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The objectives of this study were to find out the most common knee joint diseases that affect the 
Sudanese populations who complain of knee joint pain and swelling, and characterize the sonographic 
features of each cause, using 7.5-12 MHZ high frequency ultrasound. This study was conducted at 
Elsahafa Medical Complex and Omdurman Military Hospital from November 2011 to March 2012. Fifty 
patients were investigated (23 males, 27 females) aged between 20 -70 years, all of them had knee joint 
pain, and all patients below 20 years were excluded. The researchers found that in 34 patients (68%) 
there were detectable sonographic abnormalities, and in 16 patients (32%) the scanning results were 
normal. The results showed that: the anterior knee compartments were the most compartment affected 
with pain, and the causes of the pain are suprapatellar joint effusion and bursitis  constituting (28%) of 
the total patients, cartilaginous edema of the patella-femoral articulation were(6%), and patellar 
tendonitis (4%). The posterior knee compartments were the second compartment affected with pain and 
the causes were Baker's cyst (14%), ruptured Baker's cyst (8%), deep vein thrombosis of the popliteal 
vein (2%), and Periosteal desmoids tumor (2%). The medial knee compartments were the third 
compartment affected with knee pain, and the detected cause was Lipoma (4%). The lateral knee 
compartments were the least compartment affected with pain, and the researchers didn’t detect any 
causes sonographically. In view of these results the researchers found that the ultrasound has great 
value in evaluation of the knee joint pain and swelling. 
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INTRODUCTION 
 
The knee joint is composed of various tissue types 
including ligaments, tendons, cartilage and bones 
(Richard and Snell, 2007).The knee is the most 
commonly injured joint (Kujala et al., 1986) accounting for 
nearly 30% of all injuries reported in large series (Kvist 
and   Jarvinen,  1980;   Newman et al., 1969;  Orava  and  
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Puranen, 1978). 
Musculoskeletal ultrasound (US) can serve as an 

excellent imaging modality for the musculoskeletal 
clinician and correlation between other modalities is 
mandatory to detect the exact cause of the knee pain 
(Paul and Scott, 2008) 

Diagnostic US is estimated to be less expensive than 
MRI (Jacobson, 2002) it is more patient friendly as 
claustrophobia, which may occur with MRI 
scanners.Diagnostic US also can examine large areas 
with extended field of view imaging, however the clinician  
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can interact with the patient who can then direct the 
examination toward the symptomatic area (Hangi and 
AAPM/RSN, 2003). US also is a dynamic real time study, 
does not utilize ionizing radiation and no contrast media 
are needed. With ultrasound guidance, the supra patellar 
bursa, which communicates with the knee joint, cannot 
only be examined for an effusion and synovial 
proliferation, but can be entered under direct 
visualization. Ultrasound offers an interventional strategy 
to the musculoskeletal clinician (Henkus et al., 2006; 
Naredo et al., 2004) 

Because the diagnostic role of the conventional X-ray 
in non traumatic patients is limited to those abnormalities 
that regard to the bone structures such as narrow joint 
space and osteophyte formation. The researchers aimed 
to find out the causes of the knee pain and to 
characterize the findings sonographically and familiarize 
this new modality as reliable tools in investigating 
patients complaining of knee joint pain with or without 
swelling.  
 
 
MATERIALS AND METHODS 
 
This study was conducted at Omdurman Military Hospital 
and El-Sahafa Medical Complex. From November 
2011up to March 2012. 
 
 
U/S machines 
 
(Esaote my lap 40) with multifocal, linear array, high 
frequency transducer ranging from 7.5 to 12 MHz, and 
Doppler facility. (ALOKA Prosound 3500) ultrasound 
machine with multifocal, linear array, high definition, high 
frequency transducer ranging from 7.5 to 10 MHz and 
Doppler facility were used. 
 
 
Study sample 
 
 50 patients complaining of knee joint pain and /or 
swelling. 
 
 
Study technique 
 
The affected knee joints were examined using linear 
transducer high frequency probe, and the results were 
correlated with the image of unaffected side to verify the 
findings. The dynamic studies with different degrees of 
flexion and extension were manipulated for more 
confirmation of the final diagnosis.  
 
 
 

 
 
 
 
Scanning protocol 
 
The researchers followed the international protocol of 
ultrasound knee scan by dividing the knee joint into four 
compartments, anterior, posterior, medial, and lateral 
compartments, each compartment was scanned in long 
axis as well as short axis. 

In those patients who complain of generalized pain and 
/or swelling, these four compartments were scanned in 
systemic manner. In those patients who complain of 
localized pain and /or swelling, the scan manifested to 
specific compartment. 
 
 
Scanning Anterior knee compartment  
 
Each patient was initially positioned in supine, sitting or 
semi-reclined position. The knee was comfortably flexed. 
Pillow was positioned under the knee for support, the 
transducer is swept in a longitudinal plane, from medial to 
lateral and lateral to medial, commencing from the 
suprapatellar region. Longitudinal and transverse images 
were obtained of the quadriceps tendon. This structure 
demonstrates the typical echogenic fibrillar echotexture of 
tendons. The suprapatellar recess was evaluated, from 
side to side. The knee was scanned in various degrees of 
flexion, the medial and lateral patellar recesses had been 
evaluated, in order to assess for a joint effusion and 
articular cartilage optimally, and this assessment was 
performed in the 90° flexion position. Transverse and 
longitudinal images of the patellar tendon were then 
obtained, best imaged in 30°–45° of flexion. The medial 
and lateral patellar Retinacula were examined as 
mentioned by Friedman et al 2001. 
 
 
Medial knee compartment 
 
For assessment of the medial knee, the patient remained 
supine, with the knee slightly flexed. The hip was mildly 
flexed and externally rotated. Alternatively, this 
assessment could be performed with the patient in the 
lateral decubitus position. Sagittal views of the medial 
collateral ligament (MCL) were obtained. If this structure 
appeared thickened, it could be useful to obtain 
transverse images, particularly with comparing these 
images with those of the asymptomatic knee. The three 
tendons of the pes anserinus insert slightly inferiorly and 
anteriorly, onto   the tibia. Those tendons consisted of the 
Sartorius, gracilis and Semitendinosus. The medial knee 
evaluation also included assessment of the medial 
femoro-tibial joint space, as well as the anterior horn of 
the   meniscus.   This   latter  structure  required  dynamic  
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Table 1. shows the relationship between Ultrasound findings and Gender. 
 

 

 

*Deep Vein Thromboses (DVT)     **No abnormality Detected (NAD 
 
 

Table 2. shows the relationship between Ultrasound findings and Age 
 

Total NAD 

** 

Tendonitis DVT 

* 

Desmoids 
Tumor 

Lipoma Cartilage 

Edema 

Rupture 

Baker's Cyst 

Baker's 
Cyst 

Joint 
Effusion 

 

9 7 - - - - - 2 - - 20-29 

17 7 - - - - - 2 3 5 30-39 

11 1 - 1 - - 1 - 3 5 40-49 

9 - 1 - - 2 2 - 1 3 50-59 

4 1 1 - 1 - - - - 1 60-69 

50 16 2 1 1 2 3 4 7 14 Total 
 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 
 
 

Table 3. Shows the relationship between Ultrasound findings and Side of the knee joint pain. 
 

Total NAD 

** 

Tendonitis DVT 

* 

Desmoids 
Tumor 

Lipoma Cartilage 

Edema 

Ruptured 

Baker's Cyst 

Baker's 
Cyst 

Joint 
Effusion 

 

44 16 1 1 1 2 3 4 6 10 Single Knee 

6 - 1 - - - - - 1 4 Both Knees 

50 16 2 1 1 2 3 4 7 14  
 

*Deep Vein Thromboses (DVT) **No abnormality Detected (NAD) 
 
 

assessment with valgus stress, in order to improve 
visualization, as mentioned by Friedman et al 2001. 
 
 

Lateral knee compartment  
 
For assessment of the lateral aspect of the knee joint, the 
leg was internally rotated with the patient either remaining 
supine or the lateral decubitus position. The lateral 
collateral ligament (LCL) and biceps femoris tendon were 
identified and imaged. The iliotibial band was positioned 
slightly anterior, and followed throughout its length, with 
insertion identified onto the tibia, at Gerdy’s tubercle. The 
anterior horn of the lateral meniscus was examined as 
well as the lateral joint space, as mentioned by Friedman 
et al 2001. 
 
 

Posterior knee compartment  
 
For assessment the posterior compartments, patients 
were turned prone. The posterior horns of the medial and 
lateral menisci were interrogated as well as the popliteal 
fossa. The curved or linear transducers in the lower 
frequency range are often useful for assessment of this 

region, particularly in more obese patients. The popliteal 
vessels as well as medial gastrocnemius-
semimembranosus bursae were evaluated. The lateral 
collateral ligament is often better assessed in this prone 
position, with the leg extended. The examination was 
concluded with assessment of the intercondylar region 
and posterior cruciate ligament (PCL), with the knee in 
full extension. For evaluation of the PCL, the transducer 
was placed in a sagittal oblique orientation, with the 
proximal end of the transducer oriented medially 
(approximately 30° rotation). 

Color Doppler is useful for confirming vascular 
pathology, such as deep vein thrombosis and popliteal 
artery aneurysm, as well as for demonstrating the 
relationship of joint disorders or masses to adjacent 
arteries and veins as mentioned by Friedman et al 2001. 

All data were analyzed using SPSS program and 
displayed in tables. Data were collected from the patients 
after permission. 
  
  
RESULT 
   
The data were collected from scanning the patients using 

Total NAD 

** 

Tendonitis DVT 

* 

Desmoid
Tumor 

Lipoma Cartilage 

Edema 

Rupture 

Baker's Cyst 

Baker's 
Cyst 

Joint 
Effusion 

 

23 6 1 1 1 - 1 4 4 5 Male 

27 10 1 - - 2 2 - 3 9 Female 

50 16 2 1 1 2 3 4 7 14  
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Table 4. Shows the relationship between Ultrasound findings and Site of the knee joint pain 
   

Total NAD 

** 

Tendonitis DVT 

* 

Desmoid 
Tumor 

Lipoma Cartilage 

Edema 

Rupture 

Baker's Cyst 

Baker's 
Cyst 

Joint 
Effusion 

 

16 3 1 - - - 3 - - 11 Anterior 

15 1 - 1 1 - - 4 6 - Posterior 

6 4 - - - 2 - - - - Medial 

3 3 - - - - - - - - Lateral 

10 5 1 - - - - - 1 3 Generalize 

50 16 2 1 1 2 3 4 7 14  
 

*Deep Vein Thromboses (DVT) **No abnormality Detected (NAD) 
 

 
Table 5. Shows the relationship between Ultrasound findings and nature of pain.  

 
 

 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 
 
 

Table 6. Shows the relationship between Ultrasound findings and Duration of the knee joint 
 

 Joint 
Effusion 

Baker's 
Cyst 

Ruptured 

Baker's Cyst 

Cartilage 

Edema 

Lipoma Desmoid 
Tumor 

DVT 

* 

Tendonitis NAD 

** 

Total 

Less than week - - - - - - - - 8 8 

More than week and 
less than month 

- - - -  

2 

 

1 

  

2 

 

5 

 

10 

More than month 14 7 4 3   1  3 32 

 14 7 4 3 2 1 1 2 16 50 
 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 
 
 
Table 7. Shows the relationship between Ultrasound findings and Movement of the knee joint. 
 

 Joint 
effusion 

Baker's 
cyst 

Ruptured 

Baker's cyst 

Cartilage 

edema 

Lipoma Desmoid 
tumor 

DVT 

* 

tendonitis NAD 

** 

Total 

Normal 2 5 1 - 2 1 - - 13 24 

Decreased 12 2 3 3 - - 1 2 3 26 

Increased - - - - - - - - - - 

 14 7 4 3 2 1 1 2 16 50 
 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 
 
 

Table 8. Shows relationship between Ultrasound findings and presence of knee joint Swelling Together with pain 
 

 Joint 
Effusion 

Baker's 
Cyst 

Ruptured 

Baker's Cyst 

Cartilage 

Edema 

Lipoma Desmoid 
Tumor 

DVT 

* 

Tendonitis NAD 

** 

Total 

With Swelling 14 7 4 3 2 1 1 2 11 45 

Without Swelling - - - - - -  - 5 5 

 14 7 4 3 2 1 1 2 16 50 
 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 
 
 

Total NAD 

** 

tendonitis DVT 

* 

Desmoid 
tumor 

Lipoma Cartilage 

edema 

Ruptured 

Baker's cyst 

Baker's 
cyst 

Joint 
effusion 

 

35 3 2 1 1 2 2 4 6 14 Constant 

15 13     1  1  Recurrent 

50 16 2 1 1 2 3 4 7 14  
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Table 9. ultrasound findings in the patient complain of knee joint pain 
 

Ultrasound Findings Frequency Percent 

No Abnormality Detected 16 32% 

Joint Effusion 14 28% 

Baker's Cyst 7 14% 

Ruptured Baker's Cyst 4 8% 

Cartilaginous Edema 3 6% 

Lipoma 2 4% 

Periosteal Desmoids Tumor 1 2% 

*DVT Of Popliteal Vein 1 2% 

Tendonitis 2 4% 

Total 50 100.0% 
 

*Deep Vein Thromboses (DVT) 
 
 

Table 10 Shows the relationship between sonographic disease of the knee joint and   echogenicity 
 

 Joint 
Effusion 

Baker's 
Cyst 

Rupture 

Baker's Cyst 

Cartilage 

Edema 

Lipoma Desmoid 
Tumor 

DVT 

* 

Tendonitis  

Total 

Hyper Echoic - - - - - - - - - 

Hypoechoic - - - 3 2 1 1 2 9 

Anechoic 14 7 4 - - - - - 25 

Isoechoic -  - - - - - - - 

 14 7 4 3 2 1 1 2 34 
 

*Deep Vein Thromboses (DVT)    **No abnormality Detected (NAD) 

 
 

Table 11. shows the Relation between ultrasound findings and lesion consistency 
 

 Joint 
Effusion 

Baker's 
Cyst 

Ruptured 

Baker's Cyst 

Cartilage 

Edema 

Lipoma Desmoid 
Tumor 

DVT Tendonitis Total 

Cystic 14 7 4 - - - - - 25 

Solid - - - - 2 1 1 - 4 

Edematous - - - 3 - - - 2 5 

 14 7 4 3 2 1 1 2 34 

 
 

Table 12. Shows the relationship between ultrasound findings and vasculrity on color Doppler mapping 
 

Total Tendonitis DVT Desmoid 
Tumor 

Lipoma Cartilage 

Edema 

Ruptured 

Baker's Cyst 

Baker's 
Cyst 

Joint 
Effusion 

 

2 2 - - - - - - - Vascular 

32 - 1 1 2 - 4 7 14 A Vascular 

34 2 1 1 2 3 4 7 14  

 
 
ultrasound, then statistically analyzed to compare 
between the different variables and results. 
 
 
DISCUSSION 
 
The objectives of this study were to find out the causes of 
the knee  joint  pain  and  swelling  using  high  resolution 

ultrasound, and to characterize the sonographic features 
of each cause as well as to correlate between different 
knee joint diseases and patients gender, age, 
characteristics of pain, presence of swelling and the 
effect of knee joint diseases on joint movement. 

The total number of sample was 50 patients (27 
females, 23males) aged between 20 to 70 years. 
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The researchers found that the knee joint pain affect 

the females more than males with (54% females, 46 % 
males) as shown in (table 1) 

The possibility of the knee joint pain increases with the 
individual activity in both genders, and the disease 
incidence increases in age groups between (30-39) years  
(34%), and (40-49) years (22 %)as shown in (table 2). 

The researchers found that the knee joint pain is 
always almost present unilaterally (88%) of total patients, 
and only (12%) of patients present with bilateral knee 
joints pain as shown in (table 3) 

The researchers found that about (32%) of total 
patients had anterior compartment pain, and (30%) of 
patients had posterior compartment pain, (15%) had 
medial compartment pain, and nobody had lateral 
compartment pain as shown in (table 4) 

The researchers found the most clinical presentation of 
the knee disease is constant pain (70%), with a few 
cases presented with on-and-off recurrent pain (30%) as 
shown in (table 5). 

The researchers found that the knee joint diseases are 
of low progression and develop slowly with vast majority 
of patients came with chronic course of pain that takes 
more than a month (64%), and (20%) came with pain 
duration more than one week and less than one month 
and only (16%) of the patients came with acute onset of 
pain that takes less than one week. as shown in (table 6) 

The researchers found that about (48%) of patients 
came with normal movement, and (52%) of patients 
came with decreased joint movement as shown in (table 
7) 

The researchers found that the knee joint swelling was 
present in the vast majority of patients with knee joint 
pain (90%), and only (10%) of patients were free from 
swelling as shown in (table 8) 

Out of (32%) of total patients  who were complaining of 
knee joint pain, the results showed normal ultrasound 
findings and all knee structures appeared normal  in 
echogenicity and echotexture as shown in (table 9) .The 
researchers found the clinical pictures of all patients with 
normal results were aged below 30years old, complaining 
of generalized unilateral pain of on-and-off nature that 
takes one week or less and no association with joint 
swelling and the joint movement appeared normal as 
shown in tables (11,12)  

The researchers found that there was no correlation 
between patient's gender and prediction of normal 
results. In out of (68%) of total patients the ultrasound 
results were positive and there were detectable 
sonographic causes of knee joint pain with the majority of 
knee diseases echogenicity appear anechoic in (74%), 
and hypoechoic in (26%). 

The echo texture of knee joint diseases fall into three 
categories those were cystic (74%), edematous (15%), 
and solid (11%) as shown in table (11). With the vast 
majority of abnormalities were  avascular and showed  no  

 
 
 
 
flow in Color Doppler flow mapping (94%), and only two 
abnormalities (6%) showed  a flow on Color Doppler 
mapping table (12) 

In out of (28%) of the total patients  the ultrasound  
scan were revealed distended suprapatellar bursae  with 
anechoic fluid measured  more than 2mm in thickness, 
and hyperechoic perifemoral  and retro femoral fat pads, 
the fluid collection was avascular on Color Doppler flow 
mapping, consistent with  supra patellar bursal effusion 
and bursitis (Marnix et al ,1991).The incidence of the 
supra patellar bursal effusion was higher in females and 
spreading among age group between (30-60) years , and 
the researchers didn’t  find any case below age of 
30years old, and only one case  above 60 years. The 
vast majority of patients had unilateral, anterior, constant, 
chronic knee joint pain that continued for more than one 
month, and decreased joint movement associated with 
swelling, only 3patients had generalized knee pain.   

The researcher found that out of (14%) of the total 
patients who complained of knee joint pain, there were 
cystic lesions with well demarcated margins and posterior 
acoustic enhancement, those cystic lesions had dome 
funds, narrow neck and occasionally small connection to 
the joint space, the cystic lesions were avascular on 
Color Doppler correlation and found in 
semimembranosus- gastrocnemius bursa. Those 
sonographic features were consistent with Baker's cyst 
(Marcelis et al., 1996). Baker's cyst occurs equally in both 
gender between 30-50years and only one case above 50 
year. The researchers didn’t find any case of Baker's cyst 
below age of 30 years. The most common clinical 
presentations of this lesion were unilateral, posterior, 
constant chronic knee pain that continued for more than 
one month, with decreased joint movement and joint 
swelling.        

In out of (8%) of the total patients ultrasound showed 
avascular  fluid tracing between the muscles of the calf 
with no evidence of vessels rupture, those features 
consistent with ruptured Baker's cyst. The researchers 
found that those ultrasound findings were presented only 
in young males below age of 40 years those who were 
present with unilateral, posterior, chronic constant pain 
that continued for more than month, associated with 
swelling and decreased joint movement due to muscles 
edema. 

In out of (6%) of the total patients ultrasound showed 
hypoechoic, irregular thick edematous avascular patello-
femoral articular cartilage, with absence of any other 
causes of the knee joint pain. Those features were 
consistent with cartilaginous edema (Marnix et al.,  
1991).The researchers found that the most common 
clinical presentations of those diseases were unilateral, 
anterior, constant chronic knee joint pain that took more 
than  month and decreased joint movement associated 
with swelling. Those diseases were most common in 
females above 40 years  with  higher  incidence  between 



 

 

 
 
 
 
 (50-59) years.     

In out of (2%)  of the total patients ultrasonography  
showed a hypoechoic solid mass with demarcated 
margins associated with periosteam of the femur, 
avascular, with homogeneous echo texture which were 
consistent with periosteal desmoids tumor (Marcelis et 
al., 1996).Those diseases were found in eldest males 
above 60 years old and presented clinically as unilateral, 
posterior, constant pain that took more than one week 
and less than one month associated with joint swelling 
but with normal joint movement. 

In out of (4%) of the total patients ultrasonography 
showed normal intra and extra capsular components, but 
there was hypoechoic discrete well defined, avascular, 
solid mass  in the area of  subcutaneous fat consistent 
with Lipoma. The researchers found that the Lipomas 
usually affect the eldest females between age of 50 -60 
years and all patients have unilateral, medial, constant 
pain that takes more than one week and less than one 
month and all patients have joint swelling but normal joint 
movement.   

In out of  (2%) of the  total patients, ultrasonography 
showed  a hypoechoic mass within the dilated, 
incompressible popliteal vein, with loss of normal 
phasicity  and absent flow on Color Doppler consistent 
with deep vein thrombosis of the popliteal vein 
(Schaberle et al., 2005) 

The researchers found that the DVT is common in 
males between ages of 40-50 years and all patients 
present with unilateral, posterior, constant, chronic pain 
that continued for more than one month, associated with 
decreased joint movement and joint swelling also the 
researchers found that there were thrombi in the 
superficial femoral vein and Sapheno-femoral junction 
and those findings reinforce the diagnosis. 

In out of (4%) of the total patients, ultrasonography 
showed thick, hypoechoic patellar tendon surrounded by 
anechoic anterior and posterior rim, and increased 
echogenicity of the Hoff's fat pad, consistent with patellar 
tendonitis (Marnix et al., 1991).The researchers found the 
incidence of patellar tendonitis was equal in both gender, 
and most common in eldest ages above 50 years, and 
may arise unilaterally or bilaterally. The most clinical 
presentations were anterior or generalized pain. That is 
constant in nature and takes more than week and less 
than one month associated with joint swelling and 
decreased joint movement. 
 
 
CONCLUSION  
 
The researchers grouped the knee joint into anterior, 
posterior, medial, and lateral compartments as mentioned 
in all textbooks and found that the main causes of the  
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anterior knee pain and swelling were quadriceps 
tendonitis, patellar tendonitis, suprapatellar bursal 
effusion, bursitis, and cartilaginous edema and 
irregularity .The causes affected the posterior knee joint 
were Baker's cyst, DVT of the popliteal vein as well as 
periosteal desmoids. The only cause of medial knee pain 
was Lipoma, and there was no abnormality detected in 
those patients who complained of lateral knee pain.    

Ultrasonography was found to be the gold standard 
imaging modality in detection of abnormalities regarding 
the soft tissue elements, ligaments, tendons, and blood 
vessels as well as fluid accumulation and bursae but 
does not reveal any abnormalities in some patients 
whose ages were below 30 years, and who have acute 
pain, so the importance of using other modalities such as 
Magnetic Resonance Imaging (MRI) is necessary, also 
this study was focused on the adult patients, therefore 
the researchers recommended to study the common 
cause(s) of the knee joint pain among children using 
ultrasonography.    
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