



Original Research Article
[bookmark: _Hlk227232309]ANTHROPOMETRIC ANALYSIS OF THE VINCULA BREVIA IN NIGERIAN MALE CADAVERS



ABSTRACT
Background: The vincula brevia are small vascular connective bands essential for flexor tendon nutrition and finger function, with important implications in hand surgery. However, limited population-specific data exist, particularly among Nigerian males, necessitating detailed anthropometric evaluation.

Aim: To analyze the anthropometric values of the vincula brevia of the 2nd through 5th digits in adult Nigerian cadavers. 
Study Design: Cross-sectional descriptive research design.
Place of Study: The cadavers were procured from the Anatomy Department of the University of Port Harcourt, Rivers State University, and Bayelsa Medical University, all of which are in Nigeria. 
Methodology: The hands of 30 formalin-fixed adult male Nigerian cadavers, without trauma or surgical alterations, were dissected to expose and measure the vincula brevia using a digital vernier caliper (0.01 mm accuracy). Descriptive statistics were analyzed with SPSS (v23.0), mean comparisons with an unpaired t-test, and symmetry tested using a paired t-test. Statistical significance was set at P < 0.05.
Results: The resultant mean values of the vincula brevia of the proximal left hand were: 11.421.76mm (middle finger), 9.520.99mm (index finger), 9.780.85mm (ring finger), and 8.530.82mm (little finger). Distal left hand: 8.761.28mm (middle finger), 7.351.06mm (index finger), 7.181.17mm (ring finger), and 6.360.91mm (little finger). Proximal right hand: 10.981.41mm (middle finger), 9.391.07mm (index finger), 9.610.75mm (ring finger), and 8.221.16mm (little finger). Distal right hand: 8.56±1.35mm (middle finger), 7.30±1.03mm (index finger), 7.13±1.03mm (ring finger) and 6.14±1.13mm (little finger).
Conclusion: There are significant differences (P < 0.05) in the lengths of the proximal and distal vincula brevia within the same digit, with the proximal vincula consistently longer than the distal, and those in the left digits exceeding their right-sided counterparts. Clinically, these variations are relevant for flexor tendon repair, as differences in vincular length may influence tendon vascularity, susceptibility to injury, and healing potential, thereby informing surgical technique and improving functional outcomes.
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1. INTRODUCTION
The upper limb is widely recognised for its exceptional functional versatility, enabling a wide spectrum of movements such as grasping, striking, and the execution of highly coordinated fine motor tasks. This adaptability is most prominently expressed in the hand, which serves as the principal organ for complex manual activity. Anatomically, the hand is located at the distal extremity of the upper limb, beyond the forearm, and is organised into the carpus (wrist bones), metacarpus (five metacarpal bones of the palm), and phalanges (finger bones). It comprises four fingers—index, middle, ring, and little finger—and an opposable thumb. The structural configuration of the hand is optimised for precision, dexterity, and intricate manipulation, and it is richly innervated with a high density of sensory receptors responsible for detecting touch, pain, and temperature. This sensory capability is fundamental to its finely tuned functional performance (Moore et al., 2006; Gwunireama & Collins, 2024). Notably, previous studies have demonstrated significant sexual and ethnic variation in the second-to-fourth digit ratio (2D:4D) (Gwunireama et al., 2010; Jeevanandam & Muthu, 2016).
[bookmark: _GoBack]The flexor digitorum superficialis (FDS) and flexor digitorum profundus (FDP) are key extrinsic muscles of the hand that contribute significantly to its manipulative and gripping functions (Moore et al., 2006; Gwunireama & Collins, 2024). Anatomically, the tendons of the FDS bifurcate at approximately the mid-level of the proximal phalangeal shafts, thereby creating a passage through which the FDP tendons course towards their distal insertions. At the level of the proximal interphalangeal joint, the split FDS tendons reunite beneath the FDP tendon, forming a complex anatomical arrangement known as Camper’s chiasm. This configuration is stabilised by the vincula tendinum, a specialised connective tissue system that maintains tendon alignment and structural integrity (Gupta et al., 2015).
The vincula tendinum comprise both vincula longa (proximal and distal) and vincula brevia (proximal and distal), which are synovial folds connecting the FDP and FDS tendons to the phalanges. These structures are considered evolutionary remnants of the mesotendon (Chaurasia, 2020; Standring, 2021; Ichigaya et al., 2025). The vincula longa are slender, cord-like structures associated with both FDS and FDP tendons, whereas the vincula brevia are triangular bands attached to the deep surfaces of these tendons near their bony insertions. Collectively, the vincula tendinum play a vital role in providing vascular supply and mechanical support to the flexor tendons, particularly the FDP and FDS, thereby ensuring their optimal physiological function and structural integrity (Guler & McGrouther, 1992; Stewart et al., 2007; Gwunireama & Collins, 2024).
Vincular rupture compromises tendon vascularity and nutrition, leading to fibrosis, retraction, and reduced functional recovery, thereby underscoring the importance of anthropometric analysis of the vincula brevia to better understand how structural variations may influence healing outcomes (Moriya et al., 2025; De Ruiter et al., 2025). At the time this paper was written, there was no documented information regarding the anthropometric values of vincula brevia within the Nigerian population. To fill this knowledge gap, the current study is designed to analyse the anthropometric measurements of the vincula brevia in the second through fifth digits of individuals from Nigeria. This was achieved through cadaveric dissection, aiming to provide valuable data and insights into the anatomical characteristics of these structures in this specific population.
2. MATERIAL AND METHODS
This research was conducted as a cross-sectional descriptive study. A total of thirty (30) formalin-preserved adult male Nigerian cadavers were utilized, with the age and specific ethnicity of the individuals being undetermined. These cadavers were obtained from the Anatomy Department of the University of Port Harcourt, Rivers State University, and Bayelsa Medical University, all of which are located in the South-Southern region of Nigeria. Inclusion criteria required that the cadavers showed no evidence of trauma or previous surgical interventions in the hands and fingers. 
The exposure of vincula brevia was achieved following dissection procedures as provided by Cunningham's Manual of Practical Anatomy volume 1 (Koshi, 2017). Both the superficial (proximal) and deep (distal) vincula brevia were exposed and measured. All measurements were performed using a digital vernier caliper with a precision of 0.01 mm. To ensure the accuracy and reliability of the data, each measurement was meticulously recorded. For each parameter, measurements were taken three times, and the average of these three readings was used as the final measured value. This approach was adopted to provide consistent and reliable results in the documentation of the vincula brevia.
The data were analyzed using the Statistical Package for the Social Sciences (IBM SPSS) version 23.0 to perform descriptive and inferential statistics. Descriptive statistics of minimum, maximum, mean and standard deviation were used to summarize the data. For inferential analysis, an unpaired t-test was used to compare the mean lengths of the proximal and distal vincula brevia. Additionally, paired sample t-test was used to compare between right and left of the measured variables. Statistical significance was determined at a p-value of less than 0.05, and the confidence interval was set at 95%.
3. RESULTS AND DISCUSSION
The data collected from the anthropometric measurements of the vincula brevia were subjected to statistical analysis. The results of these analyses were then compiled and are presented in Tables 1 through 4.
Table 1: Descriptive characteristics of vincula brevia of right and left hands in Nigerian cadavers.
	Digit length (mm)
	Proximal Brevia [N = 30]
	Distal Brevia [N = 29]

	
	Min
	Max
	MeanSD
	Min
	Max
	MeanSD

	Left digit

	Index
	8.10
	12.90
	9.520.99
	5.53
	10.30
	7.351.06

	Middle
	9.06
	15.55
	11.421.76
	7.28
	12.43
	8.761.28

	Ring
	8.59
	11.42
	9.780.85
	5.05
	10.06
	7.181.17

	Little
	6.77
	10.04
	8.530.82
	4.67
	8.61
	6.360.91

	Right digit

	Index
	7.04
	12.86
	9.391.07
	5.94
	10.28
	7.301.03

	Middle
	9.02
	15.43
	10.981.41
	6.29
	12.11
	8.561.35

	Ring
	8.50
	11.56
	9.610.75
	5.10
	10.00
	7.131.03

	Little
	5.26
	11.70
	8.221.16
	2.68
	8.15
	6.141.13


N = Sample Size, Min = Minimum, Max = Maximum, SD = Standard deviation, mm= millimeters
From the results of the present study, Table 1 showed the descriptive characteristics of the measured parameters in four categories; left proximal, left distal, right proximal, and right distal vincula brevia of the digits.
Table 2: Test of comparison of the length of proximal and distal vincula brevia using unpaired t-test, in Nigerian cadavers.
	Digit length
	MD
	Std. Error
	95% C.I of the Difference
	df
	t-value
	P-value

	
	
	
	Lower
	Upper
	
	
	

	Left digit

	Index
	2.17
	0.26
	1.64
	2.70
	58.00
	8.21
	P<.001*

	Middle
	2.66
	0.40
	1.87
	3.46
	58.00
	6.71
	P<.001*

	Ring
	2.59
	0.26
	2.06
	3.12
	58.00
	9.82
	P<.001*

	Little
	2.16
	0.22
	1.71
	2.61
	58.00
	9.65
	P<.001*

	Right digit

	Index
	2.09
	0.28
	1.54
	2.64
	56.00
	7.60
	P<.001*

	Middle
	2.42
	0.36
	1.70
	3.15
	56.00
	6.67
	P<.001*

	Ring
	2.49
	0.24
	2.01
	2.96
	56.00
	10.55
	P<.001*

	Little
	2.07
	0.30
	1.47
	2.67
	56.00
	6.92
	P<.001*


* = Significant at P < 0.05, MD = Mean difference, C.I = Confidence interval, df= degree of freedom, %= Percentage, Std. Error= Standard Error.


Table 3: Test of symmetry of the length of proximal right and left vincula brevia using paired t-test, in Nigerian cadavers.
	Proximal digit comparison 
	Paired Differences
	Paired t-test

	
	MD
	SD
	SE
	95% C.I of the Difference
	Df
	t-value
	P-value

	
	
	
	
	Lower
	Upper
	
	
	

	Right vs Left index finger
	-0.11
	0.50
	0.09
	-0.30
	0.08
	28.00
	-1.21
	0.23

	Right vs Left middle finger
	-0.29
	0.72
	0.13
	-0.57
	-0.02
	28.00
	-2.19
	0.04*

	Right vs Left ring finger
	-0.11
	0.42
	0.08
	-0.27
	0.05
	28.00
	-1.36
	0.18

	Right vs Left little finger
	-0.28
	0.83
	0.15
	-0.59
	0.04
	28.00
	-1.79
	0.08


* = Significant at P < 0.05, MD = Mean difference, SD = Standard deviation, SE = Standard error, C.I = Confidence interval, df= degree of freedom, %= Percentage.

Table 4: Test of symmetry of the length of distal right and left vincula brevia using paired t-test, in Nigerian cadavers.
	Distal digit comparison 
	Paired Differences
	Paired t-test

	
	MD
	SD
	SE
	95% C.I of the Difference
	Df
	t-value
	P-value

	
	
	
	
	Lower
	Upper
	
	
	

	Right vs Left index finger
	0.02
	0.43
	0.08
	-0.14
	0.18
	28.00
	0.28
	0.78

	Right vs Left middle finger
	-0.11
	0.82
	0.15
	-0.42
	0.21
	28.00
	-0.70
	0.49

	Right vs Left ring finger
	0.02
	0.26
	0.05
	-0.08
	0.12
	28.00
	0.38
	0.71

	Right vs Left little finger
	-0.20
	0.95
	0.18
	-0.56
	0.17
	28.00
	-1.10
	0.28


MD = Mean difference, SD = Standard deviation, SE = Standard error, C.I = Confidence interval, df= degree of freedom, %= Percentage.
This study aimed to analyze and compare the anthropometric measurements of the vincula brevia in the 2nd to 5th digits of the hand. Although data on the lengths of the vincula brevia are limited, previous anatomical research has provided in-depth descriptions of the vincula system, detailing its variations and specific locations within the hand (Micu & García-de-Pereda-Notario, 2023; Naredo et al., 2023). The hand serves multiple functions, such as transmitting sensory information to the brain. In some cases, the vincula tendinum can influence the mechanics of finger flexion (Flindall & McGrouther, 1991).
Table 1 presents the mean ± standard deviation (SD) of the proximal vincula brevia of the index finger, measured at 9.39 ± 1.07 mm on the right and 9.52 ± 0.99 mm on the left. A symmetry test was performed to assess any significant difference between the right and left measurements, yielding a negative t-value of -1.21. The results indicated no statistically significant difference (P > 0.05) between the right and left proximal vincula brevia, as detailed in Table 3.
For the distal vincula brevia of the index finger, the measurements were 7.30 ± 1.03 mm on the right and 7.35 ± 1.06 mm on the left (Table 1). The symmetry test for these values showed a positive t-value of 0.28, with no statistically significant difference (P > 0.05) observed between the right and left distal vincula brevia (see Table 4). Furthermore, comparisons of the lengths of the right proximal and distal vincula brevia, as well as the left proximal and distal vincula brevia of the index fingers, using an unpaired t-test, revealed statistically significant differences (P < 0.05) (Table 2). In contrast, a study by Yalin et al. (1994) reported that the average length of the base (the bony attached border) of the vincula brevis for the index finger was 10.00 mm (1.00 cm) and its height was 6.40 mm (0.64 cm).
The current study reveals that the mean ± standard deviation (SD) for the proximal vincula brevia of the middle finger was 10.98 ± 1.41 mm on the right and 11.42 ± 1.76 mm on the left (Table 1). The symmetry test for these proximal vincula brevia showed a negative t-value of -2.19, indicating a statistically significant difference (P < 0.05) between the right and left middle fingers (Table 3). For the distal vincula brevia of the middle finger, the measurements were 8.56 ± 1.35 mm on the right and 8.76 ± 1.28 mm on the left (Table 1). The symmetry test for the distal vincula brevia revealed a negative t-value of -0.70, with no statistically significant difference (P > 0.05) between the right and left middle fingers (Table 4). Additionally, comparisons of the lengths of the right proximal and distal vincula brevia, as well as the left proximal and distal vincula brevia of the middle fingers, using an unpaired t-test, showed statistically significant differences (P < 0.05) (Table 2).
Yalin et al.(1994) reported in their study that the average length of the base of the vincula brevis for the ring fingers was 9.20mm (0.92 cm) and 7.20mm (0.72 cm) was the height. However, in the present study, the mean±SD value of the proximal vincula brevia of the ring finger was observed to be 9.61±0.75mm on the right and 9.78±0.85mm on the left (Table 1). The test of symmetry for the proximal vincula brevia of the right and left ring fingers was observed to have a negative t-value (-1.36) and there was no statistically significant difference (P>0.05) observed (Table 3). The mean±SD value of the distal vincula brevia of the ring finger was 7.13±1.03mm on the right and 7.18±1.17mm on the left (Table 1). The test of symmetry for the distal vincula brevia of the right and left ring fingers showed a positive t-value (0.38) and no statistically significant difference (P>0.05) was observed between them (Table 4). The test of comparison for the right proximal and distal vincula brevia, and left proximal and distal vincula brevia lengths of the ring fingers, using unpaired t-test, both showed statistically significant differences (P<0.05) (Table 2). 
In this study, the mean ± standard deviation (SD) for the proximal vincula brevia of the little finger was found to be 8.22 ± 1.16 mm on the right and 8.53 ± 0.82 mm on the left (Table 1). The symmetry test for these measurements yielded a negative t-value of -1.79, with no statistically significant difference (P > 0.05) detected between the right and left little fingers (Table 3). For the distal vincula brevia of the little finger, the measurements were 6.14 ± 1.13 mm on the right and 6.36 ± 0.91 mm on the left (Table 1). The symmetry test for these values showed a negative t-value of -1.10, and no statistically significant difference (P > 0.05) was observed between the right and left distal vincula brevia (Table 4). Furthermore, comparison tests using an unpaired t-test for the lengths of the right proximal and distal vincula brevia, as well as the left proximal and distal vincula brevia of the little fingers, revealed statistically significant differences (P < 0.05) (Table 2).
The study's results indicated that the left proximal vincula brevia of the middle finger had the highest mean ± standard deviation (SD) value, measuring approximately 11.42 ± 1.76 mm, which was the largest value recorded. Conversely, the lowest mean ± SD value was observed for the right distal vincula brevia of the little finger, at 6.14 ± 1.13 mm. Overall, the data from this study showed that the mean values of all measured parameters were consistently greater on the left side compared to the right side. The findings of this study provide significant insights into the anthropometric measurements and morphometric variations of the vincula brevia in the hand. This detailed information is highly valuable for surgeons and clinicians, as it can aid in the planning and execution of surgical procedures and improve the accuracy of clinical assessments related to hand anatomy. Understanding these variations can enhance surgical precision and contribute to better patient outcomes in hand-related treatments.2
4. CONCLUSION
Conclusively, this study's primary finding is the statistically significant difference (P < 0.05) in the lengths of the proximal and distal vincula brevia within the same digit. Specifically, the proximal vincula brevia were consistently larger than the distal vincula brevia across all fingers. However, no statistically significant differences (P > 0.05) were observed in the symmetry of the proximal or distal vincula brevia lengths between the right and left hands, indicating that these structures are relatively symmetrical across corresponding digits. Interestingly, anthropometric measurements revealed that the vincula brevia dimensions were generally larger on the left hand compared to the right, suggesting subtle bilateral asymmetry. These findings provide valuable anatomical insights, particularly regarding the functional distinctions between the proximal and distal vincula brevia and their potential biomechanical implications.
From a clinical perspective, the length of the vincula brevia plays a crucial role in the vascular supply to the flexor tendons (FDP and FDS). Very short or damaged vincula can impair tendon vascularization, potentially reducing healing capacity after injuries such as lacerations or avulsions. The observed variations in vincula brevia length within the same digit and between hands may also have functional and therapeutic implications.

ETHICAL APPROVAL
The study was approved by the Research Ethics Committee of the University of Port Harcourt.


[bookmark: _Hlk198031404][bookmark: _Hlk221094604]Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


REFERENCES
Chaurasia, B. D. (2020). BD Chaurasia’s human anatomy: Regional and applied dissections and clinical (Vol. 1, 8th ed., K. Garg, P. S. Mittal, & M. Chandrupatla, Eds.). CBS Publishers and Distributors.
De Ruiter, B. J., Finnan, M. J., Miller, E. A., & Friedrich, J. B. (2025). Fingertip Injuries: A Review and Update on Management. JAAOS-Journal of the American Academy of Orthopaedic Surgeons, 33(17), 961-970.
Flindall, E., & McGrouther, D. A. (1991). Accessory roles of the vinculum breve of the flexor digitorum profundus and check-rein ligaments at the distal interphalangeal joint. Journal of Hand Surgery (British Volume), 16, 305–310.
Guler, M. M., & McGrouther, D. A. (1992). The role of flexor digitorum sublimis vinculum at the proximal interphalangeal joint. Gazi Medical Journal, 3, 1–4.
Gupta, P., Lenchik, L., Wuertzer, S. D., & Pacholke, D. A. (2015). High-resolution 3-T MRI of the fingers: Review of anatomy and common tendon and ligament injuries. American Journal of Roentgenology, 204, W314–W323.
Gwunireama, I. U., & Collins, G. U. (2024). Anthropometric values of the vincula tendinum: Vincula longa in Nigerian male cadavers. Human Biology Review, 13(2), 127–136.
Gwunireama, I. U., Osunwoke, E. A., & Orish, C. N. (2010). Anthropometrical study of the second-and fourth-digit ratio of Andoni (Obolo) groups of Ijaw ethnic nationality in Nigeria. Journal of Applied Biosciences, 27, 1732–1735.
Ichigaya, T., Fujita, K., Kurisaki, T., Takano, K., & Nagashima, M. (2025). Anatomical relationship between the vinculum breve derived from the flexor digitorum superficialis tendon and the volar plate in the proximal interphalangeal joint of the hand: variation in the distribution of attachments. Anatomical science international, 1-10.
Jeevanandam, S., & Muthu, P. K. (2016). 2D:4D ratio and its implications in medicine. Journal of Clinical and Diagnostic Research, 10(12), 01–03.
Koshi, R. (2017). Cunningham’s manual of practical anatomy (Vol. 1, 16th ed.). Oxford University Press.
Micu, M. C., & García-de-Pereda-Notario, C. M. (2023). The vincula system - An anatomical and functional crossroad. Medical Ultrasonography, 25(1), 5–6. https://doi.org/10.11152/mu-4099
Moore, K. L., Dalley, A. F., & Agur, A. M. R. (2006). Clinically oriented anatomy (7th ed.). Lippincott Williams & Wilkins.
Moriya, K., Maki, Y., Koda, H., Odagiri, M., Matsuzawa, S., & Tsubokawa, N. (2025). Differences in the Outcomes of Early Active Mobilization Following Flexor Tendon Repair Between Zone 1 and Distal Zone 2 Injuries. Journal of Hand Surgery Global Online, 7(6), 100826.
Naredo, E., Largo, R., Olivas-Vergara, O., et al. (2023). What happens under the flexor tendons of the fingers in dactylitis? Medical Ultrasonography, 25, 42–47.
Standring S (2021) From wrist and hand in Gray’s anatomy: the ana tomical basis of clinical practice, 42nd edn. Churchill Livingstone, Elsevier, New York
Stewart, D. A., Smitham, P. J., Gianoutsos, M. P., & Walash, W. R. (2007). Biomechanical influence of the vincula tendinum on digital motion after isolated flexor tendon injury: A cadaveric study. The Journal of Hand Surgery, 32A(8). https://doi.org/10.1016/j.jhsa.2007.05.017
Yalin, A., Cavdar, S., & Ercan, F. (1994). Vascularization of the long flexor tendon. Okajimas Folia Anatomica Japonica, 70, 285–293.



2

image1.png




