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Abstract

Introduction: Abductor digiti minimi transfer (also known as Huber opposition transfer) al-
lows restoring thumb opposition. This method has several advantages over other opposition
transfer techniques, as it replaces the intrinsic muscles of the thumb with another intrinsic
muscle of the hypothenar region, thus improving the volume of thenar eminence. It is used
preferably in thumb hypoplasia types II and III.

Objective: To describe the functional results of a series of patients with thumb hypoplasia
who underwent Huber opposition transfer.

Materials and methods: Descriptive, observational study conducted in 11 patients with
thumb hypoplasia who underwent Huber opposition transfer and with a minimum follow-up
of 6 months. Furthermore, some of these patients had undergone pollicization due to their
type of hypoplasia.

Results: The average age at the time of surgery was 35 months and the average follow-up
period was 15.4 months. Average opposition function, according to the modified Kapandji
index, improved from 1.63 (range 1-2) to 3.72 (range 2-4).

Conclusion: Good functional results were obtained using this technique, achieving overall
improvement in opposition function according to the Kapandji index. In 9 patients, the index
increased to grade 4 and in 1 it went from grade 1 to grade 3; in 1 case, improvement was
not significant (grade 1 to grade 2), since the patient presented with finger stiffness associ-
ated with VACTERL. Huber opposition transfer allows achieving good functional opposition
results in patients with thumb hypoplasia.
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Resumen

Introduccion. La transferencia del abductor digiti minimi o transferencia de Huber permite
restaurar la oposicion del pulgar y presenta varias ventajas sobre otras técnicas de transfe-
rencias de oposicion, ya que reemplaza musculatura intrinseca del pulgar por otro musculo
intrinseco de la region hipotenar, lo que mejora el volumen de la eminencia tenar. Este pro-
cedimiento es usado preferiblemente en los tipos II y III de hipoplasia de pulgar.
Objetivo. Describir los resultados funcionales de la transferencia de Huber en una serie de
pacientes con hipoplasia de pulgar.

Materiales y métodos. Estudio observacional descriptivo realizado en 11 pacientes con
hipoplasia de pulgar operados mediante la técnica Huber y a quienes se les habia realizado
un seguimiento minimo de 6 meses. Ademas, algunos habian sido sometidos a pulgariza-
cién debido al tipo de hipoplasia que presentaban.

Resultados. La edad promedio de los participantes al momento de la cirugia fue de 35 me-
ses y el tiempo promedio de seguimiento fue de 15.4 meses. El promedio de la funcion de
oposicion, segun la escala modificada de Kapandji mejoro de 1.63 (intervalo de 1-2) a 3.72
(intervalo 2-4).

Conclusion. Se obtuvieron buenos resultados funcionales al emplear esta técnica, logran-
do una mejora general de la oposicion segun la escala de Kapandji: en 9 pacientes aumentd
agrado 4y en otro pasé de 1 a 3; solo en 1 caso la mejora no fue significativa (grado 1 a 2)
dado que el paciente presentaba rigidez de los dedos asociada a VACTERL. La transferencia
de Huber es una técnica que permite obtener buenos resultados funcionales de oposicion
para el pulgar hipoplasico.

Palabras clave: Pulgar; Transferencia tendinosa; Anomalias congénitas; Mano (DeCS).
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Introduction

Thumb hypoplasia is a congenital abnormality that, ac-
cording to the Blauth classification, can present with the
complete absence of the thumb or different degrees of
affectation ranging from type I to type V. This classi-
fication is useful as it not only describes the degree of
hypoplasia but also guides treatment and prognosis.'

Thumb hypoplasia has an incidence ranging from 3.4
to 16 cases per 10 000 births and is often bilateral (20-
60% of cases) and accompanied by abnormalities in
the limbs, spine, and other organs. This condition can
occur within the VACTERL association, a group of birth
defects that tend to co-occur and mainly affect parts
of the body such as vertebrae, anal atresia, heart, tra-
chea, esophagus, kidney, and limbs.*?

The opposing movement of the thumb, which is par-
ticularly important for the correct functioning of the hand
as it supports pincer grasp movements, is often affect-
ed in thumb hypoplasia due to atrophy or absence of
the thenar muscles.

Abductor digiti minimi (ADM) transfer is a technique
proposed by Eugen Huber in 1921 and used to restore
the opposing movement of the thumb in patients with
median nerve palsy.” In theory, this method has advan-
tages over other types of opposing transfers, since it
replaces the intrinsic muscle of the deficient thumb with
a muscle from the hypothenar region, which also helps
to increase the volume and improve the appearance of
the atrophied thenar eminence.’ This technique is of-
ten used in hypoplasia types II and type III.

Consequently, the aim of the present work was to
describe the functional results obtained with the ADM
transfer, also known as Huber transfer, in patients with
thumb hypoplasia.

Materials and methods

This is a descriptive and retrospective observational
study conducted in patients with thumb hypoplasia who
underwent Huber opposition transfer to improve the
function of their thumbs. Some of these patients had
undergone pollicization because of the type of hypo-
plasia they presented.

The initial sample was composed of 14 patients with
the same number of thumbs operated. However, patients
that had undergone more surgeries to improve thumb
opposition or other congenital malformations of the hand
that altered its functionality and who could not be followed
for at least 6 months or contacted for reassessment were
excluded. The final sample consisted of 11 individuals.

The variables evaluated were age, sex, laterality,
classification (according to Blauth), abnormalities of
the contralateral thumb, additional surgeries, follow-up
time, assessment of thumb opposition, and instability
of the metacarpophalangeal (MCP) joint of the thumb.

Opposition of the thumb was evaluated based on a
modification of the Kapandji index,® a widely used instru-
ment that assesses thumb opposition based on where
on their hand the patientis able to touch with the tip of
their thumb and that is very practical to implement in
children; it should be noted that the original version of
the instrument has a score from 1 to 10. In the modified
version used for the present work, the values ranged
from 0 to 4, and the equivalencies were very similar de-
pending on the location reached by the tip of the thumb:

Huber opposition transfer

1 radial side of the middle phalanx of the index finger;
2 radial side of the distal phalanx of the index finger; 3
tip of the index finger; 4 tip of the little finger (only this
value changed and is equivalent to Kapandji's score 6).

This is a retrospective study that did not require perform-
ing any new procedure on the participants. Participants’
anonymity was kept at all times. The patients’ data were
obtained after their legal guardian signed an informed con-
sent. This work was approved by the Ethics Committee
of the Faculty of Medicine of the Universidad Nacional de
Colombia through Minutes 010-159-18 of June 15, 2018,
and followed the ethical principles for research on human
beings established in the Declaration of Helsinki” and Res-
olution 8430 of 1993 of the Ministry of Health of Colombia.?

Procedure

Figures 1, 2, and 3 show the details of the technique. A
slightly curved incision was made over the ulnar edge
of the hand, going from the base of the little finger to
the pisiform bone. ADM was located and released from
its insertion; the muscle was lifted, and its origin was
left intact in the proximal side. On some occasions, it
was possible to visualize the nerve branch of the ul-
nar nerve that enters deep into the base of the muscle.

Figure 1. Incision on the ulnar edge of the hand.
Source: Document obtained during the study.

Figure 2. Dissection of the abductor digiti minimi muscle
Source: Document obtained during the study.

Figure 3. Harvest of abductor digiti minimi muscle.
Source: Document obtained during the study.
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Figures 4 and 5 show the second incision made in
the dorsal and radial side of the MCP joint of the thumb,
which was used to create a subcutaneous tunnel, first
with scissors and then with Kelly clamps. This tunnel
ran from the origin of the ADM in the pisiform bone to
the second incision in the MCP joint of the thumb; it
had to be wide enough to allow adequate movement of
the ADM over the superficial palmar fascia. The mus-
cle was transferred through the tunnel to the second
incision, and the insertion of the abductor pollicis bre-
vis on the dorsum of the proximal phalanx of the thumb
and the dorsal capsule of the MPC joint was sutured
with 4/0 polypropylene. On several occasions, it was
necessary to open the first web space and reconstruct
the ulnar collateral ligament of the MPC joint because
it was unstable.

Figure 4. Transfer of the abductor digiti minimi muscle through
a subcutaneous tunnel to the thumb.
Source: Document obtained during the study.

Figure 5. Suture of the abductor digiti minimi muscle at the
insertion of the abductor pollicis brevis on the dorsum of the
proximal phalanx of the thumb and the dorsal capsule of the
metacarpophalangeal joint.

Source: Document obtained during the study.

Results

The average age of the patients analyzed at the time
of surgery was 35 months (range 28-60 months), with
a median of 30 months, and average follow-up time of
15.4 months (range 6-60 months); 54% of the patients
were male. There were 3 cases of hypoplasia type Il and
2 cases of hypoplasia type III; the other 6 cases had
undergone pollicization. Moreover, 5 patients had un-
dergone reconstruction of the MPC joint of the thumb, of
which 2 presented with hypoplasia type IIIA and 3 with
hypoplasia type II. Regarding laterality, 6 patients pre-
sented difficulty in the right hand and 5 in the left hand.

According to the modified Kapandji index, the av-
erage of the opposing function of the thumb before
surgery was 1.63 (interval of 1-2), increasing to 3.72
(interval 2-4) after surgery. Figures 6 and 7 show the
results for 2 patients.

PRE

Figure 6. Pre-operative assessment (type I) and satisfacto-
ry post-operative outcome (type IV).
Source: Document obtained during the study.

Figure 7. Abductor digiti minimi transfer at 18 months with
type IV result on modified Kapandji index.

— Abductor digiti minimi in the thenar region.

Source: Document obtained during the study.

In none of the cases there were any immediate post-
operative complications or the need to perform additional
surgical procedures.

Discussion

Thumb hypoplasia is a pathology that alters thumb
function and, consequently, of the hand, as it hinders
opposition and affects dexterity. Thumb hypoplasia type
I, and sometimes type II, does not require any specif-
ic management, but hypoplasia type IIIA, and some
type Il cases, require surgical treatment to reconstruct
the finger; some of these procedures are transfers to
improve thumb opposition as the technique described
by Huber. In type IIIB, IV, and V, pollicization is usual-
ly performed.®'°

The literature reports some studies that assess the
Huber transfer method,'***but they do not have an ad-
equate and objective evaluation of the results obtained
in the procedures. Given the inherent difficulty of car-
rying out studies with young children, especially under
the age of 3, assessment with the Kapandji index may
not be possible, altering the evaluation. In these cas-
es, making drawings or marking points so that the child
can reach them with the thumb is recommended, and
the help of the parents is necessary for achieving this.
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The rotation of the ADM, which arises from the pisi-
form bone, can produce compression of the ulnar nerve,
since the transferred muscle is located on the Guyon's
canal. This finding, reported by Cawrse & Sammut,**
is known as a rare complication that forces the rever-
sal of muscle transfer. For this reason, and in order to
give greater length to the transferred muscle, some
authors remove the proximal ADM muscle from the pi-
siform bone, the flexor retinaculum and the flexor carpi
ulnaris.?** In the present series, this complication was
not observed and neither was the transfer of the ADM as
a myocutaneous flap,>*° which is more useful in children
with greater atrophy of the tissues in the thenar region.

The participants in the present study had good functional
results with the Huber technique after their thumb-op-
position function improved: in 9 patients, it increased to
type IV and in anotherit went from I to III; only in 1 case
it did not improve significantly (type I to II) because the
patient had a stiffness of the fingers associated with a VAC-
TERL. Finally, good stability of the MPC joint was achieved.

The small size of the sample was one of the limitations
of the present study due to the type of pathology analyzed.

Conclusions

The findings prove that the Huber technique is an effec-
tive therapeutic option that has the advantage of using
an intrinsic hand muscle with a similar function. It also
guarantees a better aesthetic appearance by filling the
thenar region and allows good functional opposition re-
sults for the hypoplastic thumb, which are very similar
to those described with other techniques such as the
flexor digitorum superficialis lasso tendon transfer.'”
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