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Case Report
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INTRODUCTION

Xanthomas are localized deposits of lipids in soft-tissue structures, including skin and 
subcutaneous fat (tuberous xanthomas) and tendons (tendinous xanthomas).[1] Tuberous 
xanthomas present as firm, yellow nodules over pressure areas such as the extensor aspect of the 
knees, elbows, and buttocks, while tendinous xanthomas are seen as fusiform enlargement or 
thickening of the affected tendons, most commonly the Achilles tendon.[2] Histopathologically, 
all forms of xanthomas are composed of aggregates of lipid-laden macrophages, known as 
foam cells, containing cholesterol and cholesterol esters.[3] Although these lesions are focal or 
multifocal in distribution, they may serve as early indicators of an underlying concealed systemic 
lipid metabolism disorder. They may also represent the initial clinical manifestation of such 
conditions.[1] From a vital clinical perspective, this deranged metabolic profile may remain 
concealed until the unfortunate occurrence of a fatal acute cardiovascular adverse event. This 
case report aims to highlight the distinct imaging characteristics of rare prepatellar tuberous 
xanthomas, which are less frequently seen compared to tendinous xanthomas, and underscore 
their diagnostic value as radiological markers of an underlying underdiagnosed dyslipidemic 
disorder such as familial dysbetalipoproteinemia (FD). It also reinforces the importance of 
preventive musculoskeletal radiology for mitigating potential morbidity and mortality.

CASE REPORT

A 47-year-old woman presented with a 5-year-long history of focal nodular swelling along the 
anterior aspect of the right knee shortly followed by the left knee, with insidious onset and 
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gradual progression [Figure 1a]. The patient failed to recall 
any history of trauma to the knees. On local examination, 
the nodular swellings were symmetric on both sides with 
no erythema or cutaneous discharge on inspection and were 
firm and non-tender on palpation. The swellings were not 
fixed to the underlying patella or quadriceps and patellar 
tendons. A  thorough physical examination revealed no 
evidence of any other similar swelling in the body.

Routine blood investigations revealed mild anemia 
(hemoglobin = 10.3  g/dL) and an abnormal lipid 
profile with nearly equally elevated total cholesterol 
(342  mg/dL) (n:  <200  mg/dL) and triglycerides (339  mg/dL) 
(n: <150 mg/dL) and reduced low-density lipoprotein cholesterol 
(LDL-C) (85  mg/dL) (n: ~100  mg/dL) [Table  1]. The 

high-density lipoprotein (HDL) cholesterol was decreased 
(34 mg/dL; n > 40 mg/dL), and very-LDL (VLDL) was elevated 
(68  mg/dL; n = 10–30  mg/dL). Apolipoprotein B level was 
reduced (70 mg/dL; n < 130 mg/dL) with relatively decreased 
apolipoprotein A-I, yielding an increased cholesterol: HDL ratio 
(>10). Other routine parameters, including fasting glucose, liver 
and renal function tests, and thyroid profile, were within normal 
limits, ruling out secondary causes of dyslipidemia.

The patient underwent plain radiography of both knees in 
orthogonal planes, which revealed ill-defined, homogeneous 
soft-tissue density opacities in bilateral prepatellar regions, 
with no evidence of erosion, scalloping, or sclerosis of the 
underlying patellae [Figure  1b]. The fat planes adjacent to 
the quadriceps and patellar tendons were distinct. High-
resolution ultrasonography of bilateral anterior knees showed 
lobulated soft-tissue mass lesions relatively hyperechoic to the 
adjacent muscles, separate from the adjacent tendons, with 
no significant internal vascularity [Figure 2]. The patient also 
underwent magnetic resonance imaging (MRI) of bilateral 
knees using a 3-Tesla MRI scanner, which revealed irregular 
and lobulated prepatellar soft-tissue mass lesions located in 
the subcutaneous plane with intermediate signal intensity (to 
muscle) on both T1- and T2-weighted sequences and higher 
signal than the tendons [Figure 3]. No evidence of fluid signal 
was noted within the lesions or any blooming foci on gradient-
echo sequences. The lesions were not seen to be arising from 
the quadriceps or patellar tendon or even from the prepatellar 
quadriceps continuation. A  subtle fat plane was also noted 
separating the patella from the prepatellar lesion. The internal 
architecture of the bilateral knee joints was normal.

An ultrasound-guided biopsy showed dense infiltration of 
lipid-laden macrophages (foam cells) with finely vacuolated 
cytoplasm due to cholesterol accumulation. Scattered 
multinucleated foreign body giant cells were also seen with a few 
areas of fibrosis and chronic inflammatory infiltrates [Figure 4]. 
A histopathological diagnosis of xanthomas was made.

Figure 2: High-resolution ultrasound image of the right prepatellar 
xanthoma in longitudinal section shows an echogenic lobulated 
soft-tissue mass lesion (yellow star) separate from the underlying 
patella (red star), patellar tendon (white arrow), and prepatellar 
quadriceps continuation (green arrow).

Table 1: Laboratory analysis of biochemical parameters.

Biochemical parameter Result Biological 
reference value

Hemoglobin 10.3 g/dL >12 g/dL
Total leucocyte count 6,300/μL 4,000–11,000/μL
Total cholesterol 342 mg/dL <200 mg/dL
LDL cholesterol 85 mg/dL ~ 100 mg/dL
HDL cholesterol 34 g/dL >40 mg/dL
VLDL cholesterol 68 mg/dL 10–30 mg/dL
apoB 70 mg/dL <130 mg/dL
Fasting blood glucose 75 mg/dL <100 mg/dL
2‑h post‑prandial blood glucose 186 mg/dL >200 mg/dL
Serum agarose gel 
electrophoresis

Broad β‑band ‑

LDL: Low‑density lipoprotein, HDL: high‑density lipoprotein, 
VLDL: Very‑low‑density lipoprotein

Figure  1: (a) Clinical photograph of the right knee showing a 
large nodular swelling along the anterior aspect. (b) Lateral plain 
radiograph of the right knee showing soft-tissue density swelling in 
the prepatellar region with normal underlying patella and distinct 
fat planes along the quadriceps and patellar tendons.

a b
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Serum agarose gel electrophoresis revealed a broad β-band, 
suggesting impaired lipoprotein metabolism. An extended 
lipid profile also showed reduced apolipoprotein B (apoB) 
(70 mg/dL) (n: <130 mg/dL).

Mixed hyperlipidemia with low LDL-C levels, broad β-band 
on gel electrophoresis, reduced apoB, and bilateral prepatellar 
tuberous xanthomas led to a working diagnosis of FD. APOE 
genetic testing was, however, not performed.

DISCUSSION

Xanthomas are localized clusters of abnormal lipid-laden 
macrophages (foam cells) and present as an uncommon 

manifestation of disturbance in systemic lipid metabolism. 
These may be associated with an elevated risk of atherosclerotic 
cardiovascular disease and occasionally, pancreatitis. Xanthomas 
may also be seen in individuals with a normal lipid profile. 
Tuberous xanthomas are clinical manifestations of abnormalities 
in lipoprotein metabolism (usually dysbetalipoproteinemia), 
whereas tendinous xanthomas are more commonly seen with 
familial hypercholesterolemia.[4,5] Certain genetic disorders 
exhibit varied phenotypic presentations of xanthomas, as 
highlighted in Table 2.[4-7]

Superficial prepatellar soft-tissue structures include the skin, 
subcutaneous fat, superficial prepatellar bursa, and fascia, 

 Figure  3: Bilateral prepatellar tuberous xanthomas on magnetic resonance imaging – (a) Coronal 
T1W, (b) axial T2W, (c) sagittal proton-density, and (d) sagittal proton-density fat-saturated MRI 
images of bilateral knees show irregular, lobulated soft-tissue intensity mass lesions (yellow arrow in 
a-d) of intermediate signal intensity in prepatellar subcutaneous plane separate from the quadriceps 
(blue arrowhead in c) and patellar (white arrowhead in c) tendons, and prepatellar quadriceps 
continuation (green arrowhead in c) with normal underlying patellar marrow signal intensity. 
A subtle cleavage plane can also be seen between the lesions and the underlying patellae in (b).

a b

c d

Figure 4: Histomorphology of xanthoma–light microscopic images at (a and b) ×100 and (c) ×400 
magnifications show lipid-laden macrophages (foam cells) (blue arrow), histiocytes, lymphocytes, 
fibrocollagenous tissue, and foreign body giant cells (red arrow).

a b c
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along with prepatellar quadriceps continuation. Our case 
revealed symmetric prepatellar soft-tissue lesions without 
involvement of any tendon(s) or underlying bone(s). In 
addition to the clinical background, plain radiography 
and MRI findings ruled out the common differential 
diagnoses. Prepatellar bursitis (with possible etiologies 
including rheumatoid arthritis, gout, bacterial infection, 
and tuberculosis) was ruled out as the lesions were painless 
and non-tender with no evidence of intralesional fluid on 
ultrasound or MRI. A 5-year-long history, bilaterality of the 
lesions, and absence of aggressive imaging features, including 
invasion of adjacent structures, made the possibility of soft-
tissue sarcomas such as liposarcoma and synovial sarcoma 
unlikely. Since there was no history of trauma to the knees 
and the lesions were bilateral with no signs of fluid collections 
on imaging, the diagnosis of Morel-Lavallée lesion was 
discounted.

Bilaterality, intermediate signal of the lesions relative to 
muscle and higher signal than tendons on MRI, involvement 
of the extensor aspect of the knees in the subcutaneous plane, 
and absence of bone erosion/scalloping pointed toward a 
provisional diagnosis of tuberous xanthomas, which was 
reinforced by an elaborate lipid profile and confirmed on 
histopathology.[8] Other possible sites of tuberous xanthomas 
include elbows, palms, feet, and buttocks, which were free of 
any lesions in our case.

FD (type  III dysbetalipoproteinemia; Fredrickson 
classification) is an uncommon disorder of lipid metabolism 
with a prevalence of 0.1–0.4% in the general population. 
It is characterized by impaired clearance of triglyceride-
rich lipoprotein remnants due to low affinity to LDL 
receptors, leading to accumulation of chylomicrons and 
VLDL remnants. These are associated with APOE genetic 
abnormalities.[9,10]

Diagnosis is suggested by mixed hyperlipidemia (nearly 
equally elevated levels of cholesterol and triglycerides), 

low LDL-C and apoB levels, and confirmed by detection of 
APOE ε2ε2 genotype. Broad β-band on gel electrophoresis 
represents accumulation of remnant lipoproteins and is a 
hallmark of FD. Characteristic phenotypic features include 
tuberous and tuberoeruptive xanthomas over pressure areas 
such as elbows and knees, and palmar xanthomas in hand 
and wrist creases. Tendon xanthomas are not usually seen.[4,9]

It is of vital importance to recognize this biochemical 
derangement as it carries a 5–10  times higher risk of 
premature ischemic heart disease and increased risk 
of peripheral arterial disease compared to the general 
population. Calorie and saturated fat restriction with a 
combination of statins and fibrates forms the cornerstone 
of management and aids in mitigating the atherosclerotic 
cardiovascular disease risk.[9]

CONCLUSION

Bilateral prepatellar tuberous xanthomas may serve as the 
first indicator of an otherwise concealed and uncommon 
systemic metabolic disorder such as FD. The typical imaging 
features, when aligned with the characteristic site(s) of 
involvement, clinical history, and biochemical lipid profile, 
are essential for diagnosing these xanthomas and can be 
confirmed on histopathological correlation. It is therefore 
pertinent for a radiologist to be aware of such entities, as 
prompt recognition can lead to initiation of early preventive 
management to mitigate atherosclerotic cardiovascular 
complications.

 Ethical approval: The Institutional Review Board at Vardhman 
Mahavir Medical College and Safdarjung Hospital Institutional 
Ethics Committee has waived the ethical approval, number 2025-
156/CR-89, for this study, dated 8th July 2025.
Declaration of patient consent: The authors certify that they have 
obtained all appropriate patient consent.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.
Use of artificial intelligence (AI)-assisted technology for 
manuscript preparation: The authors confirm that they have used 
artificial intelligence (AI)-assisted technology solely for language 
refinement and to improve the clarity of writing. No AI assistance 
was employed in the generation of scientific content, data analysis 
or interpretation.

REFERENCES

1.	 Lugo-Somolinos A, Sánchez JE. Xanthomas: A  marker for 
hyperlipidemias. Bol Asoc Med P R 2003;95:12-6.

2.	 Mohan KK, Kumar KD, Ramachandra BV. Tuberous 
xanthomas in type  IIA hyperlipoproteinemia. Indian J 
Dermatol Venereol Leprol 2002;68:105-6.

3.	 Bansal M, Manchanda K, Pandey SS. Familial type  IIa 
hyperlipoproteinemia presenting with different types of 
xanthomas. Indian J Paediatr Dermatol 2014;15:39-41.

Table 2: Genetic lipid metabolism disorders causing tuberous and 
tendinous xanthomas.

Disorder of lipid 
metabolism

Type of xanthoma (s)

Familial 
hypercholesterolemia

• Tuberous and tendinous xanthomas
• Additional xanthelasma

Familial 
dysbetalipoproteinemia 
(type III hyperlipidemia)

• �Tuberous and tuberoeruptive 
xanthomas

• �Xanthomas striatum palmaris 
(characteristic)

Sitosterolemia 
(Phytosterolemia)

Tuberous and tendinous xanthomas

Cerebrotendinous 
xanthomatosis

Tendinous xanthomas



Sharma, et al.: Tuberous xanthomas revealing lipid disorder

Indian Journal of Musculoskeletal Radiology • Article in Press  |  5

4.	 Sharanya BS, Logeshwari J, Pinjala P, Thakur RS. A  case 
report of giant tuberous xanthoma with type  IIa familial 
hypercholesterolemia. Indian J Paediatr Dermatol 2024;25:31-3.

5.	 Maharaj S, Chang S, Nayak SB. Familial hypercholesterolemia 
presenting with multiple nodules of the hands and elbow. Clin 
Case Rep 2015;3:411-4.

6.	 Yaqoob A, Dar WR, Raina A, Khuja Z, Chandra A, Bukhari I, 
et al. Cerebrotendinous xanthomatosis, a treatable disorder 
often missed: Case series of three patients confirmed by genetic 
testing. Neurol India 2024;72:138-41.

7.	 Alam M, Garzon MC, Salen G, Starc TJ. Tuberous xanthomas 
in sitosterolemia. Pediatr Dermatol 2000;17:447-9.

8.	 Guan H, Zhang G, Li Q, Lian J, Dong Z, Zhu L, et al. Surgical 
treatment of multiple large tuberous and tendinous xanthoma 

secondary to familial hypercholesterolaemia: A  case report. 
Clin Cosmet Investig Dermatol 2024;17:961-6.s

9.	 Safarova MS, Santos RD, Moriarty PM. Special patient 
populations: Familial hypercholesterolemia and other severe 
hypercholesterolemias. In: Ballantyne CM, editor. Clinical 
Lipidology. 3rd ed. Netherlands: Elsevier; 2020. p. 320-35.e2.

10.	 Fredrickson DS, Levy RI, Lees RS. Fat transport in lipoproteins-
an integrated approach to mechanisms and disorders. N Engl J 
Med 1967;276:34-42.

How to cite this article: Sharma A, Saifi AS, Chohan S, Batta NS. Bilateral 
prepatellar tuberous xanthomas unmasking a concealed lipid metabolic 
disorder: A  case report. Indian J Musculoskelet Radiol. doi: 10.25259/
IJMSR_53_2025

https://dx.doi.org/10.25259/IJMSR_53_2025
https://dx.doi.org/10.25259/IJMSR_53_2025


Dr. Iqbal S. Ganie
South Africa

Dr. Amit Katyan
Canada

Dr. Muthukumar
Chandramohan

UK

Dr. Samir
Paruthikunnan

UK

Dr. Muthukumar T.
UK

Dr. Avneesh Chhabra
USA

Dr. Girish Gandikota
USA

Dr. Sameer Raniga
Oman

Dr. Steven Wong
Singapore

Dr. Raj Negi
UK

Dr. Raj Chari
UK

Dr. Ankit A. Tandon
Singapore

Dr. Jyoti Panwar
Australia

Dr. Christine B. Chung
USA

Prof. James Griffith
Hong Kong

Prof. Hema N.
Choudur
Canada

Dr. Mark A. Davies
UK

Dr. Manickam “Nicks”
Kumaravel

USA

Dr. Steven James
UK

Prof. Winston Rennie Prof. Rajesh Botchu
UK UK

Advanced Certification and MSS India Hybrid Fellowship in MSK Imaging

RRREEEGGGIIISSSTTTEEERRR NNNOOOWWWREGISTER NOW

9 Months Hybrid FellowshipStarting on 19 April, 2026th

Comprehensive MSK
Curriculum covering sports
injuries, arthritis, trauma,

tumors, spine & interventions

26 Weeks of structured online
learning with expert faculty

Case-Based Learning with
image interpretation and
interactive discussions

Convenient Weekend
Classes – Sundays, 4–8 PM

Exit Exam + Fellowship
Certification in

Musculoskeletal Radiology

Convocation at MSS India
Annual Conference

Onsite Hands-on Training in
MSK Ultrasound

Dr. M. V. Chalapathi Rao
President, MSS India

Dr. Nishith Kumar
Secretary General, MSS India

Optional Exit exam and
Cadaveric Intervention

Workshop

International Faculty

and many more...

National Faculty

Dr. Abhimanyu Kelkar
Pune

Dr. Jayaraj Govindaraj
Chennai

Dr. Vemuri Varaprasad
Vijayawada

Dr. N.
Chidambaranathan

Chennai

Dr. Sandeep Velicheti
Vijayawada

Dr. Malini Lawande
Mumbai

Dr. Hirak R.
Choudhury
Kolkata

Dr. Joshita Singh
Pune

Dr. Ankur J. Shah
Ahmedabad

Dr. Joban Babhulkar
Pune

Dr. Darshana Sanghvi
Mumbai

Prof. Samarendra
Narayan
Lucknow

Prof. Dharmendra K.
Singh

New Delhi

Dr. Vardhan Joshi
Pune

Prof. Ankur Goyal
New Delhi

Dr. Pushpa BT
Coimbatore

Dr. Ramakrishna N.
Hyderabad

Dr. Srijita Ghosh
Kolkata

Dr. Khushboo Pilania
Noida

Dr. Amit Sahu
New Delhi

Dr. Satish Babu M.
Vijayawada

Dr. Anupama Patil
Pune

Dr. Neha Nischal
New Delhi

Dr. Gaurav K. Sharma
Jaipur

Dr. Vaishali
Upadhyaya
Lucknow

Dr. Madhavi K.
Vellore

Dr. Sonal Saran
Uttarakhand

Dr. Rajat Jain
New Delhi

Dr. Stanzin Spalkit
New Delhi

Dr. Suvinay Saxena
Bhopal

Dr. Surendra K.
Bugata
Vizag

Dr. Ankita Ahuja
Mumbai

Dr. Chinmay Mehta
Mumbai

Dr. Sagar Tomar
Noida

Dr. Neeti Gupta
Delhi

and many more...

Fellowship Highlights

“Where expertise meets excellence, Elevate your career
through MSS India Advanced Certification & Hybrid
Fellowship in MSK Imaging”.

“Refinement & Recognition in radiological excellence. Reshape
your expertise through expert mentorship, cutting-edge insights,
and a truly transformative learning experience through MSS India
Advanced Certification & Hybrid Fellowship in MSK Imaging.”

hi i MS i

Dr. M
Pres

“WhWW
tht rorr
FeFF ll

apathi R
SS India

titt sii e mee
ndidd a Adv
MSMM K Ima

M. V. Chala
sident, MS

hererr exee pxx ertt
ougu hgg MSM SSS Inn
lowsww hipii inii MM

e,e E
ififf c

Rao
a

tsstt exee cellence
vvavv nced Certitt
aaga igg nii gn ”.

eerEEllEEEE evavv te yoyy ur carerr
ccatitt on & HyH byy rirr d

Dr. N
Secr

“R“ efff
yoyy ur
and
Advavv

mar
eral, MS

Recogo ngg i
tht rorr ugu hgg
nsfoff rmrr a
ififf catit on

Nishith Kum
etary Gene

fiff nii eemment & R
r eexee pxx ertitt sii e t
aa trtt urr lyl trtt arr n
aanced Certitt

ologo
tor
g e
ello

SS India

ititt oonn inii rarr didd o
eexee pxx ert ment

aattitt vevv learnrr inii gn
nn & HyH byy rirr d FeFF

Reshapa e
ge inii sigii hgg tstt ,s
ghgg MSMM SSS Indid a
maga igg nii gn .gg ”

gigg ccaal exee cellence.
rssrrrr hipii ,pp cuttitt nii gn -edgdd
eexxeee pxx erirr ence thtt rorr ugu
oowsww hipii inii MSMM K Im

Register on https://www.mssmskfellowship.com/

https://www.mssmskfellowship.com/
https://www.mssmskfellowship.com/

