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Morphology of gracilis muscle and the topographic anatomy of its neurovascular pedicles
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Introduction 
Gracilis is often utilized as a graft in the procedures of reconstruction and functioning muscle transfer.1 It is excellent for the closure of recto-vaginal and rectourethral fistulas. The distal pedicle is used during the total knee arthroplasty as a soft tissue graft.2,3 It also has wider application in the management of wounds of the groin, contractures, scars, reanimation of the face,4,5 reconstruction of the mammary gland,6 and anterior cruciate ligament reconstruction.7 Additional harvesting of the gracilis has proven to offer better post-operative functional activity like in hamstring injury.8 The main vascular pedicle of gracilis is from the medial and lateral circumflex femoral arteries, which branch from the deep femoral artery, which enters the gracilis at the junction of its upper and middle third. Distal part of the gracilis is supplied by the femoral artery9. 
Knowledge gap identified: 
After the literature search, we did not find many studies about the dimensions of gracilis muscle and topography of the neurovascular pedicle in Indian population. 
Review of literature
In the total knee arthroplasty, one of the complications is the poor wound healing and cutaneous necrosis, which requires thin pliable tough flaps. These soft tissue defects are a challenge to fill and pedicled medial head of gastrocnemius flap can cover it. However, in cases where gastrocnemius flap is not sufficient, the surgeon can opt for distally placed gracilis muscle flap.10,11 Though the proximal pedicle of gracilis is extensively utilized in the plastic and reconstructive surgeries, distally placed pedicled gracilis flap is another alternative. The distal pedicle is simple, requires less surgical time.12,13 In some situations, reverse gracilis muscle flap could be done.14 The accurate calibre of pedicles and best vasculature of gracilis, makes it a best candidate for the distally based pedicle flap.3 Gracilis receives pedicles ranging between one and five and 75% of the limbs have two vascular pedicles.15 It was reported that the first vascular pedicle is placed at a distance of 105 ± 20 mm from the pubic tubercle.15 In another study,16 it was reported that the proximal and distal pedicle of gracilis were located 60 mm and 266 mm away from the pubic tubercle. We observed the distal pedicle at 214.6±86.8 mm and 145.3±124.4 mm away over the right and left sides. In another study, the most proximal pedicle entered gracilis at a distance of 160-180 mm. In another study, the length of gracilis was 432±20.8 mm in males and 371±7.6 mm in females. In their study, the distance of pedicle was 94±7.2 mm in males and 79±2.6 mm in females.17 
Aims and Objectives
The goal of this anatomical study is to offer the morphometry of the gracilis and topography of its pedicles.
Methodology
Study setting: Department of Anatomy, Kasturba Medical College, Mangalore
Study participants: Human embalmed cadavers
Inclusion criteria: Adult human embalmed cadavers
Exclusion criteria: The specimens with congenital malformations will be excluded.
Study duration: 3 months
Sample size: 44 
Sampling method: The sample size is similar to the earlier studies performed.
Data collection methodology: A digital Vernier caliper (Mitutoyo, Japan) will be used to perform the measurements. Length of the gracilis will be measured from its origin to the musculotendinous junction. The width will be measured at three different points, origin, midpoint and musculotendinous junction separately. The counting of pedicles of gracilis will be done and their distance from the pubic tubercle will be measured. The topographical location of the entry of pedicle will be measured by using the measuring tape. 
Data analysis: The data will be presented as mean ± standard deviation and the side-based comparison of the right and left sides will be performed by using the paired ‘t’ test. The recent version of SPSS (version 27) software will be utilized for the statistical analysis. The gender-based comparison and age wise segregation will not be performed in the present study. 
Implications
Topographic data of the vascular pedicles have implications in the field of plastic and reconstructive surgeries. In this concept, this study will offer detailed topographic anatomy of pedicles in the gracilis muscle. This study will provide morphometric data of the gracilis and topographical anatomy of the vascular pedicles. These data will assist the operating surgeons during the procedures of plastic and reconstructive surgery.
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