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ABSTRACT  

Background: A functioning gracilis muscle is considered the ideal flap to 
improve the functional/aesthetic outcome with minimal donor site morbidity. 

This graceful and slender muscle with special attributes is increasingly being 
used for covering soft tissue defects, repair of urogenital fistulas and 

restoration of anal function. Only some studies describing the quantification 
of this muscle are available and population attributes of the muscle have not 
been taken into consideration. The present study quantifies the human 

gracilis muscle in a North Indian population. Methods: The morphometry 
of gracilis was studied in 50 inferior extremities obtained from 25 phenol 

embalmed adult North Indian cadavers with known age and sex. The 
length and width of the aponeurotic origin, the length of the muscle 

belly, length of the distal tendon of insertion were measured. The 
muscle, tendon ratios were derived. Results: The mean estimates for 

various morphological features of gracilius muscle were standardized for 
North Indians. All the origins and insertions for the muscle correlated with 
the standard textbook descriptions. No variation was found from a 
standard textbook pattern in the present sample. The reconstructive 
procedures should take the local population profile into consideration. 
Conclusion: The results will aid the clinician in choosing an appropriate 

muscle and tendon lengths in surgeries. This definitely will lead to better 
functional and aesthetic outcomes in restorative procedures. 
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INTRODUCTION  
 
Gracilis means slender or graceful and is the most 
superficial muscle on the medial side of the thigh. It is 
thin and flattened, broad above and narrow and 
tapering below. The gracilismyocutaneous flap is the 
favorite of reconstructive surgeons as many patients 
do not want abdominal, buttock or back scars. Donor 
site scars are well concealed and it gives the additional 
benefit of a thigh lift.  
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The use of the gracilis muscle in reconstructive 
surgery was first described by Pickrell in 1952 for 
rectal sphincter reconstruction.[1] Since then, this 

aesthetic muscle has been used for reconstructive 
purposes at various sites in the body to achieve 
optimal results. 
The use of the musculocutaneous variant was first 
reported by Orticochea [2] in 1972 as a cross-legged 
flap, before McCraw used a pedicled gracilis 
musculocutaneous flap for vaginal reconstruction in 
1976.[3]  In the same year Harii et al. reported the first 
gracilis free flap for reconstruction of the head and neck 
and lower extremity. [4] Since the late seventies the 
gracilis myocutaneous flap has been used for soft tissue 
reconstruction of the breasts [5], head and neck [6], upper 
and lower extremity[7] and the genitoperineal region. [8] 
It has also been used as a free functioning muscle 
transfer for restoration of elbow flexion[9], dynamic 
analplasty[10] and facial reanimation.[11] Recently, 
gracilis tendon auto-grafts have gained popularity in 
repair of anterior cruciate ligament of knee joint.[12] 
The muscle anatomy has been described and 
documented by some authors and measurements vis-a-
vis the length of the muscle belly, its tendon with 
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number and origin of various vascular pedicles have 
been attempted, but all these provide uncertain and 
unclear data about the anatomical characteristics of the 
muscle in a particular sex or population for which 
reparative surgery is being planned.  The present study 
has been undertaken to re-explore the metrical and 
nonmetrical parameters of this muscle. It is envisaged 
that these parameters will help the reconstructive 
surgeon in assessing the length of muscle belly or 
tendon available for reparative procedures before 
undertaking surgery in a particular patient. 
 
 

MATERIALS ANDMETHODS 
 
Fifty inferior extremities from twenty five phenol 
embalmed adult cadavers obtained from the 
Department of Anatomy, Government Medical 
College, Amritsar comprised the material for this 
study. The cadavers were labelled from 1 to 25 with 
suffix R (Right) or L (Left). The gracilis was 
quantified from adult North Indian cadavers with 
known age and sex. A total of twenty-three male 
inferior extremities and two female inferior extremities 
were utilized in the study. The age range of the 
cadavers was 50-70 years. The length and width of the 
aponeurotic origin, the length of the muscle belly, and 
length of the distal tendon of insertion were measured. 

The gracilis muscle belonging to the medial 
compartment of the thigh was exposed and its origin 
and insertion was traced on the bones as per the 
dissection steps provided by Cunningham’s Manual of 
Practical Anatomy.[13]The gracilis muscle was isolated 
taking care to preserve the nerve supplying it. The 
origin of muscle from the lower half of the body of the 
pubis, close to the symphysis, and from the anterior 
part of the inferior pubic ramus were traced. The 
muscle was then followed upto its insertion to the 
upper part of the tibia. The length of aponeurosis was 
taken from the ischiopubic origin upto the point where 
fleshy fibers commenced. The width of the 
aponeurosis of muscle on the body of the pubis and 
anterior part of inferior ramus was measured. The 
length of fleshy part and tendinous part of the muscle 
was taken by an unbraided silk thread. The nerve 
supply to the muscle was traced upto its parent nerve. 
 
 
RESULTS 
 
The results are depicted in Tables 1-4. Table 1 depicts 
the values for the total sample i.e. 50 limbs from 25 
cadavers. Table 2 depicts the values for 46 male limbs 
(23 cadavers). Table 3 depicts the values for 4 female 
limbs (2 cadavers). 

 
Table 1: Mean values and standard deviations of the parameters of Gracilis. 

S.No. Parameters Mean  values Standard  deviation 
1 Length of Fleshy belly 29.528 3.001567 
2 Length of Tendon 15.236 2.524473 
3 Length of the aponeurosis 3.514 0.622703 
4 Width of the aponeurosis 3.816 0.565815 

 
Table 2: Mean values and standard deviations of various parameters of Gracilis in males. 

S. No. Parameters (males) Mean  values Standard  deviation 

1 Length of Fleshy belly 29.69348 2.943498 

2 Length of Tendon 15.48043 2.477779 

3 Length of the aponeurosis 3.521739 0.575389 

4 Width of the aponeurosis 3.83913 0.536026 

 
Table 3: Mean values and standard deviations of parameters of Gracilis in females. 

S.no. Parameters (females) Mean  values Standard  deviation 
1 Length of Fleshy belly 27.625 3.455792 

2 Length of Tendon 12.425 0.741058 
3 Length of the aponeurosis 3.425 1.164403 
4 Width of the aponeurosis 3.55 0.903696 

 
 
 



Kaur et al; Morphology of Gracilis 
 

 
                                                                                                                                                                       Page 36 

 

Vol. 1, Issue 1, July-December 2015 Academia Anatomica International 
 

Table 4: The Quantified muscle tendon ratio for Gracilis in North Indian population. 

Sex Muscle tendon ratio Standard  deviation 
Males 1.918130 1.187958 

Females 2.2233 4.663321 
Males and Females 1.93804 1.1889875 

 
Table 4 depicts the average muscle tendon ratio for 
either sex and also for all cadavers in the present 
study.  
 

 
Figure 1: Measurement of length (left image)and width of 
aponeurosis(right image) of Gracilis muscle. 

 

 
Figure 2 :Measurement of fleshy belly (left image)and tendon 
length (right image) of Gracilius muscle. 

 
 
DISCUSSION 
 
Gracilis is a versatile, slender muscle. It is widest and 
thickest superiorly and narrows to end as a rounded 
tendon to be inserted in the medial aspect of the upper 
part of the tibia. It is supplied by the anterior division 
of obturator nerve and it has been its vascular anatomy 

has been described in the literature that the vascular 
anatomy follows the type II pattern. [14]Only few 
structural and morphometric studies of this muscle 
have been  conducted.[15-17] 
The mean length of the fleshy part of Gracilis in our 
study came out to be 29.5±3.0 cms. This is comparable  
to  the  mean length  of fleshy  belly  29.1±1.3 cms in 
males and 24.6±0.76 cms in  females observed by 
Harbans et al [15] in Jammu region. The mean value of 
the fleshy belly was observed to be 27.9±0.2 cms by 
Giordano et al [15] in the French population.  The mean 
length of aponeurosis in our study came out to be 
3.51±0.62 cms while the mean length of aponeurosis 
was 2.5±0.2 cms in males and 1.65±0.16 in females in 
study by Harbans et al. [16] The mean length of distal 
tendon was measured to be 11.5±2.8 cms in males and 
10.9±.03 in females by Harbans et al[16]in Jammu 
region. In the present study, the mean length of the 
distal tendon came out to be 15.48 cms for males and 
12.42 cms for females. This indicates that there exists 
a wide variation of the morphometric parameters in 
populations. 
All above comparisons in populations indicate that the 
morphometric profile of the muscle belly, proximal 
aponeurosis and distal tendon has a population 
specificity and so the reconstructive procedures should 
take the local population profile into consideration. 
When this is done, the results of procedures are bound 
to improve. This population specificity is due to the 
impact of diet, genetic, cultural and environmental 
factors which vary from region to region. The average 
muscle, tendon ratio came out to be 1.94. The present 
study is the pioneer study, which has determined this 
ratio for the gracilis muscle. A higher ratio was 
obtained in females (2.2) than for males (1.9) which 
indicate that muscle growth and development   like 
bone is regulated under the influence of hormones. 
The quantified profile for gracilis created by the 
present study will aid the reconstructive surgeon in the 
attainment of better results for patients in whom 
reparative surgery using this muscle as a free or 
pedicled graft is being planned. The study reveals 
variations for different components of the muscle 
design in individuals and also provides population and 
sex specific muscle tendon ratios. The present study 
has been undertaken to re-explore the qualitative and 
quantitative parameters for this muscle. All the origins 
and insertions for the muscle correlated with the 
standard textbook descriptions. No variation was found 
from a standard textbook pattern in the present sample. 
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It is envisaged that the parameters standardized for 
North Indians will help the reconstructive surgeon in 
assessing the length of muscle belly or tendon available 
for reparative procedures before undertaking surgery in 
a particular patient. 
The gracilis muscle is used widely in reconstructive 
surgery, as a pedicled or as a free microsurgical flap, for 
soft tissue coverage or as a functioning muscle 
transfer.[18]The reason why this muscle has been favored 
by reconstructive surgeons is that it has reliable vascular 
and neurological pedicles and the minimal donor-site 
morbidity. The functional and aesthetic outcomes at the 
donor site at the inner thigh are minimal, compared to 
alternative transfers for such defects, while the 
reconstructive features of the gracilis muscle flap are 
excellent.[19]This muscle can also be easily harvested 
and its multi-fascicular innervation allows safe 
muscular debulking preserving contractility. 
Like other studies, the present study too has its 
limitations. The main limitation the authors feel, is the 
small size of the female sample. With only four female 
limbs the comparison with 46 male limbs is 
disproportionate. So, the quantification for muscle belly 
length, width and length of proximal aponeurosis, and 
length of the distal tendon in males is more reliable than 
in females. Similarly, the muscle, tendon ratio of 1.9 for 
males has higher predictive value than a higher value of 
2.2 determined for females. The authors intend to 
remove these drawbacks by extending the study sample 
with inclusion of more female limbs. 
Nevertheless, there is no denying the fact that the 
slender, aesthetic and graceful gracilis has enviable 
utility in reconstruction and as such the present study 
provides benchmark baseline data with which results of 
bigger similar studies can be compared. 
 
 
CONCLUSION 
 
The results will aid the clinician in choosing an 
appropriate muscle and tendon lengths in surgeries. This 
definitely will lead to better functional and aesthetic 
outcomes in restorative procedures. 
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