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Hands are vitally important for daily routine works with a wide 
variety of functions, i.e., touching, grasping, feeling, holding, 
manipulating and caressing, etc., and while the thumb is the 
cornerstone for all these functions [1]. The phalangeal fractures 
are often neglected or regarded as trivial minor injuries thus and 
managed conservatively [2]. The proximal phalanx (PP) of the 
fingers is fractured more frequently than the middle and distal 
phalanges. Stiffness and malunion are complications of phalanx 
fractures while the incidence of non-union is rare and accounting 
for <1% [3], [4], [5]. Compound fractures can lead to segmental 
loss of bone and are associated with severe morbidity in long 
term. Complications and morbidities related to thumb are 
unavoidable and need to be addressed and managed adequately 

[1], [2]. There is number of modalities to manage these fractures 
but the literature has no uniformity with respect to providing 
guidance to surgeon for specific pattern of fractures [2], [6]. 
There is a scarcity of medical literature related to the treatment of 
gap non-union of PP of the thumb and the forms of treatment 
discussed below for fracture patterns in these fractures is surgeon 
experience based.

Case Report
A 10-year-old child was brought to the orthopedics department 
in a tertiary care center with complaining of flail thumb of the 
right hand (dominant limb) and having difficulty in writing for 
the last 6 months duration. He had a past history of roadside 
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Case Report: We described delayed presentation of post-traumatic gap non-union of proximal phalanx of thumb in a child who presented with 
severe disability of hand especially writing and grasping. He was managed as open reduction, tibial strut bone grafting, and internal fixation with 
crossed Kirchner wire and followed for a period of minimum of 2 years. The fracture united radiologically and healed well clinically, whereas 
functional outcomes were excellent. There was no difficulty in writing and activity of daily living with operated hand while having comparative 
cosmetic appearance to other hand. 
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Conclusion: Non-union of phalanx fractures are very rare in the pediatric population whereas excellent clinical and functional outcomes can be 
achieved with adequate stable fixation and autologous bone grafting.

Introduction: Traumatic injuries of to hand are not uncommon in the pediatric population and most of them are managed by conservative 
means and rarely surgical intervention required. There is a very rare incidence of delayed union or non-union in these fractures and found a very 
few numbers of sporadic cases documented in English literature.
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accident having a compound fracture of PP right thumb with 
bone loss and treated as conservative means with wound 
debridement and closure without restoring limb length. On 
examination, obvious deformity and shortening was visible 
with intact distal neurovascular function and healthy scar over 
the wound. Bone discontinuity was apricated as a palpable gap 
percutaneously while thumb was unstable/flail with intact 
tendons. There was no fixed deformity and passive movements 
of the thumb were adequate. Clinical presentation of both 
hands is illustrated in (Fig. 1), showing deformity and 
instability shortening of the right thumb. True size radiographs 
of both hands were taken to calculate the actual length of PPs. It 
revealed gap non-union PP of the right thumb with preserved 
small articular cartilages at both ends as shown in (Fig. 2a). 
Traction radiographs of both hands showing gap non-union of 
PP right thumb in (Fig. 2b). Mild stiffness was observed at the 
interphalangeal joint and metacarpophalangeal joint. With the 
written consent of parents and under general anesthesia the 
fracture was exposed by dorsolateral approach and sclerosed 
ends freshened. Sub-periosteal corticocancellous strut bone 
graft of the desired length (2 cm or 3/4 inches) was taken from 
the ipsilateral proximal tibia of desired length while and placed 
and fixed with Kirschner’s (K) wires in the freshened bone gap. 
Restoration of phalanx length and deformity correction with K-
wire fixation and healthy suture line is illustrated in (Fig. 3) 
while aligned thumb and graft fixation with k-wire has shown in 
(Fig. 4) (4a, immediate post-op and 4b, 2-week post-op) at 1-
week post-operative. Sutures were removed on the 12th day and 
the limb was immobilized in Plaster of Paris slab for 4 weeks. 
Plaster of Paris support back slab was applied for 4 weeks while 

sutures removed at 12 days and followed up regularly for 
minimum 2 years. Fracture The gap non-union site united 
completely in 4 months and child was able to use his thumb for 
day-to-day activity and writing with no functional deficit at final 
follow-up. The harvesting graft site healed well without any 
morbidity. had no morbidity post-operatively and healed well. 
Healing of fracture non-union site clinically with adequate 
functional and cosmetic outcomes has shown in (Fig. 5,6) while 
complete union with bone remodeling radiologically at final 
follow up has shown in (Fig. 7, 8) at final follow up.

The Hand is one of the most frequently common injured part of 
the body in the pediatric and adolescent age group [2], [3], [4]. 
The border rays, i.e. the little finger and the thumb, are injured 
the most commonly among all injured fingers (52.2% and 
23.4%, respectively) [5]. Children aged <10 year has low 
incidence of thumb fracture, but a steep rise is noted after the 
age of 10 years especially in male children [6], [7], [8]. Crush 
injuries are commoner in toddlers and associated mostly 
commonly with closing door caught while recreational sports 
usually affect an older child usually [7], [8]. The hand has 
unique anatomy than others which consists of mobile small 
bones, surrounded by ligaments and tendons in a complex 
interaction, favors for early and excellent healing resulting or 
adequate functioning and of hand resulting less complications 
[8]. The goal of any treatment is to have children return quickly 
to their daily leisure and academic activities. Uncomplicated, 
undi splaced,  and stable  f ractures  can be managed 
conservatively by reposition, casting, splinting, or early motion; 
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Figure 2: (a) Radiograph of hand showing intact 
cartilage at proximal phalanx (PP) ends of right 
thumb (b) Traction radiographs of both hands 
showing gap non-union of PP right thumb.

Figure 1: Clinical presentation of both hands, 
showing deformity and shortening instability of 
the right thumb.

Figure 3: Picture showing restoration of phalanx 
length and deformity correction with K-wire 
fixation and healthy suture line at 1-week follow-
up.

Figure 4: (a) Immediate post-op radiograph 
showing graft fixation with k-wire supported by 
POP slab (b) Radiograph at 2 weeks showing 
aligned thumb and graft fixed with k-wire.

Figure 5: Picture showing excellent healing 
clinically with stable and aligned PP of Rt thumb 
at final follow-up.

Figure 6: Picture showing healing of fracture 
clinically with adequate functional and cosmetic 
outcomes at final follow-up comparable to 
opposite (Lt) thumb.

Figure 7: Radiograph showing complete healing 
and alignment of fracture radiologically 
comparable to opposite (Lt) thumb.

Figure 8: Radiograph showing complete healing 
and functional stability of fracture radiologically 
comparable to opposite (Lt) thumb.



Post-traumatic bone loss and delayed presentation due to 
compound fracture predisposed to non-union in the present 
case. Excellent bone healing needs adequate bone contact and 
stable fixation while no contact between the fracture fragments 
caused by segmental bone loss precludes such healing in this 
case. For segmental bone loss of fracture either allograft or 
corticocancellous autograft of cortico-cancellous bone is 
advised but allograft has a higher incidence of non-union or 
delayed union than autograft [15], [16]. The gold standard for 
reconstruction of large bone defects is the use of autogenous 
bone harvested from iliac crests graft or fibular strut grafts, used 
for filling bone gaps of segmental loss of bone [16]. The patient 
was skeletally immature and the gap was large, so we used a 
proximal tibial strut corticocancellous graft in the present 
scenario. Functional results were good and about 80 % 
comparable to the opposite thumb (80%) functions 
(pinching/grasping) in our case. He was able to performing all 
routine activities including writing and able to do daily routine 
work with no morbidity at graft harvesting site. 
We did not find any documentation in medical literature 
contributing similar kind of segmental gap non-union in PP of 

thumb. Patankar et al. achieved complete remodeling and 
functional restoration over the 5 months in atrophic non-union 
of PP of thumb by using external fixator and while correcting 
corrected deformity gradually followed by bone grafting and 
compression with the similar fixator [3]. Applying and 
maintaining external fixator is a cumbersome and time-
consuming procedure for small bones which may further 
increase stiffness of adjacent joints [2], [6]. Al-Qattan et al. 
documented union and adequate functional outcomes after 
bone grafting and fixation with K-wires in non-union of 
subcapital fracture of PP of thumb [4]. Both authors used iliac 
cancellous bone autograft for healing as there was not a 
substantial bone gap, while we harvested subperiosteal 
proximal tibial bone graft for filling segmental large bone gap at 
non-union site.

Conclusion
Gap non-union of phalanges of pediatric thumb is a rare entity 
and can be managed with corticocancellous grafting and 
fixation. Tibial strut corticocancellous graft can be used as a 
good osteoconductive, structural, and as well as osteoinductive 
option for this entity gap non-union in phalanx of child to 
achieve union. Good cosmetic and functional outcome can be 
achieved even in gap non-union of small bones of hand in 
children with no morbidity at graft harvesting site.

with smaller follow-up [9], [10]. Surgical treatment is indicated 
either in severe displaced and irreducible fractures or if it is 
unstable after reduction or associated with substantial soft 
tissue trauma to stabilize enough to permit healing, to allow 
micromotion, and permitting endosteal or periosteal callus 
formation with early mobilization [11], [12]. Reduced bone 
fragments are fixed by an internal or external devices in form of 
osteosynthesis modalities including K-wire, mini plate system, 
and mini JESS systems [11], [12]. There is a great variation in 
the reported incidences of post-operative infection (0-8%), 
malunion (0-28%), and non-union (0-9%) [10], [13], [14].
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Clinical Message

Post-traumatic gap non-union of the phalanx is a rare entity in 
children. Strut Tibial corticocancellous bone autograft and 
fixation with k-wires can be utilized adequately even in 
delayed presentation in this age group.
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