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Abstract

Aim: Identification and treatment management of congenital or acquired hand anomalies are serious problems for orthopedic and plastic
surgeons. With the start of medical education in hand surgery as a subspecialty, the number of hand surgeons has increased, and this
problem has partially been removed. This study aimed to contribute to the epidemiologic data of our country by sharing admission times
and types, treatment management, and demographic data of children admitted with hand anomalies to a tertiary health center in the light
of the literature.

Methods: Pediatric patients who were admitted with hand anomalies to the hand surgery clinic between 01.12.2018 and 01.12.2019 were
included in this cross-sectional study. They were classified by extended OMT (Oberg, Manske, and Tonkin) classification by using the
data obtained from the hospital registry. Patients’ ages, genders, diagnoses, admission times, educational statuses, treatment plans and
decisions of parents on the treatment were evaluated by a single hand surgeon available in the region.

Results: Out of approximately 1500 patients admitted to the hand surgery clinic, 49 patients between the ages of 0 and 18 with pediatric
hand anomalies were included in the study. Out of 49 patients, 7 had acquired and 42 had congenital hand anomalies. The most common
congenital anomaly was trigger finger. Eleven (22.5%) of the patients were at school age, 12 (24.5%) at pre-school age, and 26 (53%)
were infants, aged 2 years and below.

Conclusion: It is highly important for patients with hand anomalies to reach the appropriate physician at the right time so that their
treatment may be planned accordingly, the present anomaly does not delay the growth of the child, the deformity does not progress
further and that these individuals can be brought into the society earlier. Therefore, we believe that the number of physicians should be
increased due to the following reasons: Hand surgery is a new branch and these patients should be referred to subspecialists in
accordance with the demands of the patients’ parents. This branch is vital for the region, and there are patients still waiting for their
already planned surgery.

Keywords: Congenital anomaly, Pediatric patient, Hand surgery
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Amag: Konjenital veya edinsel el anomalilerinin tanimlanmasi ve tedavi yonetimi ortopedik ve plastik cerrahlar igin ciddi problemlerdir.
El cerrahisinde tibbi egitimin bir alt uzmanlik olarak baslamasiyla, el cerrahlarinin sayist artmis ve bu sorun kismen giderilmistir. Bu
¢alisma, el anomalisi ile tigiincii basamak bir saglik merkezine basvuran ¢ocuklarin kabul tiplerini, tedavi yonetimini, kabul siirelerini ve
demografik verilerini literatiir esliginde paylasarak iilkemizin epidemiyolojik verilerine katkida bulunmay1 amaglamustir.

Yontemler: 01.12.2018 - 01.12.2019 tarihleri arasinda el cerrahisi klinigine el anomalisi ile basvuran pediatrik hastalar bu kesitsel
caligmaya alindi. Hastalarin dosya kayit sistemlerinden elde edilen veriler kullanilarak uzatilmig OMT (Oberg, Manske, and Tonkin)
smiflandirmasina gore simflandirildi. Hastalarin yasi, cinsiyeti, tanisi, kabul siiresi, egitim durumu, tedavi planlamasi ve ebeveynlerin
tedaviye iligkin kararlari bélgede mevcut tek el cerrahi tarafindan degerlendirildi.

Bulgular: El cerrahisi klinigine bagvuran yaklagik 1500 hastadan 0 ile 18 yaglar1 arasinda gocuk el anomalisi olan 49 hasta ¢aligmaya
dahil edildi. 49 hastanin 7'sinde edinsel ve 42'sinde konjenital el anomalisi vardi. En sik gériilen konjenital anomali tetik parmak idi.
Hastalarin 11'1 (%22,5) okul ¢aginda, 12'si (%24,5) okul 6ncesi yasta ve 26's1 (%53) 2 yas ve alt1 bebeklik doneminde idi.

Sonug: El anomalisi olan hastalarm uygun zamanda uygun doktora ulagmalari, deformitenin uygun zamanda tedavi olmasi, mevcut
anomalinin ¢ocugun gelisimini engellememesi, deformitenin daha da biiylimemesi ve bu bireylerin topluma erkenden kazandirilmasi
agisindan ¢ok onemlidir. El cerrahisinin bolgede yeni bir olusum olmasi, bu hastalarin yan dal olan el cerrahisine yonlendirilmesi,
ebeveynlerin bu yonde taleplerinin olmasi, halen planlanan ameliyatlarin1 bekleyen hastalarin olmasi nedeniyle bolgede el cerrahin
olmasi ¢ok dnemlidir ve bu nedenlerden dolay1 hekim sayisinin artirilmasi gerektigi kanaatindeyiz.

Anahtar kelimeler: Konjenital anomali, Pediatrik hasta, El cerrahisi
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Introduction

Upper extremity has functionally had a crucial role in
people’s daily life, even in the development of civilization
throughout history. Identification of functions and structure of
the hand, which plays the main role in the functional structure of
human, has always been an object of interest and many studies
on identification of hand deformities (congenital or acquired),
determination of their frequencies among different races and
societies, and treatment modalities have been performed. This
study aimed to identify the frequency of patients admitted to the
hand surgery center of our hospital with hand anomalies (after
the specialist hand surgeon was appointed) and share our
knowledge in light of the literature. Upper and lower extremity
anomalies vary widely and these anomalies, whether congenital
or acquired, cause loss of function and many psychological
problems, thereby impairing the quality of life [1]. A study [2]
evaluating the distribution of patients admitted with upper
extremity injuries to the hand surgery clinic in terms of whether
they were emergent or elective was performed in the region,
however, epidemiologic evaluation of pediatric patients with
hand anomalies according to patient group was not performed.
Many studies on hand anomalies and different incidences among
different races and societies were reported in the literature [3-7].

This study aimed to identify the types of patients
admitted with congenital [8] and acquired [9] anomalies within a
year to the hand surgery clinic of a tertiary care university
hospital serving approximately five cities. We believe that the
data obtained from this study will be useful for future
epidemiological studies and that knowledge of sociodemographic
characteristics of these patients will be a guide in planning
treatment services.

Materials and methods

This cross-sectional study was performed on patients
admitted with congenital and acquired anomalies to our hand
surgery clinic between December 2018-December 2019. Patients
who were under the age of 18 and who did not complete the
growth curve were included in the group. A total of 3 patients
who were under the age of 18 with closed physes were excluded.
In compliance with the distribution of the patients, patients
admitted at the age of 1 month or below were evaluated as 1-
month old patients as there would not be any delay at the time of
treatment. The study was performed in accordance with the
Declaration of Helsinki and approved by the local Ethics
committee (no: 2019/18-09).

Data collection tools

Patients’ ages, genders, diagnoses, etiologies, treatment
statuses, the city where they came from, admission times, and
whether there was any sequela due to delayed admission were
recorded. Ages of all patients in the study were calculated in
months. Diagnoses were classified according to the “Refinement
of Oberg, Manske, and Tonkin (OMT) Classification (Extended
Version)” (Table 1) [10,11]. Based on the treatment plan,
patients were classified as the ones who were operated, the ones
who refused treatment, the ones whose future surgery was
planned and the ones with managed conservatively. Admission
timing of the patients was divided into early, late, and normal
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timing for each patient group. Clinical evaluation was performed
by a single physician with physical examination and comparative

x-ray monitoring of both upper extremities.
Table 1: Refinement of Oberg, Manske and Tonkin (OMT) Classification (Extended Version)
1. Malformations

A. Failure of axis formation/differentiation— entire upper limb
1. Proximal-distal axis
i. Brachymelia with brachydactyly
ii. Symbrachydactyly
iii. Transverse deficiency
Amelia
Clavicle
Long/short above elbow
Wrist
Proximal/distal carpal row
Metacarpal
Proximal/middle/distal phalanx
iv. Intersegmental deficiency
Phocomelia (total/proximal/distal)
. Radial-ulnar (anteroposterior) axis
i. Radial longitudinal deficiency
Thumb hypoplasia (with proximal limb involvement)
ii. Ulnar longitudinal deficiency
iii. Ulnar dimelia
iv. Radioulnar synostosis
v. Humeroradial synostosis
Elbow ankyloses
. Dorsal-ventral axis
i. Nail-patella, Fuhrmann, and Al-Awadi syndromes
ii. Arthrogryposis
iii. Absent/hypoplastic extensor/flexor muscles
. Unspecified axis
i. Undescended shoulder (Sprengel)
ii. Abnormal shoulder muscles
B. Failure of axis formation/differentiation— hand plate
1. Proximal-distal axis
i. Brachydactyly
ii. Symbrachydactyly
iii. Transverse deficiency
Wrist
Proximal/distal carpal row
Metacarpal
Proximal/middle/distal phalanx
2. Radial-ulnar (anteroposterior) axis
i. Radial (thumb) deficiency (no radius involvement, absent thumb, absent/hypoplastic
thenar muscles
ii. Ulnar deficiency
iii. Radial polydactyly
iv. Triphalangeal thumb
v. Ulnar polydactyly
. Dorsal-ventral axis
i. Dorsal dimelia (palmar nail)
ii. Hypoplastic/aplastic nail
iii. Arthrogryposis
. Unspecified axis
a. Soft tissue
i. Syndactyly
ii. Camptodactyly
iii. Thumb in palm deformity
iv. Deviated finger without skeletal deformity
b. Skeletal deficiency
i. Clinodactyly
ii. Kirner deformity
iii. Metacarpal and carpal synostosis
c. Complex
i. Cleft hand
ii. Synpolydactyly—central
iii. Apert hand
2. Deformations

N

w

N

w

IS

A. Constriction ring sequence
B. Trigger digits
C. Not otherwise specified

3. Dysplasias

A. Hypertrophy
1. Whole limb
i. Hemihypertrophy
ii. Aberrant flexor/extensor/intrinsic muscle
2. Partial limb
i. Macrodactyly
ii. Aberrant intrinsic muscles of hand
B. Tumorous conditions
1. Vascular
i. Hemangioma
ii. Malformation
. Neurological
i. Neurofibromatosis
. Connective tissue
i. Juvenile aponeurotic fibroma
ii. Infantile digital fioroma
. Skeletal
i. Osteochondromatosis
ii. Enchondromatosis
iii. Fibrous dysplasia
iv. Epiphyseal abnormalities
. Syndromes

N

w
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Statistical analysis

The required statistical analyses were performed with
SPSS 23 statistical software. Numerical variables were defined
as mean (standard deviation) while categorical variables were
presented in number and percentile. One-way analysis of
variance (One-way ANOVA) was used to determine whether
there was a difference between the ages in different
classifications. Duncan multiple comparison test was used to
determine the classifications that were important after analysis of
variance. Fisher Exact test was used to determine whether there
was a relationship between classifications and admission times,
classifications and treatment status, treatment status according to
the cities and between admission times according to the cities.

Results

Forty-nine patients were included in our study. Seven of
the patients had acquired and 42 had congenital anomalies.
According to the extended OMT classification, only one of the
patients among the ones with acquired anomalies had
camptodactlia and was suitable for Benson’s classification type
I. Four (8.16%) patients had an anomaly related to the wrist-
forearm and 45 (91.84%) patients had an anomaly on their hand.
The youngest patient was newborn and the oldest was 15 years
old. There were no patients over 15 years of age in the included
age range (0-18). The difference between classifications in terms
of mean month was statistically significant (P<0.001). The
lowest and highest mean month values were obtained in 1.A.3.ii
(Arthrogryposis) classification (mean: 1 month) and 3.A.2.i
(Macrodactyly)  classification (180  months/15  years),
respectively. Eleven (22.5%) of the patients were at school age,
12 (24.5%) at pre-school age, and 26 (53%) were infants aged 2
years and below. Thirty-five (71.4%) patients were referred by
another specialist physician, among which 13 were referred from
pediatrics, 14 from plastic surgery and 8 from orthopedics. Other
patients did not have any referral history. The evaluations of age
distributions according to the classification are presented in

Table 2.

Table 2: Age (month) distribution of our patients according to OMT Classification (Extended
Version)

Diagnosis |n Mean  SD 95% Confidence Interval for Minimum Maximum

Mean

Lower Upper Bound

Bound
1B4ai |4 44500 45.8 -28.367 117.367 10 108
acquired |6 42.167 246  16.406 67.927 1 72
2B 8 18.500 124 8.173 28.827 5 36
1.B.2.iii 3 104 81.7 -98.910 306.910 12 168
LAZ2i 2 4500 21 -14.559 23.559 3 6
LAZ.i 3 1 1 1 1 1
LALii 3 39 26.7 -27.238 105.238 9 60
3A2i 2 180 180 180 180 180
1.B4aii |2 102 255 -126.712 330.712 84 120
3.B.Li 2 168 168 168 168 168
1.B.2.iv 2 84 84 84 84 84
3.B4.i 2 96 96 96 96 96
2.A 2 60 60 60 60 60
1B4ci |2 2 2 2 2 2
1.B.2.v 2 20 20 20 20 20
LAZ2ii |2 4 4 4 4 4
Lb.1I 2 6 6 6 6 6
Total 49 503 54.6  34.609 65.962 1 180

A statistically significant relationship was found
between the classification and admission times (P<0.001).
Patients with 2.A (Constriction ring sequence) and 1.B.2.v
(Ulnar polydactyly) classifications were generally at normal
times, those with 1.A.2.i [Radial longitudinal deficiency, Thumb
hypoplasia (with proximal limb involvement)], 1.A.2.iii (Ulnar
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dimelia), 1.A.3.ii (Arthrogryposis), 2.B (Trigger digits), 1.B.4.a.i
(Syndactyly), and 1.B.4.c.i (Cleft hand) were early and patients
with acquired anomalies, namely, 3.B.4.i (Osteochonromatosis),
3.B.1.i (Hemangioma), 3.A.2.i (Macrodactyly) and 1.B.2.iv
(Triphalangeal thumb) were late in presentation. The evaluation
of treatment status according to the classification is presented in
Figure 1. The relationship between the classification and sequela
occurence was significant (P<0.001). While there was sequela in
patients with acquired anomalies, 3.A.2.i (Macrodactyly), 3.B.1.i
(Hemangioma), 1.B.2.iv (Triphalangeal thumb), 3.B.4.i
(Osteochonromatosis), and 1.B.4.c.i (Cleft hand), due to late
admission, there was no sequela in other classifications. The
relationship between classification and sequela is presented in
Figure 2.

A significant relationship was found between the cities
and admission times (P<0.001) (Figure 3). Patients coming from
Bitlis and Igdir were gradually operated and those coming from
Van and Hakkari were generally operated, or had their surgeries
planned. The patient who were admitted with thumb hypoplasia
and who came from Agri refused treatment, hence was not
operated.

A statistically significant difference was found between
the cities and admission times (P<0.001). Patients from Agri
were admitted late, patients from Hakkari were mostly admitted
early and patients from Van were mostly admitted late (Figure
4).
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Figure 4: Difference between the cities and admission times
Discussion

The department of hand surgery provides the diagnosis
and treatment of hand, wrist, forearm, shoulder, brachial plexus
and peripheral nerve injuries and diseases and congenital
anomalies of upper extremity [9,12]. The first hand surgery
clinic at the level of Ministry of Health and University in our
country was founded at Ankara Numune Training and Research
Hospital in September, 2009. When a specialist hand surgeon
was appointed to the Ministry of Health University in Van in
September 2017, a hand surgery clinic was founded. Around
1500 patients are admitted to the Hand Surgery Clinic annually
[2].

Hand Surgery is a field that has recently become a
subspecialty in our country. Although studies identifying the
clinical and sociodemographic characteristics of the patients
admitted to hand surgery clinic have been performed in detail,
there is not any detailed study on pediatric patients with hand
anomalies, especially in the Eastern Anatolia Region of Turkey.
Many age groups from birth to the end of childhood were
admitted to our clinic with hand and wrist anomalies. Of these
patients who had to be mostly operated at pre-school ages or in
infancy, 22.5% were admitted at school ages. One hundred
percent could not yet be reached in this patient group, who must
be examined by a specialist physician and referred without
missing the diagnosis. Admission times significantly differ
according to patient groups, which is also related to the fact that
the diagnosis can be recognized by both the patients’ relatives
and physicians. When the children with congenital hand
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anomalies are admitted later than the average surgical times of
their present diseases, the functional and cosmetic success rate of
the surgery decreases [13]. In the region, 22 (44.9%) of these
patients with congenital hand anomalies exceeded this time.
Sequelae were seen in patients with Madelung deformity, burn,
contracture, swan neck deformity secondary to mallet finger,
hemangioma in  the  wrist,  triphalangeal  thumb,
osteochondromatosis and cleft hand due to late presentation. As
patients in Hakkari, Van, Bitlis and Igdir preferred our clinic,
most of them were either treated or their operations were
planned. There was only one physician and some patients had to
wait for their operations due to busyness. Patients from Hakkari
were admitted early, while patients from Van and Agri were
admitted late to our clinic in Van, which reveals that patients’
relatives and/or physicians who would refer the patients are not
aware enough. As the rate of being recognized in patients with
additional pathology and syndrome was much, higher no delay
was seen in their presentation. Presence of health insurance and
parents being educated above high school have a positive effect
on admission times. Congenital bilateral trigger finger was the
most common anomaly. While especially grade 4 (Green
Classification) presentations were more frequent, grade 2 and 3
were usually seen in the other finger. The possibility that this
anomaly may be bilateral should be kept in mind in order to
administer a complete treatment.

Limitations

The study was performed in a single center (as our
clinic was the only hand surgery clinic in the region, no
significant loss in the potential of patients was considered). Main
limitations of our study may be that the number of patients was
low, the 1-year duration of the study was short, and patients did
not come from all Eastern Anatolia cities (due to probable
conditions of transportation and closeness of other hospitals to
other centers). Further studies are needed to contribute to the
epidemiological data of our country in the future.

Conclusion

The facts that hand surgery is a new branch, patients in
need of hand surgery should be referred from general
examination to subspecialists, parents have demands on this
direction, this branch with high work load and long learning-
curve is extremely necessary for the region and that there are
patients still waiting for their already planned surgery, suggest
the need to increase the number of physicians. It is highly
important for patients with hand anomalies to reach the
appropriate physician at the right time so that their treatment can
be planned to prevent the present anomaly from delaying the
growth of the child without further progression. The aim is to
bring these individuals into the society earlier. Therefore, we
believe that identifying the frequency of these anomalies,
increasing the awareness of the parents by improving the
geographical as well as socioeconomic conditions, especially in
rural areas, increasing the number admissions to the hospitals,
evaluating the neonates in this regard and referring them to the
related center early will contribute to the prevention of some
progressive deformities and to the socioeconomic development
of our country.
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