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Uremic tumoral calcinosis: Case report
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Abstract

Introduction: Tumoral calcinosis (TC) is a rare condition characterized by the deposition of calcium pyrophosphates
in periarticular soft tissues. When TC occurs in the context of chronic kidney disease (CKD), it is known as uremic TC.
Case Presentation: A 52-year-old male with a history of type II diabetes, CKD on dialysis, and secondary hyperpa-
rathyroidism (under treatment with cinacalcet for the last 6 months), attended the orthopedic outpatient service of
a quaternary care hospital in Medellin (Colombia) due to a large mass in the left shoulder that appeared 3 months
earlier and limited the functionality of that joint. Physical examination revealed a painless mass with no inflammatory
signs. Laboratory tests on admission showed hypercalcemia, hyperphosphatemia, and elevated levels of parathyroid
hormone (PTH), while imaging tests showed a multilobulated, encapsulated mass with calcifications, but no bone
involvement (X-ray and ultrasound of the shoulder), as well as enlarged parathyroid glands (ultrasound). Smaller
but similar lesions were also identified in the interphalangeal joints of the left hand and in the soft tissues of the left
foot. Based on these findings, he was diagnosed with TC secondary to uncontrolled tertiary hyperparathyroidism,
leading to subtotal parathyroidectomy to control hypercalcemia as an indirect treatment of the periarticular lesions.
In a follow-up appointment 3 months after the procedure, a reduction of the shoulder mass size (at least 20%) and
improvement of the ranges of motion were observed.

Conclusion: This case highlights the importance of considering secondary TC as a differential diagnosis in CKD
patients on dialysis who present with progressively enlarging periarticular masses. Given its frequent association
with hyperparathyroidism, constant monitoring of PTH is essential for a timely diagnosis.

Keywords: Calcinosis; Hyperparathyroidism; Chronic Kidney Disease; Case Reports (MeSH).

Resumen

Introduccion. La calcinosis tumoral (CT) es una afeccion rara caracterizada por el depdsito de sales de calcio en
los tejidos blandos periarticulares. Cuando ocurre en presencia de enfermedad renal crénica (ERC) se conoce
como CT urémica.

Presentacion del caso. Hombre de 52 afios con antecedentes de diabetes tipo II, ERC en diélisis e hiperparatiroidismo
secundario (en manejo con cinacalcet desde hace 6 meses), quien asisti6 al servicio de consulta externa de
ortopedia de un hospital de cuarto nivel de atencién de Medellin (Colombia) por una masa de gran tamafio en
el hombro izquierdo que apareci6é 3 meses antes y limitaba la funcionalidad de dicha articulacién. Al examen
fisico se encontr6 una masa indolora y sin signos inflamatorios En los exdmenes de laboratorio de ingreso se
observo hipercalcemia, hiperfosfatemia y niveles elevados de paratohormona (PTH), y las pruebas de imagen
mostraron una masa multilobulada, encapsulada y con calcificaciones, pero sin compromiso 6seo (radiografia
y ecografia de hombro), asi como glandulas paratiroideas aumentadas de tamafio (ecografia). También se
identificaron lesiones de menor tamaiio pero de similares caracteristicas en articulaciones interfalangicas de la
mano izquierda y en los tejidos blandos del pie izquierdo. Con base en estos hallazgos fue diagnosticado con CT
secundaria a hiperparatiroidismo terciario no controlado y fue llevado a paratiroidectomia subtotal para controlar
la hipercalcemia como tratamiento indirecto de las lesiones periarticulares. En cita de control 3 meses después
del procedimiento se observé una reduccion del tamafio de la masa del hombro (al menos 20%) y mejora de los
rangos de movimiento.

Conclusion. Este caso resalta la importancia de considerar la CT secundaria como diagnéstico diferencial en pacientes
con ERC en dialisis que presentan masas periarticulares de crecimiento progresivo. Dada su asociaciéon frecuente
con el hiperparatiroidismo, la monitorizacién constante de la PTH es esencial para un diagnostico oportuno.
Palabras clave: Calcinosis; Hiperparatiroidismo; Enfermedad Renal Crénica; Informes de Casos (DeCS).
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Introduccién

Tumoral calcinosis (TC) is a rare clinical and histopathological syndrome characterized
by the deposition of calcium within periarticular soft tissues,' mainly of large joints
such as the hip and shoulder, although its occurrence has also been reported in the
elbow, wrist, hand,** knee joint, scalp, larynx, spine, and sacrum.? In clinical terms, it
presents as a hard, firm mass located under subcutaneous tissue, without attachment
to the underlying soft tissues.?

In general, TC lesions progressively grow in size over the years, although they can also
grow rapidly over the course of a few months.* These lesions are usually asymptomatic
at their initial stage, but when they reach a considerable size, they cause chronic pain,
inflammation, limitation of function, and possibly ulceration and fistulization of overlying
skin, causing a yellowish or milky discharge through the skin fistula.*

TC is a rare condition, with just over 200 cases reported in the literature since it was
first described,* affecting men and women equally,” and predominantly occurring in
children and adolescents'? and in populations from tropical and subtropical regions,
especially black people. The most commonly affected sites are the hips, elbows, shoulders,
and knees,® with the hands being the least common site.°

The most widely accepted classification of TC is that proposed by Smack et al.,” who
suggest two categories based on its etiology: primary and secondary. Primary TC is
divided into hyperphosphatemic and normophosphatemic. The hyperphosphatemic
form occurs due to a decrease in urinary phosphate excretion resulting from mutations
in the GALNT3, KLOTHO, or FGF23 genes.® In the normophosphatemic form, there are
no alterations in calcium or phosphorus metabolism, being characterized by transient
periods of hyperphosphatemia secondary to tissue damage, mainly in muscles subjected
to high mechanical loads (periarticular), leading to the release of intracellular phos-
phates.! In turn, the secondary form of TC is associated with chronic kidney disease
(CKD on hemodialysis), with a prevalence of 0.5-1.2%, and is attributed to secondary
hyperparathyroidism® and persistent non-renal hyperphosphatemia.'*"!

The etiology of TC is not yet certain. However, the three most widely accepted theories
on the pathogenesis of these lesions are i) repetitive trauma leading to reparative
dysfunction, ii) periarticular forces promoting osteoclastic activity, and iii) microtrauma
hemorrhage causing an exaggerated reparative response.® Other causes include the
consumption or use of substances with high phosphate content, including laxatives.’

The diagnosis of TC is mainly based on clinical findings and requires a thorough
medical history and imaging studies. In addition, laboratory tests must be performed to
determine whether it is primary or secondary. Histopathological examination is reserved
for cases that are difficult to confirm, avoiding its use due to possible complications,
especially infection.?##'2

The following is the case of a patient with multiple comorbidities who presented
with periarticular calcifications due to TC secondary to uncontrolled tertiary hyper-
parathyroidism.

Case presentation

A 52-year-old male from the Netherlands Antilles, suffering from obesity, osteoarthritis
of the knees, type II diabetes under insulin therapy with adequate metabolic control,
CKD requiring hemodialysis for 5 years, multiple vascular complications (diabetic
retinopathy, peripheral arterial disease, and coronary artery disease, the latter being
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treated with bisoprolol and acetylsalicylic acid), and secondary hyperparathyroidism
treated with cinacalcet for 6 months, was admitted to the orthopedic outpatient service
of a quaternary care hospital in Medellin (Colombia). The patient was referred from
his place of origin 3 months after the appearance of a tumor on his left shoulder that
limited the functionality of that joint, although it did not cause him any pain.

On physical examination, a mass measuring approximately 10 x 8 cm was found
on the left shoulder. It was firm, well-defined, painless, and had no associated skin
changes, limiting active and passive mobility of the joint. Given these findings and
their location, the patient was admitted to the hospital that same day and X-rays and
ultrasound scans of the soft tissues of the left shoulder were requested. Moreover, due
to the presence of CKD and secondary hyperparathyroidism, the following laboratory
tests were also performed: complete blood count, polymerase chain reaction (PCR) test,
blood phosphorus test, blood calcium test, lactate dehydrogenase test, parathyroid
hormone (PTH) test, and renal function tests.

Initial laboratory tests showed mild hypercalcemia (11.6 mg/dL), mild hyperphosphatemia
(5.4 mg/dL), no elevation in acute phase reactants (CRP: 0.3 mg/dL), and uncontrolled
hyperparathyroidism (PTH: 1 968 pg/mL). The X-ray (Figure 1) and ultrasound (Figure 2)
showed a mass in the periarticular soft tissues, so a contrast-enhanced MRI of the shoulder
(Figure 3) was performed, confirming the presence of an encapsulated, hypovascular
periarticular soft tissue mass with calcifications and septa inside that did not involve
the bone. Magnetic resonance imaging also showed that the mass was predominantly
hypointense compared to muscle on T1-weighted sequences; that it was located beneath
the muscle planes, displacing vascular structures and deltoid muscles; and that it
measured 130x84x165mm.

Figure 1. Anteroposterior X-ray of the left shoulder. A multilobulated, calcified mass is observed
without erosion or infiltration of the bone structures, occupying the periarticular space of the
shoulder.

Source: Image obtained while treating the patient.
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Figure 2. Ultrasound of soft tissues of the left shoulder. An encapsulated mass with heterogeneous
content and well-defined, echogenic edges is observed, with areas of posterior acoustic shadowing
due to calcified content displacing the deltoid muscles.

Source: Image obtained while treating the patient.

Figure 3. Magnetic resonance imaging of the left shoulder. A) Simple axial T1 with fat saturation;
B) Axial T1-weighted with fat saturation; C) Simple coronal T1; D) Coronal T1-weighted with fat
saturation; E) Proton density with fat saturation. An encapsulated mass with lobulated edges is
observed, with a multilocular cystic component and fluid/fluid levels due to calcium deposits
in the dependent areas (white arrows) and septa with enhancement after contrast medium
administration.

Source: Image obtained while treating the patient.
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Furthermore, due to his history of hyperparathyroidism and hypercalcemia, a neck
ultrasound was performed on the first day of hospitalization (Figure 4), which revealed
enlarged parathyroid glands, a finding consistent with tertiary hyperparathyroidism. In
addition, when looking for involvement in other joints and because of the polyarticular
pain reported by the patient, X-rays of the left hand and foot were taken on the second
day of hospitalization (Figures 5 and 6), showing lesions with similar characteristics in
the periarticular soft tissues of the interphalangeal joints and vascular calcifications.

10mm

+ Dist 1.82cm
% Dist 0.825 cm

Dist 0.834 cm
st Dist 0.482 cm

Figure 4. Ultrasound of the neck. Enlarged parathyroid glands (>5 mm) are observed, with
well-defined edges and no adenopathy or signs of invasion of adjacent structures.
Source: Image obtained while treating the patient.

Figure 5. Anteroposterior X-ray of the left hand. Multiple calcified nodular lesions are observed
adjacent to the proximal interphalangeal joints of the second to fifth fingers, without involvement

of bone structures.
Source: Image obtained while treating the patient.
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Figure 6. Lateral X-ray of the left ankle. Multiple calcifications are observed in the posterior soft
tissues and in the plantar region of the foot, as well as calcifications of the vascular structures.
Source: Image obtained while treating the patient.

On the third day of hospitalization, based on clinical, imaging, and laboratory findings,
an interdisciplinary team comprising specialists in oncological orthopedics, radiology,
endocrinology, and neck surgery concluded that the patient had TC due to the development
of uncontrolled tertiary hyperparathyroidism. Considering the foregoing, it was decided
that the best therapeutic approach was to treat the periarticular lesions indirectly by
controlling hypercalcemia, so he was taken to subtotal parathyroidectomy on the sixth
day of hospitalization.

Given that there were no perioperative complications and his clinical condition was
stable, the patient was discharged after 11 days of hospitalization with instructions to
take high-dose calcium and vitamin D analog supplements (6 000 mg of calcium carbonate
and 0.75 pg of calcitriol per day), to seek emergency care if he experienced warning
signs such as paresthesia and cramps, and to attend a follow-up appointment two weeks
later with the endocrinology and head and neck surgery departments. However, due
to difficulties related to transportation and access to healthcare, outpatient follow-up
was limited and no new imaging studies could be performed.

Notwithstanding the above, three months after discharge, the patient attended
an outpatient appointment with the orthopedics department, indicating improved
functionality of the affected shoulder and complete resolution of pain in the area. The
physical examination revealed a decrease in the volume of the shoulder mass (at least
20%), as well as an objective improvement in the active range of motion of the left
upper limb. The pathology report of the surgical specimen confirmed the presence of
parathyroid hyperplasia.

Discussion
TC is a rare condition characterized by the deposition of calcium in the periarticular

soft tissues.’ The most widely accepted classification was proposed by Smack et al.,
who differentiate between two forms based on pathogenesis: primary, which is divided
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into normophosphatemic (normal calcium and phosphate levels without biochemical
abnormalities) and hyperphosphatemic (normal calcium levels and abnormal phosphate
levels), and secondary, associated with underlying diseases that promote the accumulation
of calcium deposits in soft tissues such as CKD, hyperparathyroidism, or cancer.”

When TC occurs in patients with CKD, it is known as uremic TC and is more common
among individuals undergoing prolonged renal replacement therapy, whether hemodialysis
or peritoneal dialysis."* This was the case of our patient, who had end-stage CKD requiring
hemodialysis. In addition, he had alterations in calcium-phosphorus metabolism,
sustained elevation of PTH levels despite medical treatment with calcimimetics, and
enlarged parathyroid glands, leading to the specific diagnosis of TC secondary to tertiary
hyperparathyroidism."

In clinical terms, TC is characterized by the presence of one or more firm masses
that move around the skin and are usually painless but can cause joint stiffness and
bone pain when they increase significantly in size." These findings are consistent with
what was observed in our patient: presence of a large, mobile, painless mass in the left
shoulder that limited range of motion, as well as other smaller calcified lesions in the
left ankle and interphalangeal joints of the left hand.

TC diagnosis is based on radiographic findings and must be supported by clinical
signs and the patient’s medical history. On ultrasound scans, these lesions appear as
a multilobulated, hyperechoic mass with a calcified peripheral covering." In the case
of plain X-rays, they show multiple areas of well-circumscribed nodular masses with
fibrous septa that have a “cobblestone” or “chicken wire” appearance.*'° Computed
tomography is useful in surgical planning because it provides greater sensitivity than
X-rays for detecting fine calcifications and determining their exact extent. A characteristic
finding is the “sedimentation sign.”*°

On magnetic resonance imaging, TC appears as a heterogeneous lesion with low T1
signal intensity and high T2 signal intensity.'*'* Furthermore, multiple septa and fluid
levels can be visualized, and in some cases, enhancement of the cystic parts of the
lesion due to hypervascularization,'? findings that were observed in our patient’s MRI
(Figure 3). One factor to consider with this imaging technique is the absence of diffusion
restriction, which helps differentiate TC from malignant lesions.’S

The differential diagnoses for TC include soft tissue sarcoma,’* pigmented villonodular
synovitis, tophaceous gout, ossifying myositis, and synovial chondromatosis.!' In
this case, it was not necessary to rule out differential diagnoses, as the absence of
bone involvement, imaging findings, the presence of CKD requiring hemodialysis, and
biochemical evidence of phosphocalcic metabolism disorders allowed guiding the
diagnosis toward secondary CT unequivocally.

Although the pathophysiological mechanisms of TC have not yet been elucidated, it is
believed that it is mostly associated with tertiary hyperparathyroidism, hypercalcemia,
and hyperphosphatemia, conditions that cause the precipitation of hydroxyapatite
crystals in soft tissues.>'*'* In our patient, the presence of tertiary hyperparathyroidism
refractory to treatment with cinacalcet reinforces this pathophysiological mechanism.

Regarding treatment, recent literature emphasizes a multimodal approach.>'! Options
include dietary phosphorus restriction, use of noncalcium-based phosphate binders
(sevelamer, lanthanum)*'* and calcimimetics (cinacalcet),>'"** intensification of dialysis
(use of high-flux membranes, nocturnal or daily dialysis),>'"'* and, in selected cases,
parathyroidectomy.'"'*'* In our patient, the persistence of clinical manifestations led
to the indication for subtotal parathyroidectomy, which is the treatment of choice in
cases of refractory tertiary hyperparathyroidism and has been shown to be effective
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in inducing TC remission.'*'” Surgery is usually reserved for patients with significant
pain or limited function, or for cases in which the lesions continue to grow despite
parathyroidectomy.'®"

Although some case reports have noted that conservative treatment resulted in a
decrease in tumor volume after adjusting the dialysis and pharmacological regimen,>"*?
in the present case, priority was given to correcting the central pathophysiological
stimulus. It should be noted that kidney transplantation, while not considered in this
case due to difficulties related to access to health services, is the definitive intervention
and has demonstrated sustained remissions of uremic TC.'"'* Similar cases of uremic
TC with atypical presentation and adequate response to parathyroidectomy have been
reported in Colombia."”

This case report illustrates a typical clinical-radiological pattern of secondary TC in
a patient with tertiary hyperparathyroidism, emphasizing the need to consider this
condition as a differential diagnosis of periarticular masses in patients with CKD. It also
highlights the importance of a comprehensive, imaging-based, and metabolic approach
to these patients for effective treatment and to avoid unnecessary procedures such as
aggressive biopsies or extensive surgical resections.

Conclusions

This case report stresses the importance of considering secondary TC as a differential
diagnosis in patients with CKD undergoing renal replacement therapy who present
with progressively growing periarticular masses. Given its frequent association with
hyperparathyroidism, constant monitoring of PTH levels is paramount for timely TC
diagnosis and treatment, thus avoiding significant functional complications secondary to
lesion enlargement. Furthermore, given that diagnosis is based on clinical manifestations
and imaging findings, an interdisciplinary approach is essential for early detection,
which, in turn, will avoid unnecessary procedures, improve quality of life, and prevent
misdiagnoses such as malignant soft tissue neoplasms, as in the present case.
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