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Summary Thumb hypoplasia is a rare deformity of the hand. Type II and IIIA are the main 
indications for opponensplasty, together with thumbs with a residual weak opposition after 
pollicization. Our study operates a review of the current literature to establish which oppo
nensplasty technique is the most appropriate for each patient. We conducted a systematic 
search using PubMed, Embase, and Web of Science databases. The keywords used were “thumb 
hypoplasia,” AND “opponensplasty,” “abductor digiti minimi opponensplasty,” “thumb hypo
plasia,” AND “abductor digiti minimi,” “opponensplasty,” AND “hypoplasia,” “flexor super
ficialis opponensplasty,” “flexor digitorum superficialis opponensplasty.” A minimum of 1 year 
of follow-up was required for inclusion. A total of 222 studies were recovered, of which only 9 
articles satisfied our inclusion criteria. From the results obtained, the choice between abductor 
digiti minimi opponensplasty and flexor digitorum superficialis transfer should depend on the 
severity of the deformity and the main goal that should be achieved. Children with type IIIA 
hypoplasia characterized by more unstable joints should undergo flexor digitorum superficialis 
transfer to restore joint stability. On the contrary, when the instability is not of great concern, 
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abductor digiti minimi opponensplasty, which aims at better defining the thenar eminence and 
restoring a better global hand function, should be preferred.
© 2025 The Author(s). Published by Elsevier Ltd on behalf of British Association of Plastic, 
Reconstructive and Aesthetic Surgeons. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/by/4.0/).
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Thumb hypoplasia is a rare deformity of the hand associated 
with an abnormal development in the longitudinal radial 
axis.1 It can occur isolated or in the context of a radial 
deficiency.2 Blauth defined 5 grades of hypoplasia, subse
quently modified by Buck-Gramko3 and Manske et al.4 Ac
cording to this classification, thumb hypoplasia could range 
from a smaller but functioning opposable thumb (grade I) to 
a complete absence of the digit, the thenar muscles, and 
the carpometacarpal joint (grade V).5 Since the thumb 
contributes to approximately 40% of the hand’s function, a 
thumb deficiency could dramatically hinder the child’s 
quality of life.6 To restore opposition in type II and IIIA 
thumbs, there are 2 main opponensplasty techniques re
ported in the literature: the Huber-Littler opponensplasty7,8

and the flexor digitorum superficialis (FDS) opposition 
transfer from the ring finger.9,10 The prior goal is the re
storation of an adequate opposition either in patients with 
thumb hypoplasia or patients with a residual weak opposi
tion after index finger pollicization.11 The Huber-Littler 
technique consists of the transfer of the abductor digiti 
minimi (ADM) muscle from the ulnar border of the hand to 
the thumb.12 This technique may improve the thenar region 
appearance by increasing bulk in deficient hands.11,12 In 
1978, Manske and McCarroll performed ADM opponensplasty 
for 21 thumbs affected by hypoplasia, and this technique 
gained popularity.13,14 The main concern is the post
operative instability of the metacarpophalangeal (MCP) 
joint, which often requires additional procedures to be 
performed.12 For this reason, The FDS transfer has been 

introduced.15 The flexor digitorum superficialis tendon of 
the ring finger is long enough to reconstruct the ulnar col
lateral ligament to stabilize the MCP joint.15

Since there is limited literature regarding both these 
techniques, we conducted a literature review to establish 
the main indications to prefer one technique over the other.

Methods

On March 19, 2024, a systematic search of all studies pub
lished in literature since then was conducted using PubMed, 
Embase, and Web of Science databases. The keywords used 
for this research were “thumb hypoplasia,” AND “oppo
nensplasty,” “abductor digiti minimi opponensplasty,” 
“thumb hypoplasia,” AND “abductor digiti minimi,” “op
ponensplasty” AND “hypoplasia,” “flexor superficialis op
ponensplasty,” “flexor digitorum superficialis 
opponensplasty.” No filters were applied. Inclusion criteria 
were prospective or retrospective studies that reported 
functional long-term outcomes of ADM or FDS transfer in 
congenital thumb hypoplasia. We selected studies that fo
cused on either patients with type II and IIIA thumb hypo
plasia and studies in which patients underwent 
opponensplasty after index finger pollicization to improve a 
weak thumb opposition. A minimum of 1 year of follow-up 
was required for inclusion. The initial study selection was 
performed independently by 2 authors by screening titles 
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and abstracts, and the reasons for exclusion were recorded. 
The second check consisted of a full-text analysis to es
tablish which articles could be included in the final review. 
The references of the selected studies were cross-checked 
to ensure every relevant study was included. Any dis
agreement between the 2 authors was discussed and solved. 
The quality of the studies and risk of bias were assessed by 
the same 2 authors independently using the Methodological 
Index for Non-Randomized Studies (MINORS) tool, focusing 
on the first 8 items specific for non-comparative studies16

[Table 1]. The same 2 authors performed the extraction 
data from the selected studies independently. The col
lected data included gender, uni- or bilaterality, grade of 
hypoplasia according to Manske classification,3 age at sur
gery, duration of follow-up, and qualitative or quantitative 
functional and aesthetic outcome at the last follow-up. All 
data were recorded using Microsoft Excel (Microsoft Corp., 
Redmond, Washington, Version 2210).

Results

Using the previously reported keywords, we recovered a 
total of 222 studies from the 3 databases. Of these, we 
removed 151 duplicated studies. By screening titles and 
abstracts, 46 studies were excluded since they did not focus 
on FDS or ADM opponensplasty or in which a substantial 
modification of the technique was proposed. Twenty-five 
studies underwent a full-text analysis. We excluded 1 case 
report, which contained only 1 case. We excluded 10 arti
cles because they failed to meet our inclusion criteria. Ten 
articles were excluded since they did not meet our inclusion 
criteria. We excluded 5 studies because we could not re
trieve them from online databases. Nine articles were in
cluded in the final review.11,14,15,17–22

Among them, 8 studies were recovered from the 3 da
tabases, while 1 article was included after cross-checking 
the references of the included studies. All 9 studies that 
were included retrospectively analyzed final functional and 
aesthetic outcomes after ADM opponensplasty or FDS op
position transfer. The follow-up period is appropriate for 
this review.

ADM opponensplasty

Six included studies reported 91 cases of ADM transfer in 61 
thumbs with grade II or IIIA thumb hypoplasia and 24 type V 
after index finger pollicization. One study20 did not make a 
distinction between Manske et al.4 type IIIA and type IIIB, 
reporting 6 type III thumbs. The same study included 3 type 
IV thumbs, which underwent opponensplasty after other 
surgical procedures. It was possible to make a clear dis
tinction between male and female patients in only 5 stu
dies,11,14,18–20 with 48% being boys out of 69 patients. 
Among them, only 7 patients underwent a bilateral proce
dure.11,14,18–20 The remaining study17 focused on ADM and 
FDS opponensplasties and did not clearly explain sex, bila
terality, or grade of hypoplasia for each group of patients 
analyzed. Only 2 studies18,20 clearly reported the grade of 
hypoplasia of each patient (n = 15, type II: n = 7, type III: n 
= 3, type IV, n = 5, type V). The earliest and oldest ages at 
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surgery were from 13 months20 to 30 years.18 The average 
age at the time of operation was in the range of 2 to 7 years 
and 7 months.11,14,17,18 Thirty-six hands (n = 36/91) had 
aplasia of thenar muscles in association with radial struc
ture anomalies.14,17,19 All the included articles reported no 
syndromes associated with thumb hypoplasia. The mean 
follow-up was in the range of 1 to 7 years and 6 
months.11,14,17,18,20

FDS opponensplasty

Three included studies reported 82 cases of FDS opposition 
transfer in 94 thumbs with grade II or IIIA thumb hypo
plasia.15,17,21,22 Among these, 1 study focused on both ADM 
and FDS opponensplasties17 and did not specify demo
graphic data or average follow-up for each group of patients 
analyzed. Forty-five patients were boys, and 33 were fe
males.15,21,22 In 18 cases, a bilateral procedure was per
formed.15,21,22 One study did not clearly report the grade of 
hypoplasia for each patient.21 The remaining 2 studies15,22

performed the FDS opponensplasty in 31 thumbs affected by 
type II hypoplasia and 36 type IIIA.

The earliest and oldest ages at surgery were from 222 to 
32 years.15 The average age at the time of operation was in 
the range of 4.9 to 18 years.15,21,22 Twelve hands (n = 12/ 
94) had radial dysplasia.15,21,22 Sletten et al.21 reported 12 
cases of thumb hypoplasia associated with a specific syn
drome or congenital disease.

Vuillermin et al.22 performed opponensplasty in 25 pa
tients affected by other diseases or syndromes. The mean 
follow-up was in the range of 6.4 to 11.9 years.15,21,22

Thumb function after ADM opponensplasty

Manske et al.14 reported an optimal ADM contraction and 
thumb opposition after opponensplasty in 95% (20/21) of 
patients. The unsuccessful transfer occurred in only 1 pa
tient who developed a flexion contracture and a limited 
extension of the MCP joint due to a failure in performing the 
surgical technique.

Mende et al.17 used the Rotterdam Intrinsic Hand My
ometer to assess thumb flexion strength at the MCP joint, 
opposition, and palmar abduction strength. All parameters 
for strength were reported to be lower than age-related 
normative values. However, reduction in opposition 
strength was the only one with a statistically significant 
difference (p ≤0.01; opposition strength in affected 
thumb—mean: 30.3 kg; contralateral thumb: 36.8 kg; % of 
age and sex-matched normative data: 51%). Furthermore, 
Mende et al.17 reported a reduction in grip strength as 
compared to the opposite normal thumb and the age-re
lated normative values in the absence of a statistically 
significant difference.

Oberlin and Gilbert19 reported functional results as “very 
good,” “good,” or “fairly good” related to the degree of 
antepulsion and rotation reached by the thumb. All children 
had an improvement in antepulsion and rotation of the thumb 
function.19 Nine thumbs were rated as “very good,” 4 thumbs 
as “good,” and 1 thumb as “fairly good.” Shibata et al.20 re
ported an improvement in thumb opposition in 100% of cases. 
The reconstructed thumb was opposable to the little finger at 

67% and to the ring finger at 100%. Ogino et al.18 did not report 
any limitations in the performance of daily activities. Manske 
et al.14 reported a qualitative improvement in the usefulness 
of the thumb. In their study, Upton et al.11 reported a com
plete integration of the new thumb into hand function, 
without any apparent correlation between hand dominance or 
functional preferences for one side or the other. In the Mende 
et al.17 study, the ABILHAND-Kids questionnaire was dis
pensed, and parents reported a majority of activities that 
their child could perform without the help of others. Only 1% 
of activities could not be completed independently and were 
scored as “impossible.”

Thumb function after FDS opponensplasty

Kraker et al.15 measured the range of motion of flexion, 
extension, radial and palmar abduction, and opposition of 
the thumbs both actively and passively. They distinguished 2 
groups of patients: the operated type II thumbs and the 
contralateral non-operated type II thumbs. All the para
meters analyzed were lower in the operated group than the 
other, but only the reduction in retroposition had a statis
tical significance (p = 0.004). In both groups, the range of 
motion was reduced compared with normative data. A good 
opposition was found after the FDS opposition transfer, with 
mean Kapandji scores of 7.7 in operated type II thumbs and 
6.8 in operated type IIIA thumbs.

With a mean Kapandji score of 8, both type II and type 
IIIA thumbs showed a moderate loss in hand strength when 
there was good opposition. This was also shown by Sletten 
et al.21 and Vuillermin et al.22 Vuillermin et al.22 reported a 
greater arc of motion at the interphalangeal (IP) joint in 
type II thumbs than in type IIIA (33° versus 12°, p = 0.01). 
On the contrary, there was not a significant difference in 
the arc of motion at the MCP joint (60° vs 24°, p = 0.24). 
When comparing ADM and FDS transfer, Mende et al.17 re
ported a lower Kapandji score for the second one, but the 
difference was not significant.

Grip and pinch strength after ADM opponensplasty

Ogino et al.18 reported a qualitative comparison of pinch 
function preoperatively and postoperatively. A total of 89% 
(8/9 patients) improved after the operation, moving from 
an absent, poor, or good pinch to an excellent pinch. One 
patient showed an absent pinch before surgery and moved 
to a satisfactory pinch function. Upton et al.,11 described a 
standard quantitative method of key pinch strength mea
surement, which showed a remarkable reduction in the 
average of 40% of normal. Mende et al.17 assessed the tip, 
tripod, and key pinch strength by using a pinch dynam
ometer. In all patients, these measurements were lower in 
comparison with the normal contralateral thumb (p < 0.01; 
tripod pinch in affected thumb—mean: 2.5 kg; contralateral 
thumb: 4.3 kg; tip pinch in affected thumb—mean: 1.3 kg; 
contralateral thumb: 1.8 kg; key pinch in affected 
thumb—mean: 2.7 kg; contralateral thumb: 5.3 kg) and with 
age-related normative values with a statistically significant 
difference. Finally, Manske et al.14 reported a qualitative 
evaluation of dexterity and strength of the thumb, de
scribing an improvement in all the operated digits. Shibata 
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et al.20 evaluated key pinch and pulp pinch. While the pulp 
pinch was equivalent to the other hand, the key pinch was 
125% of the opposite.

There was no significant loss of little finger abduction 
following ADM opposition transfer in Manske et al.14’s study. 
Mende et al.17 measured the abduction strength of the little 
finger, resulting in a reduction after the ADM transfer 
compared with a normal thumb and normal age-matched 
values in the absence of a statistical significance.

Grip and pinch strength after FDS opponensplasty

Kraker et al.15 evaluated hand strength between operated 
and non-operated type II thumbs. For the operated group, 
the average of grip strength measurements was approxi
mately 48% of normal thumbs, versus 60% in the non-oper
ated group. On the contrary, the opposition strength after 
surgery was increased compared with contralateral hypo
plastic thumb with a statistical significance (p = 0.01, 72% 
of normal strength in operated thumb type II; 33% of normal 
strength in contralateral not operated thumb type II).

Little finger strength abduction after FDS opposition 
transfer was increased in the operated group in comparison 
with the non-operated group. In operated type II thumbs, 
pinch strength and key pinch strength were significantly 
greater than in type IIIA operated thumbs.

Vuillermin et al.22 reported a greater grip and lateral 
pinch strength in patients with type II thumbs than in the 
type IIIA group. Tripod pinch, key pinch, and grip strength 
were 2 SD below the average of normal thumbs in both 
groups. Finally, Sletten et al.21 evaluated hand strength, 
obtaining results comparable to previous studies.15,22

Mende et al.17 reported greater grip, tripod pinch, and tip 
pinch strengths in patients who underwent ADM opponens
plasty than in the FDS opposition transfer group. However, 
the difference was not statistically significant. On the 
contrary, patients who underwent FDS transfer had a 
greater little finger abduction strength than others.

MCP motility and stability after ADM 
opponensplasty

Upton et al. (2008)11 reported a marked limitation of mo
tion at both MCP and IP joints in 3 thumbs following polli
cization and 3 hypoplastic after ADM opponensplasty. Ogino 
et al. (1986)18 reported stability of the MCP joint in 67% of 
thumbs (6/9). Four of the 9 thumbs were unstable at the 
MCP joint preoperatively and required an adductorplasty. 
During the follow-up, the MCP joint was stable in all 4 
thumbs, but 3 of these had a radial deviation when 
pinching. In 1978, Manske et al.14 found that the MCP joint 
was unstable and the ulnar collateral ligament was loose in 
11 thumbs before surgery. However, 82% of these thumbs 
(9/11) had stable MCP joints after surgery. In 1 of the 2 
unstable joints, additional surgery was required. In the 
Mende et al.17 study, the instability rate of the MCP joint 
was 93% (14/15) after ADM transfer. Among these, 4 pa
tients (29%) were unstable at 30° of MCP deviation, whereas 
8 patients (57%) were both at 0° and 30°. Finally, Oberlin 
and Gilbert19 reported MCP instability in t2wo cases, which 
required temporary pinning of the joint.

MCP motility and stability after FDS opponensplasty

In Kraker et al.15 study all type II thumbs had a stable MCP 
joint, whereas 3 of the 5 type IIIA thumbs were unstable 
with a range of instability between 31° and 34°. Only 1 type 
II thumb had instability in the IP joint.

In the Sletten et al.21 study, all MCP joints were stable on 
the ulnar side deviation, whereas 9 were unstable radially 
in the absence of a reduction in thumb function in daily 
activities (4 type II thumbs and 5 type IIIA thumbs). None 
needed additional surgeries. All IP joints were stable, but 5 
type IIIA thumbs had a positive dorsal shift.

Mende et al.17 compared the instability of the MCP joint 
between the group that underwent ADM opposition transfer 
and the group in which FDS opponensplasty was performed. 
No statistically significant differences were reported. In
stability of the UCL of the MCP joint was found in 2 of 4 
patients following reconstruction with an FDS tendon slip. 
In total, 75% of thumbs were unstable after FDS opposition 
transfer, and 93% after ADM opponensplasty.

Thenar region appearance after opponensplasty

Patient satisfaction scores after ADM transfer were reported 
in 1 study.17 Parents rated the aesthetic outcome 7.4 out of 
10, ranging from 3.2 to 10. According to patients, appear
ance was rated 7.3 out of 10 in a range of 4.6 to 9.8. All 5 
remaining studies11,14,18–20 reported an improvement in the 
hand’s appearance by adding mass to the thenar eminence.

As concerning FDS transfer, Kraker et al.15 asked parents 
and their children to evaluate appearance. Appearance was 
rated by parents higher in non-operated type II thumbs than 
in operated type II thumbs but lower in comparison with the 
operated type IIIA thumbs group.

Complications after ADM opponensplasty

In 1978, Manske et al.14 reported only 1 unsuccessful ADM 
transfer (5%) in which the patient developed a limited exten
sion at the MCP joint of the thumb. Five studies have described 
the supplementary procedure.11,14,17–19 Upton et al.11 per
formed the first web release with or without the MCP joint’s 
ulnar collateral ligament reconstruction. Manske et al.14 per
formed an ulnar MCP capsular imbrication on 1 patient to in
crease the stability of the joint. In 2022, Mende et al.17

released the pollux abductus in 4 thumbs and performed an 
MCP corrective rotational osteotomy in 1 thumb. Oberlin and 
Gilbert19 performed a Z-plasty of the first web space in 6 cases.

Complications and additional procedures after FDS 
opponensplasty

Vuillermin et al.22 reported 1 case in which a muscular im
balance was developed and required extensor indices to 
extensor pollicis longus transfer 18 months after primary 
surgery. Three patients with type IIIA thumb hypoplasia 
underwent a subsequent radial collateral ligament re
construction due to MCP instability. In the Sletten et al.21

study, none of the children underwent additional surgeries. 
Kraker et al.15 reoperated on 1 patient due to wound 
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healing problems. Another child underwent secondary sur
gery to regain sufficient tension in the FDS tendon transfer 
and stabilize the CMC joint.

Discussion

Thumb hypoplasia is marked by significant anatomical 
variability, which poses challenges in determining the most 
suitable treatment approach. In type II and IIIA thumb hy
poplasia, the main goal should be the restoration of oppo
sition by performing a muscle transfer to provide adequate 
strength without interfering with muscle function itself.22

The ideal age for surgery is controversial. Riordan et al.23

suggested performing surgery when the child is between 3 and 
6 months of age to promote a better cortical representation of 
the thumb. In this review, the average age at the time of 
operation was in the range of 2 to 18 years,11,14,15,17–22 but the 
delay was not correlated with increased difficulties in devel
oping new abilities for both techniques.

Since it is challenging to evaluate pinch strength and grip 
strength in children, most of the articles focus on a quali
tative analysis rather than a quantitative one.11,14,18–20

However, when the results after ADM opponensplasty were 
objectively assessed, it was demonstrated that operated 
hypoplastic thumbs are weaker than normal thumbs.17 Op
position and pinch strength were significantly reduced when 
functional outcomes were compared with the opposite 
thumb and age-related normative values.17 Nevertheless, 
the same operated children could perform a vast majority 
of manual activities without external help.17 Consequently, 
while objective measures have highlighted strength limita
tions in providing quantifiable data, patient-reported out
comes have offered a more practical perspective, 
demonstrating that opponensplasty remains effective in 
ensuring functional independence.

The same strength reduction was observed in children 
who underwent FDS transfer,15,21,22 since it could be attri
butable to the congenital disease itself. However, when 
Kraker et al.15 compared the group of operated type II 
thumbs with the non-operated type II group, the first one 
was found to be even weaker than the other, demonstrating 
that this technique affects the overall hand strength. In 
addition, reduction in strength appears to be proportional 
to the severity of the deformity, since pinch and key pinch 
strengths were greater in the operated type II hypoplasia 
group than the operated type IIIA group.15

Both ADM and FDS opponensplasty have been shown to 
achieve good opposition, but a lower Kapandji score was re
ported for FDS transfer, although no statistically significant 
difference was found.17 Kapandji scores after the FDS tech
nique were similar between type II and IIIA, or better in the 
first one.15,22 Overall ADM transfers have demonstrated a 
globally better function score and long-term strength.17

In the Vuillermin et al.22 study, patients have shown a re
duction in the range of motion of the IP joint, with type II 
hypoplasia performing better than type IIIA. The same trend 
was not demonstrated at the MCP joint, although a reduction 
was still reported.17,22 Failure to produce IP flexion could be 
attributed to the congenital deformity itself and, likely, to a 
malposition in flexor pollicis longus (FPL) “pollex abductus” 

condition.24,25 Mende et al.17 reported 4 cases of pollex ab
ductus managed by the release of FPL and its relocation.

For all the studies analyzed, MCP instability after ADM 
opponensplasty is the main concern, affecting the final func
tional outcome. The cause of such instability could be often 
attributed to an ulnar collateral ligamentous instability,15 and 
it has frequently required additional procedures. On the 
contrary, studies on FDS transfer have shown that the less 
frequent instability of MCP and IP joints did not often require 
additional surgical intervention.21 Therefore, this review re
veals that FDS transfer can achieve superior long-term stabi
lity compared with ADM opponensplasty. However, it has been 
demonstrated that the more severe the deformity, the higher 
the likelihood of requiring an additional stabilization proce
dure.15,22 Furthermore, to prevent this complication, some 
modifications to the Huber-Littler technique have been re
ported. Among these, Takayama et al.13 proposed anchoring 
the ADM tendon to the adductor pollicis insertion on the ulnar 
side of the MCP joint, while Yamaguchi et al.26 proposed an
choring the abductor pollicis brevis tendon by its rerouting. 
Both techniques aim to ensure that the transferred tendon 
acts as a UCL in a single-stage procedure.

All the included studies11,14,17–19 concerning ADM oppo
nensplasty showed an improvement of the thenar emi
nence, and both patients and parents were satisfied when 
they were asked, indistinctly between type II and IIIA 
thumbs. On the contrary, in the Krake et al.15 study, the 
appearance of the operated hand after FDS surgery in type II 
thumbs was rated by parents as lower in comparison with 
non-operated type II thumbs but higher in comparison with 
the operated type IIIA thumbs group.

Conclusion

This review was able to demonstrate that opponensplasty 
should not be considered as a solution to restore a normal 
opposable thumb but as a procedure that can improve 
functional outcomes. Functional limitations after surgery 
could often be attributable to the congenital disease itself. 
However, the final decision on the most appropriate tech
nique should take into account patient-specific factors and 
specific goals of each surgical procedure to optimize out
comes. The ADM opponensplasty aims to restore opposition 
and improve the thenar eminence appearance, placing less 
emphasis on joint stability. On the contrary, FDS oppo
nensplasty prioritizes stability at the expense of aesthetic 
appearance and strength. For this reason, factors such as 
the type of hypoplasia and the risk of joint instability are 
essential in the selection of the correct technique. Type IIIA 
hypoplasia has, by definition, a more unstable MCP joint 
than type II, and, consequently, a technique that addresses 
this instability is essential to achieve good functionality. 
Therefore, for these children, FDS transfer could be the 
most appropriate. On the contrary, patients with type II 
hypoplasia, in whom the risk of instability is minimal, are 
better suited to the ADM technique. The same considera
tions should be made for children with an associated radial 
anomaly where instability is of great concern.

Nevertheless, some modifications to the Huber-Littler 
technique reported in literature seem to achieve the same 
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goals of ADM transfer while simultaneously correcting joint 
instability by transferring a tendon that simulates a UCL 
ligament.13,26 These results may suggest that these varia
tions may ensure a superior opposition transfer in patients 
affected by type IIIA hypoplasia than FDS opponensplasty.

This review suffers from the limitation of a paucity of 
studies in literature and their retrospective nature. The 
heterogeneity of surgical procedures and methods for 
choosing which technique to use in the absence of a stan
dardized protocol could have influenced the varying out
comes across different studies, as well as the heterogeneity 
of methods used to analyze functional and aesthetic out
comes. The same outcomes could have varied depending on 
the analyzed sample and whether it included patients with 
other congenital diseases such as radial club hand. Moreover, 
qualitative assessment methods have often been used rather 
than quantitative ones, which are influenced by a subjective 
evaluation. Many results were not clearly documented, as 
well as complications and additional surgical procedures.

For future studies, surgical and rehabilitative protocol 
homogeneity followed by a unique standardized quantita
tive method focused on grip strength, dexterity, and stabi
lity assessment scales as well as patient-reported functional 
scores could better define ADM and FDS opponensplasty 
long-term outcomes for thumb hypoplasia.
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