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Introduction
Tumoral Calcinosis is a hereditary condition with ectopic calcium deposits in the periarticular regions2, often effecting large joints by causing significant swelling and decreased range of motion. Surgical resection of the calcified tissue is the most evidence-based intervention. Although initially classified as a painless disease3, an association with pain has strong empirical support1,5,6. In this case report, we describe two siblings with Tumoral Calcinosis and our experience managing their pain for over 10 years.  
Case Presentation and Management
The first patient, a 40-year-old male, was first evaluated by our Pain Medicine team in 2006. He arrived at our institution with an established diagnosis of Tumoral Calcinosis, diagnosed at age 9, after suffering from multiple soft tissue masses that required resection. He previously underwent debulking surgeries of soft tissue masses near his hips, right shoulder, and upper and lower back (the patient reported having had 60-70 procedures before the age of 30). As a result of the masses and subsequent surgeries the patient developed significant decreased range of motion and multifocal pain, consistent with the disease process; having both nociceptive and neuropathic features such as dull aching along with numbness and episodic sharp shooting pain. His symptoms were increased with movement and relieved with medication and warm temperature. Over the years, the characteristics of the pain were variable, but were consistently of a mixed type (i.e. nociceptive and neuropathic). His pain was managed well with stable doses of hydrocodone/acetaminophen 3-4 times per day, MS Contin nightly, pregabalin three times per day, and Naprosyn as needed. He was able to stay on this regimen for more than 5 years with few dose adjustments; however, his pain and associated symptoms progressed over time. His most prominent collateral symptoms included fatigue and poor appetite; however, he experienced adequate analgesia, and therefore, was able to stay relatively functional and employed.  The majority of his tumors and pain complaints were initially restricted to the peripheral joints and appendages, most notably his right shoulder, right thigh, left foot.  However, in mid-2012, he was noted to have right arm numbness, weakness and pain.  On imaging (Figures 1,2), he was found to have a new mass, near his cervical spine, C2-C7, with compression of the brachial plexus. Fortunately, he underwent a successful surgical resection of this tumor with improvements in his symptoms.  In addition to surgical management, the patient’s analgesics were changed, with the addition of tramadol extended release daily, in place of extended release morphine, dronabinol for appetite stimulation, as well as tizanidine for muscle spasm (for about 10 months post-operative). His ability to stay functional despite such a recalcitrant disease process (with associated pain), highlights the importance of a multidisciplinary team, including multiple surgical teams (orthopedics, neurosurgery, plastic, head and neck) and medical teams (pain medicine, rehabilitation medicine, oncology, endocrinology). 
The patient’s sibling also suffers from Tumoral Calcinosis. She is a 37-year-old female, who began seeing the Pain Medicine team in 2005. She was diagnosed at age 12, and prior to initiating her care at our institution, she had undergone multiple tumor resections in the bilateral glutei, hips, shoulders, and left knee. As with her sibling, the worst area of pain was the right shoulder and was a mixed pain including both neuropathic and nociceptive components. On her initial evaluation, she described it as a dull ache with occasional numbness, burning and shock-like sensation radiating down her arm. It was exacerbated by activity and relieved by rest and medication, associated with decreased range of motion, anxiety, insomnia and fatigue. She also suffered from pain in her low back and bilateral hips, and eventually developed pain in the small joints of her hands and feet. She continues to have surgical interventions for the recurrent soft tissue calcifications – at our institution she has undergone right total shoulder arthroplasty, right elbow tumor resection and bilateral hip tumor resections.  Her pain was managed with both medications, as well as interventional procedures with variable degree of success. She has been on multiple opioid combinations (transdermal fentanyl, transbuccal fentanyl, hydromorphone, morphine ER/IR, tramadol ER/IR), multiple neuromodulators (gabapentin, pregabalin, duloxetine), and NSAIDS (meloxicam, celecoxib). Interventional management has included suprascapular nerve block and intraarticular injections for her shoulder pain, lower lumbar transforaminal epidural steroid and sacroiliac joint injections for her low back and hip pain. As suggested by the exhaustive list of therapeutic regimens, her pain has been difficult to manage, and additional comorbidities associated with her conditions have also complicated her management. Regardless, she has consistently noted satisfaction with her pain management and our treatment allows for to have a better quality of life, and has facilitated her working as a math and physics tutor.  
Discussion

Tumoral Calcinosis is a rare and difficult to manage condition. It was first described in JAMA by Inclan and colleagues4 in 1943 with 3 patients with large juxtaarticular calcified masses of unknown origin. In 1967, Harkess and Peters3 proposed diagnostic criteria emphasizing the presence of large, painless periarticular calcification with normal calcium and phosphorus and onset of disease prior to age 20 (Table 1). Since then there has been increasing interest in Tumoral Calcinosis, including identification of multiple sub-types with known genetic markers2. Although the original diagnostic criteria included “painless” masses3, this is not commonly encountered in clinical practice, as described by multiple case reports in the literature. Most commonly, large joint stiffness, pain and associated myalgias are described2. There have been reports of tumors in the cervical spine causing painful radiculopathy, torticollis, and myelopathy6. Growths in the distal forearm causing median nerve compression and carpal tunnel syndrome   have also been reported5.  
The myriad of painful complaints in the described cases are multifactorial. It is important to not only consider the pain from a space occupying lesion itself, but also the resulting effects on the adjacent soft tissue and neural structures. This seems obvious with paraspinal masses impinging on nerve roots, but the biomechanical dysfunction as a result of a large growth surrounding the scapula may be less so. The shoulder joint alignment is compromised, causing undue stress on rotator cuff muscles, most likely causing supraspinatus tendon impingement. The contribution of the multiple and often repeated surgical interventions cannot be overlooked. The loss of tensile strength of muscles, tendons, and ligaments after surgery may will weaken the structures supporting a joint, leading to increased stress, and subsequent pain. Lastly, it is important to realize the psychosocial implications and burden of having such a debilitating illness.
Conclusion
Tumoral Calcinosis is a complex and painful disease.  The “definitive” treatment with surgical resection is often sub-optimal, with tumor recurrence occurring frequently. The chronic nature of disease and frequently associated pain makes pain management and rehabilitation strategies essential components of treatment.  
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Figures and table
1. MRI cervical spine with and without contrast, demonstrating large paraspinal cervical spine mass C2-T9 (patient 1).
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Figure 2. CT cervical spine, 3D reconstruction demonstrated soft tissue calcification around C2-T9, right scapula (patient 1).
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Table 1. Diagnostic criteria for Tumoral Calcinosis (Harkess and Peters, 1967).
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