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Abstract: The  Gracilis muscle anatomy has been documented by some authors, statistical and observations 

data has been described, but it need re-explored for many metrical and non-metrical parameters, so the purpose 

of this study was to explore the morphological, parameters, topography and identify the vascular pedicles 

ofGracilis muscle including their number, caliber,and their locations. Alsothe whole length of Gracilis muscle 

in relation to the length of the lower limb and gender. The study was conducted on 46 preserved formalin fixed 

adult human cadaveric lower limbs (26 left and 20 right), The Gracilis muscle was exposed, dissected and 

studied regarding its origin, insertion, parameters and the number and points of entry of the supplying 

neurovascular pedicles and diameters of arteries just before entry to the Gracilis muscle.Gracilis muscle mean 

of total length, fleshy part length, overlap length, tendon length were 46.73±3.91, 21.29±3.57, 11.63±3.45 

and13.82±1.52 cm respectively.The mean width of Gacilis fleshy part: near origin, at middle and before overlap 

part were 3.38±0.61, 2.66±0.48, 1.82±0.43 cm respectively. Gracilis muscle thickness mean of fleshy and 

tendentious parts were 0.69±0.18, 0.29±0.04 cm respectively. The number ofneurovascular pedicles entering to 

Gracilis were 1 to 3, accompanied by two-venacommitant.The main artery diameter mean was 0.17±0.03 cm. 

The nerve supply to Gracilis muscle entered with the main proximal vascular pedicle or near it.There is 

statistically difference only at FP width at middle in the left lower limb.There were highly correlation between 

FP width at middle, FP width before tendon and total length of lower limb. The present study concluded 

thatanatomical and morphometric analysis of the Gracilismusclereveals variation in different individuals as 

well as in different gender and this must be considered in reconstructive and plastic surgery. 
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I. Introduction 
The Gracilis muscle is the most superficial adductor muscles on the medial side of the thigh.It arises by 

a thin aponeurosis from the medial margins of the lower half of the body of the pubis, the whole of the inferior 

pubic ramus, and the adjoining part of the ischial ramus.The muscle's fibers run vertically downward, ending in 

a rounded tendon. This tendon passes behind the medial condyle of the femur curves around the medial condyle 

of tibia where it becomes flattened, and inserts into the upper part of the medial surface of the body of thetibia, 

below the condyle. At its insertion, the tendon situated immediately above that of the semitendinosus muscle, 

and the tendon of the Sartorius muscle, which it joins to form the pesanserinus, overlaps its upper edge.A few of 

the fibers of the lower part of the tendon prolonged into the deep fascia of the leg [1].The anterior division of 

obturator nerve innervates it and its blood supply enters via its lateral surface. The main pedicle arises from the 

branch of the profundafemoris artery, and enters at the junction of the upper and middle thirds of the muscle. 

The Gracilismusculocutaneous flap based on this pedicle. A less important artery enters the distal third of the 

muscle from the femoral artery. There is a minor proximal supply from the medial circumflex femoral 

artery[1,2].
 

Gracilis muscle used in reconstructive plastic surgery, mainly in setting of tendon grafting and muscle 

transplantation. Gracilis tendon grafts used in repair of anterior cruciate ligament of knee joint. It has also been 

used for a wide variety of procedures including lip augmentation, facial palsy management, breast 

reconstruction, , anorectal and urethral fistula. Ingraciloplasty,gracilis muscle with its nerve supply has been 
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used for faecal incontinencerepair [2].It has advantage of easy accessibility and minimum donor site morbidity 

[3,4]. 

The success of muscle flaps in reconstructive surgery based on a reliable blood supply. The circulation 

of a muscle based on the major vascular pedicles that enter the muscle belly. When the muscle has more than 

one vascular pedicle, the relative importance of each vascular pedicle concerning a muscle is necessary to be 

evaluated. When division of a pedicle generally results in muscle avascular necrosis or if the external diameter 

of this pedicle is more than 0.8 mm, this pedicle defined as a major or dominant pedicle [5]. 

The aim of the present work is to study and identify the vascular pedicles to gracilis muscle including 

their number as well as their locations. In addition, the whole dimensions of Gracilis muscle in relation to the 

length of the thigh. 

 

II. Material and Methods 
The study used 46 formalin fixed adult human cadaveric lower limbs(26 leftand 20 right), at the 

Department of Human Anatomy, Faculty of Medicine, Umm Al Qura University, Makkah- Saudi Arabia.The 

lower extremities disarticulated and were stored in a formalin tanks. The lower limbs dissected, Gracilis fasciae 

removed, and specimens have to be checked that they had no surgery or congenital deformities involving the 

area under study. The length of each lower limb (from antero- superior iliac spine to lateral malleolus) 

measured.Gracilis muscle was exposed and dissected to identify its neurovascular bundles. The total length of 

Gracilis muscle was estimated from the middle of its origin from the body of the pubic bone, the inferior pubic 

ramus and the adjoining part of the ischial ramus till its insertion in the medial surface of the tibia.  

The following measurements were taken from the Gracilis origin: a. The point of entry of each of the 

vascular pedicles to Gracilis. b. The point of entry of the nerve supply to Gracilis.The belly as well the 

overlappingparts lengthwere measured. The length of the tendon of the Gracilis muscle measured from the end 

of the overlapping part until its insertion into the supero-medial surface of the tibia(Figure 3). These 

measurements performed by using a measuring tape. Linear measurements of Gracilis  belly width near origin, 

at middle and before overlap part, Gracilis fleshy thickness(Figure 3), Gracilis tendon thickness anddistance of 

tendon insertion from anterior tibial border, were done by using Vernier caliper (General Tools Mfg. Co. LLC 

New York, NK 10013).The neurovascular pedicles entering into the Gracilis muscle (Fig. 4) counted in each 

lower limb and theirdiameters measured by using vernier caliper (GeneralTools Mfg. Co. LLC New York, NK 

10013). 

Three authors performed each of the measurements. The average of the three measurements obtained 

and tabulated for the data analysis. 

 

STATISTICAL ANALYSIS:  

For all statistical analyses, the SPSS statistical software version 15 used. The ANOVA and person chi square 

tests used and P. values of 0.05 or less regarded as statistically significant.  

ETHICAL APPROVAL: 
The study was approved by the biomedical ethics committee, Faculty of Medicine, Umm Al-Qura University-

Makkah, Saudi Arabia. 

 

III. Results 
Table 1.Presentedthat; the mean of lower limbs length was 89.78± 5.92 cm. Gracilis muscle mean of total 

length, fleshy part length, overlap length, tendon length parameters were 46.73±3.91,21.29±3.57, 11.63±3.45 

and13.82±1.52 cm respectively 

The mean width of Gacilis fleshy part linear measurement: near origin, at middle and before overlap 

part were 3.38±0.61, 2.66±0.48, 1.82±0.43 cm respectively.Gracilis muscle thickness mean of fleshy and 

tendentious parts were 0.69±0.18, 0.29±0.04 cm respectively.Insertion of Gracilis muscle by tendon, into the 

upper part of the medial surface of the tibia. The mean distance of tendon insertion from anterior tibial border 

was 1.96±0.64 cm. 

The correlation between FP length, Overlap length, Tendon length, FP thickness, tendon thickness, FP 

width near origin, FP width at middle, FP width before tendon and the side of Gracilismuscle / Gender. 

(P>0.05).In this study, there is significant statistically difference only at FP width at middle in the left side. 

These were represented in Tables2,3,4,5. 

 

Table 6 showed that: In Gracilis muscle, there were highly correlation (P>0.01) between FP width at middle, FP 

width before tendon and total length of lower limb. There was correlation between total Gracilis length and total 

length of lower limb. 

The neurovascular pedicles number entering into the Gracilis muscle were ranging between 1 to 3 and 

represented in Fig. 1. The distance of the entry of the main neurovascular pedicle to the Gracilis muscle from its 
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origin was ranging between 5.5 to 11.2 cm; some pedicles enter until 29.1 cm (all before overlapping part of the 

Gracilis muscle). The frequency of range of distance of the main neurovascular pedicles from the origin of 

Gracilis muscle was represented in Fig. 2. It was observed that the neurovascular pedicles were highest(69.57%) 

at the range of 5.0 -10.0 cm away from the origin of the Gracilis muscle.  

The diameter of the neurovascular pedicle at their entrance into the Gracilis muscle was ranging 

between 0.05 and 0.2cm and the main pedicles diameter mean was 0.17±0.03 cm, it isaccompanying by two 

veins.  

Observations: The gracilis muscle tendon expanded to deep fascia of the leg, semitendinosus and 

Sartorius muscles andinnervated by anterior division of the obturator nerve in all studied specimens. Regarding 

the nerve supply of the muscle, in 91.3% of the cases, the muscle received one branch that entered the muscle. 

 

Table 1: Morphometric statistics of Gracilis muscle 
Parameters Mean STD Minimum Maximum 

Lower limbs length 89.778 5.9234 79.9 99.1 

Gracilis muscles length 46.726 3.9140 40.70 55.60 

Gracilis fleshy length 21.278 3.5657 14.30 29.60 

Gracilis overlap length 11.626 3.4530 6.80 20.30 

Gracilis tendon length 13.822 1.5223 10.40 16.60 

Gracilis fleshy width near origin 3.0783 0.6060 1.80 4.30 

Gracilis fleshy width at middle 2.6565 0.4794 1.60 3.50 

Gracilis fleshy width before overlap part 1.8217 0.4282 1.00 2.60 

Gracilis fleshy thickness 0.6870 0.1779 0.40 0.95 

Gracilis tendon thickness 0.2935 0.0434 0.20 0.35 

Distance of main pedicle from Gracilis origin 9.4739 3.5167 5.50 11.50 

Distance of tendon insertion from anterior tibial border 1.9565 0.6416 0.70 3.20 

 

Table 2: The parameters of the fleshy, overlapping and tendenious parts of Gracils  muscle in left side, both 

genders and their significance 
 female male significance 

FP length 21.467±4.760 4.455 ±22.114 0.805 

Overlap length 10.883±2.567 4.443±12.857 0.359 

Tendon length 13.633±0.903 2.257 ±13.857 0.825 

FP thickness 0.196± 0.683 3.160 ± 1.843 0.392 

Tendon thickness 0.041 ± 0.275 0.053± 0.307 0.259 

FP width near orgin 0.825±2.800 0.553 ± 3.171 0.354 

FP width at middle 0.525 ± 2.300 0.385 ± 2.914 0.033 

FP width before tendon 0.479 ± 1.525 0.250± 1.957 0.061 

 

Table 3: The parameters of the fleshy, overlapping and tendenious parts of Gracils  muscle in right side, both 

genders and their significance 
 Female male Significance 

FP length 2.491±20.920 1.686±20.240 0.627 

Overlap length 3.623 ±11.240 11.996 ±2.587 0.714 

Tendon length 1.445±14.320 13.500± 1.225 0.361 

FP thickness 0.195±0.740 0.640 ±0.185 0.430 

Tendon thickness 0.042±0.260 0.300 ±0.035 0.141 

FP width near orgin 3.280± 0.638 3.080 ±0.349 0.556 

FP width at middle 2.660± 0.555 2.720 ±0.277 0.834 

FP width before tendon 1.710± 0.553 2.100 ±0.212 0.179 

 

Table 4: The parameters of the fleshy, overlapping and tendentious parts of Gracils muscle in female, right and 

left sides and their significance 
 Right left Significance 

FP length 2.491 ±20.920 4.760 ±21.467 0.823 

Overlap length 3.623 ±11.240 2.567±10.883 0.853 

Tendon length 1.445 ± 14.320 0.903 ±13.633 0.360 

FP thickness 0.195 ± 0.740 0.197 ± 0.683 0.644 

Tendon thickness 0.042 ± 0.260 0.042 ± 0.275 0.568 

FP width near orgin 0.638 ±3.280 0.825 ± 2.800 0.317 

FP width at middle 0.555 ±2.660 0.525 ±2.300 0.298 

FP width before tendon 0.553±1.710 0.479 ± 1.525 0.566 
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Table 5: The parameters of the fleshy, overlapping and tendentious parts of Gracils muscle in male, right and 

left sides and their significance 
 right left Significance 

FP length 1.686 ±20.240 4.455 ±22.114 0.396 

Overlap length 2.587 ±11.996 4.443 ±12.857 0.708 

Tendon length 1.225 ±13.500 2.257 ±13.857 0.756 

FP thickness 0.185 ± 0.640 3.160 ± 1.843 0.421 

Tendon thickness 0.035 ± 0.300 0.053± 0.307 0.801 

FP width near orgin 0.349± 3.080 0.553 ± 3.171 0.753 

FP width at middle 0.277 ± 2.720 0.385 ± 2.914 0.360 

FP width before tendon 0.212 ±2.100 0.251 ±1.957 0.326 

 

Table 6: The significance of difference between the total length of the lower limb and different parameters of 

the Gracilis muscle. 
 FP 

length 

Overlap 

length 

Tendon 

length 

FP 

thickness 

Tendon 

thickness 

FP 

width 

near 

origin 

FP 

width 

at 

middle 

FP 

width 

before 

Tendon 

Total gracilis length 

Lower limbs length 0.330 0.149 0.665 0.656 0.530 0.185 0.000 0.001 0.014 

 

 
Figure 1: Frequency of the neurovascular pedicles number entering the Gracilis muscle (n=46). 

 

 
Figure 2: Frequency of distance of the main neurovascular pedicles entering into the Gracilis muscle from its 

origin. 
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Fig. 3. Measurements performed in the present study: Gracilis fleshy length (A-blue), Gracilis overlap length 

(B-red), Gracilis tendon length (C-yellow), Gracilis fleshy width near origin (D-green), Gracilis fleshy width at 

middle (E-green), Gracilis fleshy width before overlap part (F-green). 

 

 
Figure 4:  One main neurovascular pedicles entering into the Gracilis muscle. It's nerve (N). The main artery 

(A) accompanying by two veins. 

 

IV. Discussion 
Gracilis muscle is widely used in reconstructive surgery.Previously, there is anatomical and 

radiological studies concerning the Gracilis muscle parameters and its neurovascular pedicles, howeveralthough 

there is variation in findings[6,7,8].Major previous studies for Gracilis muscle parameters focusing on the length 

of the tendinious part and few of them mentioned belly part parameter. 

Dziedzic DWet.al [9], during their study on human Gracilis muscles, observed that there is part of 

Gracilis muscle where the tendinious and belly parts overlapping. They call this part asinternal part of the distal 

tendon, where in our study, we mentioned it as the overlapping part of theGracilis muscle and we measured it as 

a separate part. 

The present study reveals that,the mean of Gracilismuscletotal length, fleshy part length, overlaplength, 

tendon length were 46.73±3.91, 21.28±3.57, 11.63±3.45 and13.82±1.52 cm respectively.These findings are 

partial similar to the data mentioned by Dziedzic DW et.al [9], in whichGracilis muscle mean of total length, 

tendon length were 48.2and13.9 cm,while it differs in belly part and overlapping part length 34.3and 15.5 

cm.We believe that this difference due to divergence in way of measurement. In general the parameters of 

Gracilis muscle differ from individual to other and in different sexes and population [6,7,8]. These factors are 

important in reconstructive surgery and graft. 

The present study shows that: Gracilis muscle thickness mean of tendentious parts was 0.29±0.04 cm 

(range 0.2-0.35) cm after removal of its covering fascia, while Elbarrany WG et.al.[10]preserved its covering 

sheath and the diameter was0.63±0.17cm(range 4.52-7.2). 

The Gracilis muscle belly was used foranalsphincterrepair[11],repairof ano-vaginal or recto-vaginal 

fistulas [6,12,13], reconstruction of upper and lower limbs and breast reconstruction. [7,14,15] .Literature 

review showed,few previous studiesconcerning the width and the thickness of theGracilis muscle fleshy part. 

The mean width of Gracilis fleshy part nearorigin, at middle and before overlap part were 3.38±0.61, 2.66±0.48, 

1.82±0.43 cm respectively.Gracilis muscle thicknessmean of fleshy part was 0.69±0.18 cm.Dziedzic 

DWet.al.[9] andRajeshwari MS, Roshankumar BN[16] onlymentioned the wide for the gracilis muscle belly at 

its proximal end as 3.19 and3.9 cm respectively. These finding maybe helpful in future for surgery in grafts or 

analsphincter repair in human. 
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The Gracilis muscle tendon expanded before its final insertion todeep fascia of the leg,semitendinosus 

and Sartorius muscle to formPesanserinus. This finding issimilar to previous studies[9,17]. The mean distance 

oftendon insertion from anterior tibial border was 1.96±0.64cm. 

In plastic and reconstructive surgery, the neurovascularpedicles of the gracilismuscle are of major 

significance. The loss of function after muscle transposition is minimal besides, it provides a highly vascular 

tissue, which is beneficial for healing of tissues. The proximally based gGracilis muscle and musculocutaneous 

flaps provide cover for a wide range of tissue defects (6,18).This study showed that thenumber of 

neurovascularpedicles entering into the Gracilis muscle were rangingbetween 1- 3, 56.52% had one pedicle, 

30.43% had two and 13.05%for three neurovascular pedicles.Thedistance of the entry of the main neurovascular 

pedicle to the Gracilismuscle from its origin was ranging between 5.5 to 11.2 cm. It observed that the 

neurovascular pedicleswere highest (69.57%) at the range of 5.0‒10.0 cm awayfrom the origin of the Gracilis 

muscle.These findings wereapproximately the same as what observed byRajeshwari MS, Roshankumar 

BN[16],and Vigato E et.al. [6] in which they mentioned that the number were between 1-5 (majority 1-3) and 

the main pedicle enter the muscle at its proximal part(10.5±2 cm). The diameter of the neurovascular pedicle at 

theirentrance into the Gracilis muscle was ranging between 0.05 and0.2 cm and the main pedicles diameter were 

0.2 cm, it isaccompanying by two veins.Vigato E et.al. [6] mentioned that, the mean diameter of the vascular 

pediclewas 0.25 cm, just before its entrance into theGracilismuscle,probably due to the in-vivo 

method.Gracilismuscle innervation by theanterior divisionof the obturator nerve, as it is mentioned in all 

literature. 

LimitlaohaphanC et al. andChiang et al. [19, 20],discernmentthat the leg length can be used to foretell 

the graft length.Since the graft length is proportional to the height of theperson, it is suitable to prepare the graft 

with respect to theheight of the person. The radiological investigations likecomputed tomography and nuclear 

magnetic resonance canbe used to predict the length and diameter of the grafts,before the surgical procedure 

[21,22]. The present study revealedthat:there were correlation betweentotal length of Gracilis muscle, FP width 

at middle, FP width beforetendon and the total length of the lower limb. 

The correlationbetween FP length, Overlap length, Tendon length, FP thickness, tendon thickness, FP 

width near origin, FP width at middle, FP width before tendon and the side of Gracilis muscle or Gender. In this 

study, there is significant statistically difference only for FP width at middle in the left side.  

Tuman et al [23], found that,Gracilis tendons in maleshad a larger cross-section than those in females 

and significantcorrelations between the length of the femur and the lengthof both tendons were only found in 

females.Thus, heightcan be used as a predictive factor for the length of tendons inwomen only, but the reasons 

for these gender differencesremain unclear. 

There is no evidence in the literature correlating the parameters of Gracilis muscle and its 

side.Vadgaonkar R et.al [24] mentioned no significance statistics comparing the length of semitendinosus 

muscle belly and its tendonover the right and left sides. 

This study may be useful and give preoperative information about the feature of the Gracilismuscleand 

patient counseling for surgeons. However, there are severalanatomical issues which must be taken into account 

whenperforming Gracilis muscle graft harvesting in orderto prevent intraoperative as well as post-

operativecomplications. The present study concluded that;anatomical and morphometric analysis of the Gracilis 

muscle reveals variation in different individuals as well as in different gender, and  it is  remains a popular graft 

for many reconstructive procedures, including anterior cruciate ligament reconstruction  and others 

reconstructive plastic surgery.  

 

References 
[1]. Standring S. Pelvic girdle and lower limb: overview and surface anatomy In: Gray's anatomy: TheAnatomical Basis of Clinical 

Practice, 41th ed, ElsevierChurchillLivingstone, Edinburgh, London, New York, Oxford, Philadelphia, St Louis, 

Sydney,Toronto.2016;1337-1375. 

[2]. Shatari.T, Niimi.M. Fuiita.M. Kodaira.S.. Vascular Anatomy of Gracilis  muscle,arterial findings to enhance Graciloplasty. Surg. 
Radiol. Anat,2000;22(1):21-24. 

[3]. Huemer GH, Dunst KM, Maurer H and Ninkovic M. Area enlargement of gracilismuscle flap through microscopically aided 

intramuscular dissection: ideas andinnovations. Microsurgery. 2004; 24(5):369-373. 
[4]. Burks R., Crim J. The Effects of semitendinosus and gracilis harvest in anterior cruciate ligament reconstruction. Arthroscopy. 

2005; 21(10): 1177-1185. 

[5]. Ortiz H, Armendariz P, DeMiguel M, Solana A, Alos R, Roig JV. Prospective study of artificial anal sphincter and dynamic 
graciloplasty for severe anal incontinence. Int J Colorectal Dis. 2003; 18:349-54. 

[6]. Vigato E, Macchi V, Tiengo C, Azzena B, Porzionato A, Morra A, Stecco C, Dodi G, Mazzoleni F and De caro R. The clinical role 

of the gracilis muscle: an example of multidisciplinary collaboration. Pelviperineology. 2007; 26:149-151. 
[7]. Coquerel-Beghin D, Milliez PY, Auckbur IA, Lemierre G, Duparc F. The gracilismusculucutaneous flap: Vascular supply of the 

muscle and skin components. SurgRadio Anat. 2006; 28: 588-595. 

[8]. Singh H, Kaur R and Gupta N. Morphometric study of gracilis muscle and its rolein clinical recnstruction. J. Anat. Soc. India. 2011; 
60(2):202-206. 

[9]. Dziedzic DW, Bogacka U, Komarniţki L, Ciszek B.Anatomy and morphometry of the distal gracilis muscle tendon in adults and 

foetuses.Folia Morphol (Warsz). 2018;77(1):138-143. 



Anatomical and Morphometric observations of Gracilis Muscle and its Vascular Pedicles;A Cadaver  

 

DOI: 10.9790/0853-1810127884                                    www.iosrjournals.org                                         84 | Page 

[10]. Elbarrany WG, Alasmari WA, Altaf FM. Morphometric analysis and blood supply of Gracilis and Semitendinosus tendons; their 
clinical importance in anterior cruciate ligament reconstruction. P J M H S.2018;12(1):450-455. 

[11]. Kalra GDS,  Sharma AK, Shende KS.Gracilis muscle transposition as a  workhorse flap for anal incontinence: Quality of life and 

functional outcome in adults.Indian JPlast Surg. 2016; 49(3): 350–356. 
[12]. Hussy AJ, Laing AJA and Regan PJ. An anatomical study of the gracilis muscle and its application in groin wounds. Ann Plastic 

Surg, 2007, 59(4): 404-409. 

[13]. First A, Schmidbauer C, Swol-Ben J, Iesalnieks I, Schwander O and AghaAGracilis transposition for repair of recurrent anovaginal 
and rectovaginal fistulas in Crohn,s disease. Int J Colorectal Diseases, 2007, 8: 51-54. 

[14]. Lorea P. Vercruysse N and Coessens VC. Use of gracilis muscle free flap for   reconstruction of chronic osteomyelitis of foot and 

ankle. ActaOrthopaedicaBelgica, 2001, 67(3): 267-73. 
[15]. Vranckx JJ, Misselyn YND, Fabre G, Verhelle N, Heymans O and Van Den Hof B. The gracilis free flap is more than just a 

graceful flap for lower leg  reconstruction.J Reconstructive Micro-surgery, 2004, 20(2): 143-148. 

[16]. Rajeshwari MS, Roshankumar BN. An anatomical study of gracilis muscle and its  vascular pedicles. Int J Anat Res. 2015; 
3(4):1685-1688. 

[17]. Mochizuki T, Akita K, Muneta T, Sato T. Pesanserinus: layered supportive structure on the medial side of the knee. Clin Anat. 

2004;17(1):50-54. 

[18]. Yoshioka K, Keighley MRB. Clinical and manometric assessment of gracilis muscle transplant for faecal incontinence. Dis Colon 

Rectum 1988; 31: 767-769. 

[19]. Limitlaohaphan C, Kijkunasatian C, Saitongdee P. Length of semitendinosus and  gracilis tendons and the relationship of graft 
length and leg length. J Med AssocThai 2009;92(6):200-203. 

[20]. Chiang ER, Ma HL, Wang ST, Hung SC, Liu CL, ChenTH. Hamstring graft sizes differ between Chinese andCaucasians. Knee 

Surg Sports TraumatolArthrosc. 2011:25. [PubMed]. 
[21]. Pereira RN, Karam FC, SchwankeRL, Millman R, Foletto ZM, Schwanke CH. Correlation Between anthrometric data and length 

and thickness of tendons of   semitendinosus and gracilis muscles used for graft in reconstruction of anteriorcruciate ligament. Rev 

Bras Ortop.2016;51:175-180.  
[22]. Nakornchai C, Charakorn K. Correlation between the Length of Gracilis and Semitendinosus Tendon and Physical Parameters in 

Thai Males. J Med Assoc Thai. 2012 ; 95 (10):142-146. 

[23]. Tuman JM, Diduch DR, Rubino LJ, Baumfeld JA, Nguyen HS, Hart JM.  Predictors for hamstring graft diameter in anterior 
cruciate ligament  reconstruction. Am J Sports Med 2007; 35: 1945-1949. 

[24]. Vadgaonkar R, Prameela MD, Murlimanju BV, TonseM, Kumar CG, MassandA,Blossom V, Prabhu LV. Morphometric study of 

the semitendinosus muscle andits neurovascular pedicles in South Indian cadavers. Anat Cell Biol. 2018;51:1-6. 
 

Ekpenyong, Nnette. “B Scan of Orbit with Its Clinico-Surgical Correlation.”  IOSR Journal of 

Dental and Medical Sciences (IOSR-JDMS), vol. 18, no. 10, 2019, pp .78-84 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalra%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=28216815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=28216815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shende%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=28216815

