
Introduction

 Finding accessory ossicles around the foot is common; most are 
asymptomatic, but they can gain clinical relevance through trauma or 
stress due to the foot’s particularly complex biomechanical system. 
The Os calcaneus secundarius (OCS) is an accessory ossicle of the 
anterior facet of the calcaneus, located at the interval between the an-
teromedial aspect of the calcaneus, the cuboid bone, the talar head and 
the tarsal navicular [1, 2]. It is rare, with a prevalence of 0.6% to 7%,  
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making it one of the more infrequently found accessory foot bones [3-
7]. It is generally bridged to the calcaneus by poorly mobile synchon-
drosis. The literature reports various explanations for the origin of an 
OCS, including several contradictory pathophysiological hypotheses, 
bringing some confusion to the topic. It is, therefore, highly possible 
probable that several nosological entities presenting in clinically and 
radiographically similar ways are being confused and conflated. In-
deed, an OCS may be discovered incidentally on an X-ray performed 
for a trivial trauma. However, an OCS may be symptomatic, and cases 
have been described with patients presenting with pain [8], mimick-
ing a fracture [9], engendering a peroneal spastic flat foot or associ-
ated with recurrent sprains [10]. Using the four cases suggestive of 
OCS that we report here, we reflect on this condition by reviewing the 
local anatomy, the biomechanics of the talocalcaneonavicular joint 
and the various pathophysiological hypotheses concerning it.

Case 1
 A 16-year-old female, who had presented with repeated left an-
kle sprains over several years, was consulted at our emergency room 
for a new left ankle sprain. Radiological evaluation (X-ray and MRI) 
revealed a discrete oedema of the calcaneal rostrum, with a 4-mm 
bone fragment between the calcaneum and the navicular bone, mak-
ing clinicians suspect an avulsion fracture. The talonavicular, spring 
and bifurcated ligaments were normal. A complementary computed 
tomography (CT) scan confirmed a 2.8 x 4.5-mm bone fragment with 
a partially cortical appearance (Figure 1). Treatment was a plaster 
splint for four weeks. Despite physiotherapy, pain and limited mobili-
ty continued, and the patient described pain when walking on non-flat 
surfaces. On palpation, there was elective pain on the anterolateral 
side of the mid foot and subtalar motion was restricted. Clinicians 
proposed a surgical exploration using a lateral approach. We noted 
synchondrosis/synfibrosis between the calcaneal body and the anteri-
or calcaneal process and between an OCS and the navicular bone. A 
surgical excision of the OCS was performed, and the extensor digito-
rum brevis muscle was interposed in the gap left by the removal of the 
bony piece. At nine months, the patient was walking without pain, had 
no further sprains and her subtalar motion was no longer restricted.
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Abstract
 An Os calcaneus secundarius (OCS) is a rare accessory ossicle 
of the anterior facet of the calcaneus. The various explanations for its 
origin involve several contradictory pathophysiological hypotheses, 
bringing some confusion to the topic. An OCS may be symptomatic 
or discovered incidentally on X-rays performed for trivial traumas. 
Some cases have been described in patients presenting with pain 
mimicking that of a fracture, engendering a peroneal spastic flat foot 
or associated recurrent sprains. This article analyses four case stud-
ies suggestive of OCS and reflects on this condition by reviewing its 
local anatomy, the biomechanics of the talocalcaneonavicular joint 
and the various pathophysiological hypotheses concerning it.

Figure 1: Computed tomography scan image of a partially cortical bone 
fragment located between the calcaneus and the navicular bone.
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Case 2
 A 15-year-old female was consulted at our outpatient clinic with 
a two-year history of multiple right ankle sprains and persisting 
load-dependent disturbance. She had never presented with local ec-
chymosis suggestive of a fracture. Radiological evaluation (X-ray and 
MRI) suggested an OCS but also revealed a synchondrosis/synfibro-
sis between the tip of the anterior calcaneal process and the navicular 
bone (Figures 2a-b). On palpation, there was elective pain on the an-
terolateral side of the mid foot, and she had restricted subtalar motion. 
Clinicians proposed a surgical exploration using a lateral approach, 
revealing synchondrosis/synfibrosis between the calcaneal body and 
the anterior calcaneal process and between an OCS and the navicular 
bone. A surgical excision of the OCS was performed, and the extensor 
digitorum brevis muscle was interposed in the gap left by the removal 
of the bony piece. The treatment quickly and fully resolved the pain 
and improved subtalar motion, and three months after surgery, the 
patient resumed her physical activities painlessly.

Case 3

 A 13-year-old female attended our outpatient orthopedics clin-
ic with a four-year history of persistent pain after a right ankle 
sprain. These symptoms precluded her from regular sports activity. 
On clinical examination, she presented with elective and localized 
pain on the outer anterolateral side of the foot, and testing of the 
mid foot revealed subtalar motion restriction without peroneal spas-
ticity. On X-ray and MRI investigation, she was diagnosed with a  

calcaneonavicular coalition (Figures 3a-b). These examinations also 
demonstrated a demarcation line located at the base of the anterior 
calcaneal process, suggesting either an OCS or a stress fracture. Sur-
gical excision was planned and performed using a lateral approach. As 
in case 2, we noted a synchondrosis/synfibrosis between the calcaneal 
body and the anterior calcaneal process and between an OCS and the 
navicular bone. Surgical excision of the OCS was performed laterally, 
and the extensor digitorum brevis muscle was interposed in the gap 
left by the removal of the bony piece. Twelve months after surgery, 
the patient was pain-free and subtalar motion was restored; she could 
walk without pain and was able to resume her sports activities.

Case 4
 A 13-year-old female presented with chronic pain around her 
right ankle, with many lateral right ankle sprains over the previous 
three years. Pain was located at the right ankle’s anterolateral aspect, 
with palpable mass there, and she reported tenderness on palpation 
of the anterior aspect of the sinus tarsi and around the dorsolateral 
aspect of the talonavicular joint. Subtalar motion was severely re-
stricted, without hind foot valgus or flat foot deformity. An ossified 
structure distinct from the distal end of the calcaneus was visible on 
lateral foot X-ray. Using the 45° oblique view, this bone formation 
was on top of the anterior process of the calcaneus, superimposed on 
the calcaneocuboid joint. A CT scan showed a large accessory ossi-
cle (20x12x8mm) attached to the anterior calcaneal facet by a fibro 
cartilaginous union resembling a synchondrosis. This ossicle was in a 
space between the anterior aspect of the calcaneus and the navicular 
bone. Conservative therapy (immobilization with a cast and physio-
therapy) was unsuccessful. Surgical treatment consisted of excising 
this accessory ossicle. After three years of follow-up, the patient was 
pain-free and her subtalar motion was no longer restricted.

Figures 2a-b: A sagittal MRI of the right foot suggestive of an OCS but 
also revealing a synchondrosis/synfibrosis between the tip of the anterior 
calcaneal process and the navicular bone.

Figures 3a-b: An MRI scan image showing synchondrosis between the 
OCS and the calcaneus, confirming the calcaneonavicular coalition.

http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000169


Citation: Oscar V, Nathaly G, Michael M, Francois C, Dimitri C (2023) Os Calcaneus Secundarius and Calcaneonavicular Coalition - A New Pathophysiological 
Hypothesis. J Clin Stud Med Case Rep 10:169.

• Page 3 of 4 •

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal
DOI: 10.24966/CSMC-8801/1000169

Volume 10 • Issue 3 • 100169

Discussion
 Given the heterogeneity of this condition, it seemed important to 
focus on the different pathophysiological hypotheses concerning it. 
These gravitate around different concepts involving either the ana-
tomical development of the anterior calcaneal process or the biome-
chanics of the talocalcaneonavicular joint.

Developmental Considerations

 First, it seems essential to understand how the calcaneum is formed 
and, above all, how and when the anterior calcaneal process ossifies. 
The calcaneum’s ossification centre begins to develop by the fourth 
week of gestational life and becomes visible as a separate structure 
under the talus on the 55th day. This ossification process is consec-
utive to intramembranous osteogenesis within the cartilage anlangen 
[11]. The initiation of calcaneal mineralization follows the invasion 
of blood vessels and the formation of the periosteal bony collar [12]. 
This complex ossification centre then develops in different directions 
centrifugally. It may legitimately be supposed that the anterior calca-
neal process, being remote from the calcaneum’s primary ossification 
centre, remains as a cartilaginous anlage for a relatively long time 
[13].

Anatomical considerations

 The anterior calcaneal process a saddle-shaped bony promontory 
is located at the calcaneum’s anterosuperior aspect. The bifurcated 
ligament is a strong band inserted on its upper surface, dividing at the 
front in a Y-shaped manner into its calcaneocuboid and calcaneona-
vicular parts. This ligament is recognized as an important stabilizer of 
plantar and dorsal ankle flexion, and it is tensioned either by the foot’s 
inversion and forced plantar flexion [14] or by the eversion of a dorsi-
flexed foot [3]. Locally, there should be a space between the anterior 
calcaneal process and the navicular bone, and the calcaneonavicular 
distance should be greater than 5 mm to prevent any local mechanical 
impingement [13].

Biomechanical considerations

 The talocalcaneonavicular joint is an arthrodial joint in which the 
spherical head of the talus is positioned in a concavity formed by the 
posterior surface of the navicular bone, the anterior articular surface 
of the calcaneus and the upper surface of the plantar calcaneonavicu-
lar ligament. Three principal ligaments are associated with this joint: 
the dorsal talonavicular ligament, the plantar calcaneonavicular liga-
ment and the calcaneocuboid part of the bifurcate ligament. The cal-
caneonavicular joint’s biomechanics are thus in dissociable from the 
talocalcaneonavicular entity, and the whole must be regarded as one 
functional unit. The talocalcaneonavicular joint generates two types 
of (gliding and rotating), allowing motion in three axes: inversion/
eversion, abduction/adduction and plantarflexion/dorsiflexion. As 
mentioned above, this functional entity requires a calcaneonavicular 
clearance greater than 5 mm to prevent any mechanical impingement 
[13].

Pathophysiological hypotheses

 The pathophysiological hypotheses explaining the occurrence of 
the OCS have been developed based on these anatomical, develop-
mental and biomechanical considerations. One theory tries to explain 
its development from a secondary ossification centre at the anterior 
process of the calcaneus, resulting from a trauma to the immature  

cartilaginous calcaneus that might have caused the onset of an acces-
sory bone island. In a similar context, other authors hypothesise that 
the OCS is derived from the failed union of secondary ossification 
centres: it may be bridged to the calcaneus by poorly mobile synchon-
drosis, but it can also be completely independent [15].

 De Cuveland attributed this structure to a malformation result-
ing from a persisting inconstant anterior calcaneal process [16]. This 
hypothesis suggests that there was probably a problem in the chon-
drified tissue’s process of segmentation into individual anlagen. In 
Steiner’s concept, the anterior calcaneal process should be considered 
as an independently developing lateral ray, and he suggested that the 
OCS represented a persisting supernumerary ray [17]. Niederecker 
hypothesized that a calcification of the calcaneonavicular part of the 
ligamentum bifurcatum caused the OCS; however, he provided no 
explanation for why this calcification occurred [18]. Several authors 
have evoked a traumatic origin, suggesting that the OCS may derive 
from fractures of the anterosuperior calcaneal process. These frac-
tures meet the definition of avulsion injuries of the bifurcate ligament 
caused by the inversion and forced plantar flexion of the foot [14]. 
Rarely, fractures can be caused by the eversion of a dorsiflexed foot 
[3]. However, fractures of the anterosuperior calcaneal process can be 
particularly subtle and easily missed on conventional radiographs. In 
addition, distinguishing between an OCS and a fracture of the anterior 
calcaneal process may be very difficult, especially when the fracture 
is delayed. Using MRI, an ovoid, well-corticated ossicle suggests a 
diagnosis of OCS, whereas large bony structures with a wide prox-
imal base and adjacent bone marrow oedema suggest a fracture [4]. 
The clinical reality is somewhat more complex since differentiating 
between an OCS and pseudarthrosis of a neglected fracture of the 
anterior calcaneal process can be almost impossible. In both cases, a 
synfibrosis or synchondrosis may be connecting the calcaneal process 
to the body of the calcaneus. The main differences between an OCS 
and pseudarthrosis of the calcaneal anterior process are probably the 
OCS’s anteromedial positioning in a concave notch at the calcaneal 
facet and evidence of continuous corticalisation [19]. Finally, several 
authors have described the OCS as the result of the different develop-
mental stages of a calcaneonavicular coalition [20-22]. In a case in-
volving calcaneonavicular synostosis, one might easily imagine that 
the mechanical stresses exerted on the coalition could lead to a stress 
fracture mimicking an OCS.

 Our experience, through these four reported case studies, seems to 
show certain similarities in the radio-clinical presentations, with rela-
tively similar per-operative statuses. Indeed, all four cases presented 
with synchondrosis or synfibrosis at the calcaneonavicular joint, thus 
suggesting the incomplete formation of the coalition. Each case pre-
sented with a demarcation line at the level of the anterior calcaneal 
process, with a poorly mobile synchondrosis. We therefore hypothe-
sise that the incomplete coalition noted at the level of the calcaneo-
navicular space can sometimes lead to an acute or stress fracture at 
the base of the anterior calcaneal process. Our hypothesis starts with 
a malformation that disorganizes the talocalcaneonavicular joint by 
generating a mechanical impingement at the level of the anterior cal-
caneal process. Since all of our patients suffered from chronic symp-
toms, a stress fracture seemed to us to be the more plausible cause. 
However, another explanation might exist in this mechanical context. 
Indeed, we can imagine that an OCS might be derived from the failed 
union of secondary ossification centres due to unfavorable mechan-
ical stress. It is impossible to decide between these two hypotheses, 
even if in our opinion the former seems more coherent.
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Conclusion
 It remains difficult to affirm whether the Os calcaneus secundarius 
(OCS) is a true accessory ossicle of the anterior facet of the calcaneus 
or the result of a fracture of the anterior calcaneal process. Our little 
case series suggests the occurrence of a stress fracture consecutive to 
a malformation (calcaneonavicular coalition) that is responsible, in 
our opinion, for a localized abnormal mechanical load. Finally, the 
present report emphasizes the importance of a radiographic evalua-
tion, by CT scan or MRI, of the whole calcaneonavicular coalition 
and any suspect OCS to look out for this particular association.

Conflict of interest statement
The authors declare that they have no conflict of interest.

Funding statement
This study has not received any funding or financial support.

Ethical statement
 No request was made to the ethics commission in view of the de-
scriptive nature of the cases and the authorization obtained by the 
patients.

References
1. Vesalius A (1998) On the Fabric of the Human Body: A Translation of De 

Humani Corporis Fabrica Libri Septem: Book I: The bones and cartilages; 
Arch Surg; 133: 1251.

2. Hohmann G (1948) Fuß und Bein: Ihre Erkrankungen und deren Behand-
lung. 4th ed. München: Bergmann; 978-3-662-29841-1 (ISBN).

3. Hodge JC (1999) Anterior process fracture or calcaneus secundarius: a 
case report. J Emerg Med. mars; 17: 305-9.

4. Mellado JM, Ramos A, Salvadó E, Camins A, Danús M, et al. (2003) 
Accessory ossicles and sesamoid bones of the ankle and foot: imaging 
findings, clinical significance and differential diagnosis. Eur Radiol; 13: 
L164-77.

5. Anderson T (1988) Calcaneus secundarius: An osteo-archaeological note. 
Am J Phys Anthropol; 77: 529-31.

6. Keles-Celik N, Kose O, Sekerci R, Aytac G, Turan A, et al. (2017) Ac-
cessory Ossicles of the Foot and Ankle: Disorders and a Review of the 
Literature. Cureus; 9: e1881.

7. Krapf D, Krapf S, Wyss C (2015) Calcaneus secundarius – a relevant dif-
ferential diagnosis in ankle pain: a case report and review of the literature. 
J Med Case Reports; 9: 127.

8. Kepka S, Morel M, Garnier F, Pietra F, Marjanovic N, et al. (2021) A case 
of an injured calcaneus secundarius in a professional soccer player. BMC 
Musculoskelet Disord; 22: 374.

9. Ersen O, Akyildiz F, Ozyurek S, Sivrioglu AK (2013) Os calcaneus se-
cundarius mimicking fracture. BMJ Case Rep. 2013: bcr2013009954.

10. Ceroni D, De Coulon G, Spadola L, De Rosa V, Kaelin A (2006) Calcaneus 
Secundarius Presenting as Calcaneonavicular Coalition: A Case Report. J 
Foot Ankle Surg; 45: 25-7.

11. Anat J (2001) Ossification in the human calcaneus: a model for spatial 
bone development and ossification; 199: 609-616.

12. Fritsch H, Eggers R (1999) Ossification of the calcaneus in the normal fetal 
foot and in clubfoot. J Pediatr Orthop; 19: 22-6.

13. Lucchesi G, Bonnel F, Wartelle J, Boutry N, Orlando N, et al. (2022) Ana-
tomical characterization of the too-long anterior process of the calcaneum: 
a computed tomography scan analysis of 69 feet. J Pediatr Orthop B. 32: 
47-53.

14. Robbins MI, Wilson MG, Sella EJ (1999) MR imaging of anterosuperior 
calcaneal process fractures. Am J Roentgenol; 172: 475-9.

15. Mann RW (1990) Calcaneus secundarius: Description and frequency in six 
skeletal samples. Am J Phys Anthropol; 81: 17-25.

16. De Cuveland E (1966) Zur Herkunft des Os pararticulare am interpha-
langealen Großzehengelenk. RöFo - Fortschritte Auf Dem Geb Röntgen-
strahlen Bildgeb Verfahr; 105: 591-591.

17. Der SH (1942) Aufbau des Saugetier-Carpus und Tarsus nach neueren em-
bryologischen Untersuchungen. Rev Suisse Zool; 49: 217-23.

18. Niederecker K (1951) Pathologische Veränderungen des Fußskeletts bei 
Plattfüßen anhand eines größeren Operationsmaterials. Z Orthop; 80: 97-
128. 

19. Hennings R, Voigt P, Kahn T, Josten C, Annette B (2000) Ahrberg Anato-
mie chirurgicale et radiologique le; 41: 1425-1432.

20. Heikel HV (1962) Coalitio Calcaneo-Navicularis and Calcaneus Secund-
arius: A clinical and radiographic study of twenty-three patients. Acta Or-
thop Scand; 32: 72-84.

21. De Cuveland E (1961) Neue Feststellungen zur Herkunft und Differen-
tialdiagnose inkonstanter Skeletelemente des Fußes. Jahresbericht Borstel; 
Berlin Heidelberg: Springer; 93-172.

22. Leonard MA (1974) The inheritance of tarsal coalition and its relationship 
to spastic flat foot. J Bone Joint Surg Br; 56B: 520-6.

http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000169
https://www.lehmanns.de/shop/medizin-pharmazie/30465586-9783662298411-fuss-und-bein
https://www.lehmanns.de/shop/medizin-pharmazie/30465586-9783662298411-fuss-und-bein
https://pubmed.ncbi.nlm.nih.gov/10195492/
https://pubmed.ncbi.nlm.nih.gov/10195492/
https://pubmed.ncbi.nlm.nih.gov/15018183/
https://pubmed.ncbi.nlm.nih.gov/15018183/
https://pubmed.ncbi.nlm.nih.gov/15018183/
https://pubmed.ncbi.nlm.nih.gov/15018183/
https://pubmed.ncbi.nlm.nih.gov/3066225/
https://pubmed.ncbi.nlm.nih.gov/3066225/
https://pubmed.ncbi.nlm.nih.gov/29387510/
https://pubmed.ncbi.nlm.nih.gov/29387510/
https://pubmed.ncbi.nlm.nih.gov/29387510/
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-015-0595-7
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-015-0595-7
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-015-0595-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8063446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8063446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8063446/
https://pubmed.ncbi.nlm.nih.gov/23715845/
https://pubmed.ncbi.nlm.nih.gov/23715845/
https://pubmed.ncbi.nlm.nih.gov/16399555/
https://pubmed.ncbi.nlm.nih.gov/16399555/
https://pubmed.ncbi.nlm.nih.gov/16399555/
https://pubmed.ncbi.nlm.nih.gov/9890281/
https://pubmed.ncbi.nlm.nih.gov/9890281/
https://pubmed.ncbi.nlm.nih.gov/35258029/
https://pubmed.ncbi.nlm.nih.gov/35258029/
https://pubmed.ncbi.nlm.nih.gov/35258029/
https://pubmed.ncbi.nlm.nih.gov/35258029/
https://pubmed.ncbi.nlm.nih.gov/9930806/
https://pubmed.ncbi.nlm.nih.gov/9930806/
https://pubmed.ncbi.nlm.nih.gov/2301556/
https://pubmed.ncbi.nlm.nih.gov/2301556/
https://pubmed.ncbi.nlm.nih.gov/13905990/
https://pubmed.ncbi.nlm.nih.gov/13905990/
https://pubmed.ncbi.nlm.nih.gov/13905990/
https://pubmed.ncbi.nlm.nih.gov/4421359/
https://pubmed.ncbi.nlm.nih.gov/4421359/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

