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Free flap surgery, an advanced microsurgical technique,
entails the meticulous transfer of tissue from one area of the
body to another. This innovative approach is commonly
employed in reconstructive surgical interventions to restore
both form and functionality following instances of trauma or
cancer excision. Diverse classifications of flaps have been
employed by different individuals over the years. The current
classifications mainly focus on either anatomy or the
composition of tissue types. The free tissue transfers describe
only the structural reconstructive elements. The functional
aspect of free tissue transfer is limited to muscle flaps. We
believe that most of the emerging complex free tissue
transfers now focus on functional recovery or functional
reconstruction. The diversity of these free tissue transfers
makes it difficult to formulate indications, principles of flap
selection, goals of reconstruction, and anticipated outcomes
and complications.

Free tissue transfers are mainly used in the reconstructive
ladder as an advanced method to cover large defects or areas
with no spare tissue for a local flap. These are classified into
several types to identify and compare treatment options. They
are primarily used for resurfacing or filling voids. However,
some of these free tissue transfers have different goals in the
reconstruction requirement. They could involve regaining or
substituting a lost function or introducing a new function in
the body. Free muscle transfers and free fibula for jaw
reconstruction have been widely used for several decades
(1,2,). With the expansion of knowledge and new types of
flaps, these functional free tissue transfers have become
popular. We have found that our reconstructions are now
capable of providing more than just wound cover to patients.
Currently, a classification for functional free tissue transfers
is not available. Therefore, we are introducing a scientific
classification for functional free tissue transfers (functional
FTT). Concepts of classifying FFTT are an evolving science.
These can be classified as

1. limb skeletal function (muscle, tendon, finger-toe) related
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2. facial muscle, nose, and mandibular mobility (reanimation,
nasal structure, mastication) related

3. functional conduit (bowel, vessels, lymphatic, nerve)
related

Our classification, termed the "Colombo Classification of
Functional Free Tissue Transfers," differentiates between
conventional resurfacing type Free Tissue Transfers (FTT)
and Functional FTT. This system aids in categorizing and
outlining various enhancements to achieve optimal outcomes
for different subtypes of reconstructions. Each functional FTT
subtype has its unique standard and customized type,
facilitating detailed comparisons.

The Colombo Classification of Functional Free Tissue
Transfer

I. Limb skeletal function
A. Innervated muscle/ tendon
B. Innervated skin

C. Composite tissue (toe to hand transfers, vascularized joint
transfer)

I1. Facial skeletal function
A. Reanimation/muscle transfer (in facial nerve palsy)
B. Mastication (mandible, maxilla)

C. Recreating orifices (nose)

II1. Functional conduits

A.Bowel (free jejunal, Ileal, colonic)
B. Lymphatic (lymph node transfer)
C.Uro-Genital tracts (penile urethra)
D. Nerve flaps
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Few examples of the proposed classification are given below.

I.A. Free functional muscle transfer (1).

There has been an exponential rise in the use of muscles for
regaining lost function. The initial use of the gracillis as a
functional transfer has been primarily for elbow or facial
reanimation. Additionally, the gracillis has been utilized in
shoulder and elbow extension. The adductor longus, a muscle
that can be raised in a single pedicle, has opened the
possibility of transferring two muscles with only a single
pedicle. This double muscle transfer has allowed more
muscles to be used in a paralyzed upper limb, enabling more
joints to be motorized. Similar functions have been observed
using the latissimus dorsi, medial gastrocnemius, and tensor
fasciae latae.

I.B Free sensate flaps (3,4,5)

Fasciocutaneous flaps are generally not expected to regain
sensory innervation as a primary goal. An increasing number
of procedures are now combining sensory nerve coaptation
during the anastomosis. This has been shown to improve
sensory reinnervation of flaps in nearly three-quarters of flaps
for lower limbs. Breast reconstruction with free tissue
transfers is also considering reinnervation using the third
intercostal nerve.

I.C. Free toe transfers (6):

The loss of fingers and thumbs presents a challenging
scenario for reconstruction. Toe transfers offer a cosmetically
acceptable and functional transfer option. Meta-analysis
results of these transfers clearly demonstrate their superiority
over prosthetic and insensate reconstructive options.

II. A. Free functional muscle transfer for facial reanimation
(7,8,9):

Congenital and late presentations of facial nerve palsy are
best managed with a new muscle used to mimic the essential
movements of the face. The choice of muscles ranges from the
gracilis to the extensor hallucis brevis and from the serratus to
the pectoralis minor. The refinements of this time-tested free
functional transfer can easily be placed under this arm of the
classification. Every new innovative type of transfer can be
easily categorized and referenced with comparative data from
various centers.

II. B. Free tissue transfers for aesthetic and functional orifices
of'the face (10):

Arelatively new type of free tissue transfer has provided hope
by utilizing the nearly identical nature of the helical
component of the ear for nasal defects. This approach has

introduced another method of matching the caliber of the
blood vessels by utilizing retrograde blood flow, resulting in
both structural and optimal aesthetic outcomes.

II. C. Free fibula reconstruction of the lower jaw (2):

The human masticatory mechanism can be summarized as a
complex grinding movement of the maxilla and the mandible.
A stable maxilla and a mobile mandible provide the
attachments to the dentition and the alveolar processes.
Reconstruction of the main structure and refined dental
implants on the construct has brought about different
modifications to this osseous flap. Sometimes, the
requirement of a skin cover is mandatory to resurface the
defect. These flaps could be sourced from the fibula, iliac
bone, scapula, or radius. Therefore, most of the
reconstructions involve functional tissue transfers.

III. A. Free jejunal flap for esophageal reconstruction
(11,12,13):

Esophageal and pharyngeal defects are managed according to
an algorithm based on the extent of circumferential loss. Full
circumferential loss and a significant gap would necessitate
tube replacements as the optimal form of reconstruction. In
this subcategory, there have been significant improvements
and comparative data to ensure a successful therapeutic
option for the patient.

II1. B. Free Lymph Node Transfer (14)

Lymphedema (primary) or post-surgery lymphedema
treatment is now increasingly reliant on lymphatic restoration
using bypass techniques and free vascularized lymph node
flaps. The main areas are lower limb lymphedema bypass and
post-mastectomy lymph node transfer using groin nodes as a
composite free tissue transfer. The flaps are raised similarly to
fascio-cutaneous flaps, containing up to three nodes with their
own vascular pedicle. The afferent/efferent lymph channels
may be connected to the proximal ends of functioning
lymphatics.

III.C. Free sensate radial forearm flap reconstruction of the
penis (15,16):

Traumatic losses, therapeutic amputations, and gender
affirmation surgeries have made this surgery popular.
Refinements in this procedure are not frequently documented
in literature. Urethral reconstruction is another neo-conduit
within this category. Successful restoration of sensation in
this type of free tissue transfer is seen as a mandatory
component, while the erogenous aspect awaits more refined
techniques.
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II1.D. Free Nerve flaps (17,18):

This entity is slow to gain popularity. However, the sural
nerve or the peroneal communicating branch of the sural
nerve has been utilized with a vascular pedicle to achieve
better clinical results in cross facial nerve transfers. Studies
have demonstrated faster recovery rates. As a recent
development, our unit has utilized these in brachial plexus
reconstruction.

Looking at this wide array of free tissue transfers, a
classification is now in order. We believe this will open more
doors to explore methodically. The following cases
demonstrate some of these functional free tissue transfers.

Figure 3 a,b - Free great toe wrap to thumb transfer. the
bony distal phalanx was reconstructed with an iliac bone
graft. digital nerves and vessels reconnected.

Figure 1.a,b - Free functional gracillis transfer to restore
elbow function. Nerve to gracillis was co-apted to a fascicle
from ulna nerve.

Figure 2 a,b,c - Free sensate antero lateral thigh flap to
provide sensory reinnervation from deep peroneal nerve.
The flap contains the lateral cutaneous nerve of the thigh.

Figure 4 a,b - Free functional gracillis muscle has been
used to elevate the angle of the mouth(4c,4d). For early re
innervation part of the nerve to gracillis was coapted to
nerve to masseter of the same side and other segment was
coapted to one of the buccal branches of the normal side.
Second transfer is expected to produce a spontaneous smile.

Figure 5 a,b,c - Left hemi nares total occlusion in an acid
burn victim. No local flaps available. Ear helix used as a
free tissue transfer to achieve best functional and aesthetic
outcome.
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Figure 6 a,b,c — Left hemi mandibular defect was
reconstructed using free fibula osteo-fascio-cutaneous flap.

Figure 7 - Free radial forearm flap to reconstruct penis and
the neo urethra. This male patient lost his penis due toa
train accident..

Figure 8 - Sural nerve has been elevated with the vascular
pedicle travelling together. The main connected vascular
pedicle connected to the nerve was identified at the
popliteal fossa.
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