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Introduction

Microsurgery has an established role in the reconstruction of both adults and pediat-
ric population [1]. Although both age groups show the same success rates in micro-
surgical reconstruction, there is much less literature on the specific challenges faced 
during pediatric reconstruction. In particular, microvascular reconstruction in chil-
dren less than 2 years of age is technically more demanding [2]. This paper aims to 
discuss some of the challenges faced during free tissue transfer in a 1-year-old child 
and the methods adopted for successful reconstruction. Informed written consent for 
the imaging records was obtained from the patient’s parents for use in the journal. 

Case

We were presented with an 8 kg female child 1 year of age. She had developed septic 
arthritis of the left knee joint after a trivial injury at home, which had been debrided 
once at another hospital. At the time of presentation to our hospital, the patient had 
necrosis of the skin over the left knee joint with seropurulent discharge (Fig. 1). She 
underwent debridement of the wound and two sittings of negative pressure wound 
therapy. The upper third of the tibia, femoral condyle, patella and knee joint were ex-
posed (Fig. 2). The patellar tendon was necrosed and hence was debrided initially. 
The wound measured 8×9 cm. 

 We decided on free tissue transfer with a latissimus dorsi musculocutaneous flap. 
The plan was to construct the arterial anastomosis with the descending genicular ar-
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Abstract

Challenges faced during complex reconstructions in the pediatric age group are rarely discussed in literature. This study is to share our ex-
perience in a 1-year-old patient. The patient had an exposed knee joint following trivial trauma, which was resurfaced with a free latissimus 
dorsi flap. On the patient’s 5th day in the ward, the flap was discolored and inadequate perfusion was noted. The patient also had loose 
stools overnight. Before she was re-examined, the dressings were loosened and the patient was kept warm and was started on intravenous 
fluids. When examined in the operating room, the vascularity of the flap had improved without any intervention. The monitoring skin paddle 
necrosed while the muscle survived. The patient then underwent skin grafting and had uneventful recovery. The postoperative monitoring 
in children is critical as they have poor reserves and are prone to complications. We believe pediatric microsurgery should be done in spe-
cialized microsurgical centers that also have good intensive care units.
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tery and venous anastomosis with the long saphenous vein. A 
curved medial incision on the distal thigh was made to expose 
the artery and vein in question. The latissimus dorsi muscle 
was harvested in the classical method with a skin island for 
monitoring (Fig. 3). The donor artery was 1 mm in diameter. 
On division of the descending genicular artery, the flow was 
found to be poor and hence the arterial anastomosis was per-
formed end to side to the femoral artery. Venous anastomosis 

was done as planned, and the muscle was covered with skin 
graft.

Postoperative monitoring was critical and the patient was 
placed in the pediatric intensive care unit (PICU) before mov-
ing to the pediatric ward on postoperative day 2, where she 
was started on oral feeds. On postoperative day 5 it was found 
that the flap was discolored and its perfusion was inadequate 
(Fig. 4). The baby had loose stools since the previous night and 
also had reduced urine output. She was taken up for urgent 
exploration. Meanwhile, at bedside the dressings had been 
loosened, intravenous fluids were started and the patient was 
kept warm. In the operating room it was found that the flap 
vascularity had improved and hence no additional procedure 

Fig. 1. Wound on presentation.

Fig. 3. Harvested latissimus dorsi flap.

Fig. 2. Wound after debridement.

Fig. 4. Discolored, ischemic flap.
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was required (Fig. 5). The patient was shifted to PICU again 
and the flap was monitored every 2 hours from that point on 
for the following 5 days. An input-output chart was main-
tained and the baby was kept well hydrated. The loose stools 
resolved in 2 days. She was started on low molecular weight 
heparin (LMWH; enoxaparin) at a dose of 12 mg twice daily 

right from the time of re-exploration in the operating room. 
Although the muscle remained healthy, the color of the skin 
paddle had deteriorated (Fig. 6). Five days after re-exploration, 
the patient underwent debridement of the skin paddle, and a 
skin graft for the raw area was used. The skin graft on medial 
side of the skin paddle was also lost while the graft on the lat-
eral aspect of skin paddle remained adhered to the muscle 
(Fig. 7). The muscle underlying the skin paddle was viable. 

The patient had an uneventful recovery since then (Fig. 8). 
At 4 months after final reconstruction her flap has settled well 
and she is walking without support (Fig. 9, Supplementary 
Video clip 1). 

 

Fig. 5. Improved vascularity of flap.

Fig. 7. Debrided skin with healthy underlying muscle.

Fig. 6. Necrosis of the skin over the muscle.

Fig. 8. Healed wound at 2 months.
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Discussion

Free tissue transfers started in the early 1970s, heralding a new 
era in reconstructive surgery. Soon microsurgery was intro-
duced for reconstruction in pediatric age groups as well, when 
Ohmori et al. [3] in 1975 reported use of groin flaps for recon-
struction in children.

The surgeons initially used muscle flaps for the pediatric 
group as these flaps have relatively larger vessels and they have 
more consistent anatomy, involving relatively straightforward 
dissection [4]. Van Landuyt et al. [5] showed that the size of 
vessels in children is larger than in adults in relation to their 
body size. There were also reported cases of free tissue transfer 
in children as young as 7 weeks old [6]. Yucel et al. [2] demon-
strated that vessels in older children were thicker and more 
elastic, much like those of adults, as compared to younger pa-
tients whose vessels were translucent and had gelatinous con-
sistency.

The challenges in anastomosis of smaller size vessels were 
eventually overcome with the gains in experience in microsur-
gery, and advances in operative microscopes, instruments and 
surgical techniques worldwide. The success rates of microsur-
gical free tissue transfer are equal to or better than those of the 
adult populations, as demonstrated by Yazar et al. (98.6%) [7]. 
This may also be attributed to few or no comorbid conditions 
like smoking, diabetes, hypertension, atherosclerosis and drug 
abuse in the pediatric population. Parry even found out that 
the incidence of vasospasm in the pediatric age group is lower, 
as muscularis layer of the vessels is underdeveloped [8].

All the flaps commonly used for free tissue transfer in adults 
are used in children as well. Latissimus dorsi is still the most 

commonly used free flap in the pediatric age group, though 
the latest trend favors perforator flaps.

For this patient, we chose the latissimus dorsi flap because 
the defect area was large, and also because dissection of the la-
tissimus dorsi is more predictable. For anastomosis, we decid-
ed on the descending genicular artery as it is one of the most 
common recipient vessels for flaps around the knee [9]. 

In retrospect, the most plausible explanation for the discol-
ored and inadequately perfused flap would be an episode of 
vasospasm due to dehydration by loose stools. The spasm was 
relieved as hydration was reestablished, dressings loosened and 
core body temperature improved. Though skin flaps typically 
tolerate ischemia better than muscles, in our case, the skin 
paddle over the muscle necrosed while the underlying muscle 
was healthy. This might owe to a thromboembolic phenome-
non (during the time of vasospasm) with embolus blocking the 
perforators supplying the skin. Anticoagulation is not a routine 
practice in our center. It is used only when re-exploring flaps. 
In consideration of the 6.8% incidence of thrombosis in pedi-
atric free flaps [7], we kept the baby on LMWH for 2 weeks.

Vasospasm in children, although rare, can happen as in our 
case and it should always be considered a possibility whenever 
the perfusion in the flap seems less than adequate. The inten-
sive postoperative monitoring should continue for 5–7 days, 
because unlike adults, children have poor reserves and are 
more likely to develop complications. We therefore suggest 
that free tissue transfer for younger children should be per-
formed at specialized centers with much microsurgical experi-
ence and a good PICU. We hope these recommendations will 
contribute to more successes in reconstruction, as the chal-
lenges we encountered in this case are most likely to arise for 
others as well. 

In conclusion, microsurgical free tissue transfer in younger 
children shows good success rates. These surgeries should be 
done in specialized microsurgical centers with a good PICU.
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Fig. 9. Patient walking without support.
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Supplementary material

Video clip 1. Patient walking without support and without 
contracture. To refrain from unnecessarily exposing the pa-
tient’s personal identity, the video clip has been limited to the 
posterior view. 

Supplemental data can be found at: https://doi.org/10.22467/
jwmr.2020.01081.v1
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