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INTRODUCTION 

Modern reconstructive surgery is defined by the constant 

pursuit of maximum efficacy with minimal donor site 

morbidity. In this context, Perforator Flaps have become the 

gold standard in numerous reconstructive situations, 

representing the highest echelon of surgical refinement [1]. 

These flaps allow the transfer of fasciocutaneous tissue, and 

sometimes composite tissue, based exclusively on a blood 

vessel that passes through a deep plane (muscle or septum) 

before supplying the skin, thereby preserving the functional 

integrity of the underlying muscle [2]. 

The objective of this review article is to provide plastic 

surgery residents with an updated and comprehensive 

reference that synthesizes the historical evolution of this 

technique, its systematic classification, and the essential 

clinical selection algorithms for its successful application in 

contemporary reconstructive practice. 

 

Thematic Development 

1. Historical Evolution: From Random Flap to Perforator Flap 

The history of perforator flaps is a chronicle of the progressive understanding of cutaneous vascular anatomy. 

Era Dominant Concept Key Milestones Impact on Practice 

Mid-20th 

Century 

Random Cutaneous 

Flaps 

Based on the subdermal plexus. Viability 

limited by the length-to-base ratio 

(maximum 2:1) [1]. 

Local and limited reconstructions. 

1960s and 

1970s 

Axial and 

Musculocutaneous 

Flaps 

Daniel and Taylor describe flaps based on 

the axial axis. Popularization of 

musculocutaneous flaps (Mathes and 

Nahai) [1]. 

Greater vascular reliability, but high 

donor site morbidity (muscle sacrifice) 

and suboptimal aesthetic results (bulky 

flaps). 

1981 Fasciocutaneous Flaps 

Ponten postulates the inclusion of fascia in 

the flap to improve viability ("superflaps") 

[1]. 

Reduction of muscular morbidity, but still 

lacking the current refinement. 

1989 
Birth of the 

Perforator Flap 

Koshima and Soeda introduce the concept 

of the Perforator Flap based on a 

perforator from the inferior epigastric 

artery [1]. 

Fundamental milestone: Demonstration 

that tissue can be transferred with high 

vascular reliability without sacrificing the 

muscle. 
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Era Dominant Concept Key Milestones Impact on Practice 

1994 - 

Present 
Modern Era 

Blondeel and Boeckx popularize the DIEP 

(Deep Inferior Epigastric Perforator) flap 

for breast reconstruction [1]. 

Gold standard in reconstructive 

microsurgery, minimizing donor site 

morbidity. 

The concept of the angiosome, described by Taylor in 1988, provided the physiological basis for the development of these flaps, 

by demonstrating that the skin and underlying tissues are supplied by interconnected three-dimensional vascular units [2]. 

 

2. CLASSIFICATION OF PERFORATOR FLAPS 

The classification of perforator flaps is based on the anatomy of the vessel that passes through the deep plane to reach the skin. 

Understanding this classification is fundamental for dissection and nomenclature. 

2.1. Classification of Perforator Vessels 

Perforator vessels are classified according to the plane they traverse before reaching the fasciocutaneous tissue [2]: 

Perforator Type Anatomical Course Clinical Implication 

Musculocutaneous 

(MCp) 

Passes through the muscle before perforating 

the fascia and reaching the skin. 

Requires intramuscular dissection (separating 

muscle fibers) to isolate the pedicle. E.g.: DIEP 

Flap. 

Septocutaneous 

(SCp) 

Passes through the intermuscular septum 

before perforating the fascia and reaching the 

skin. 

Dissection is simpler, as it does not require 

separation of muscle fibers. E.g.: ALT Flap (in some 

cases). 

Direct Cutaneous 

(DCp) 

Passes only through the fascia (not the muscle 

or septum). 

Dissection is the simplest, as the pedicle is 

suprafascial. 

2.2. Nomenclature and Clinical Examples 

The modern nomenclature of perforator flaps combines the name of the source vessel with the abbreviation "P" for Perforator [2]. 

Flap Source Vessel Primary Clinical Application 

DIEP Deep Inferior Epigastric Artery Breast reconstruction, trunk defects. 

ALT 
Anterolateral Thigh (Lateral Circumflex Femoral 

Artery) 
Lower extremity, head, and neck defects. 

TDAP Thoracodorsal Artery Partial breast reconstruction, trunk defects. 

SGAP/IGAP Superior/Inferior Gluteal Arteries Gluteal reconstruction, sacral defects. 

Propeller 

Flaps 
Local Perforators (e.g., Posterior Tibial Artery) 

Small/medium defects in extremities, especially distal 

ones. 
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3. Clinical Selection Algorithms and Preoperative Planning 

The selection of the optimal perforator flap is an 

algorithmic process that balances the needs of 

the defect with the availability and morbidity of 

the donor site. 

 

3.1. Decision Criteria 

The decision-making process is based on a 

comprehensive evaluation of three pillars [3]: 

 

1 Defect Characteristics: 

◦ Size and Location: Large or complex 

defects often require free flaps (DIEP, ALT). 

Small/medium defects in extremities can be 

solved with local propeller flaps. 

◦ Tissue Composition: Determine whether 

only skin and fat are required (DIEP 

flap) or if composite tissue (fascia, tendon, bone) is needed. 

2 Patient Characteristics: 

◦ Comorbidities: The patient's vascular status is crucial. 

◦ Donor Site Availability: Evaluate tissue quality, presence of previous scars, 

and suitability of recipient vessels. 

3 Reconstructive Goal: 

◦ Functionality and Aesthetics: The 

main benefit of perforator flaps is minimal 

donor site morbidity (muscle 

preservation), which translates into better 

functional and aesthetic recovery. 

3.2. Preoperative Planning and 

Perforator Mapping 

The key to success in perforator flap surgery lies in precise preoperative planning. The goal 

is to identify the ideal perforator that meets three criteria [3]: 

 

4 Adequate Caliber and Pulsatility: Sufficient to perfuse the entire flap. 

5 Central Location: To ensure homogeneous perfusion of the tissue to be 

transferred. 

6 Minimal Intramuscular Course: To simplify dissection and reduce muscle 

damage. 

 

Various tools are used for perforator mapping: 

Mapping Method Advantages Disadvantages Clinical Role 

Ultrasound Doppler Easy to use, portable, low cost. 
Low specificity, subjective, 

high risk of false positives. 

Initial orientation and 

quick marking. 

Color Duplex Doppler 
High sensitivity, accurately evaluates 

caliber and flow. 

Long examination time, 

highly technician-dependent. 

Confirmation of 

doubtful perforators. 

Multidetector Computed 

Tomography (MDCT) / 

CT Angiography 

High sensitivity and specificity 

(100% predictive value), 3D 

reconstruction, precise coordinate 

mapping [3]. 

Requires advanced 

technology and exposure to 

radiation/contrast. 

Method of choice for 

complex free flaps 

(e.g., DIEP). 

 

Figure 4.-DIEP Flap.   

Figure 2.-DIEP flap Marking. 

Figure 1.-Lumbar deffect.  

Figure 2.-SGAP bilateral flap.  
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Super Thin Flaps 

The evolution of perforator flaps does not stop at muscle 

preservation. The most recent trend in reconstructive 

microsurgery focuses on the refinement of the thickness of 

the transferred tissue, giving rise to the concept of Super Thin 

Flaps or Thinned Perforator Flaps. This technique represents 

the pinnacle of refinement, seeking aesthetic and functional 

results that completely mimic the surrounding tissue [4]. 

Principles and Justification 

The main objective of super thin flaps is to avoid the 

undesirable "patch effect" that occurs when a flap is too bulky 

for the defect to be covered. This is especially critical in areas 

of delicate contour such as the face, neck, hands, and feet. 

The historical progression is summarized as: 

1.Musculocutaneous Flaps: High donor site morbidity. 

2.Perforator Flaps: Muscle preservation, reduced morbidity. 

3.Super Thin Flaps: Thickness refinement, aesthetic 

optimization [4]. 

Thinning Techniques. 

The thinning of a perforator flap can be performed at two key moments, which influences the complexity and the result: 

Technique 

 

Description 

 

Advantages 

 

Disadvantages 

 

Primary 

Thinned 

Elevation 

 

The flap is intentionally raised in a superficial plane 

(suprafascial or even above the superficial 

subcutaneous fascia) from the beginning of the 

dissection [4]. 

 

Single-stage procedure. 

Maximum tissue 

malleability. 

 

Higher risk of vascular 

compromise if the perforator is 

damaged or if perfusion is 

marginal. 

 

Secondary 

Thinning 

 

The flap is thinned in a subsequent surgery, once 

the flap has taken and its vascularization is 

established. 

 

Greater vascular safety. 

Allows for more precise 

contouring. 

 

Requires a second surgical 

procedure. 

 

Combined 

Techniques 

Use of assisted liposuction or preoperative delay 

techniques to improve flap viability before thinning 

[4]. 

Increases safety in the 

primary thinning of large 

flaps (e.g., DIEP) [4]. 

Greater complexity and total 

surgical time. 

 

Advanced Preoperative Planning 

The safety of a super thin flap directly depends on the precise identification of the perforator and its superficial vascular network. 

Imaging tools have evolved to support this need: 

Mapping Method Specific Contribution for Super Thin Flaps 

CT Angiography (MDCT) 
Remains the gold standard for mapping the perforator's course from the source vessel to the fascia. 

Crucial for planning the dissection [5]. 

Ultra-High-Frequency 

Ultrasound (UHF-US) 

Allows detailed visualization of the superficial vascular anatomy and tissue thickness, facilitating 

the planning of the elevation in the suprafascial or superficial subcutaneous plane [6]. 

 

 Recent advance in the field of super thin flaps is the 

reappraisal of the superficial circumflex iliac artery perforator 

(SCIP) flap. Traditionally limited by a short pedicle, a new 

technique proposes basing the flap on the perforators of the 

inferolateral branches of the SCIA. This approach offers 

superior anatomical consistency and allows, through 

simplified retrograde dissection, pedicle lengthening to 

include the entire SCIA with minimal muscle dissection. The 

most notable feature is that these perforators extend directly 

to the dermal plexus, facilitating the primary elevation of a 

super thin flap without the need for microsurgical defatting. 

This flap is ideal for the reconstruction of superficial soft-

tissue defects that require fine contouring and minimal 

volume transfer. [8]. 

Clinical Applications 

The super thin flap has become the preferred option for: 

•Extremity Reconstruction: The thinned anterolateral thigh 

(ALT) flap is widely used for defects in the leg and foot, 

where excessive bulk is a functional and aesthetic problem 

[6]. 

•Facial and Neck Reconstruction: Thinness is essential for 

aesthetic integration in these areas of fine contour. 

•Breast Reconstruction: The thinning of the DIEP flap, 

whether primary or secondary, is a common approach to 

optimize the contour and shape of the reconstructed breast 

[7]. 

 

CONCLUSIONS 

Perforator flaps represent the culmination of evolution in 

reconstructive surgery, offering a solution that combines the 

vascular reliability of musculocutaneous flaps with minimal 

donor site morbidity. One must master not only the surgical 

technique but also a deep understanding of vascular anatomy 
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(MCp, SCp, DCp classification) and the rigorous application 

of clinical selection algorithms. 

Preoperative planning, especially with the use of CT 

Angiography (MDCT), is indispensable for success, allowing 

for the selection of the ideal perforator and the preservation 

of muscle function. By applying these principles, the surgeon 

in training will be equipped to make informed reconstructive 

decisions, significantly improving functional and aesthetic 

outcomes for their patients. 
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