based on synovial fluid 

analysis. All the remaining 36 patients had normal synovial 

fluid examination with mild (squeeze test) to moderate 

(patellar tap) effusion (Image 1 and 2). All the 36 patients had 

symptoms of chronic mechanical low back pain revealed after 

asking leading questions. All 36 patients presented with some 

pattern of radicular leg pain corresponding to the side of knee 

effusion and pain. The average age of patients was 62 (40 – 

73 yrs) with mostly male patients (25 males, 11 female). 

Mostly single knee was involvement with almost equal 

predilection to each side (Table 1) 

 

 
 

Image 1: 40-year male with mild right knee effusion 
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Image 2: 62-year male with bilateral knee moderate effusion with 

his bilateral knee standing AP Xray’s 

 

Table 1: Side of involvement 
 

Side of involvement No. of patients Percentage 

Right side 16/36 44.4 

Left side 17/36 47.2 

Bilateral 3/36 8.3 

 

 
 

Diagram 1: Side of involvement (in percentage) 

Out of the 36 patients, lumbar disc degenerative changes were seen in 34 patients 

 
Table 2: Comparison of patients with knee effusion and pain with or without lumbar disc degeneration (on MRI) 

 

Patients with knee effusion and pain with or without lumbar disc degeneration (on MRI) No. of patients Percentage 

With MRI changes 34/36 94.4 

Without MRI changes 2/36 5.6 

 

 
 

Diagram 2: Comparison of patients with or without lumbar disc degeneration on MRI (in percentage) 

 

Out of the remaining 34, 30 had disc degenerative disease at 

L45 or L5S1 (25 patient L4-5, 3 patient L5-S1, 4 patients with 

both L4-5 and L5-S1), 1 patient had a L34 disc degenerative 

disease, 3 patients had Grade 2 L45 spondylolisthesis with 

mild or no back pain.  

 

 
 

Image 3: MRI Lumbosacral spine (axial and sagittal sections) and 

LS spine standing lateral xray of a 44-year-old male labourer with 

L4-5 Levels and L5-S1 disc protrusion (axial sections) 
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Table 3: Lumbar spine involvement pattern on MRI and Xray’s 

 

Lumbar spine involvement pattern on MRI and Xray’s No. of Patients Percentage 

L45 disc involvement 25/36 69.4 

L5S1 disc involvement 3/36 8.3 

L45 and L5S1 disc involvement 4/36 11.1 

L34 disc involvement 1/36 2.8 

L45 spondylolisthesis 3/36 (both Grade 2) 8.3 

 

 
 

Diagram 3: Lumbar spine involvement pattern on MRI and Xray’s (in percentage) 

 

Discussion 
Knee joint sensory innervation is complex with high degrees 

of anatomical variability. Knee joint capsule is supplied by 

branches from 4 nerves – femoral, saphenous, obturator, 

sciatic and its branches (tibial and common peroneal) [11]. The 

root values of femoral nerve (L2, L3, L4), saphenous nerve 

(L2, L3, L4), obturator nerve (L2, L3, L4) and sciatic (L4-S2) 

are established in anatomical studies [12]. Synovial fluid is an 

ultrafiltrate of the blood plasma, which is concentrated by its 

virtue of filtration through synovial membrane [13]. Synovium 

has a rich nerve supply with the sympathetic nerve system 

around vascular networks [14]. 

According to the International Association for the Study of 

Pain (IASP), CRPS is divided into two types. In CRPS type I 

(reflex sympathetic dystrophy), minor injuries to a limb or 

lesions in remote body areas precede the onset of symptoms. 

CRPS type II (causalgia) develops after injury to a major 

peripheral nerve [15]. Pain in or around the injured sites in 

CRPS may indicate that the local tissue injury might be the 

cause, however, it fails to explain why would there be 

autonomic disturbances which have central thermoregulation. 

Alterations in central nervous system may play a role CRPS. 

But it is not clear whether these are primary changes or 

secondary to pain [10]. CRPS is a clear example of how the 

central nervous system can play an important role in the 

development of systems – “pain generator” being away from 

the site of injury. 

Lower limb radiculopathy was thought to be due to pressure 

alone on the nerve root by a herniated disc. We now know 

that chemical factors are as important as the mechanical 

factors. Nucleus pulposus (NP) induces functional and 

structural nerve root changes by substances located at the 

surface of NP cells [16]. Radiculopathy in early stages is due to 

increased excitability and sensitization of DRG and root, 

resulting in radicular pain along the distribution of the 

peripheral sensory nerve fibres. Excitability and sensitization 

of the nerve fibres at that stage may respond well to 

treatments directed at stabilizing oversensitive nerve 

membranes - local anaesthetics (Sodium channel blockers) 
[16]. It has been established that giving distal nerve root blocks 

along the course of affected nerve - L5(deep peroneal nerve) 

and S1 (sural nerve) [16]. Radicular pain again is an example 

of “pain generator” being away from the region of pain 

perception. 

The exact aetiology and mechanism of SJE is unknown. 

Theories include changes in vascular permeability and 

localized oedema from inflammation or immobilization, 

imbalance of synovial fluid permeability that is due to 

disruption of joint fluid turnover and lymphatic system. It 

usually mimics inflammatory or infective arthritis, but can be 

differentiated by arthrocentesis. In SJE, synovial fluid WBC 

count is <2000 /mm3. With knee joint being the most 

commonly involved, it is thought that SJE is usually seen due 

to an adjacent pathology (e.g osteomyelitis of femur /tibia, 

trauma, tumour) [8]. However, it may not always be the case 

and the cause may yet be unknown. The retrospective study of 

Tan et al. [8] of 72 patients is the largest cohort on disease 

characterization of SJE/SSE to date and the first clinical study 

dedicated to this topic. In their study, 61 patients (85%) had 

knee joint affection with concurrent adjacent pathology was 

seen in 21/61 knee joints (34%) which also included 2 cases 

of recent hip joint surgeries. In the rest of the 40 knee joints 

(66%) no concurrent adjacent pathology was seen nor could 

the authors give an explanation.  

In our study, out of total 38 patients, 2 patients had to be 

excluded based on synovial fluid analysis. Of the remaining 

36 patients, 2 had no abnormalities in spine MRI. 34/36 

(94%) patients had some sort of spine pathology based on 

Xray’s and MRI. The most common levels affected on 

imaging were L45 and L5S1. Based on anatomical correlation 

L5 and S1 (traversing roots) would be the most common roots 

affected except in the case of foraminal affection which none 

http://www.orthopaper.com/
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of our patients had. According to the traditional teaching, the 

representative dermatome of the knee joint is L3 and L4. To 

explain this conundrum, we may refer to our previous 

discussion that the site of injury (CRPS) and region of pain 

perception (radiculopathy) may be different from the site of 

actual pathology. Also, anatomical studies have shown that 

the knee joint has innervations from L2 to S2 roots [11, 12], so 

irritation of any root along with the reach nerve supply of the 

synovium [13] may be a reason for this presentation. 

Additionally, based on our observations of the study by Tan et 

al, we can ponder on the possibility that lumbar spine 

affections can also be the source of knee joint. All the 36 

patients didn’t give history of low back pain as a presenting 

symptom. Only after asking them leading questions did they 

agree that they also had symptoms of chronic mechanical low 

back pain. So, we may say that lumbar disc degeneration 

causing knee pain and effusion can be considered as a 

diagnosis of exclusion. 

Based on this study, we don’t claim a direct correlation of 

knee joint effusion and pain due to nerve root irritation 

secondary to lumbar disc degeneration. We present a 

conjecture of “autonomic system overload” as a causative 

factor and we suggest concomitant lumbar disc degeneration 

tobe included as one of the differential diagnosis of knee pain 

and effusion of unknown aetiology as a diagnosis of 

exclusion. At this stage we would like to propose a “Dervan 

Knee Effusion Sign” as a sign to confirm the existence of 

lumbar degenerative spine pathology in a case with a non-

traumatic knee pain and effusion. However, we do 

recommend that further studies are needed to establish this 

causative factor. We are aware that lumbar spine 

abnormalities can be seen in asymptomatic individuals as well 

with varying presentations on MRI, so we had included the all 

patients above 20 years old [17]. The objective of this study 

was to make the clinician aware that causes of knee pain and 

swelling may not be limited to anatomical confinements of 

knee joint and surrounding area but may also be due to a 

lumbar spine pathology. The clinician must not let prejudice 

rule his clinical judgement. 

 

Conclusion 

Based on our previous experiences of pain management, 

current observations and published literature review, we 

suggest that lumbar spine disc degenerative disease be 

included as one of the differential diagnosis of knee pain and 

effusion of unknown aetiology as a diagnosis of exclusion. 

However, we do recommend that further studies are needed to 

establish this claim. We think that this might be due 

“autonomic system overload’’ of nerve root irritation in the 

lumbar spine, which may cause knee pain and effusion. The 

clinician must be aware of possible causes of knee pain and 

swelling beyond the anatomical confinements of knee and that 

lumbar spine pathology need also to be ruled out. The 

clinician must not let prejudice rule his clinical judgement 
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