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Free tissue transfer has become the standard in wound coverage and further refine-
ments have given us newer flap donor sites or modifications of existing flaps to 
decrease morbidity; smaller vessels are being anastomosed, a direct spin-off following 
successful distal replantations. Younger children are presenting with traumatic 
defects similar to adults. Although there were apprehensions of free tissue transfer in 
children occasioned by smaller vessels, duration of procedure and concerns of growth 
following flap harvest, reports of small and large series have appeared in the literature 
with similar success. Pediatric-free tissue transfer is now an established entity. This 
article seeks to arrive at a consensus based on a review of the existing literature on 
free flaps for skin and soft-tissue coverage of lower limb trauma in children.
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 Introduction
It is pertinent to first agree, as to what group of patients 
constitutes a “pediatric” population before reviewing 
microsurgical tissue transfer in lower limb trauma.

The Indian Academy of pediatrics in its “Policy on age of 
children for pediatric care (1999)” states—”or fulfilling the pro-
fessional obligations of pediatricians to the society at large, the 
purview of pediatrics commences with the fetus and continues 
through newborn, infancy, preschool and school age including 
adolescence up to and including 18 years of age.”1

Be that as it may, more studies have used an upper age 
limit of 14 to 16 years, to define a study population as 
“pediatric.”2,3 Meta-analysis studies, that have combed the 
literature for pediatric-free tissue transfer, have used 18 years 
as the upper age limit4; but the authors caution that future 
studies should exclude ages 16 years and above as they “no 
more have a pediatric tissue architecture.”

In a 3-year retrospective study of 1148 cases at a tertiary 
center within the country, more than 50% of all injuries in 
children were consequent to road traffic accidents, but only 
approximately 10% of them involved the lower limb; such 
injuries were more likely to occur in the 6 to 15 years of age 
groups.5 School going children are more vulnerable to sustain 
lower limb injuries following road accidents, and these 
predominantly involve the ankle and foot rather than the leg.6

Since the first description of free groin flaps in children 
by Hari and Ohmori in 1975,7 free tissue transfers have been 
done for varying indications in the pediatric population. 

Parry et al in 1988 reported on a large series of free flaps, 
of which 22 were in the lower limb, with a success of 96%.8

The earliest flap to be used in greater numbers was the 
latissimus dorsi flap.9,10 Subsequently, as in adults, other 
perforator-based flaps of skin have been used in children as 
they minimize donor site morbidity and permit tailoring of 
tissue needs at the recipient site.2,11–13

The scope of this article is restricted to acute and non-
acute traumatic lower limb wounds for the replacement of 
skin and soft tissue only.

The difference in free tissue transfer between children and 
adults, if any, can be analyzed using the following factors:

1. Location of defect
2. Size of vessels, vessel spasm, vascular evaluation
3. Choice of flap
4. Timing of reconstruction
5. Duration of surgery, the impact of general anesthesia
6. Re-exploration rates, anticoagulation
7. Failures, other complications
8. Secondary surgery.

Location of Defect
In a series of 22 patients below 18 years, 12 patients had 
Gustilo IIIB or IIIc injuries for which free flaps were done.14 
On the contrary, a meta-analysis study revealed that the pro-
portion of compound leg fractures needing a free flap is lower 
in the pediatric as against the adult population (75 vs. 90%).4 
Of 21 free flaps following acute lower limb trauma, more 
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than 90% were defects in the lower third of leg and the foot 
(►Figs. 1A–C and 2A, B and 3A, B).9

Most series of pediatric-free flaps for lower limb injuries 
have a higher quantum of foot and ankle injuries; this was 
63% in the study by Serletti et al.15 Lin et al state that the 
energy of the trauma is diverted to the skin and soft tissues, 
causing exposure of foot tendons and the ankle joint; the long 
bones are less often damaged. In addition, the nonavailability 
of local tissues forces the choice of a free tissue transfer.2

Vessel Size and Vessel Spasm
Recipient vessels in children are likely to be small but do 
not preclude a safe microvascular anastomosis-even when 
the diameter is as less as 8 mm; 21 of 22 free flaps in a 

series of patients (which included replantations) with an 
average age of 5.4 years were uneventful.16

Where the vessels are smaller than 5 mm, a thought 
should be given to perform multiple anastomosis as feasible, 
to increase flap success rates.4 Nine of 25 flaps needed two 
arterial anastomosis on account of small vessel size.9

Vessels size, when expressed as a ratio of the size of 
the patient, seems actually to be more than in adults12; it 
maybe the thinness rather than the vessel diameter that 
confers technical difficulty in pediatric-free flaps.

The routine practice of including body mass index, 
rather than the chronological age only, can make a com-
parison of microvascular success in pediatric-free flaps 
between different studies easier.17

Fig. 1 (A) Clinical photo and X-ray of 5-year-old child with Gr IIIb fracture middle third leg, (B) clinical photo and X-ray of 5-year-old child with 
Gr IIIb fracture middle third leg, (C) clinical photo and X-ray of 5 years child with Gr IIIb fracture middle third leg.

Fig. 2 (A) Proposed anterolateral thigh flap with septocutaneous perforator, and (B) proposed anterolateral thigh flap with septocutaneous perforator.

Fig. 3 (A) Follow-up after 6 months and without any debulking, and (B) follow-up after 6 months and without any debulking.
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Excessive vasospasm was hypothesized as a reason to 
approach pediatric-free tissue transfer with caution. Vessels 
in children are actually not more prone to spasm; authors 
have suggested that the immature vessel walls of children 
have a lesser component of muscle than in adult and thus 
could have a lower tendency to “spasm.”8

If vascular spasm is not disproportionately high in children 
but similar as in the adult population, identical precipitating 
causes for flap failure are looked for: traumatic handling, a 
lower core body temperature or not “crossing the zone of 
trauma.” Still, it is recommended that lesser adventitial dis-
section be done to prevent the onset of spasm and if spasm 
appears to use pharmacological adjuncts such as xylocaine 
and papaverine locally on the vessels wall.18

Duteille et al based on a study group of 22 patients with 
a mean age of 8.9 years recommend completion of vessel 
dissection under the microscope, both at the donor and 
recipient sites; the use of locoregional anesthesia for the 
involved lower limb further facilitates continued vasodilation 
to improve flap perfusion.11

Acar et al recommend that the anterolateral thigh (ALT) 
flap perforator be harvested with an obligatory “cuff of 
muscle” to increase the safety quotient.19

There are studies opining that the evaluation of vessels 
by angiography is not warranted except in the situation 
of a mangled limb which makes clinical examination 
difficult.11,16 Yücel et al advised Doppler examination 
of recipient vessels in all cases, and only 2 of 22 had an 
angiogram for severe gunshot injuries.20

For defects in the lower third leg and the foot, the anterior 
or posterior tibial is the vessel of choice for an end-to-end 
anastomosis; certain authors give preference to the posterior 
tibial, on account of a greater chance of injury to the anterior 
tibial vessels17; 20% of 40 patients had anastomosis to the 

posterior tibial vessels. This could also be on account of 
11 cases of compound leg fractures of middle and lower third 
leg in their series—a greater proportion of all injuries than 
other authors who had more of ankle and foot trauma.

El-Gammal et al used the anterior tibial preferentially 
in 38 cases and posterior tibial artery only in four cases of 
foot and ankle injuries with more than 95% success rate.18 
Hence, proper intraoperative evaluation of the vessels for 
evidence of trauma prevents choosing the injured vessels 
for the microanastomosis.

Serletti and Moran have shown the use of peroneal vessels 
as the recipient pedicle after excision of a segment of the 
fibula in situations where scar limits the use of the other two 
axial vessels of the leg (►Fig. 4A–F).21

The accompanying vein or veins are used for the flap 
drainage as a rule; a few authors recommend adding the 
great saphenous vein for venous drainage; in 6 of 25 ALT 
flaps, anastomosis to the great saphenous vein as the second 
venous drainage was done.17,22 The practice of performing 
two venous anastomosis seems to be not standard; certainly, 
the latissimus dorsi and the rectus abdominis afford the 
scope of a single venous anastomosis,23 whereas with most 
ALT flaps 2 anastomosis could be done.

Choice of Flap
The first reports of free flaps in children used a free groin 
flap; the donor site of a groin flap is ideal as it is closed 
primarily; the average area of flap for coverage was 60 to 
190cm2. It has not found favor in recent publications on 
account of anatomical variations in the origin of the source 
artery and a short pedicle length which prevents “crossing” 
the zone of trauma in extensive lower limb injuries.24

The latissimus dorsi muscle with or without an overlying 
skin paddle has been the most frequently used free flap in 

Fig. 4 (A) Post-traumatic deformity of right ankle 7-year-old child, (B) excision of a segment of the fibula for accessing the peroneal vascular 
pedicle, (C) demonstration of pulsatile flow, (D) excision defect with prepared recipient vessels, (E) anterolateral thigh flap harvested, and 
(F) follow-up photograph before planned ankle arthrodesis.
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the pediatric patients; 17 of 25 flaps in 23 patients with 
lower limb trauma had coverage with this flap.9 This is on 
account of a very constant pedicle of adequate length and 
enough surface area to cover large defects.
It has its drawbacks too—when used as a muscle only flap 
with a split skin graft the denervation of the muscle causes 
a predictable 100% atrophy and loss of volume; when taken 
as a myocutaneous flap for coverage of foot and ankle 
defects, the added bulk may not be suitable for the use 
of normal footwear; further, replacement of atrophied 
muscle by fibrous tissue can cause future appearance of 
scar contractures over the ankle and toes (Figs. 4A, B and 
5A, B and 6A, B).4

The assumption of no morbidity following this muscle 
harvest may not entirely be true in the long term; authors 
have reported concern about shoulder function in the long 
term. Two patients below the age of 4 years had complaints 
of shoulder tightness, and one had rib fractures twice at 
6-year follow-up.9 This observation has not been replicated 
anywhere else in the literature. They recommended the 

use of only a part of the muscle as described by other 
authors.25 This could restrict the application of this flap to 
only small and moderate defects. In addition, when only 
a segmental muscle flap is done, putting the patient in a 
true lateral position may not be necessary, affording the 
chance of a truly “two team approach.”

There is actually no morbidity following gracilis muscle 
harvest, but the only disadvantage is a smaller vessel size; 
small defects over the ankle and foot can be covered by the 
gracilis flap. The spread of the muscle can be increased by 
careful removal of the epimysium to increase surface area by 
even 100%, thus permitting coverage of moderate defects.26

The advent of the ALT flap nourished by musculocuta- 
neous or septocutaneous perforators avoids the obligatory 
harvest of the underlying muscle; hence, both bulk at 
recipient site are avoided, and there is no donor morbidity 
as in a musculocutaneous flap.2,9,22 Large amounts of skin 
can be harvested on a single pedicle. A completely two 
team approach expedites the surgical reconstruction in the 
shortest possible time.

Fig. 5 (A) Crush injury dorsum foot with crushed tarsals and metatarsal fractures in a 3-year-old child, (B) debridement K wire fixation and 
anterior tibial vessels dissected, and (C) settled anterolateral thigh flap after 12 months before any thinning.

Fig. 6 (A) Avulsion injury of the right foot in a 9-year-old child, (B) avulsion injury of the left foot in same child, (C) distally based sural artery 
flap for the right foot, (D) latissimus dorsi myocutaneous flap for the left foot, (E) follow-up photos of feet after 2 years, and (F) follow-up 
photos of feet after 2 years.
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This flap also permits primary tendon reconstruction, 
especially in the foot and the ankle either by using free 
fascia lata grafts or a vascularized fascia lata bridge; 20 of 
42 patients underwent primary tendon repair or grafting 
simultaneously with flap transfer successfully2; Hu et al 
used free fascial grafts (iliotibial band) for tendon repair in 
a series of 25 patients (►Fig. 5A–C).22

The other flaps that have been used in smaller series are 
the rectus abdominis,23 scapular and parascapular flaps,11 
the thoracodorsal artery perforator type flaps,27 deep 
inferior epigastric perforator (DIEP) flap,12 and the radial 
artery forearm flap.15

Timing
Highest free flap success rates have been correlated to 
intervention within 72 hours of trauma with failures 
increasing during the evolution of the subacute stage 
from 72 hours to 6 weeks.28 Rinker et al had statistically 
significant increase in flap complications in a group of 12 
children undergoing free flaps before and after 7 days.14

Karanas et al in a series of 14 free flaps, with an average 
time of surgery at 22 days had no flap loss29; the authors 
used negative pressure wound therapy (NPWT) following 
serial debridements before flap cover. In a meta-analysis 
study, Christopoulos identified 83 patients who had a 
delayed, and only 7 had immediate flap cover with a < 5% 
partial or total flap loss.30

The lead time to flap cover was a mean of 15.8 days after 
trauma.18 Meantime to coverage of 25 patients undergoing 
free ALT flaps for the foot was 8.7 days.24 These authors and 
others use NPWT after the initial debridement to resolve 
tissue edema and prevent desiccation. Six of 10 patients 
undergoing free flap for compound leg fractures had 
NPWT before surgery.31

Duration of Surgery and Impact of General Anesthesia
There is an unsaid implication that free flaps in children may 
take more time than in adults. Parry et al showed an average 
operative time of 7.9 hours in children with a mean age mean 
age of 9 years from 16 months to 15 years8; other studies have 
shown it to be comparable in children and adults—5.9 hours 
as against 6.4 hours in the adult ages.9 El-Gammal reported 
an average of 6.33 hours using ALT flaps for foot and ankle 
defects.18 Certainly, flaps which can be elevated in a two-team 
approach, like the ALT, DIEP, in fact, any flap that is not based 
on the thoracodorsal-subscapular axis further telescopes the 
duration of surgery.

Children tolerate anesthesia better than adults with a shorter 
hospital stay; peripheral nerve blockade with or without 
indwelling catheters can decrease postoperative pain and also 
decrease sympathetic tone to favorably perfuse the free flap.32

Doing the entire surgery under regional anesthesia in older 
children has been described; 20 patients with a mean age of 
12.1 years operated under regional anesthesia for the lower limb 
with a range of 3 to 4 hours for ALT and gracilis flaps and the 
authors cite earlier recovery, better postoperative pain relief.33

There is a risk of hypothermia if the duration of surgery  
is prolonged; this has been found to have adverse effects 
leading to increased incidence of skin and soft-tissue infections, 
increased bleeding due to dilution of procoagulants in the blood, 
and alteration of blood levels of anesthetic drugs.34 A conscious 
effort needs to be made as regards maintaining ambient tem-
perature, the use of warmed normal saline irrigation solutions 
locally and replacement of soaked operative towels and drapes.

Namdar et al had one case of flap failure directly traced to 
intraoperative hypervolemia causing hemodilution-induced 
vascular thrombosis, thus underscoring the importance of ade-
quate and proper intravenous fluid management in children.10

Table 1 Rates of re-exploration and salvage in select studies

Year Authors Numbers Re-Exploration Salvage Reference

1997 Chiang et al 23 12% 66% 9

2006 Lin et al 91 10.75% 60% 2

2013 El-Gammal et al 42 7.14% 66% 18

2015 Acar et al 11 9.1% 100% 19

2013 Aboelatta and Aly 28 10.7% 100% 23

2018 Christopoulos 102 5.89% 66% 30

Table 2 Practice of anticoagulation in select studies

Numbers Mean 
age

Criteria Peroperative Postoperative Ref

Canales et al 1991 106a 9 All patients Dextran 3 d Aspirin 4 wks 3

Chiang et al 1997 21 7.1 Trauma, small vessels Dextran 3 d Aspirin 4 wks 9

El-Gammal et al 2012 42 6.18 All patients Dextran 10 mL/kg/24 hour for 5 d – 18

Acar et al 2015 11 8.9 All patients 30 IU/kg before clamp application – 19

Hu et al 2015 25 8.32 All patients Dextran 10 mL/kg/24 h for 5 d – 22

aMixed indications including lower limb.
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Re-Exploration Rates, Failures
Re-exploration rates in children, as against adults, were  
17 and 13%, respectively, in a mixed group of 106 patients (of 
which ~34% were for the lower limb).3 The authors further 
opined that the salvage rates in children were less than in 
the adults, but no statistical interpretation was obtained—43 
against 55%, respectively. A chronological table of re-exploration 
rates and salvage percentage in lower limb trauma for  
authors with more than 10 cases is shown in ►Table 1.

Hence, the re-exploration rates are comparable to adult 
studies with an average two of three re-explored flaps 
being salvaged.

Flap failure rates in children are also comparable to adults 
and range from 2 to 12%.2,3

A meta-analysis study concluded that the flap failure rates 
in children are 5.01% as against 3.7% in adults.4 A 21% failure 
rate was observed in one study of 14 patients; the authors 
stated that the frequency of such reconstructions in their unit 
was low: ~1 per year.10 Christopoulos identified a 4.9% rate in 
102 patients undergoing ALT flaps for foot and ankle injuries.30

The failure rate in another series of 21 cases operated 
with a mean age of 5 years was 0%; there was only one 
re-exploration successfully salvaged; the rectus abdominis 
muscle was the only flap used.23

Choosing  a flap that the surgeon is most comfortable with, 
or using the minimum variety of flaps for different indications 
negates the chances of “learning curve” induced flap failure.

Anticoagulation, Other Complications
The use of anticoagulation or blood flow modifying drugs seems 
to be empirical. ►Table 2 lists their use by authors with a series 
of more than 10 cases of lower limb trauma. Other authors 
have agreed that heparin would be used intraoperatively only 
if there were a blocked anastomosis or smaller vessel size;  
postoperatively, this would be continued for 3 to 7 days.4,16,23

The other complications during hospital stay include 
wound dehiscence, infection, donor site hematomas, and 
split skin graft loss. Donor site hematomas were twice as 
common in children as in adults with similar donor sites 
probably on account of the difficulty of restraining children.2 
Arslan et al had 33.3% minor complications of a nonvascular 
nature for 10 cases with leg and foot injuries.31

Christopoulos documented 22% complications in 102 ALT 
flaps for the foot, and other authors have had rates between 
17.5 and 32%2,17,30 These nonanastomotic complication rates 
can be kept down by meticulous postoperative care that is 
not related to patient age.

A systematic review by Claes and Van Landuyt et al 
compiling data about various donor sites in pediatric-free 
tissue transfer concludes the following figures.24 These data 
did not make a distinction between vascular and nonvas-
cular complications but certain inferences could be made:

 • <15%—ALT flap
 • 15 to 30%—rectus abdominis, gracilis, and groin flaps
 • >30%—flaps based on the thoracodorsal subscapular axis

Explanations:

1. The higher complications with the thoracodorsal axis flaps 
were on account of more donor complications and distal 
necrosis of the scapular flap as well as partial necrosis of 
the latissimus muscle flaps.

2. Smaller numbers of groin flaps with 20% partial 
necrosis could be due to learning curve; rectus abdominis 
had no vascular complications but donor morbidity

3. Truly low complications were observed in 71 patients 
with only one total and three partial necrosis when the 
ALT flap was used.

A large study of 226 flaps local and free in all foot injuries 
of which there were 20 patients in the pediatric group 
recommends the use of a free ALT flap if more than 1 subunit 
of the foot needed coverage; the use of a free latissimus 
dorsi flap with or without skin paddle is restricted to their 
use in infected and cavitary wounds only.35

Secondary Procedures
The most detailed long-term sequelae following free flaps are 
by Lin et al.2

About 45.9% patients develop long-term complications: 
dorsal flexion contractures, plantar flexion contractures, 
valgus deformities, and equinovarus deformities.

Secondary deformities such as bulk and contracture are 
more with skin grafted free muscle flaps rather than skin 
flaps2; the results were statistically significant; 58.9 versus 
37.9% for all foot and ankle cases.

A significant number of patients who undergo free flaps 
for the weight-bearing regions of the foot, be they muscle 
flaps or skin flaps, need secondary procedures such as ulcer 
excision and transfer of local or free sensate skin flaps sec-
ondarily.2 Other authors have documented a 25 to 30% need 
for secondary surgery.17,30 An empirical observation has been 
that since children are more pliable to learn new gait pat-
terns to offload insensate areas of the foot, they fare better 
than adults with a similar reconstruction (►Fig. 6A–F).

Author’s Experience
Over a 15-year period, 100 consecutive free flaps in the 
pediatric age group (defined as <14 years of age) were 
analyzed. Seventy-seven of these were following acute 
trauma and 23 for post-traumatic defects. About 66% of all 
defects were located in the foot, 15% at the ankle and 19% 
for compound leg fractures. Fifty-two latissimus dorsi and 48 
ALT flaps were used; only 3 of 52 muscle flaps were used in 
post-traumatic defects. In the acute injuries, 49 muscle flaps 
and 28 ALT flaps were used. All patients received only low 
molecular weight dextran as a continuous infusion for 3 days.

Twelve of these flaps needed re-exploration, of which six 
could be salvaged (50%). In addition, two flaps were lost after 
the eighth postoperative day after being viable in the early 
postoperative period.

Among the six cases of early flap loss, four cases were due 
to venous thrombosis consequent to the “zone of trauma”; 
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two were arterial: post-traumatic vessel disease leading to 
arterial failure in the only elective flap loss, and a poorly 
chosen recipient artery in the presence of an abnormal 
anterior tibial artery in one, leading to arterial thrombosis.

The two flaps that were lost late were hypothesized 
to be a combination of cold exposure and dehydration, 
as there was no evidence of any compression or infection 
during removal of the necrosed flap.

Three of the four cases where the zone of trauma was 
implicated were total or subtotal degloving injuries of the 
foot; the other was a compound leg fracture of the upper 
third of the leg.

Except the one case of upper third fracture, where a cross 
leg flap was used after flap loss, the other six wounds healed 
only with secondary skin grafting. Only one of the six cases 
of flap loss at the foot needed distal metatarsal amputation 
following flap failure.

Summary
We can summarize the topic as follows:

1. Injuries of the distal third of leg and foot in children afford 
opportunities for the increasing use of free flaps for skin 
and soft-tissue coverage.

2. It is the debridement that is the emergency; this needs 
to be expedited at the earliest and definitive wound 
coverage can be deferred for a suitable future time with 
no compromise in free flap success. In the interim, NPWT 
provides a closed wound preventing infection and resolving 
edema. Certainly, this protocol should be followed if there 
are other injuries, multiple injuries, or systemic factors 
that can compromise the health of the patient if the entire 
reconstruction was done in a single stage.

3. The size of the vessels is not the deciding factor to dictate 
success or failure; rather an anastomosis, staying well away 
from the zone of trauma and adherence to other principles 
of microsurgery, no different from adults, increases flap 
success. The rules of treating vascular spasm are the same 
as in the adult, and it is no more believed that vessels in 
children are more vulnerable to spasm.

4. In most open injuries, clinical evaluation and intraopera-
tive assessment of flow can help in choosing the proper 
vessels for anastomosis. In mangled limbs awaiting salvage 
and where the additional closed proximal vascular injury is 
suspected, there may be a role for peripheral angiography. 
The use of a hand-held Doppler in the thigh for perforator 
evaluation before ALT flap harvest is similar as in adults.

5. Since the venous system is a low-pressure system, 
wherever feasible it should be the practice to anastomose 
two veins instead of one.

6. The choice of flap, although numerous, needs to be 
protocolized to individual or unit experience for their 
differing locations along the “learning curve.” For small 
defects, the gracilis, the lateral arm, or any of the newer 
perforator-based flaps can be used; the larger defects 
need a latissimus dorsi muscle or the ALT.

7. Although tendon reconstruction can be done under a 
well-done muscle flap, a skin flap is preferred in these 
situations especially over the dorsum of the foot.

8. Skin flaps offer predictable bulk and contour that can 
be reduced in further surgeries, whereas the long-term 
behavior of muscle flaps with respect to contour or bulk 
is less predictable.

9. Problems at the donor site are less tolerated when flaps 
like scapular, radial forearm, or rectus abdominis flaps 
are chosen.

10. When free flaps are done for the weight-bearing areas of 
the foot, long-term sequelae result regardless of whether 
it is a skin grafted muscle, only skin or innervated skin 
flap. When a large defect has been closed with a muscle 
or skin flap, future innervated flap transfers, local or 
free, to provide sensation in critical areas of ulceration or 
instability should be anticipated.

11. Since children have a smaller body surface area and 
a greater elastic recoil of the skin, with increased 
shrinkage of skin flaps after harvest, a thought should 
be given in mentally picturing a large defect into critical 
and noncritical components; this would decrease flap 
requirements without compromising coverage issues.

12. A well-planned procedure does not prolong the duration 
of surgery and adopting a two-team approach lessens 
the time; regional blocks for postoperative pain relief 
and usage of epidural and spinal anesthesia for the entire 
procedure in older children are possible.

13. Management in an intensive care unit or high dependency 
unit setting permits monitoring, good fluid management, 
and ambient temperature control, the lack of which may 
delay re-exploration or even cause delayed flap necrosis 
(as children and the very elderly are more susceptible to 
changes in hydration and temperature changes).

14. Re-exploration rates of 8 to 15% can be predicted with 
salvage rates of 40 to 60%.

15. Flap loss rates below 5% should be the aim keeping in 
mind that the healing and tissue regeneration potential 
of children is far better than adults as evinced by the fact 
that after free flap failure in the foot, a combination of 
NPWT and dressings can produce a graftable wound to 
permit wound closure in the short term.

16. Flap harvest usually has no implications for future 
growth and donor morbidity is the result of perioperative 
or immediate postoperative events only.

17. Transferred flaps grow with the patient but it may either 
not be exactly commensurate or the scars (which are less 
than optimal in the young) may have restrictive effects 
that manifest later as contractures in the foot and ankle.

Conclusion
Free tissue transfer in pediatric lower limb trauma is an exten-
sion of the same principles as in adults. A greater care and 
adherence to technique are needed considering the smaller 
physique. Using a minimum repertory of flaps for defects small 
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and large will ensure the maximum cost–benefit ratio for the 
individual clinical case. Improving results in free flaps for lower 
limb trauma, where most patients are in the school age group, 
is an encouragement to step into “truly pediatric” free flaps for 
congenital conditions in the preschool children.
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