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ABSTRACT

Most of the soft tissue calcified mass formations
are sporadic incidences that occur in an
idiopathic form. Ectopic calcification changes
were seen in various soft tissues beyond the
skeleton. They are often asymptomatic masses
located in the superficial or deeper aspect of the
body, but may not be related to the bone
directly. Increased levels of serum calcium,
phosphate, or Vitamin D hypervitaminosis may
be associated with the calcification process,
causing mass accretion in the tissues like bones
of limbs, and cranium, or showing some dental
abnormalities. During the routine dissection of
the hamstring compartment of the left lower
limb in a male cadaver aged around 70 years in
the Department of Anatomy, we noticed nodular
fragments and lengthy slender pieces, which
were hard in consistency and bony in its
appearance found within the semimembranosus
muscle. The histopathology of these masses was
revealed as “Dystrophic Calcified Masses”. A
holistic description of calcification changes in
the soft tissues will be considered in the article.

Keywords: calcification, dystrophy,
hypervitaminosis

INTRODUCTION

Calcium is one of the largest components of
micronutrient contents in the body; calcium
in cell signaling as a secondary messenger.
It plays a vital role in several physiological

events like muscle contraction, nerve
conduction, haemostasis, bone formation?,
etc. Soft tissue calcification is a common
phenomenon affecting a wide range of
tissues in the body; it could be of different
varieties like  dystrophic, iatrogenic,
metastatic, or idiopathic?. Tissue
calcification may involve various types of
calcium salt depositions like calcium
carbonate, calcium phosphate,
hydroxyapatite, calcium apatite, calcium
oxalate, etc. Undue tissue calcification may
escalate the risk of cardiovascular diseases.
Where deteriorating cell metabolic waste
scavenging activity in prone tissues may add
to its risk3.

Ectopic calcification occurs due to deranged
physiological events, where there is an
imbalanced calcium regulation causing
undue soft tissue changes that often may
lead to mechanical stress. Later may involve
various tissues like bone, muscle, cartilage,
blood vessel, etc. The ectopic calcification
may lead to disorganization of anatomical
entities leading changes which in turn
affects its functionality*. Calcification
stands as an important part of the
physiological or pathological event which is
tightly regulated by various genetic
mechanisms and influenced by host and
environmental factors. All undue soft tissue
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ectopic calcifications may not lead to bone
formation, but it stands as a mere deposition
of various forms of calcium salts leading to
the calcification in various tissues®. One
such case of skeletal muscle dystrophic
calcification will be considered for
discussion

CASE REPORT

During the dissection of the left hamstring
compartment of the thigh, we noticed an
irregular shaped hard mass that was found
intimately attached to the tendinous portion
of the semimembranosus muscle (Figure:
A). The mass was isolated from the soft
tissue and subjected to histopathology
examination and confirmed as a
“Dystrophic Calcified Mass” (Figure: B).

A Dissection of lefl hamstring compartment Ahow ing culeified mass
B lsolated calcified mass

DISCUSSION

Dystrophic calcification refers to the undue
deposition of calcium and phosphorous salts
in soft tissues of the body. It may be
associated with systemic diseases, or it may
be a local phenomenon that may occur
without indicating explicit underlying
metabolic impairment® Le. Calcification is
seldom appreciated as a mere advanced
aging process or it could be associated with
a grievous underlying condition like cancer
metastasis which accounts for tissue
metabolic calcification change’. Soft tissue
insults due to injury, inflammation,
infection, etc. may result in calcium
deposition in that the local site may
gradually transform into complete or partial

calcification of tissue®. As a part of senile
changes, the calcification of costal cartilages
and structures like ligamentum nuchae is
commonly seen and is often considered
physiological®. The secondary form of soft
tissue calcification is seen with underlying
disease conditions like chronic renal failure,
parathyroid dysfunction®?, etc. Based on the
particular tissue involved, location, and
underlying factors, the calcifications can be
categorized into four main varieties
idiopathic, iatrogenic, dystrophic, and
metastatic. Calcinosis is seen in diversified
anatomical structures and locations in the
body that may involve muscle, tendon,
ligament, bone, vessels, etc. The joint is not
an exception, it is rarely presented with the
deposition of calcium pyrophosphate
crystals in the articular disc due to
chondrocalcinosis  causing  arthropathy.
Often such changes are seen in radiological
findings  with  systemic  metabolic
derangements with or without chronic renal
dysfunctions. Such explicit radiological
findings may create a bias in diagnosis,
where clinical and biochemical data analysis
will complement to narrow the bias toward
diagnosis?.

An unusual solid mass formation within the
soft tissues needs to elucidate between
calcification  and  ossification.  The
histopathology analysis can guide us to
differentiate between these two phenomena.
The  microscopic  findings  showing
trabecular or cortical pattern is suggestive of
bone formation. In contrast, the calcification
may appear as an amorphous hard mass
with the deposition of hydroxyapatite,
calcium pyrophosphate, calcium
pyrophosphate dihydrate!?, etc. In the
present case report, histopathology findings
show dystrophic calcification, which is
suggestive of calcific tendinopathy because
of its close structural association with the
tendinous part of the semimembranosus
muscle. Calcific tendinopathy is more
frequently presented findings in the
population, such calcification can be
recognized apparently under radiological
aid. In vivo experiment has shown that the
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dystrophic calcification changes are initiated
by soft tissue injury. If dystrophic
calcification is extensive, it may lead to
heterotrophic ossification may result in bone
formation. A greater dystrophic calcification
process can potentiate the induction of the
heterotrophic  ossification  process by
suppressing TGF-B1 signaling due to
reduced immune response leading to the
formation of bone tissue'?.

Myositis ossificans is a condition that
implies inflammatory change followed by
ossification of soft tissue which resembles
calcification. It is a benign condition
showing bone formation suggestive of
ossification changes within the muscle
tissue, most of the time this condition is
underlined with previous subtle injuries to
the muscle fibers which is common in
athletes. Soft tissue calcifications can occur
in diversified locations in the body with
nonspecific  local reactions.  Myositis
ossificans lesion is one such condition seen
with multiplying fibroblast and osteoblast
cells!3. Dystrophic calcification in the soft
tissue may mimic myositis ossificans which
needs clear evaluation*. Though the
pathophysiology of myositis ossificans
remains uncertain, it is considered that
acquired tissue calcification can happen
with the previous tissue insult due to injury.
Later initiates endothelial-mesenchymal
transition where the vessel wall endothelium
transforms into mesenchymal stem cells
through a cascade of molecular events that
later transform either into osteoblast or
chondroblast cells, leading to the formation
of bone or cartilage respectively’®. Such
unusual changes can be recognized
apparently under radiological aid.

Excess dietary intake of calcium with excess
circulating serum calcium could result in
undue bone mass accretion'®. The process of
calcification may not spare any particular
tissues in the body, the calcium deposition
can involve the heart papillary muscle
which stands as a substantial structural
change but is not uncommon. Such changes
may simultaneously be associated with
changes in the coronary arteries or other

structural entities of the heart like the
atrioventricular valve, semilunar valvular, or
other systemic diseases involving chronic
renal malfunction!’. Calcification changes
were noticed even during the oral and
maxillofacial radiological evaluation of the
head and neck region. A study has shown
incidental calcification changes in soft
tissues like salivary ducts, where the
sialolith was the most frequent clinical
finding among other salivary duct
calcifications®®. Several factors like genetic,
nutrient, host, and  environmental
interactions, etc., will influence the
calcification process in the body. Later is
enhanced by an underlying disease like
diabetes mellitus, and other biological
factors like leptin, calcitriol, TNF a (tumor
necrosis factor), etc. Its inhibitors are

including  magnesium, BMP  (bone
morphometric  protein), pyrophosphates,
parathyroid ~ hormones, etc.  Undue

extraosseous calcification phenomenon may
likely influence the various soft tissues that
may emerge as a way long and progressive
subclinical biological phenomenon unless it
is explicitly manifest as a disease pertaining
to specific tissues in the body. Where the
involvement of the coronary artery may
result in life-threatening consequences'®.
Hence calcification changes may need much
attention from a clinical standpoint.

CONCLUSION

Calcification can happen as a hereditary
phenomenon or it could be a spontaneous
mutational change that transforms soft
tissues of the body into calcified material.
Based on the location and size of the
calcified mass it may draw immediate
clinical  attention or may remain
asymptomatic hence often they are
incidental radiological findings. The present
case report has shown the formation of
dystrophic calcification change only in the
left semimembranosus hamstring muscle,
indicating incidental asymmetry; hence the
probability of traumatic calcification in the
hamstring muscles cannot be ruled out.
Though our case report is a mere isolated
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calcified mass in the soft tissues met during
dissection involving preclinical medical
students, where the absence of first-hand
clinical information opens large
assumptions  about  the  diversified
possibilities in understanding the disease
holistically.

Declaration by Authors
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES

1. Greger RF. Physiology and pathophysiology
of calcium homeostasis. Z Kardiol 2000: 89:
4-8.de

2. Faria, L. L., Babler, F., Ferreira, L. C., de
Noronha Junior, O. A., Marsolla, F. L., &
Ferreira, D. L. (). Soft tissue calcifications: a
pictorial essay. Radiologia Brasileira, 2020:
53(5). p337-344.

3. Proudfoot D. Calcium Signaling and Tissue
Calcification. Cold Spring Harb Perspect Biol.
2019:1;11(10): p;1-19

4. Deneke T, Langner K, Grewe PH, Harrer E,
Mdller KM. Ossification in atherosclerotic
carotid arteries. Z Kardiol. 2001;90:3: p106-
15.

5. Kempf H, Komarova S, Murshed M. Editorial:
Ectopic Mineralization of  Tissues:
Mechanisms, Risk Factors, Diseases, and
Prevention. Front Cell Dev Biol. 2021: 25;
9:759702.

6. Le C, Bedocs PM. Calcinosis Cutis. In:
StatPearls. Treasure Island (FL): StatPearls
Publishing; 2022 Jan

7. Rebella G, Romano N, Silvestri G, Ravetti JL,
Gaggero G, Belgioia L, et al. Calcified brain
metastases may be more frequent than
normally considered. Eur Radiol. 2021
;31(2):650-657.

8. Mignemi NA, Yuasa M, Baker CE, et al.
Plasmin Prevents Dystrophic Calcification
After Muscle Injury. Journal of Bone and
Mineral Research: The Official Journal of the
American Society for Bone and Mineral
Research. 2017;32(2):294-308.

9. Connor, J. M. "Differential diagnosis of soft
tissue calcification." Soft Tissue Ossification.
Springer, London, 1983. p1-16.

10. John R. Goldblum MD, in Enzinger and
Weiss's Soft Tissue Tumors, Miscellaneous
Benign  Soft  Tissue  Tumors  and
Pseudotumors. Abeloff’s clinical oncology 6™
Edition, 2020

11. Freire 'V, Moser TP, Lepage-Saucier M.
Radiological identification and analysis of soft
tissue musculoskeletal calcifications. Insights
Imaging. 2018;9(4):p477-492.

12. LaLi, Shigi Xiang, Bing Wang, Hang Lin, Gu
orui Cao, Peter G. Alexander, Rocky S. Tuan.
Dead muscle tissue promotes dystrophic
calcification by lowering circulating TGF-p1
levels. Bone joint. Res 2020;9(11): p742—750.

13. Shetty JK, Kishan Prasad HL, Rao C.
Myositis  ossificans of thigh:  unusual
mimicker. Arch Med Health Sci 2016; 4: p82-
4,

14. Hwang ZA, Suh KJ, Chen D, Chan WP, Wu
JS. Imaging Features of Soft-Tissue
Calcifications and Related Diseases: A
Systematic Approach. Korean J Radiol.
2018;19(6): p1147-1160.

15. Walczak B E, Johnson C N, Howe B M.
Myositis Ossificans. J Am Acad Orthop Surg
2015;23: 612-622.

16. Munro Peacock. Calcium Metabolism in
Health and Disease. Clinical Journal of the
American Society of Nephrology Clin J Am
Soc Nephrol 5: S23-S30,2010.

17. Kim EJ, Song BG, Sohn HR, Hong SM, Park
DW, Heo SH, et al. Senile Cardiac
Calcification Syndrome: A Rare Case of
Extensive Calcification of Left Ventricular
Papillary Muscle. Cardiol Res. 2011;2(3):
pl27-129.

18. Ramadurai J, Umamaheswari T.N. Prevalence

of oral and maxillofacial soft tissue
calcifications in dental panoramic
radiography: A  retrospective study IP
International  Journal of  Maxillofacial
Imaging. 2018;4(3): p82-86

19. Ketteler M, Schlieper G, Floege J.

Calcification and Cardiovascular Health. New
Insights into an OIld  Phenomenon.
Hypertension. 2006; 47: p1027-1034.

How to cite this article: M.V. Ravishankar, Uma
Shivnal, Manjunatha H N et.al. Dystrophic
calcified mass found in the semimembranosus
muscle in a cadaver: a case report. International
Journal of Research and Review. 2023; 10(1):
643-646.

DOI: https://doi.org/10.52403/ijrr.20230171

*kkhkhkik

International Journal of Research and Review (ijrrjournal.com) 646
Volume 10; Issue: 1; January 2023


https://www.ahajournals.org/doi/10.1161/01.HYP.0000219635.51844.da
https://www.ahajournals.org/doi/10.1161/01.HYP.0000219635.51844.da
https://www.ahajournals.org/doi/10.1161/01.HYP.0000219635.51844.da

