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RÉSUMÉ

Étude clinico-épidémiologique d’une cohorte de 
105 patients avec des anomalies congénitales des 
membres

Introduction.  Les anomalies des membres sont un 
groupe hétérogène de malformations congénitales 
définies comme le développement incomplet d’un 
membre fœtal pendant la grossesse. Les malformations 
des membres représentent une pathologie répandue à 
travers le monde, y compris notre pays, avec des po-
tentielles complications graves en ce qui concerne la 
fonctionnalité du patient et l’aspect esthétique. En 
Roumanie, il n’y a pas assez de données sur l’impact 
de ces malformations.
Les objectifs de cette étude  étaient d’analyser les 
données épidémiologiques, cliniques et génétiques et 
d’évaluer les conséquences psychosociales des anoma-
lies des membres chez les patients du Bihor, Roumanie.
Matériels et méthodes.  L’étude est portée sur une 
cohorte de 105 patients à partir de la base de données 
fournie par le Centre Régional de Génétique Médicale 
de Bihor.
Résultats.  La majorité des patients (48) ont présen-
té seulement des anomalies des membres supérieurs. 
29 présentaient des anomalies des membres inférieurs 

ABSTRACT

Introduction.  Limb abnormalities are a heterogeneous 
group of congenital malformations defined as an in-
complete development of a fetus limb during pregnan-
cy. Limb abnormalities are spread worldwide, also in 
our country, with potentially severe complications in 
terms of patient functionality and aesthetic appear-
ance. In Romania, there is not enough data regarding 
the impact of these abnormalities.
The objectives of this study  were to analyze the epi-
demiological, clinical, and genetic data and to evaluate 
the psychosocial consequences of patients with limb 
abnormalities in Bihor County, Romania.
Materials and methods.  We performed a retrospec-
tive study on a cohort of 105 patients with congenital 
limb malformations (CLM), selected using the database 
of the Bihor Regional Center for Medical Genetics.
Results.  Most patients (48) presented only upper limb 
anomalies. Twenty-nine patients had lower limb anom-
alies and 28 suffered from both upper and lower limb 
anomalies. Polydactyly was the most common upper 
limb anomaly, and complete syndactyly was found in 
only one case. Syndactyly was the most common lower 
limb anomaly. There was only one case of phocomelia. 
Thirty-three cases were diagnosed in the context of a 
genetic syndrome.
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INTRODUCTION

Limb abnormalities are a heterogeneous group of 
congenital malformations defined as an incomplete 
development of a foetus limb during the intrauterine 
life. Congenital limb malformations (CLM) are spread 
worldwide, also in our country, with an estimated 
prevalence of 7.9/10,000 live new-borns1. CLM can 
vary from minor ailments, such as syndactyly (the par-
tial or total union of several digits), to serious malfor-
mations, such as the absence or shortening of a limb.

According to the European Registration of 
Congenital Anomalies (EUROCAT)2, these are some 
of the most frequent congenital disorders. CLM may 
present a high degree of severity through their nega-
tive impact on functionality and aesthetic appearance.

Despite their high prevalence, there are few stud-
ies conducted in Romania on this topic. This article 
focuses on the presentation of a clinical-epidemiolog-
ical study of a cohort of 105 patients with CLM of 
the limbs, from Bihor County, Romania. The results 
of this study could lead to a better diagnosis, man-
agement, and prevention of CLM, as well as raising 
awareness of the importance of eliminating factors 
that could lead to CLM.

The etiology of CLM can be attributed to deter-
minant (genetic or teratogenic) and favouring factors 
(risk factors). Genetic factors can be genetic muta-
tions in the family, for several generations, or arising 
de novo. Teratogenic factors include the pharmaceuti-
cal agents like thalidomide, warfarin, valproic acid, 
misoprostol, phenytoin3. Also, the chorionic villus 
sampling was identified as a risk factor4.

Isolated congenital defects were associated with 
low birth weight (<2499g), premature birth, upper 
respiratory tract infection of the mother during the 
first 3 months of pregnancy, smoking, parents’ level 
of education5.

Embryological development of the limbs

The embryological development of the limbs 
occurs during weeks 4-8 from the upper and lower 
limbs̀  buds. The limb buds appear in week 4 on 
the ventral side of the trunk in the lower cervical 
and lower lumbar regions and are formed by a core 
of mesodermal tissue (originating in the lateral 
somato-pleural plate) and an ectodermal covering. 
The first one exerts an inductive action on the sec-
ond one so that the apical ectodermal ridge (AER) 
is formed6,7. The AER itself induces the differentia-
tion of the underlying mesodermal tissue and is re-
sponsible for growth along the proximal-distal axis 
(shoulders to digits) and limb differentiation; fibro-
blast growth factor (FGF) signaling is involved 8. The 
second important region is the zone of polarizing 
activity (ZPA) which is at the base of the limbs and 
involved in the growth on the anterior-posterior axis ( 
from digit 1 to digit 5); the ZPA belongs to the poste-
rior mesodermal tissue and is regulated by the Sonic 
Hedgehog (SHH) gene8,9. The final region involved 
in the limb development process is located in the un-
derlying ectodermal tissue, being under the control of 
the WNT7A signalling pathway. This ensures growth 
on the dorsal-ventral axis (from the back of the hand 
to the palm)6,10. For a proper development of the up-
per or lower limb, the coordination of these three 
growth axes is essential, process that takes place with 

et 28 avaient des anomalies des membres supérieurs 
et inférieurs. La polydactylie était l’anomalie la plus 
fréquente du membre supérieur, et la syndactylie com-
plète a été retrouvée dans un seul cas. La syndactylie 
était l’anomalie la plus fréquente des membres infé-
rieurs. Il n’y a eu qu’un seul cas de phocomélie. 33 
cas ont été diagnostiqués dans le cadre d’un syndrome 
génétique.
Conclusions.  Les cas les plus fréquemment diagnos-
tiqués étaient des anomalies des membres supérieurs. 
L’étiologie monogénique était la plus fréquemment 
identifiée (32 cas), et l’étiologie polygénique était la 
cause la plus rare (3 cas).

Mots-clés:  malformation congénitale, membres, ano-
malies génétiques.

Conclusions.  The most commonly diagnosed cases 
were the upper limb anomalies. Monogenic etiology 
was the most frequently identified (32 cases) and poly-
genic was the rarest cause (3 cases).

Keywords:  congenital malformation, limb, genetic 
anomalies.

List of abbreviations:
CLM – congenital limb malformation
EUROCAT – European Registration of Congenital 
Anomalies
ICD-10 – 10th International Classification of Diseases
AER – apical ectodermal ridge
FGF – fibroblast growth factor
ZPA – zone of polarizing activity
SHH – Sonic Hedgehog gene
BhRCMG – Bihor Regional Center for Medical 
Genetics
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the help of a large number of genes, which in turn are 
regulated by numerous promoters, enhancers, inhibi-
tors and repressors.

Classification of CLM
There are several classifications of CLM, based 

on the affected limb and the degree of severity: mul-
tiplication, failure of separation or even failure of for-
mation of a certain segment. According to the 10th 
International Classification of Diseases (ICD-10), 
osteoarticular congenital malformations correspond 
to codes Q67-Q78. These codes are used to classify 
also CLMs, noting that there are different codes 
for polydactyly and supernumerary pollex/hallux 
(thumb/great toe), and for complete and incomplete 
syndactyly, respectively, with different mechanisms 
of production or different therapeutic options. They 
include supranumerary thumbs, great toes or digits 
(polydactyly), syndactyly, absence of hand or foot, ab-
sence or shortening of the forearm or calf, absence 
of the entire limb, phocomelia, achondroplasia etc.

The clinical diagnosis is often possible by simply 
inspecting the affected limb. Plain radiography and 
ultrasonography are useful to confirm the imaging 
diagnosis. Monogenic causes of CLM can be identi-
fied, in certain cases, by genetic testing. Some of the 
conditions that can be tested are shown in Table 1.

Psychosocial consequences of CLM
CLM are associated with a significant impact 

on the mental state of patients and their families. 
Children with CLM, especially hand anomalies, com-
pared to control groups, are at significantly higher 
risk of social isolation, increased anxiety and low 
self-esteem17. Moreover, the parents or guardians of 
these children also have frequent feelings of guilt, 
isolation and perceive a lack of resources to support 
their children18.

The upper member is essential in terms of social 
integration and human interaction and is therefore 

extremely important for the psycho-social develop-
ment of children. Unlike other malformations, those 
of the upper limb are generally visible to both patients 
and people in the entourage. It has been shown that 
obvious congenital conditions are commonly associ-
ated with negative body image, low self-esteem, poor 
quality of life, and difficulties in social interactions19.

According to Goffman’s stigma theory20, chil-
dren with congenital limb abnormalities have dif-
ficulties in integrating into society. Their disability 
vulnerabilities are frequently exposed and analysed 
because society perceives people with congenital 
anomalies as “others”, “outside the group”, without 
various social privileges that are normal for the “nor-
mal” group. For example, patients may be excluded 
from many activities for children involving the use 
of both limbs. Having fewer opportunities than 
children without malformations and feeling stigma, 
they internalize these limitations imposed by society 
through cognitions such as: “I cannot play the violin, 
I do not have two hands”. Thus, out of the desire to 
integrate into the “normal” group, children with dis-
abilities either try to hide their deficit in order not to 
look different or internalize the social and functional 
limitations that are projected on them and identify 
with the group of “different ones.”

THE OBJECTIVE OF THE STUDY was to obtain a more 
accurate knowledge of the clinical, genetic, epidemi-
ological and psychosocial impact of CLM in Bihor 
County, Romania. We performed an epidemiological, 
clinical, and genetic data analysis of a cohort of pa-
tients with CLM, selected from the period 2005-2022, 
and the longitudinal analysis of the psychosocial con-
sequences of CLM.

MATERIAL AND METHODS

We performed a retrospective study on a cohort 
of 105 patients with CLM, selected using the database 

Table 1. Genetic syndromes associated with limb abnormalities.
Apparent etiology OMIM Numbers Associated genes

Cornelia de Lange Syndrome11 122470, 300590, 610759 NIPBL, SMC1A

Fanconi anemia12 227650 FANCA, FANCB, FANCC, FANCD2, FANCE, 
FANCF, FANCG, FANCI, FANCL, FANCM

Holt-Oram Syndrome13 142900 TBX5

Nager acrofacial dysostosis14 154400 AFD1

Okihiro Syndrome15 607323 SALL4

Smith-Lemli-Opitz Syndrome16 270400 DHCR7

Legend: NIPBL – Nipped-B-like protein cohesin loading factor; SMC1A – structural maintenance of chromosomes 1A; 
FANCM – Fanconi anemia complementation group A-M; TBX5 – T-box transcription factor 5; AFD1 – acrofacial dysostosis 
1, Nager type; SALL4 – Spalt-like transcription factor 4; DHCR7 – 7-dehydrocholesterol reductase.
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of the Bihor Regional Centre for Medical Genetics 
(BhRCMG). We collected demographic data, clini-
cal data, genetic testing results and evolution of the 
disease. Data from the patients’ medical documents 
were used (CLM and genetic disease records, obser-
vation sheets, medical records, laboratory, imaging, 
and genetic analysis results). The study included 983 
patients.

The criteria for inclusion in the study were the 
following: patients with a confirmed diagnosis of 
CLM encountered in the BhRCMG database in the 
period 2005-2022.

The exclusion criteria were the following: pa-
tients with uncertain diagnosis, not falling within 
the time frame set for the study (2005-2022).

The programs of the Office 365 package (Word, 
Excel) and MedCalc were used for data processing.

The patients were invited to participate in the 
study. Before deciding whether to participate, it was 
important that they understood the purpose of the 
study, what their participation involved, and any po-
tential risks or benefits associated with it. They took 
the time to read the consent form carefully and ask 
questions before making any decisions.

There were no risks for the patients because 
their observation sheets and genetic disease records 
were checked, and they benefit from a re-evaluation. 
The confidentiality related to their identity was re-
spected.

Figure 1. Locations of limb malformations

Figure 2. Proportion of isolated and associated CLM

Figure 3. Malformations of the upper limb
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This research study has undergone ethical review 
and received approval from the Ethics Committee of 
the University of Oradea, Faculty of Medicine and 
Pharmacy, before proceeding. The Ethics Committee 
has evaluated the study’s design and protection of 
participants’ rights and welfare.

RESULTS

In this study, 105 patients were analysed, of 
which 49 were female and 56 male. Fifty-five of them 
lived in urban areas and 50 in rural areas.

A positive family history was identified in 27 pa-
tients (25.7%). Genetic consultation was performed 
in all patients, and genetic testing was proposed for 
some of them. The etiology of the malformations 
could be established in 44 (41.9%) of the cases. Of 
these, 32 (73%) were monogenic, 9 (20%) chromo-
somal, and 3 (7%) polygenic.

The most frequent limb abnormality was that of 
the upper limb (46%). The lower limb was affected 
in 27% of cases, while the other 27% of patients had 
both upper and lower limb malformations. The dis-
tribution of these CLM is shown in Figure 1.

Figure 4. Malformations of the lower limb.

Figure 5. Congenital limb malformations associated in syndromes
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Most of the patients (96) had an isolated limb 
malformation, according to ICD-10. Only 9 of the 
patients in this study were identified with more than 
one ICD-10 code (Figure 2).

Malformations of the upper limb were ICD-10 
classified according to their location. Other mal-
formations, corresponding to the Q71.8 code from 
ICD-10, were encountered most frequently (24%), 
and polydactyly and syndactyly were on the second 
place in frequency (17% each, of the total number 
of cases with upper limb anomalies). Figure 3 shows 
the distribution of malformations of the upper limb.

Malformations of the lower limb were divided 
similarly to those of the upper limb. The most com-
mon congenital anomaly of the lower limb was partial 
syndactyly (44%), followed by other malformations 
corresponding to the ICD-10 codes (11%), complete 
syndactyly (9%) and polydactyly (9%). The distribu-
tion of these anomalies is highlighted in Figure 4.

CLM were part of a genetic syndrome in 33 
cases. Congenital arthrogryposis multiplex and hy-
pochondroplasia were the most common syndromes, 
7 cases each, followed by achondroplasia, 6 cases. The 
distribution of the most common syndromes can be 
seen in Figure 5.

From a clinical point of view, associations of 
the analysed osteo-articular anomalies with other 
musculoskeletal (14.95%), cardiovascular (12%), and 
gastrointestinal (9%) conditions were observed more 
frequently. Complications such as limb fractures and 
non-specific changes in the blood count have been 
observed less frequently.

Regarding the psychosocial consequences of the 
CLM in patients included in the study, they all un-
derwent genetic consultation, orthopaedic consulta-
tion, psychological evaluation, laboratory tests (blood 
count and general or specific biochemical tests de-
pending on the suspected associated pathology).

In most cases (46.51%), the evolution of patients 
was unfavourable (depressive syndrome in 39.86% of 
patients, and 5 patients presented autolytic behav-
iours). Also, 19% had a stationary evolution, 18% 
sublethal and 16.49% lethal.

DISCUSSION

In the present study, 105 cases of CLM were 
identified. Most patients (46%) presented a malforma-
tion of the upper limb, a result close to other studies. 
Most patients were male (53%). The largest percent-
age was represented by patients from the urban area 
(52%). According to these results, the male sex is 
slightly more prone to develop CLM and in the urban 
area CLM appear with a higher frequency, probably 
due to the exposure to different factors.

A study by Betard et al. carried out in Alberta22 
shows that the majority of patients were also male 
(61.8%) and the percentage of upper limb involve-
ment was the highest (55.9%). These authors included 
170 patients from 1980 to 2012 and identified the 
frequent association of limb anomalies with muscu-
loskeletal (28.6%), cardiovascular (16.8%) and gastro-
intestinal (12.6%) anomalies. In our study, the most 
frequent associations were similar, but in a lower per-
centage (musculo-skeletal anomalies 14.95%, cardio-
vascular 12%, gastrointestinal 9%).

Within the anomalies of the upper limb, poly-
dactyly was the most frequently identified, like a re-
cent study conducted in Korea (23.3%) by Shin et 
al. on a group of 10,704 patients with upper limb 
malformations23. Another similarity with our study 
is the increased proportion of male patients (57.7%). 
Contrary to our study, more frequent associations 
with cardiovascular (24.9%), musculoskeletal (19.9%) 
and digestive (19.6%) disorders were identified.

Another similar study, conducted by Jurca et al. 
on 301 patients24, highlights the presence of anoma-
lies mainly among males (52%), the predominantly 
sporadic appearance of these anomalies (83.4% with-
out family history), deformities to the upper limbs 
in most cases (60.8%), deformities of the lower 
limbs were less common (15.3%), with both upper 
and lower limbs affected in almost a quarter of the 
cases (23.9%). Polydactyly was most frequently found 
(27.9%).

A study conducted in New York by Goldfarb 
et al25 identified polydactyly as the most common 
upper limb malformation, followed by syndactyly. 
Syndromic associations were relatively rare (0.44 per 
10,000 live births). The results of our study, although 
on a much smaller group and in a different geographi-
cal area, are consistent with the results of this study.

Furniss et al. conducted a study on a group of 
202 patients26 and identified polydactyly as the most 
common CLM. Following indications and perform-
ing genetic testing, a cause could be identified in 23 
patients. According to the findings of the genetic 
tests, the most frequent was the monogenic etiology, 
followed by the chromosomal etiology. In Furniss’s 
study, 52% of patients who were genetically tested 
also had a family history of genetic involvement.

Goldfarb et al. also conducted a study in which 
they only looked at upper limb malformations27. The 
majority of those affected were male (51%), a propor-
tion of 17% presented syndromic association, poly-
dactyly was the most common CLM, followed by 
arthrogryposis.

A similar study was conducted in Pakistan on a 
group of 153 patients28. Male patients were affected 
approximately 2 times more frequently than female 
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patients. Polydactyly was present in 71% of the cases 
and the upper limb was more frequently affected 
than the lower limb. In most cases, no family history 
was identified (78%).

In our study, patients presented high rates of de-
pression (39.86%), especially those whose disease pro-
gressed unfavourably. This result contradicts other 
studies, such as the one conducted by Andersson et 
al29, who identified rather positive emotions in pa-
tients with malformations of the upper limbs and a 
general self-esteem as high as in the group of Swedish 
adolescents without a pathology of limbs.

A study conducted by Franzblau et al30 dem-
onstrated that these patients experience emotional 
stress more often related to functional limitations 
rather than aesthetic appearance, but adopt positive 
styles of overcoming stress, methods that increase 
self-esteem. It was concluded that the most important 
role in reducing the levels of depression and anxiety 
is the social support (family members, teachers, class-
mates). In Romania, it is very likely that this aspect 
is deficient.

The terminology of limb malformations takes on 
an important aspect, to which American medicine 
has paid much attention over the years. According to 
the study of Biesecker et al21 on congenital malforma-
tions, an even broader classification can be used than 
ICD-10 to better understand and manage patients 
with such pathologies, but also their needs, especially 
from a therapeutic point of view.

A report by the Save the Children organiza-
tion31 stated that in general, children, parents and 
sometimes teachers have a hostile attitude towards 
the integration of children with disabilities in regular 
classes. In addition, despite the regulations on acces-
sibility in public places, many local institutions do 
not have adequate access routes, which limits the lei-
sure, education, and culture opportunities of these 
patients.

CONCLUSIONS

In the last 18 years, 105 patients with CLM were 
diagnosed in Bihor county, most of them being male 
patients, coming from the urban area. Most congeni-
tal malformations were identified in the upper limb; 
among these, polydactyly and syndactyly were the 
most common, and lower limb malformations were 
represented by syndactyly in most patients. Most 
CLMs had a monogenic etiology.

The most common genetic syndromes that were 
diagnosed, in which CLM were identified, were the 
following: arthrogryposis, hypochondroplasia and 
achondroplasia.

Many cases of depression have been identified in 
the course of the disease, especially in the group of 
patients with an unfavourable evolution.
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