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Introduction 

Microsurgical reconstruction for traumatic soft tissue defects of hand is one of 
the most challenging fields for surgeons [1]. Traumatic hand defects usually have 
a complex level of injuries involving partial or total loss of local vasculature, ten-
don, or bone exposures which often requires free flap coverage [2]. While various 
parameters such as the magnitude of trauma, infection, postoperative manage-
ment, and surgical judgment influence clinical outcomes, perhaps the most criti-
cal factors for flap success may be the surgical technique and recipient vessel sta-
tus [1]. In terms of these two factors, the pediatric population is a particularly 
challenging subgroup [1]. 

Nowadays, thanks to the development of microsurgical tools and surgical tech-
niques, it is demonstrated that microsurgeries in children and adults show similar 
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Purpose: Microsurgery in pediatric patients remains challenging because of technical 
difficulties in small-vessel anastomosis and flap dissection. Few reports have focused 
exclusively on the microsurgical reconstruction of traumatic hand defects in children. 
Herein, we share our experience of posttraumatic hand reconstruction with free tissue 
transfer in pediatric patients and compare the treatment outcomes with adults. 
Methods: A single-institution retrospective review of trauma-induced microsurgical 
hand reconstruction cases was performed. Pediatric patients below 17 years old and 
adults who underwent microsurgical reconstruction of traumatic hand defects be-
tween 2011 and 2021 were included. Patient demographics, flap type, use of vein 
grafts, operative time, flap survival, and postoperative complications were document-
ed. A subgroup analysis of patients younger than 8 years was also performed. Data of 
pediatric patients were statistically compared with those of adults who underwent 
free flap surgery using nearly identical surgical procedures by four senior surgeons at 
our medical center. 
Results: Forty-one flaps in 39 pediatric patients and 184 flaps in 184 adult patients 
were analyzed. Fasciocutaneous flaps were predominantly used in both groups. In pe-
diatric patients, all flaps survived, while 170 adults (92.4%) survived. No statistically 
significant between-group differences in treatment outcomes were found. However, 
pediatric patients (22.0%) had significantly fewer secondary operations than adults 
(67.4%, p<0.001). 
Conclusion: Microsurgical reconstruction for trauma-induced hand defects in pediat-
ric patients has a high success rate and low complication rate, just as with adults. Pe-
diatric patients may be more resistant to partial necrotic flap changes, thereby requir-
ing fewer secondary operations than adults. 
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success rates and complication rates [3]. Most past clinical re-
ports, however, included a heterogeneous group of pediatric 
patients, involving variously different defect causes such as 
trauma, tumor, congenital malformation, scar contracture, etc. 
Also, most studies failed to focus on specific anatomic regions, 
including defects in head and neck, flank, and upper and lower 
extremities. Considering the importance of defect cause and 
location in determining surgical success, studies relying on het-
erogeneous population may have some limitations in drawing 
meaningful conclusions [1,3]. 

Compared with other causes like post-tumor resection, free 
flap on traumatic defects tends to show a lower success rate [1]. 
After trauma, it is hard to precisely assess the extent of vascular 
injuries due to anatomical distortions. Moreover, trauma is 
likely to induce secondary perivascular fibrosis and inflamma-
tion, leading to a higher rate of thrombotic complications after 
surgery [1]. However, few studies are focused on trauma-in-
duced defects in children. Most of them include both elective 
free flap and replantation from multi-centered patient groups 
and did not make a direct comparison with corresponding 
adult groups [4]. Those studies narrowed down to trauma, and 
failed to focus specifically on hand defects [1,3,5-11]. 

In this study, we focused on the homogeneous pediatric pop-
ulation who had posttraumatic hand defects treated with free 
flap surgery in the past 10 years. Direct comparison was made 
between the clinical outcomes of the pediatric group of 39 pa-
tients and the adult group of 184 patients. 

Methods 

Ethics statement: This study design was approved by the Institu-
tional Review Board of Gwangmyeong Sungae General Hospital 
(No. KIRB-2020-N-003). Written informed consent was obtained 
for publication of this report and accompanying images.

A retrospective study was conducted on 39 patients under 
the age of 17 years old, and 184 adult patients who received 
elective microsurgical reconstruction for coverage of trau-
ma-induced hand defects between 2011 January and 2021 De-
cember (Table 1). The surgery was done in a single medical 
center by similar surgical procedures carried out by four senior 
surgeons. 

Our exclusion criteria were free flaps performed for defects 
other than trauma, emergent replantation, and recipient sites 
other than hand. Clinical data collected included patient demo-
graphic data including body mass index (BMI), level of injury, 

donor site, flap size, the diameter of anastomosed artery and 
veins, use of vein graft, operation time, hospital day, flap sur-
vival, and complications (i.e., secondary operation, transfusion, 
emergent revision, infection, and donor-site complications) 
(Table 1). In addition, subgroup analysis was done for pediatric 
patients under the age of 8 years, and we compared them with 
the adult group. 

Statistical analysis was done using Fisher exact test (or chi-
square test) for categorical variables, and Mann-Whitney U-test 
was applied for continuous variables such as artery and vein di-
ameter, operation time, or hospital day. Statistical significance 
was considered at p < 0.05.  

1. Intraoperative and postoperative care  
Intraoperative heparinized saline was used for irrigation of 

vessels in all patients. For postoperative systemic anticoagula-
tion, 120 mg/kg of heparin sodium injection (low molecular 
weight heparin; Hanlim Inc., Yongin, Korea) was infused for 
pediatric patients daily and 2,400 mg for the adult group. In 
addition, prostaglandin E1 (Eglandin; Mitsubishi Tanabe Phar-
ma Inc., Osaka, Japan) was intravenously used for 1 week (2 
µg/kg for the pediatric group and 10 µg for the adult group dai-
ly). There was no routine pain control for both the pediatric 
and adult groups, and intravenous antibiotics were applied for 
2 weeks after the surgery. Immobilization by arm restraints was 
carried out for 1 week. Postoperative monitoring of flaps was 
done by direct clinical observation checking flap color, capil-
lary refill, pinprick, and also by hand-held Doppler examina-
tion [3,12]. 

2. Demographics 
A total of 39 pediatric patients received 41 cases of free flap 

after hand trauma, and 184 adult patients received 184 cases 
from 2011 to 2021. The mean age of the pediatric group was 11 
years old (12 months to 17 years old). The mean age of the 
adult group was 45 years old. Of the 39 pediatric patients, 34 
were male (87.2%), similar to 160 male patients in the adult 
group (87.0%). The BMI of pediatric patients was 19.1 kg/m2, 
which falls under the normal range of the general pediatric 
population. Among the pediatric group, soft tissue defect was 
mostly at distal level (distal to distal interphalangeal [DIP] 
joint) with 25 cases, followed by nine cases in the middle level 
(DIP joint to proximal phalanx), and seven cases in proximal 
(metacarpophalangeal joint to hand). In the adult group, distal 
level soft tissue defects were in 86 cases, 42 cases in the middle, 
and 56 cases in the proximal level. Flap sizes of the pediatric 
group range from 1.3 to 108 cm2 (11.8 cm2 in average). Various 
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types of donor sites were used in both groups, and a partial 2nd 
toe pulp-free flap was the most common donor site for both 
groups (Tables 1, 2). The mean ± standard deviation of the fol-
low-up period for the pediatric group was 12.4 ± 3.1 months; 
and for the adult group, it was 19.1 ± 5.6 months. 

Results 

1. Type of flaps 
Fasciocutaneous flaps were predominantly used in both pe-

diatric and adult groups, with partial 2nd toe free flaps (Fig. 1) 
accounting for 23 cases (56.1%) in the pediatric group and 84 

Table 1. Demographics, locations, and mechanisms of injury, outcomes, and complications of pediatric patients

Patient Sex/age (yr) Mechanism of injury Injury site Injury level Donor Flap size (cm)
1 M/2 Bicycle chain Rt. thumb, index MCPJ SCIP 7.0×2.0
2 M/15 Punching machine Lt. index Finger pulp Partial second toe pulp 3.0×1.5
3 M/16 Metal desk Rt. middle Finger pulp Partial second toe pulp 2.0×1.0
4 M/4 Stone cutter Lt. middle Finger pulp Partial second toe pulp 1.5×1.0
5 M/17 Rolling machine Rt. ring Proximal phalanx Second toe plantar 1.5×1.5
6 M/17 Door hinge Lt. ring Finger pulp Partial second toe pulp 1.0×2.0
7 M/7 Rolling machine Lt. small Proximal phalanx Forearm (venous) 2.0×1.5
8 M/17 Cannon Lt. index Finger pulp Partial second toe pulp 2.5×1.5
9 M/5 Press machine Lt. index Finger pulp Partial second toe pulp 1.4×1.2
10 M/16 Press machine Rt. index Volar, dorsum ALT facial 5.0×2.0
11 M/12 Fall down Lt. ring PIPJ Forearm (venous) 2.0×1.5
12 M/13 Press machine Rt. hand Dorsum ALT 12.0×6.0
13 M/4 Door hinge Rt. index Finger pulp Partial second toe pulp 1.5×1.0
14 M/16 Bicycle chain Lt. small DIPJ Partial second toe pulp 3.0×1.2
15 M/16 Pipe cutter Lt. index Finger pulp Partial second toe pulp 2.0×1.5
16 M/16 Traffic accident Rt. hand First web ALT 12.0×4.0
17 F/7 Fitness equipment Rt. small PIPJ Partial second toe pulp 1.5×4.0
18 M/16 Press machine Rt. thumb /hand PIPJ/palm ALT/medial plantar 18.0×8/7.0×4.5
19 F/6 Door hinge Rt. ring PIPJ Partial second toe pulp 1.4×3.0
20 M/16 Press machine Lt. thumb Finger pulp Partial second toe pulp 2.5×1.3
21 M/17 Iron plate Rt. index Finger pulp Partial second toe pulp 2.5×1.5
22 M/17 Rolling machine Lt. index Finger pulp Partial second toe pulp 2.5×1.0
23 M/15 Door hinge Lt. index Finger pulp Partial second toe pulp 2.0×2.0
24 M/14 Snake bite Rt. middle PIPJ Anconeus /second toe joint 3.5×3.0/1.5×1.0
25 M/17 Onion peeler Lt. small DIPJ Partial second toe pulp 3.0×1.5
26 M/10 Iron plate Lt. ring DIPJ Forearm (venous) 2.5×1.0
27 M/15 Traffic accident Rt. middle Finger pulp Thenar 3.0×1.5
28 F/12 Traffic accident Lt. hand Dorsum ALT 12.0×5.0
29 F/3 Door hinge Rt. middle Finger pulp Partial second toe pulp 1.2×0.8
30 M/17 Rolling machine Rt. index PIPJ Forearm (venous) 3.5×1.5
31 M/2 Meat grinder Lt. hand Palm SCIP 7.0×5.0
32 M/7 Door hinge Rt. middle Finger pulp Partial second toe pulp 1.8×1.3
33 M/1 Farm equipment Rt. thumb Finger pulp Partial second toe pulp 1.3×1.2
34 M/17 Iron plate Rt. index Finger pulp Partial second toe pulp 2.5×1.5
35 M/16 Rice cake cutter Rt. middle Finger pulp Thenar 2.0×1.5
36 F/2 Farm equipment Rt. middle Finger pulp Partial second toe pulp 1.1×1.2
37 M/17 Hammer Rt. index DIPJ Partial second toe pulp 2.0×1.0
38 M/2 Door hinge Lt. ring Finger pulp Partial second toe pulp 2.0×1.0
39 M/1 Door hinge Lt. index Finger pulp Thenar 2.0×1.0

Rt., right; MCPJ, metacarpophalangeal joint; SCIP, superficial circumflex iliac artery perforator; Lt., left; ALT, anterolateral thigh; PIPJ, proximal 
interphalangeal joint; DIPJ, distal interphalangeal joint.
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Table 2. Comparison of the choice of flaps between the pediatric and adult patients

Flap type Pediatric group Adult group
Fasciocutaneous
 Anterolateral thigh free flap 4 (9.8) 43 (23.4)
 Medial plantar free flap 1 (2.4) 0 (0)
 Superficial circumflex iliac artery perforator flap 2 (4.9) 0 (0)
 Venous forearm free flap 4 (9.8) 15 (8.2)
 Thenar free flap 3 (7.3) 23 (12.5)
 Partial second toe pulp free flap 23 (56.1) 84 (45.7)
  Second toe plantar free flap 1 (2.4) 1 (0.5)
 Becker’s free flap 0 (0) 2 (1.1)
 Radial artery superficial palmar branch free flap 0 (0) 2 (1.1)
Osteocutaneous
 Second toe joint free flap 1 (2.4) 1 (0.5)
 Second toe transfer 0 (0) 1 (0.5)
Fascial
 Anterolateral thigh fascial free flap 1 (2.4) 6 (3.3)
 Lateral arm fascial free flap 0 (0) 5 (2.7)
Musculocutaneous
 Anconeus muscle free flap 1 (2.4) 0 (0)
 Latissimus dorsi muscle free flap 0 (0) 1 (0.5)
Total 41 (100) 184 (100)

Values are presented as number (%).

cases (45.7%) in the adult group. In the pediatric group, os-
teocutaneous (2nd toe joint free flap), fascial (anterolateral 
thigh [ALT] fascial free flap), and musculocutaneous flap (an-
coneus muscle free flap) were used in one case each. Similarly, 
in the adult group, 11 cases were fascial flaps, which are fol-
lowed by one osteocutaneous and one musculocutaneous flap 
each (Table 2). 

2. Artery and vein diameter 
The diameter of artery and vein anastomosed were measured 

by intraoperative photos during chart review. The mean artery 
diameter of pediatric patients was 0.58 mm (range, 0.2–1.0 
mm), and the vein was 0.73 mm (range, 0.2–1.2 mm). This sig-
nificantly decreased in the subgroup of patients under the age of 
8 years. The mean artery diameter of the subgroup was 0.38 mm 
(range, 0.2–0.7 mm), and vein was 0.32 mm (range, 0.2–0.5 
mm). As anticipated, the diameter increased in the adult group, 
with the mean artery diameter of 0.84 mm (range, 0.4–2.0 mm), 
and vein was 0.83 mm (range, 0.4–1.3 mm). Three groups (i.e., 
pediatric, subgroup, and adult) showed a significant increase in 
vessel diameters with age (p<0.001) (Tables 3–5).  

3. Flap survival  
All 41 cases in the pediatric group have survived, but 14 out 

of 184 adult cases failed (over 60% of flap surface lost). Howev-
er, the flap survival rate of the pediatric group did not statisti-
cally differ from that of the adult group (100% vs. 92.4%, re-
spectively; p = 0.133) (Tables 3–5). 

4. Complications 
Emergent reexploration was needed in two cases of the pedi-

atric group (4.9%), with one arterial spasm and one arteriove-
nous thrombosis. Both cases were successfully salvaged after 
revision. There was no revision case in subgroup patients under 
the age of 8 years. In the adult group, 20 cases of revision were 
undergone (10.9%); but comparing this result with pediatric 
(p = 0.383) and subgroup (p = 0.369), these differences were not 
significant (Tables 3–5). 

Secondary operations such as split-thickness skin graft, local 
flap, or stump revision were done in nine pediatric cases 
(22.0%), of which five were in the subgroup (35.7%). However, 
in the adult group, 123 cases of operations (66.8%) were need-
ed, which split-thickness skin grafts accounted for the most 
(42.4%). Each difference between the pediatric group and the 
adult group (p < 0.001) and between the subgroup and the adult 
group (p = 0.022) was statistically significant. Adult patients 
more frequently needed secondary operations than pediatric 
and subgroup patients (Tables 3–5). 
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Fig. 1. The examples of 2nd toe pulp free flap done on pediatric 
pateint. (A) Twenty-three-month-old girl with soft tissue defect 
on right middle finger pulp and her preoperative X-ray after being 
injured by the fruit sorting machine. (B) Intraoperative photo 
during donor harvest. 1.2×1.1 cm sized fasciocutaneous flap was 
elevated from right 2nd toe pulp. (C) Immediate postoperative 
photo after flap insetting on finger pulp. (D) A 27-month follow-
up photo at the outpatient clinic.

cant (Tables 3–5). 
The mean operation time was 188 minutes in the pediatric 

group (p = 0.405) and 164 minutes in the subgroup (p = 0.234). 
This was nearly the same in the adult group, which showed to 
be 184 minutes in length. In addition, the average hospital day 
for the pediatric group, the subgroup, and the adult group were 
28.1, 28.4, and 35.3 days each. There was a significant differ-
ence in hospital days between the pediatric group and the adult 
group (p = 0.002), but not with the subgroup (p = 0.052) (Tables 
4, 5). 

Discussion 

Initial concerns about the technical difficulties of small vessel 
size, higher vasospascity, and limitations in selecting appropri-
ate donor sites surgeons have been reluctant to offer microsur-
gery for pediatric traumatic defects [3,7,9]. A number of studies 
proved that treatment outcomes are nearly the same as adults 
[3,5,6]. Nevertheless, most of these clinical reports included a 
rather heterogeneous patient group with defects caused by 
trauma to post-tumor resection, and with various anatomical 
locations [1]. 

Considering that free flap on traumatic defects tends to show 
a lower success rate than other defect causes, possibly due to 
posttraumatic anatomical distortions and secondary perivascu-
lar fibrosis and inflammation, it is highly valuable to sort out 
only trauma-induced cases and make a homogeneous analysis 
[1]. Moreover, since hand is relatively intricate by nature with 
smaller vessel diameters compared to other body parts, it seems 
that comparing the outcomes of a homogeneous pediatric pop-
ulation with hand defects with the corresponding adult popula-
tion is meaningful.  

Initially, it was believed that 0.7 mm is the lower limit of safe 
microscopic anastomosis in young children [1]. However, re-
cent studies have shown high flap success rates of over 95% in 
children, which is similar to that of adults [13]. It is nowadays 
believed that generally, small vessel size does not necessarily 
lead to flap failure since the ‘relative size’ of a pediatric vessel is 
not smaller than adults [4,14]. Also, it is believed that vaso-
spasm is not more common in children, partly because chil-
dren usually have no vascular disease leaving the vessels as in a 
pristine state. Moreover, studies suggest that the immature pe-
diatric vessel walls lack muscularis layers, hence less likely to 
cause vasospasm [4,6]. Our findings correspond to these beliefs 
since both pediatric and subgroup patients had no significant 
difference with adults in terms of emergent revision rates or 
flap survival rates, although with a marked difference in the di-

AA

CCBB

DD

Infection was present in four cases in the pediatric group 
(9.8%); but all of them were superficial, requiring only systemic 
antibiotics for treatment. There was no infection in the sub-
group. In the adult group, 18 cases were present in total (9.8%), 
with 17 superficial and one deep tissue infection which re-
quired surgical drainage. The difference in infection rate be-
tween the pediatric group and the adult group (p > 0.999) and 
between the subgroup and the adult group (p = 0.621) was not 
statistically significant (Tables 3–5). 

Five pediatric patients needed transfusion after surgery 
(12.2%, p = 0.158), and two of them were under the age of 8 
years (p = 0.204). On the other hand, 10 adult patients needed 
transfusion (5.4%) and these differences were also not signifi-
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Table 5. Comparison of vessel diameter and treatment outcomes between the pediatric subgroup and adult group

Variable Pediatric subgroup <  8 yr 
(n=14) Adult group p-value

Artery diameter (mm) 0.38 0.84 <0.001*
Vein diameter (mm) 0.32 0.83 <0.001*
Flap survival (%) 100 92.4 0.605
Emergent revision (%) 0 10.9 0.369
Secondary operation (%) 35.7 67.4 0.022*
Infection (%) 0 9.8 0.621
Transfusion (%) 14.3 5.4 0.204
Operation time (min) 164 184 0.234
Hospital day 28.4 35.3 0.052

*p<0.05, statistically significant.

Table 4. Comparison of vessel diameter and treatment outcomes between the pediatric and adult groups

Variable Pediatric group Adult group p-value
Artery diameter (mm) 0.58 0.84 <0.001*
Vein diameter (mm) 0.73 0.83 <0.001*
Flap survival (%) 100 92.4 0.133
Emergent revision (%) 4.9 10.9 0.383
Secondary operation (%) 22 67.4 <0.001*
Infection (%) 9.8 9.8 >0.999
Transfusion (%) 12.2 5.4 0.158
Operation time (min) 188 184 0.405
Hospital day 28.1 35.3 0.002*

*p<0.05, statistically significant.

Table 3. Comparison of postoperative complications between the pediatric and adult groups

Postoperative complication Pediatric group Adult group
Flap loss 0 (0) 14 (7.6)
Emergent revision
 Arterial spasm 1 (2.4) 12 (6.5)
 Venous thrombosis 0 (0) 4 (2.2)
 Arterial and venous thrombosis 1 (2.4) 4 (2.2)
Secondary operation
 STSG 5 (12.2) 78 (42.4)
 Local flap 3 (7.3) 33 (17.9)
 STSG+local flap 0 (0) 12 (6.5)
 Stump revision 1 (2.4) 0 (0)
Infection
 Superficial 4 (9.8) 17 (9.2)
 Deep tissue 0 (0) 1 (0.5)
 Osteomyelitis 0 (0) 0 (0)
Donor-site complication 0 (0) 2 (1.1)
Transfusion 5 (12.2) 10 (5.4)

Values are presented as number (%).
STSG, split-thickness skin graft.
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ameters of vessels (Tables 4, 5). 
Previously, choosing the donor site was mainly focused on 

flap survival. Hence, donor sites with consistent anatomies 
such as rectus abdominis flap or latissimus dorsi muscle flaps 
were preferred. Recently the paradigm of donor selection has 
shifted to seeking ‘less donor morbidity,’ as high success rates 
were guaranteed [1,5,7,8]. Besides, the donor choice for chil-
dren needs extra care due to high growth potential [10]. As a 
result, recently fasciocutaneous flaps and perforator-free flaps 
have become popular due to supple tissue volume, great 
growth potential, less donor morbidity, and the versatility to 
change into full-thickness skin grafts [7]. This recent trend 
resonates in our study as fasciocutaneous flaps such as venous 
forearm flap (Fig. 2) and perforator-free flaps such as ALT free 
flap (Fig. 3) accounted for a vast majority of both pediatric 

(56.1%) and adult group (45.7%). There were no donor-site 
complications for the pediatric group and only two cases of 
adult groups had donor dehiscence, which was managed by 
secondary closure. Although various types of flaps were used, 
there was an obvious preference for certain donor sites (i.e., 
2nd toe pulp). This seems to contribute to a higher flap surviv-
al rate as a single surgical team gets more skilled after repeat-
ing the same type of surgery [2]. 

The only outcome that had a statistically significant differ-
ence between the three groups were secondary operations. Pe-
diatric patients had only 21.9% of secondary operation rates, 
and subgroup patients under the age of 8 years, had 35.7% of 
STSG or local flaps. However, a much higher number of adult 
patients (67.4%) received secondary surgery. The reason might 
be that some adult patients have vasculopathies such as type 2 
diabetes, hypertension, and atherosclerosis, while all pediatric 
patients have fully pristine vessel lumens [4,6]. Besides, since 
adult patients needed larger flaps, the larger flap size combined 
with hindersome blood flow may cause more partial necrotic 
changes around flap margins. 

Infections were rare, with only four cases of pediatric patients 
and 17 cases of adult patients suffering minor superficial cellu-
litis. Only one case of the adult group suffered from deep tissue 
infection with purulent discharge. We were able to manage the 
deep tissue infection through serial aseptic dressings in the op-
eration room [12]. 

Unlike the previous studies in which nearly 40% of pediatric 

Fig. 2. The examples of venous fasciocutaneous forearm flap 
done on pediatric patient. (A) Ten-year-old boy with soft tissue 
defect and extensor tendon exposure, after a crushing injury by a 
metal plate. An X-ray after the initial open reduction and internal 
fixation surgery. (B) A venous fasciocutaneous flap was harvested 
from the left forearm. (C) Intraoperative photo of vein anastomosis 
with vein diameter of 0.5 mm. (D) A 36-month follow-up photo at 
the outpatient clinic.

Fig. 3. The examples of anterolateral thigh flap done on pediatric 
patient. (A) Ten-year-old girl came with an extensive soft tissue 
defect on her left-hand dorsum run by a traffic accident. (B) 
An anterolateral thigh free flap was planned and a 12×5 cm 
sized fasciocutaneous flap was harvested in the left thigh. (C) 
Intraoperative photo during anastomosis, showing artery diameter 
of 0.7 mm. (D) A 20-month follow-up photo at the outpatient 
clinic.
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patients needed transfusion [1], 12.2% of pediatric patients 
(14.3% of subgroup patients) and 5.4% of adult patients needed 
a transfusion. Although statistically insignificant, the subgroup 
had the highest rate and adults had the lowest rate of transfu-
sion. This supports our belief that as smaller the body size and 
less body fluid, the more patients are prone to blood loss. How-
ever, the rate of transfusion may be biased, as the decision for 
initiating transfusion is subjective and the exact blood loss of 
each patient was not calculated. 

The limitation of this study is the short follow-up period of 
pediatric group patients (12.4 months in average), which is not 
sufficient to fully assess the long-term functional outcomes. 
Due to this short follow-up period, we could not assess the do-
nor and recipient growth. In addition, since this study relied on 
retrospective chart review, we could not objectively analyze the 
functional parameters such as 2-point discrimination sensory 
check, hand grip power, DASH (Disabilities of Arm, Shoulder 
and Hand) score, etc [1,13,15]. Moreover, although the surgical 
procedures were similar, the fact that operations were under-
gone by four different senior surgeons may present bias since 
the ‘surgeon factor’ is one of the most important factors in sur-
gical outcomes. Finally, our age of patient selection was under 
17 years old, similar to other reports [5,7,8,12]. However, there 
is a study claiming that the surgical technique and process of 
those over 10 years old are almost the same in adults [3]. 
Among 39 pediatric patients in our study, some of them may 
be not appropriate to represent pediatric physiology and ana-
tomic features. 

Conclusion 

Microsurgical reconstruction for trauma-induced hand de-
fects in the pediatric population may bring us a high success 
rate and low complication rate just as adults. The pediatric 
population may be more resistant to partial necrotic flap 
changes and require fewer secondary operations than adults do. 
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