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FIGURE LEGENDS
Fig. 1. Roentgenograms of the patient at 2 weeks of age. Mild hypoplasia of left scapula (white

arrows) and micrognathia (a white arrowhead) are indicated.

Fig. 2. Chromosomal banding and FISH analysis. A: High-resolution chromosomal banding
indicating the presence of a deletion and an inversion on the long arm of chromosome 17. cen,
centromere. B: Representative results of FISH analysis. The arrowheads denote
RP11-84E24-BAC containing SOX9 (green signals); the arrows indicate RP1 1-20N01-BAC on
17q21.31 (red signals). Two signals of an apparently different distance are present on two
chromosome 17, indicating an inversion on one of two chromosome 17. Signals for SOX9 are
normally present on both chromosome 17. C: Schematic representation of the genomic

rearrangement of the patient.

Fig. 3. Genomic abnormalities around SOX9. A: Oligoarray CGH analysis in the patient. The
black, the red, and the green dots denote signals indicative of the normal, the increased (>+0.5),
and the decreased (<—1.0) copy numbers, respectively. The deletion is 2.99 Mb in length and
encompasses18 Refseq genes and several highly conserved non-coding elements. The proximal
border of the deletion is located at a point 1.16 Mb upstream of SOX9. Genomic positions are
referred to the Human Genome (February 2009, hg 19; NCBI Build 37). B: Schematic
representation of genomic lesions and clinical features of present case and previously reported
patients [Pop et al., 2004; Velagaleti et al., 2005; Hill-Harfe et al., 2005; Leipoldt et al., 2007;
Jakobsen et al., 2007; Lecointre et al. 2009; Ledig et al., 2010; Benko et al., 2010 and White et
al., 2011]. The white areas denote monosomic regions and the black areas, the disomic regions.
The purple area indicates the inverted region. The blue regions in translocation-positive patients
indicate DNA sequences derived from other chromosomes; the approximate location of
translocation breakpoint clusters are shown in green, and the number of breakpoints within each

cluster is shown in parenthesis. The gray region depicts a dosage-unknown region. The orange
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dot denotes a nucleotide substitution. HCNE-F2, the highly conserved non-coding element with
enhancer activity reported by Benko et al. [2009]; PRS, Pierre Robin sequence; ACD,

acampomelic campomelic dysplasia; GD, gonadal dysgenesis; CD, campomelic dysplasia.
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ABSTRACT

Reconstruction of the first web is an important technique for thumb adduction contracture accompanying congenital anomalies.
Qur previous cases have been reviewed here to evaluate and compare the indications, results, and problems for these two
techniques. The angle formed by the first and second metacarpals (first-second metacarpal angle; 1—2 MCA) on the anterio-
posterior (AP) view of the hand, with the thumb in maximum radial abduction, was measured from X-ray.

 There were 37 patients (43 hands: 27 males, ten ferales). The average age at the time of surgery was 6.6 years ( range, two to
22 yeass). The five-flap Z-plasty was performed on 20 hands. The spinner flap was performed on 23 hands. The Spinner flap is
indicated when contractures are severe or when the preoperative 1—2 MCA is <20°. The five-flap Z-plasty is Indicated when
contractures are mild or when the preoperative 1—2 MCA is >20°.
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INTRODUCTION

Reconstruction of the first web is an important technique to
correct thumb adduction contracture accompanying congenital
anomalies, including congenital clasped thumb, arthrogryposis
multiplex congenita and hypoplastic thumb. We usually per-
form a five-flap Z-plasty” or a Spinner flap® to reconstruct the
first web (Figs. 1(4) and 1(B)). Generally, the five-flap Z-plasty
is performed for mild cases, while the Spinner flap is done for
severe cases. However, no study has yet been reported regarding
the true indications for these procedures. In this study, our

previous cases are reviewed and assessed by X-ray fo evaluate
the indications, results, and problems of these two techniques.

METHODS

The cases included 37 patients (43 hands) who underwent first
web reconstruction within the four-year period from 2004 to
2007. There were 27 male and ten female cases, and their age
at the time of surgery was two to 22 years old (average
6.6 vears old). The average postoperative follow-up period
was 19.2 months. In these cases, the five-flap Z-plasty was
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Five-flap Z plasty

®
Fig. 1 (A) Five-flap Z-plasty. (B) Spinner flap.

performed on 20 hands, and the Spinner flap was performed on
23 hands. Details are shown in Table 1. Release of the thumb
adductor and the first dorsal interosseous muscle were per-
formed; where necessary we added the release of the capsule of
the thumb CM joint. Condition of the first web at the final
follow-up was classified into the following three categories:

o Good: Improvement was safisfactory, compared with the
preoperative condition, and no problem with Activities of
Daily Living (ADL) were experienced.

Table 1 Details of the Cases.

Five-Flap Z-Plasty 20 Hands
Hypoplastic thumb 11 hands
Congenital clasped thumb 5 hands
Thumb polydactyly postoperative deformity 2 hands
Arthrogryposis multiplex congenita 2 hands

Spinner Flap 23 Hands
Arthrogryposis multiplex congenita 15 hands
Hypoplastic thumb § hands
Congenital clasped thumb 2 hands
Others 1 hand

Spinner flap

®

o Fair: Improvement was observed to some extent, compared
with the preoperative condition.

e Poor: There was no change or 2 worsened situation com-
pared with the preoperative condition.

In addition, X-rays of the preoperative cases for 13 hands
(ten hands five-flap Z-plasty and three hands spinner flap)
were carried out. X-ray was also performed at preoperation and
at the final follow-up, for 19 hands (six hands five-flap Z-plasty
and 13 hands for the Spinner flap).

In the X-rays, the angle formed between the first metacarpal
axis and the second metacarpal axis (the 1—2 metacarpal
angle, 1—2 MCA) was used to evaluate the maximum radial
abduction of the thumb in the anterior-posterior (A-P) view.
(Figs. 2(A) and 2(B)). In cases of severe thumb contracture, X-ray
of the hand was carried out with support, as shown in Fig. 2(C).

RESULTS

The evaluations of the first web at the final follow-up were as
follows.

In the five-flap Z-plasty group, “Good” was found for 16
hands, “Fair” for two hands and “Poor” for two hands. In the
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first —second metacarpal angle (1-2MCA)

Fig. 2 Evaluation by 1—2 metacarpal angle (1—2 MCA). (4 and B) 1—2 MCA, 1—2 metacarpal angle, is defined as an angle formed between the first
metacarpal axis and the second metacarpal axis on the radial abduction of the thumb in A-P view. (C) In case of severe thumb contracture, X-ray imaging of the

hand was carried out with support.

{-2MCA (pre-ope. )

B Spimner flap

( Five-flap Z plasty

Fig. 5 1—2 MCA of preoperative cases. The five-flap Z-plasty was mainly
applied for the cases with 1—2 MCA > 20°.

Spinner flap group , “Good” was found for 20 hands, “Poor”
for three hands and there were no “Fair” evaluations. Looking
at the preoperative 1—2 MCA angle, 14 out of the 16 cases
using the five-flap Z-plasty showed over 20° (Fig. 3).

In cases of the five-flap Z-plasty, the average 1—2 MCA was
24.7° before surgery, and it improved to 28° at the final follow-
up. In cases of the Spinner flap, the average 1—2 MCA was 11.2°
before surgery, and it improved to 19.8° at the final follow-up.

Among the patients who underwent the Spinner flap, a stat-
istically significant difference was found in the improvement
between the eight years and older group compared with the
younger than eight years group (two-way Anova, P < 0.005)
(Fig. 4). At preoperation, the average 1—2 MCA of those younger
than eight years was smaller than that of the eight years and older
group. However, at postoperation, the average 1—2 MCA of the
younger than eight years group showed greater improvement.
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Fig. 4 Spinner flap group (two-way ANOVA, p < 0.005). Among the cases
who underwent the Spinner flap, there was a significant difference in
improvement statistically between the eight years or older group (seven
hands) and the younger than eight years group (six hands).
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1-2 MCA: ¢°

Fig. 5 A boy, four years old, Freeman-Sheldon syndrome. (A and B) There was severe contraciure of the first web before surgery. (C) Just after operation. The
Spinner flap, release of thumb adductor, the first dorsal interosseous muscle and capsule of thumb CM joint and transfer of extensor pollicis brevis were
performed. (D and E) At seven months after the surgery, excellent width of the first web was obtained. (F and ) The 1—2 MCA was also improved.

The “Poor” one hand in the five-flap Z-plasty group and
the “Poor” one case in the Spinner flap group were reoperated
due to postoperative hypertrophic scarring.

CASE STUDY

The patient was a boy, four years old, suffering from Freeman-
Sheldon syndrome. As there was severe contracture of the first
web before surgery, the Spinner flap, release of the thumb
adductor, the first dorsal interosseous muscle and capsule of
the thumb CM joint, and transfer of the extensor pollicis brevis
were performed. At seven months after the surgery, excellent
width of the first web was obtained and there were no problems
with ADL. This result was classified as “Good”. Radiologically
the 1—2 MCA was improved from 9° at preoperation to 21° at
the final follow-up (Fig. 5)

DISCUSSION

In congenital anomalies, the reconstruction of the first web for
thumb adduction contracture is an important technique and is
applied frequently. The five-flap Z-plasty and the Spinner flap

are typical reconstruction procedures for the first web. For the
evaluation of the first web, Meyer ef 4l used the distance
between the central part of thumb MP joint and that of index
finger MP joint to evaluate the first web in 103 hands. As the
age of our patients ranged from infancy to adulthood, there
were varieties of hand sizes. Therefore, we used angle
measurement instead of a distance for evaluation.

In this study, the results of widening the first web showed
more significant improvement using the Spinner flap than
using the five-flap Z-plasty. Although the cases of the five-flap
Z-plasty showed better results, almost all cases were over 20° of
1—2 MCA on preoperative X-ray. In other words, in cases
where thumb flexion and adduction contracture was severe or
where the pre-operative 1—2 MCA was <20°, the Spinner flap
should be applied. On the other hand, in cases where thumb
flexion and adduction contracture was mild or the preoperative
1—2 MCA was > 20°, the five-flap Z-plasty should be rec-
ommended. However, using the Spinner flap, better improve-
ment of the first web contracture was obtained in the eight
years and older group than in the younger than eight years

group.



In summary, the postoperative results of the reconstruction
of the first web for congenital anomalies were investigated,
including evaluations of X-rays. The five-flap Z-plasty was
mainly applied for the cases with > 20° of 1—2 MCA and
postoperative results were good. Using Spinner flap, better
improvement of the first web contracture was obtained in the
eight years and older group than in the younger than eight
years group.
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