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Abstract 

 

Background Local flaps based on perforator vessels are raising interest in 

reconstructive surgery of the limbs. These flaps allow efficient coverage of large 

wounds without the need to sacrifice a major vascular axis. The operative 

technique does not require microvascular anastomosis and allows reconstruction of 

soft tissue defects using nearby similar tissues. The aim of this study was to 

evaluate the clinical results of pedicled perforator flaps in the treatment of various 

leg defects. 

Materials and Methods In the current study 16 cases of various leg defects 

were covered by pedicled perforator based flaps. Defects were due to Trauma in 11 

cases, gunshot injuries in 3 cases, electric burn in 1 case and 1 case of a chronic 

non healing ulcer. 

Results 11 cases healed completely. One case showed total flap necrosis, 2 

cases showed partial loss of the edge of the flap, and 2 cases showed partial loss of 

the dermis. In most cases, the aesthetic result was optimal and patients were fully 

satisfied. 

Conclusion The use of perforator based flaps to cover defects in the leg 

showed satisfactory results as regards flap viability and providing a suitable cover 

of various defects. The use of hand held Doppler proved satisfactory in pre 

operative delineation of the perforators. The use of propeller flaps proved to be 

effective as regards viability of the flap and decreasing the donor site defect. 

 

Keywords:  leg defects, perforator flap, hand held Doppler, pedicled flaps, 

Propeller flap, leg reconstruction 
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Chapter (1) INTRODUCTION 

 

The pioneers of plastic surgery accepted that flap designs that worked well 

elsewhere on the body commonly failed when applied to soft tissue defects on the 

leg, due to the paucity of soft tissue in the leg, especially the lower third. 

Traditional advice was to avoid local flaps below the knee unless the defects were 

small or the surgeon was prepared to use special techniques such as delay 

incisions. Reconstructive surgeons relied on cross-leg flaps and flaps transferred 

from a distance using the tube pedicle technique. Ger in 1971introduced the use of 

transposed muscle flaps for reconstruction of the leg. Muscle flaps such as the 

Gastrocnemius and Soleus flaps allowed for effective coverage of the upper and 

middle thirds of the leg respectively. However they are associated with 

considerable donor site morbidity. (Ger,1971) 

  Unfortunately, the area least well served by these muscle flaps is the lower 

third of the leg. The fasciocutaneous flap reported by Ponten in 1981 showed that 

long narrow flaps could be safely raised below the knee as long as the deep fascia 

was included. The concept of fasciocutaneous flaps showed that long flaps can 

safely stretch the length to width ratio of random pattern flaps from 1:1 to 3:1. 

(Ponten,1981) 

However local fasciocutaneous flaps were still unable to cover larger soft 

tissue defects of the lower third. Other flaps such as the cross leg flap were used.  

However cross-leg flaps require prolonged bed rest and the adoption of 

uncomfortable postoperative positions. They are also very difficult to use in the 

presence of external fixation to treat associated bone fractures, and may give rise to 

articular restrictions due to long immobilization. The role of cross leg flaps has 
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been recently restricted to very difficult cases in which local flap tissues are limited 

and free flap coverage is unavailable or has failed.(Agarwal and Raza,2008) 

 Later on with the advent of microsurgery it had become a common practice 

to use free flaps as a first choice in coverage of difficult lower third leg defects. 

Although free flaps offer an excellent solution for coverage of wide defects of the 

lower leg with massive loss of tissue, Special microvascular facilities are required, 

and long operating times limit their availability as a method of coverage. 

(Franken, et al.,2010).   

  Recent advances in the study of fasciocutaneous flaps, with better 

understanding of their blood supply led to the development of alternative flaps in 

the leg to the traditional, rigid, proximally based designs. Of particular significance 

was the description of the septocutaneous vessels of the leg and the extension of 

the concepts of reverse flow and distally based flaps to the leg. (Carriquiry, et 

al.,1985) 

Rather than sacrificing the whole vascular axis in the process of transferring 

a flap, it was soon appreciated that flaps could be based on a single septocutaneous 

perforator of one of the main vessels of the leg such as the tibial or peroneal 

perforators. Surgeons who realized the importance of perforators began to preserve 

the myocutaneous or septocutaneous perforators when designing new flaps. Donski 

demonstrated that such long flaps could just as safely be based distally on the 

lower peroneal perforators and used for reconstruction of defects around the lower 

third of the leg.(Donski, et al.,1983) 
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Perforator flaps represent the latest milestone in the evolution of 

reconstructive flap surgery. Knowledge of the vascular anatomy of perforators 

throughout the body has advanced to the point that any skin flap can be safely 

harvested as long as it incorporates a perforator vessel that can be dissected. (Wei 

and Mardini,2004) 

 

Aim of the work 

The aim of the present thesis is the assessment of the clinical applications of 

the various fasciocutaneous perforator flaps for the leg in an attempt to evaluate the 

results and propose an algorithm for management of various leg and foot defects. 
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Chapter	(2)	Anatomical	Consideration	

Muscles	of	the	leg	

The muscles of the leg are divided into three compartments by the strong 

deep fascia into anterior, posterior and lateral groups.  

 

Fig.1 showing cross section of the middle third of the leg (Moore and Dalley,2006) 

 

Deep	Fascia	The deep fascia of the leg forms a complete investment to the 

muscles, and is fused with the periosteum over the subcutaneous surfaces of the 

bones. It gives off from its deep surface, on the lateral side of the leg, two strong 

intermuscular septa, the anterior and posterior peroneal septa, which enclose the 
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Peronei longus and brevis, and separate them from the muscles of the anterior and 

posterior regions, and several more slender processes which enclose the individual 

muscles in each region. A broad transverse intermuscular septum, called the deep 

transverse fascia of the leg, intervenes between the superficial and deep posterior 

muscles(Gray,2000) 

Muscles of the Anterior compartment: 

Tibialis anterior  

It is situated on the lateral side of the tibia; it is thick and fleshy above, 

tendinous below. It arises from the lateral condyle and upper half or two-thirds of 

the lateral surface of the body of the tibia; from the adjoining part of the 

interosseous membrane; from the deep surface of the fascia; and from the 

intermuscular septum between it and the Extensor digitorum longus. The fibers run 

vertically downward, and end in a tendon, which is apparent on the anterior surface 

of the muscle at the lower third of the leg. After passing through the most medial 

compartments of the transverse and cruciate crural ligaments, it is inserted into the 

medial and under surface of the first cuneiform bone, and the base of the first 

metatarsal bone. This muscle overlaps the anterior tibial vessels and deep peroneal 

nerve in the upper part of the leg.(Moore and Dalley,2006) 

 

Extensor hallucis longus  

It is a thin muscle, situated between the Tibialis anterior and the Extensor 

digitorum longus. It arises from the anterior surface of the fibula for about the 

middle two-fourths of its extent, medial to the origin of the Extensor digitorum 

longus; it also arises from the interosseous membrane to a similar extent. The 

anterior tibial vessels and deep peroneal nerve lie between it and the Tibialis 
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anterior. The fibers end in a tendon, which passes through a distinct compartment 

in the cruciate crural ligament, crosses from the lateral to the medial side of the 

anterior tibial vessels near the bend of the ankle, and is inserted into the base of the 

distal phalanx of the great toe. Opposite the metatarsophalangeal articulation, the 

tendon gives off a thin prolongation on either side, to cover the surface of the 

joint.(Standring,2008) 

 

Extensor digitorum longus  

 It is situated at the lateral part of the front of the leg. It arises from the lateral 

condyle of the tibia; from the upper three-fourths of the anterior surface of the 

body of the fibula; from the upper part of the interosseous membrane; from the 

deep surface of the fascia; and from the intermuscular septa between it and the 

Tibialis anterior on the medial, and the Peronei on the lateral side. Between it and 

the Tibialis anterior are the upper portions of the anterior tibial vessels and deep 

peroneal nerve. The tendon passes under the transverse and cruciate crural 

ligaments in company with the Peroneus tertius, and divides into four slips, which 

run forward on the dorsum of the foot, and are inserted into the second and third 

phalanges of the four lesser toes.     

 Peroneus tertius 

It is a part of the Extensor digitorum longus, and might be described as its 

fifth tendon. The fibers belonging to this tendon arise from the lower third or more 

of the anterior surface of the fibula; from the lower part of the interosseous 

membrane; and from an intermuscular septum between it and the Peroneus brevis. 

The tendon, after passing under the transverse and cruciate crural ligaments in the 

same canal as the Extensor digitorum longus, is inserted into the dorsal surface of 


