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Purpose: Pediatric intra-articularproximal phalangeal head fractures of the big toe are very rare and few
studies on this have been published. The purpose of this study is to present the diagnostic approach
and surgical management of these extremely rare fractures, which might be easily underestimated or
misdiagnosed.

Materials and Methods: The study retrospectively reviewed all the patients who were diagnosed as intra-
articular proximal phalangeal head fracture of the big toe and who undenwent surgical intervention in
our institution. The size of the bony fragment and hallux valgus interphalangeus angle were measured
on the preoperative X-rays. The size and rotation of the osteochondral fragment, the presence of
avascular necrosis, ligamentous injury and soft tissue entrapment were assessed on the preoperative
magnetic resonance images (MRIs). The radiologic and functional evaluation were performed at 1 year
postoperatively.

Results: The average size of the bony fragments measured on the X-rays was 4.1 mm in width and 2.3
mm in length. Two cases showed hallux valgus interphalangeus. Preoperative MRI was performed in
four cases and the average size of any osteochondral lesion was 5.3 mm in width, 3.9 mm in length,
and 4.7 mm in height. Rotation of the osteochondral fragment was observed in one patient, and soft
tissue entrapment was noted in two patients. Postoperatively, successful bony union was achieved in all
the patients and the average time to union was 74.4 days.

Conclusion: Intra-articular proximal phalangeal head fractures of the big toe are very rare and often
neglected due to incomplete ossification in the pediatric population. It is important to suspect the pres-
ence of this intra-articular fracture and to appropriately implement further evaluation. Nonunion of
chronic cases as well as acute fractures can be successfully treated through open reduction and internal
fixation using multiple K-wires.

Key Words: Great toe, Intra-articular fracture of children, Magnetic resonance imaging, Multiple K-wire
insertion
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Table 1. Demographics and Preoperative Radiologic Evaluations

¢ & AY=|AcHH-1912-029-1086).
= Z50) o2 FHo] FurE A%, B4 TEL2 A9

atglom 184 ool Al Fatel FA] 7|zto] 1
739 w5t Alelete] K207 567t A Ao =
Ark e BE Holglon et A2 1A% 4ol

2 Z ol A H Bo] Wstea 4 5 4
&7 A 71k Bt 10E, Bt 54 7170 149 107
o] cH(Table 1).

XA g2 A & B AAEY, oS 292 Adst
k. AW P2 gt AFHopt 7Heet 739 AT Fot
A% FgS Attt =4 At HetE Soto] =
o] o -5 gelshal =He| 2715 A5kl AeH
ol 287t Ze (hallux valgus interphalangeus angle,

HVIP anglo S Z45te] 487H £ o5 HVIP) o
5.2 skt A2 105 o)4de] Aol Hol: 3¢

HVIP angle

Fig. 1. Measurement of the hallux valgus interphalangeus (HVIP) angle.

X-ray Magnetic resonance imaging
Patient Age Sid Onset
No.  (yn Ide @) Width Length HVIP angle (°) Width Length Height Fragment Soft tissue
(mm) (mm) (right/left) (mm) (mm) (mm) rotation entrapment
1 7 Right 19 25 05 - 7.0 4.0 35 + -
Right 211 25 17 - 5.0 47 4.4 -
Left 668 4.3 27 + 45 3.0 4.3 -
(13.5/24.5)
4 7 Right 89 40 1.0 + 56 3.7 6.7 = =
(27.4/14.6)
5 9 Right 1 70 55 - - - - -

HVIP: hallux valgus interphalangeus.

10



Treatment of Pediatric Intra-Articular Proximal Phalangeal Head Fracture of the Big Toe
Yeun Soo Kim, et al.

HVIPE Aolst3irt(Fig. 1. & 4oollA & A 21589 staleh 27 o) gt #5291 vijS H2-& B ¥4
(magnetic resonance imaging, MRI) &2 A|gstgar o]  uf A7 & ybd W) &4 F9lof fstelen, Z4Ho| #
£ &0l =AE WHo A7|of o, FEA HARY] o A HIo] 7MHER A AR Z B R ARt A
H AR ZZA O] &Afout W o =] 7] offE Sjlst  ISHh ER% ado] Sl A BT F9le A =
Act(Fig. 2). 3 42 SHE F 3o APt o 2AS AAT F iRk A= FEsHArFig. 3). =H
Atell ofsff AlsHE| Tt o] 142 1.1 mm H7]9] K-S o]-8-sto] Alfst3i =T,

e AaE Gl Jrolo) o A=, BE oo FHS IAshs A2 ZH SoA A F = vl
A AR AE G ol K-S o] 8t Y ge S A8 o R SENRA 5 A S 7ok ghem A

Fig. 2. (A) Rotation of the osteochondral
fragment (arrow). (B) Entrapment of the
periosteum in the fracture site (arrow-
head).

Fig. 3. The joint surface was exposed through the dorsal approach. Fig. 4. A K-wire was inserted into the fragment and retracted from the
Sclerotic margin of the fracture site was observed. opposite side to avoid unwanted traction when removing the wire.
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Fig. 5. (A, B) The size of the osteochondral fragment might be underestimated on the plain X-ray. (C, D) Minimally displaced osteochondral fracture
was fixed with two K-wires.
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Fig. 6. Preoperative X-ray (A) and X-ray at 2 months postoperatively (B).
The hallux valgus interphalangeus angle was reduced after the surgery.
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Fig. 7. (A, B) A case of acute fracture with forefoot laceration. (C) Stable fixation was achieved using two K-wires. (D) Follow-up X-ray at 2 years

postoperatively.
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