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Abstract
Background: Perforator flaps are an excellent reconstructive option for functional upper limb 
reconstruction. Aim of the work: This study aimed to identify the main anatomical sites, num-
ber and length of the main perforators of the upper limb for better surgical reconstruction inter-
ventions. Material and methods: The material of this work included twelve fresh stillbirths. 
Red-colored latex was injected into the abdominal aorta. Dissection was done at the sub-fascial 
level of the upper limb. Results: Results showed that the most common sites of brachial artery 
perforators were located at a mean distance of 1.73 ±0.52 cm measured from the tip of the cora-
coid process. More than one third of ulnar perforators (35%) were located within 40 mm proxi-
mal to the pisiform. More than half of the distal forearm radial artery perforators (68%) were 
located within 22 mm proximal to the distal wrist crease. About (40%) of the posterior interos-
seous artery were located within 40 mm proximal to the ulnar head. Dorsal metacarpal artery 
perforators were found in the mid metacarpal region proximal to junctuate tendinae while the 
proper digital arteries give rise to multiple cutaneous perforators along their course on the 
sides of each digit. Conclusion: Detailed anatomy of the main perforators of the upper limb 
concerning its accurate site measured from fixed specific bonny points, number and length of 
their pedicles are very essential in the success of the different flap techniques. Recommenda-
tions: A wide scale of the stillbirth cases may give more standard values as regard the location 
of the main perforators of the upper limb. A combined adult cadaveric study could be advised 
to be compared with the main values with those of the stillbirths.
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Introduction

Trauma contributes to one of the main causes of defects in the upper and lower 
limbs. Limb injuries most likely lead to complicated defects, so it may be demanding 
to reconstruct tissue loss. (Spyropoulou and Jeng 2010)

The replacement of the soft tissue in the upper limb is a common challenge that 
surgeons face after burns, trauma and infection. Reconstruction quality has an impor-
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tant effect on the functional outcome of the patient. (Appleton and Morris 2014, Peng, 
Li et al. 2019) 

In the upper limb, there are several choices for the restoration of soft tissue, 
including skin grafting, local flaps, regional flaps and free flaps. (Levin and Erdmann 
2001) Fascio-cutaneous flaps are provided by discrete perforator arteries which can be 
elevated in different areas of the human body and are regularly used in fundamental 
plastic surgery. (Tinhofer, Tzou et al. 2017) 

In the past, numerous local and free flaps have been reported with more or less 
consistent morbidity of the donor site. The latest implementation of the perfora-
tor-based flap idea has resulted in an evolution in the reconstruction of the upper 
extremity, wonderful results at the receiving site, as well as minimizing and attaining 
this in the easiest manner possible. (Innocenti, Baldrighi et al. 2009, Chaput, Herlin et 
al. 2015).

For functional upper limb reconstruction, perforator flaps are an outstanding 
reconstructive choice. The upper limb keystone perforator flaps are focused on pro-
peller flaps such as the brachial artery perforators, ulnar artery perforators, radial 
artery perforators, interosseous artery perforators, metacarpal artery perforates and 
digital artery perforators. (Sinna, Qassemyar et al. 2011, Hussein Mahmoud, M Khedr 
et al. 2019)Flap safety concerns depend on the degree of the perforator’s intentional 
twist. (D’Arpa, Cordova et al. 2011, Thomas, Calcagno et al. 2019).

Microsurgery provided a strong tool for the plastic surgeon. In cases of complex 
defects that cannot be covered by the simpler options of reconstructive surgery, new 
advances in microsurgery can almost provide a solution. (Levin and Erdmann 2001, 
Spyropoulou and Jeng 2010).

Aim of the work

This study aimed to identify the main anatomical sites, number and length of the 
main perforators of the upper limb for better surgical reconstruction interventions.

Materials and methods

The material of this work included twelve stillbirth upper limbs obtained from the 
Dissecting Room of Anatomy Department, Faculty of Medicine, Alexandria Univer-
sity. 

In this study, a midline abdominal incision was done, cutting through all layers, 
followed by reflecting the intestine to expose the abdominal aorta. Irrigation of the 
abdominal aorta with warm saline to dislodge blood clots after ligation of its distal 
segment. 

The red-color latex was injected into the abdominal aorta until resistance was 
felt or the backflow of the dye occurred. The upper limbs were then dissected 48 
hours after injection to allow the latex to regain firm rubbery consistency. A vertical 
midline skin incision was done along the course of the main arteries of the upper 
limb. Dissection was done at the sub-fascial level with reflection of the flaps. (Mor-
ris S 2006).
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The data included the site of the main perforators in relation to fixed anatomical 
landmarks, in addition to their number, length of the pedicle and the main source 
vessel.

Measurements were done using manual Smith Vernier caliper and a ruler and 
were photographed and statistically analyzed.

Statistical analysis

The data was collected, processed and entered into the personal computer. Statisti-
cal analysis was done using Statistical Package for Social Sciences (SPSS/version 20) 
software. The arithmetic mean, standard deviation were used to the numerical meas-
urements. 

Results

I. Brachial artery perforators (BAP)

The length of the arms of the stillbirth specimens was measured from the tip of 
the acromion process to the mid-elbow point. It ranged from 5.0 to 6.9 cm with a 
mean value of 5.93± 0.56 cm.   The number of BAP perforators ranged from 2 to 6 
with a mean value of 4.21± 1.72  (Fig. 1, 8). The most common sites of BAP were pre-

Figure 1. A photograph of a right arm of a stillbirth showing the brachial artery (Ba) and its perforators 1-6 
(C: site of palpation of the tip of the coracoid process). 
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sent at a mean distance of 1.73 ±0.52 cm measured from the tip of the coracoid pro-
cess (Fig. 9). The mean length of BAP was 2.13 ±0.42 cm.

In one specimen out of the twelve specimens (8.33%), the ulnar artery originated 
in the upper third of the arm on both the right and left sides of the brachial artery 
(Fig. 2). In such a case, the part of the ulnar artery in the arm gave 3 to 4 perforators 
at a distance 2 -3 cm from the coracoid process. The mean length of the ulnar artery 
perforators in the arm was 2.51 ±0.32 cm.

Figure 2. Picture (A): A photograph of a right upper limb of a stillbirth showing the superficial ulnar artery 
(SUa) arising from the brachial artery (Ba) in the upper third of the arm. Picture (B): Follow up of the same 
specimen in picture (A) where the superficial ulnar artery (SUa) continues to the forearm in a superficial 
course. (1-6: superficial ulnar artery perforators in the arm –7-12: superficial ulnar artery perforators in the 
forearm. (H: Hand - Ra: Radial artery – FCU: Flexor carpi ulnaris).
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II. Ulnar artery perforators (UAP)

The length of the forearms of the stillbirth specimens was measured from the mid-
elbow point to the mid-wrist point. It ranged from 4.2 to 7.8 cm with a mean val-
ue of 6.1 ± 1.15 cm. The number of UAP ranged from 6 to 12 with a mean value of 
9.63±2.14 (Fig. 3,8). The largest number of perforators were within 16.0 mm proximal 
to the pisiform, while the second largest number of perforators were in area 28 to 36 
mm proximal to the pisiform. Taken together, more than one third of forearm perfo-
rators (35%) were located within 40 mm proximal to the pisiform (Fig. 9). About 90 % 
of UAP were found online drawn from the pisiform to the medial epicondyle or just 
medial to it. The mean length of the UAP was 1.28 ± 0.37 cm.

Figure 3. A photograph of a right forearm of a stillbirth showing the ulnar artery (Ua) and its perforators (1-7 
in picture A & 1:6 in picture B) (note the concentration of the perforators in the lower third of the forearm).  
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Figure 4. A photograph of a left forearm of a stillbirth showing the radial artery (Ra) and its perforators (1-6). 
The insert picture demonstrates the method of measuring of the distance of each perforator from the distal 
wrist crease. (FCR: Flexor carpi radialis – FDS: Flexor digitorum superficialis).

Figure 5. A photograph of the dorsum of a right forearm of a stillbirth showing the posterior interosseous 
artery perforators (1-7). The insert picture demonstrates the method of measuring the distance of each per-
forator from the ulnar head. (ECU: Extensor carpi ulnaris – EDM: Extensor digiti minimi).
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Figure 6. A photograph of the dorsum of a right hand of a stillbirth showing the junctuate tendinae (J) 
(picture A), main dorsal metacarpal artery perforator (P) (pictures A, B and C) and other dorsal metacarpal 
artery perforators 1- 3 (Picture C).

Figure 7. A photograph of a stillbirth intermediate digit of the index finger (lateral view) showing digital 
perforators (1-5) on the lateral side of the digit (PIPJ: Proximal interphalangeal joint – DIPJ: Distal inter-
phalangeal joint).
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III. Radial artery perforators (RAP)

The number of RAP ranged from 5 to 11 with a mean value of 7.63±1.74 (Fig. 4,8).
The largest number of perforators were found within 15 mm proximal to the dis-

tal wrist crease, while the second largest was in area 15 to 22 mm proximal to the dis-

Figure 8. Box Plot showing the number of the main perforators of the upper limb.

Figure 9. Box Plot showing the different distances of the main perforators of the upper limb from fixed ana-
tomical landmarks.



463Perforators of the upper limb

tal wrist crease. Taken together, more than half of the distal forearm perforators (68%) 
were located within 22 mm proximal to the distal wrist crease (Fig. 9). The mean 
length of the RAP was 1.21 ± 0.28 cm.

All distal RAP were septal or direct cutaneous arose between flexor carpi radialis 
and brachioradialis, while proximal perforators arose between pronator teres and bra-
chioradialis.

IV. Posterior interosseous artery perforators (PIAP)

The number of PIAP ranged from 4 to 15 with a mean value of 8.83±2.33 (Fig. 5,8)
The PIAP arose between extensor carpi ulnaris and extensor digiti mini. The larg-

est number of perforators was 30 mm proximal to the ulnar head, and the second 
largest number was in area 30 to 40 mm proximal to the ulnar head. Taken together, 
more than one third of forearm perforators (40%) were located within 40 mm proxi-
mal to the ulnar head (Fig 9). About 95 % of PIAP were found in a line drawn from 
inferior radioulnar joint to the lateral epicondyle in supination or just radial to it. The 
mean length of PIAP perforator was 1.53 ± 0.34 cm

V. Dorsal metacarpal artery perforators (DMAP)

The length of the hand of all specimens was measured from the head of the third 
metacarpal bone to the proximal line of the carpal bones. It ranged from 1.5 to 3.1 cm 
with a mean value of 2.12 ± 0.54 cm (Fig. 6,8). The number of DMAP ranged from 2 
to 6 with a mean value of 3.17±1.05. These perforators were roughly found in the mid 
metacarpal region proximal to junctuate tendinae (connective tissues that link the ten-
dons of the extensor digitorum) (Fig. 9). The mean length of the DMAP was 0.52 ± 
0.07 cm.

VI. Digital artery perforators (DAP)

Axial vessels in the hand and digits gave rise to both volar and dorsal DAP.
The proper digital arteries gave rise to multiple cutaneous perforators along their 

course ranged from 4-6 with a mean value 4.67±0.87 (Fig. 7). Many of the cutane-
ous digital artery perforators originated from the lateral aspect of the finger distally, 
forming the basis for the digital artery perforator flap design.

Discussion

In the last years, a wide range of propeller flaps were used to cover a broad range 
of defects. Indeed, these flaps allow for considerable freedom in the design and cov-
erage of many complex defects. However, dissecting a perforator is not an easy task, 
it determines the success rate of the performed procedure. (Hussein Mahmoud, M 
Khedr et al. 2019) 

Liu, Y. et al (2017) (Liu, Zang et al. 2017)considered the fact that perforators of 
the arm are more on the medial side and have long pedicles. They added the tech-
niques of tissue expansion and perforator flap surgery. Pre-expansion in the presence 
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of lengthy pedicles improves the size of the flap, remodels the vasculature of the flap 
and decreases the morbidity of the donor site. This fact is also supported by Peng, J. 
Q. et al (2019). (Peng, Li et al. 2019)Another tool for demonstration of the main perfo-
rators of the upper limb was done by Dalla Pozza, E. et al (2018) (Dalla Pozza, Bassiri 
Gharb et al. 2018)on nine hand allografts.  They injected blue ink through the brachial 
artery to assess the perfusion of the skin flaps. Results demonstrated sizable perfora-
tors from the brachial, superior ulnar collateral, radial, ulnar and posterior interos-
seous arteries. Concerning the brachial artery, the average stained area of the medi-
al arm flap was between 85.7 and 93.9 percent indicating predominant medial side 
perforators. Sun, R. et al (Sun, Ding et al. 2016)added that color Doppler sonography 
facilitates the preoperative assessment of the origin, course, variations and locations 
of the main arterial pattern of the upper limb.

In the present study, the most common sites of BAP were present at a mean dis-
tance of 2 cm ± 0.5 cm from the tip of the coracoid process. The mean length of the 
BAP was relatively long 2.13 ±0.42 cm. This fact is beneficial in functional and aes-
thetic outcomes in patients with soft tissue defects on the head and neck, axilla, chest 
wall and upper extremity.(Liu, Zang et al. 2017)

Vascular anomalies of the upper limb are not uncommon. Panagouli, E. (2009) 
(Panagouli, Tsaraklis et al. 2009)reported a superficial origin of the ulnar artery in the 
upper part of the arm during anatomical dissection of a female Caucasian cadaver. A 
case of bifurcation of the brachial artery into a common radial-interosseous trunk and 
the superficial ulnar artery was reported by Narayanan, S. et al (2017) (Narayanan 
and Murugan 2017). 

Baral, P. et al (2009) (Baral, Vijayabhaskar et al. 2009)concluded that single neu-
rovascular variation is common but multiple vascular anomalies on the same upper 
limb is a very rare case. These variations include the branching pattern of the main 
arteries of the upper limb, the radial origin of the common interosseous artery and 
the dominant arteries that share in the formation of the palmar arches.

In the present study, a superficial origin of the ulnar artery was found in only one 
case of the twelve stillbirth cadavers (8.33%). The presence of a superficial position of 
the ulnar artery could enable the surgeons to raise a long free ulnar forearm flap for 
reconstructive surgeries of the head and neck. (Narayanan and Murugan 2017) 

Hekner, D. D.  et al (2016) (Hekner, Roeling et al. 2016)investigated the distal fore-
arm vascular anatomy to optimize the choice between the free flap of the radial fore-
arm and the free flap of the ulnar forearm and to choose the best site for harvesting 
the flap. Seven fresh cadavers were injected through the radial and ulnar arteries with 
epoxy resin (Araldite) and dissected the perforating arteries. The number of clinically 
relevant radial and ulnar artery perforators in the distal forearm was not significantly 
different. Most perforators were in the proximal half of the distal one-third, making 
this portion likely the safest flap harvest place. More perforators were detected on the 
ulnar side than on the radial side near the wrist, i.e. most distally. Ulnar artery stained 
77 percent of the forearm’s skin surface, indicating that the ulnar forearm free flap is 
more suitable for the restoration of large defects than the radial forearm free flap.

On the other hand, Kimura, T. et al (2017) (Kimura, Ebisudani et al. 2017) per-
formed a study on twenty-nine human cadaveric forearms. All radial and ulnar arter-
ies cutaneous perforators were analyzed for total number and distribution. The radial 
artery’s cutaneous perforators were more than that of the ulnar artery, and both were 
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concentrated in the distal one-third of the forearm. When harvesting forearm flaps, 
this data could be useful. These findings are also confirmed by Tiengo, C. et al 2007 
(Tiengo, Macchi et al. 2007)

The present study, in agreement with the previous studies as regard the concen-
tration of the RAP and UAP in the lower third of the forearm. However, it disagrees 
with Kimura, T. et al (2017) (Kimura, Ebisudani et al. 2017) where the number of 
UAP is more than RAP. This means that there are great personal variations as regards 
the number of perforators of both radial and ulnar arteries, a fact to be considered in 
surgical interventions.

Liu, P. et al (2015) studied fifteen fresh human cadaveric hands using latex perfu-
sion for micro-anatomical analysis. In the distal second dorsal metacarpal artery, they 
found two main clusters of arterioles that can be helpful in repairing finger defects 
from the second webspace border to the midpoint of the second metacarpal bone at 
a comparative range of 40.8 and 68.6 percent. There were no significant differences 
in the distribution of the skin perforators from the second dorsal metacarpal artery, 
either radial or ulnar. (p = 0.779).(Liu, Qin et al. 2015)

In the present study, both the anatomical position (proximal to junctuate tendinae) 
and the number of the DMAP allow it to have a longer arc of rotation of the standard 
DMAP flap because of its more distal pivot point.

In a study performed by Usami, S. et al  (2018) (Usami, Inami et al. 2018)on thirty-
two finger dorsum defects in 32 patients, they concluded that there are multiple per-
forators in the finger and thumb dorsum region from the proper digital artery. These 
perforators are suitable for pedicle free-style perforator flaps. 

Compared with the present work, many of the cutaneous DAP originated from 
both sides of the finger distally, forming the basis for the digital artery perforator flap 
design. In clinical applications, this fact improves flap flexibility and reliability.

Conclusion

Detailed anatomy of the main perforators of the upper limb concerning its accu-
rate site measured from fixed specific bonny points, number and length of their pedi-
cles are very essential in the success of the different flap techniques. Vascular varia-
tions are not an uncommon finding of the upper limb.

Acknowledgments:

The author declare that there is no financial or conflict of interest to disclose. 

Refrences

Appleton, S. E. and Morris, S. F. (2014). Anatomy and physiology of perforator flaps 
of the upper limb. Hand Clin 30(2): 123-135, v.

Baral, P., et al. (2009). Multiple arterial anomalies in upper limb. Kathmandu Univ 
Med J (KUMJ) 7(27): 293-297.



466 Aymn A. Khanfour

Chaput, B., et al. (2015). Thinning: The Difference between Free and Propeller Perfo-
rator Flaps. Arch Plast Surg 42(2): 241-242.

D’Arpa, S., et al. (2011). Freestyle pedicled perforator flaps: safety, prevention of com-
plications, and management based on 85 consecutive cases. Plast Reconstr Surg 
128(4): 892-906.

Dalla Pozza, E., et al. (2018). Procurement of Extended Vascularized Skin Flaps from 
the Donor Enables Hand Transplantation in Severe Upper Extremity Burns: An 
Anatomical Study. Plast Reconstr Surg 142(2): 425-437.

Hekner, D. D., et al. (2016). Perforator anatomy of the radial forearm free flap versus 
the ulnar forearm free flap for head and neck reconstruction. Int J Oral Maxillofac 
Surg 45(8): 955-959.

Hussein Mahmoud, W., et al. (2019). Propeller Flaps in Different Parts of Body: A Ret-
rospective Study.

Innocenti, M., et al. (2009). Local Perforator Flaps in Soft Tissue Reconstruction of the 
Upper Limb.

Kimura, T., et al. (2017). Anatomical Analysis of Cutaneous Perforator Distribution in 
the Forearm. Plast Reconstr Surg Glob Open 5(10): e1550.

Levin, L. S. and Erdmann, D. (2001). Primary and secondary microvascular recon-
struction of the upper extremity. Hand Clin 17(3): 447-455, ix.

Liu, P., et al. (2015). The second dorsal metacarpal artery chain-link flap: an anatomi-
cal study and a case report. Surg Radiol Anat 37(4): 349-356.

Liu, Y., et al. (2017). Pre-expanded Brachial Artery Perforator Flap. Clin Plast Surg 
44(1): 117-128.

Morris S, T., M., Geddes, C.R.. (2006). Vascular anatomical basis of perforator skin 
flap. Cirugía Plástica Ibero-Latinoamericana 32(4).

Narayanan, S. and Murugan, S. (2017). Bifurcation of brachial artery into a common 
radial-interosseous trunk and superficial ulnar artery: a rare variation. Anat Sci Int.

Panagouli, E., et al. (2009). A rare variation of the axillary artery combined con-
tralaterally with an unusual high origin of a superficial ulnar artery: description, 
review of the literature and embryological analysis. Ital J Anat Embryol 114(4): 
145-156.

Peng, J. Q., et al. (2019). [Effect of skin soft tissue expansion on repair of large area of 
scars on extremities]. Zhonghua Shao Shang Za Zhi 35(4): 308-310.

Sinna, R., et al. (2011). [About perforator flaps...20 years later]. Ann Chir Plast Esthet 
56(2): 128-133.

Spyropoulou, A. and Jeng, S.-F. (2010). Microsurgical coverage reconstruction in 
upper and lower extremities. Seminars in plastic surgery 24(1): 34-42.

Sun, R., et al. (2016). Color Doppler Sonographic and Cadaveric Study of the Arterial 
Vascularity of the Lateral Upper Arm Flap. J Ultrasound Med 35(4): 767-774.

Thomas, W. W., et al. (2019). Incidence of inadequate perforators and salvage options 
for the anterior lateral thigh free flap. Laryngoscope.

Tiengo, C., et al. (2007). The proximal radial artery perforator flap (PRAP-flap): an ana-
tomical study for its use in elbow reconstruction. Surg Radiol Anat 29(3): 245-251.

Tinhofer, I. E., et al. (2017). Vascular territories of the medial upper arm-an anatomic 
study of the vascular basis for individualized flap design.  37(6): 618-623.

Usami, S., et al. (2018). Coverage of the dorsal surface of a digit based on a pedicled 
free-style perforator flap concept. J Plast Reconstr Aesthet Surg 71(6): 863-869.


	Discovery and development of the cardiovascular system with a focus on angiogenesis: a historical overview
	Gianfranco Natale1,2 and Guido Bocci3,*
	Mast cells, an evolutionary approach
	Paola Saccheri1, Luciana Travan1, Domenico Ribatti2 and Enrico Crivellato1,*
	Camillo Golgi: the conservative revolutionary
	Paolo Mazzarello
	Structure, morphology and signalling development mechanisms of human salivary glands
	Margherita Sisto*, Domenico Ribatti and Sabrina Lisi
	Position of mandibular foramen and its clinical implications
	Abebe Muche1,*, Arthur Saniotis2,3,4
	Erasistratus of Chios: a pioneer of human anatomy and physiology
	Theodoros Mariolis-Sapsakos1, Maria Zarokosta1,*, Menelaos Zoulamoglou1, Theodoros Piperos1, Euthumios Nikou1, Anastasios Katsourakis2, George Noussios2
	An accessory tendon of flexor digitorum superficialis to the fifth digit
	Logan S. Bale1,2, *, Sean O. Herrin1
	Anatomy of the hippocampus and its emerging roles in modulating emotion-dependent autonomic activities
	Itopa E. Ajayi
	An application of the graph theory to the study of the human locomotor system
	Ferdinando Paternostro1, Ugo Santosuosso1, Daniele Della Posta2, Piergiorgio Francia1,*
	Morphology of the caudate lobe of the liver in a Caribbean population
	Michael T. Gardner1, Shamir O. Cawich2,*, Yuxue Zheng1, Ramanand Shetty1, Diane E. Gardner1, Vijay Naraynsingh2, Neil W. Pearce3
	The Martin-Gruber Anastomosis in Bosnian population: an anatomical study 
	Renata Hodzic1,*, Ermina Iljazovic2, Nermina Piric1, Sanela Zukić1
	Morphometric evaluation of the infraorbital foramen in human dry skulls of South Indian population 
	Bhagath Kumar Potu1,*, Gowtham Chandra Srungavarapu2, Thejodhar Pulakunta3
	Anatomical variations in position of mandibular foramen: An East European morphometric study in dry adult human mandibles for achieving a successful inferior alveolar nerve block
	Nityanand Jain1,* (ORCID: 0000-0002-7918-7909), Dzintra Kažoka2 (ORCID: 0000-0003-0816-6446), Shivani Jain3 (ORCID: 0000-0002-0648-745X), Māra Pilmane2 (ORCID: 0000-0001-9804-4666)
	Root canal anatomy and morphology of permanent maxillary canine teeth in an Iranian population
	Maryam Kuzekanani*, Alireza Mahdavi Jafari
	Potential ability for implantation of mouse embryo post-vitrification based on Igf2, H19 and Bax Gene expression
	Noer Muhammad Dliyaul Haq1, Diah Pristihadi1, Vista Budiariati1, Ahmad Furqon2, Mokhamad Fahrudin1, Cece Sumantri2, Arief Boediono1,*
	3D surface acquisition systems and their applications to facial anatomy: let’s make a point
	Daniele Gibelli, Annalisa Cappella, Claudia Dolci, Chiarella Sforza*
	Morphological assessment of Ear auricle in a group of Iraqi subjects and its possible role in personal identification 
	Sinan S. Farhan1,*, Watheq M. Al-Jewari1, Aiman Q. Afar Al-Maathidy2, Aiman Al-Qtaitat2
	Morphological Analysis of Palmaris Longus Muscle And Its Anatomic Variations: A Cadaveric Study In North India
	Monika Lalit1, Sanjay Piplani2, Anupama Mahajan1, Poonam Verma1
	Main perforators of the upper limb: still birth study 
	Aymn A. Khanfour
	Effect of Melamine Administration during Pregnancy on Foetal Bone Ossification
	Yasin I. Tayem1,*, Sindhan V. Veeramuthu1, Aisha N. Rashid1, Reginald P. Sequeira1, Raouf A. Fadel2 
	Morphometric Analysis of Body and Odontoid Process of Axis Vertebrae in North Indians: An Anatomical Perspective
	Monika Lalit1,*, Sanjay Piplani2, Jagdev S. Kullar3, Anupama Mahajan1
	Anatomic variations of the upper biliary confluence and intra-hepatic ducts in East-central Tunisian population
	Mohamed Salah Jarrar1,2,*, Wafa Masmoudi1, Mohamed Hedi Mraidha1, Nader Naouar2, Malek Barka1, Sabri Youssef1, Fehmi Hamila1, Slah-Eddine Ghannouchi2, Rached Letaief1
	Stability analysis of occipitocervical fixation by occiput- C2 pedicular screws construct. A human cadaveric study
	Ayman Ahmed Kkanfour1,*, Tarek Elfiky2, Hesham Elsaghir2, Waleed Sabbah2 
	Anatomical and Congenital Variations of Styloid Process of Temporal Bone in Indian Adult Dry Skull Bones
	Kalyan Chakravarthi Kosuri1,*, Venumadhav Nelluri2, Siddaraju KS3
	Anomalous Renal Vasculature Existing With Congenital Anomalies of Kidneys, Ureters and Suprarenal Glands: A Cadaveric Study 
	Kalyan Chakravarthi Kosuri1,*, Siddaraju KS2, Venumadhav Nelluri3
	Instructions for the Authors 

