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ABSTRACT

Background: The sternoclavicular region's costoclavicular ligament is important for pectoral girdle movements
and strength delivery. The sternoclavicular joint is stabilized by the costoclavicular ligament. This ligament
extends from the lower surface of the medial portion of the clavicle shaft to the first costal cartilage and the
adjoining portion of the first rib.

Aim: The present study was undertaken for morphological evaluation of rhomboid impression or costoclavicular
ligament were observed for the following features: a) Impression: Rhomboid impression present or absent. b)
Pattern of impression: Flat and smooth (FS), flat and rough (FR), elevated and rough (ER), depressed and rough
(DR) and no impression.

Methodology: The rhomboid impression morphology and the location of the costoclavicular ligament's
attachment to the clavicle were studied using bones from our anatomy department. A total of 80 clavicle bones
were studied, out of which 40 were of right side and 40 were of left side. The various patterns of the impression
were observed.

Results: In the present study a total of 80 dry clavicle bones were studied, out of which 40 were right sided
clavicle and 40 were left sided. Table 1 represents the status of rhomboid impression on the clavicle bones. A total
of 66 clavicle bones had rhomboid impression, 33 were right sided and 31 were left sided. Rhomboid impression
was absent in 14 clavicle bones. Table 2 presents various type of impressions on clavicle bones, Impression was
seen in 66 clavicle bones, out of which 17.5% had flat and rough impression, 18.75% had flat and smooth
impression, 28.75% had elevated and rough impression, 15% had depressed and rough impression. The most
common type of impression found to be elevated and rough.

Conclusion: The rhomboid impressions, most prevalent morphological pattern is raised and rough. A rhomboid
fossa is a highly helpful tool for figuring out someone's age who is unknown. This fossa is essential to the decision
of what sex to have. Understanding the costoclavicular impression region is useful from a clinical perspective for
orthopedic, radiological, forensic, and anthropological perspectives.
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INTRODUCTION

The sternoclavicular region's costoclavicular ligament is important for pectoral girdle movements and strength
delivery [1,2]. The sternoclavicular joint is stabilized by the costoclavicular ligament [3,4]. This ligament extends
from the lower surface of the medial portion of the clavicle shaft to the first costal cartilage and the adjoining
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portion of the first rib [5]. This ligament might appear anteroposteriorly as a flattened, inverted, truncated, or
cone-shaped structure. Also known as a rhomboid fossa, the remarkable portion of the costoclavicular ligament on
the clavicle has an imprint in the shape of a rough impression, tubercle rough oval, or depressed area [6-8].
Craftspeople, painters, and seamen are prone to ligament damage [9-11]. Hyperostotic changes on the medial end
of the clavicle may be seen in this ligament [11]. The physical feature that is most useful for estimating age and
sex is the rhomboid fossa [12]. Age and sex can be inferred from the remnants of several bones, including the
patella, sternum, pelvis, cranium, and bones of an upper and lower limb. However, because clavicle is more
dependable for determining sex and is generally resistant to environmental deterioration, it has also been
employed for the identification of unknown individuals [13]. An inexperienced viewer may incorrectly identify
the common morphological variations of the costoclavicular ligament attachment site on the clavicle as abnormal
circumstances [14]. The rhomboid impression serves as a reference point for assessing the degree of clavicle bone
excision on the medial side [15]. The present study was undertaken for morphological evaluation of rhomboid
impression or costoclavicular ligament were observed for the following features: a) Impression: Rhomboid
impression present or absent. b) Pattern of impression: Flat and smooth (FS), flat and rough (FR), elevated and
rough (ER), depressed and rough (DR) and no impression.

MATERIALS AND METHODS

The rhomboid impression morphology and the location of the costoclavicular ligament's attachment to the clavicle
were studied using bones from our anatomy department. A total of 80 clavicle bones were studied, out of which
40 were of right side and 40 were of left side. The various patterns of the impression were observed. Morphology
of rhomboid impression or costoclavicular ligament were observed for the following features: a) Impression:
Rhomboid impression present or absent. b) Pattern of impression: Flat and smooth (FS), flat and rough (FR),
elevated and rough (ER), depressed and rough (DR) and no impression.

RESULTS

In the present study a total of 80 dry clavicle bones were studied, out of which 40 were right sided clavicle and 40
were left sided.

Table 1: Represents rhomboid impression status on clavicle bones

Rhomboid impression Total (100) Right (40) Left (40)
Present 66 33 31
Absent 14 7 9

Table 2: Represents the type of rhomboid impression on clavicle bones

Type of Impression Total Right Left
Flat and rough 14 (17.5%) 7 (17.5%) 7 (17.5%)
Flat and smooth 15 (18.75%) 8 (20%) 7 (17.5%)
Elevated and rough 23 (28.75%) 12 (30%) 11
Depressed and rough 12 (15%) 6 (15%)

No impression 14 (17.5%) 7 (17.5%)
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Figure 1: Shows various patterns of costoclavicular ligamentous impression (encircled) on clavicle. Elevated &
rough (a); Depressed & rough (b); Flat & rough (c); Depressed & smooth (d); Flat & smooth (e); No impression

(f).
DISCUSSION

In the present study a total of 80 dry clavicle bones were studied, out of which 40 were right sided clavicle and 40
were left sided. Table 1 represents the status of rhomboid impression on the clavicle bones. A total of 66 clavicle
bones had rhomboid impression, 33 were right sided and 31 were left sided. Rhomboid impression was absent in
14 clavicle bones. Table 2 presents various type of impressions on clavicle bones, Impression was seen in 66
clavicle bones, out of which 17.5% had flat and rough impression, 18.75% had flat and smooth impression,
28.75% had elevated and rough impression, 15% had depressed and rough impression. The most common type of
impression found to be elevated and rough. A rhomboid impression, or rough oval impression, is typically seen
where the costoclavicular ligament attaches. In rare cases, this region may be smooth or even elevated and form a
synovial joint with the first rib, according to Williams et al. [8]. The costoclavicular ligament's attachment area
can have one of four patterns: elevated and rough, flat and rough, flat and smooth, or depressed and rough.
Diagnostic mistakes may result from a lack of understanding of the variations in the costoclavicular ligament's
attachment site. A rough and depressed area on the rhomboid fossa may cause chronic osteomyelitis to be
mistakenly diagnosed [1]. Cave examined four different costoclavicular ligament impressions: elevated and rough,
depressed and rough, flat and smooth, and 31.29.1, 8.5, and 18%, in that order [1]. Conversely, Paraskevas and
colleagues noted in their radiological analysis that the aforementioned morphological patterns are, in order, 58.12,
26.88, and 15% [16]. Flournoy et al. reported different features, including rough impressions, tubercles, and
grooves resembling the rhomboid fossa, were seen on the costoclavicular ligament of the clavicle in the North
American population. Occasionally, no imprint was found. The most frequent result in Indian-origin clavicles was
rhomboid fossa, according to a study done in Lucknow by Anita Rani and her colleagues [17,18].

CONCLUSION

The rhomboid fossa's most prevalent morphological pattern is raised and rough. A rhomboid fossa is a highly
helpful tool for figuring out someone's age who is unknown. This fossa is essential to the decision of what sex to
have. Understanding the costoclavicular impression region is useful from a clinical perspective for orthopedic,
radiological, forensic, and anthropological perspectives.

REFERENCES

1. Cave AJE. The nature and morphology of the costoclavicular ligament. J Anat 1961;95(Pt 2):170-179.
PMID: 1369176.

2. Wood Jones F. The Bones of The Upper Limb. In Buchanan’s Manual of Anatomy. 7th edition. London:
Bailliere Tindall and Cox; 1946. p. 268.

3. Neer C. Fractures in adults, 2nd edition. Philadelphia: JB Lippincott; 1984. pp. 707-713.

4. Rowe CR. An atlas of anatomy and treatment of midclavicular fractures. Clin Orthop Rel Res 1968;58:29-42.
PMID: 5666865.

16



Ladia AR et al. International Research Journal of Pharmacy. 2024;15:8:14-17.

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Renfree KJ, Wright TW. Anatomy and biomechanics of the acromioclavicular and sternoclavicular joints.
Clinical Sports Med 2003;22(2):219-237. DOI:10.1016/s0278-5919(02)00104-7.

Frazer JE. The Anatomy of The Human Skeleton. 4th edition. London: J&A Churchill Ltd.; 1948. PMCID:
1988079.

Schaeffer’s JP. Osteology In: Morris Human Anatomy: A complete systematic treatise, 10th edition.
Philladelphia: The Blakiston Company; 1942. p. 187.

Williams PL, Bannister LH, Berry MM, et al. Skeleton System In: Gray’s Anatomy. 38th edition. Edinburgh:
Churchill Livingston; 1995. p. 621.

Bearn JG. Direct observations on the function of the capsule of the sternoclavicular joint in clavicular support.
J Anat 1967;101(Pt 1):159-170. PMID: 6047697.

Booth CM, Roper BA. Chronic dislocation of the sternoclavicular joint: An operative repair. Clin Orthop
Relat Res 1979;140:17-20. PMID: 477070.

Robinson CM, Jenkins PJ, Markham PE, et al. Disorders of the sternoclavicular joint. J Bone Joint Surg
2008;90(6):685-696.DOI: 10.1302/0301-620X.90B6.20391.

Bhat SA, Bhat KA, Gupta S, et al. Changing trends in the management of adult clavicular fractures. A
prospective study. Int J Adv Res 2014;2(6):843-849. ISSN 2320-5407.

Akhlaghi M, Moradi B, Hajibeygi M. Sex determination using anthropometric dimensions of the clavicle in
Iranian population. J Forensic Leg Med 2012;19(7):381-385.

Caria PHF, de Mello Santos LS, Prado FB, and others. Costoclavicular ligament impression in the Brazilian
population: prevalence of clavicular rhomboid fossa and its forensic use. Journal of Forensic Orthodontology
2009;27(1):12-16. PMID: 22717953.

Carvalho RL, Carrera EF, Archetti Neto N, et al. Anatomical investigation of clavicle resection at the medial
end. 2007;16(1):112-114 in J Shoulder Elbow Surg. 1016/j.jse.2006.04.010 is the DOI.

Paraskevas G, Natsis K, Spanidou S, et al. Excavated type of rhomboid fossa of the clavicle: A radiological
study. Folia Morphol 2009;68(3):163-166. PMID: 19722160. 20.

Flournoy LE, Rogers NL, McCormick WF. The rhomboid fossa of the clavicle as a sex and age estimator. J
Forensic Sci 2000;45(1):61-67. PMID: 10641920.

Rani A, Chopra J, Rani A, et al. A study of morphological features of attachment area of costoclavicular
ligament on clavicle and first rib in Indians and its clinical relevance. Biomedical Research 2011;22(3):349—
354,

17



