
Introduction
Congenital transverse limb deficiencies are characterized by 
transverse arrest of limb development, resulting in absence of 
structures distal to the affected level. Although congenital upper-

limb anomalies encompass a broad spectrum of developmental 
abnormalities, severe unilateral terminal transverse deficiencies 
are particularly uncommon [1,2]. According to the Oberg, 
Manske, and Tonkin (OMT) classification, transverse 
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Introduction: Congenital terminal transverse limb deficiencies are rare, with complete terminal arrest representing an uncommon form of 
congenital limb deficiency. The existing literature predominantly focuses on pediatric management, including surgical reconstruction and 
prosthetic rehabilitation, while the natural functional outcomes in untreated adults remain poorly documented. We report a case of congenital 
unilateral terminal transverse deficiency with a rudimentary distal osseous anlage in a treatment-naïve adult, highlighting the long-term 
functional adaptation in the absence of surgical or prosthetic intervention.
Case Report: A 44-year-old woman presented with a congenital unilateral left terminal transverse deficiency characterized by rudimentary soft-
tissue nubbins and a distal osseous anlage. She had received no previous surgical reconstruction, prosthetic fitting, or formal rehabilitation. 
Clinical evaluation included goniometric assessment of range of motion, radiographic analysis, and the quick disabilities of the arm, shoulder, 
and hand questionnaire to assess long-term spontaneous functional and biomechanical adaptation. Despite the congenital deficiency and 
absence of prior intervention, she demonstrated substantial functional adaptation of the affected limb, enabling effective performance of 
activities of daily living.
Conclusion: This case demonstrates the considerable capacity for spontaneous functional and biomechanical adaptation in an adult with 
congenital terminal transverse limb deficiency who remained treatment-naïve into adulthood. Despite the absence of surgical reconstruction, 
prosthetic use, or formal rehabilitation, the patient achieved substantial functional independence in activities of daily living. These findings 
highlight the importance of individualized assessment of functional requirements and patient expectations when considering reconstructive or 
prosthetic interventions in congenital limb deficiencies.
Keywords: Congenital limb deficiency, terminal transverse deficiency, upper limb anomaly, osseous anlage, functional adaptation, treatment-
naïve adult.

Abstract

Learning Point of the Article:
This case highlights the remarkable potential for long-term functional adaptation in congenital terminal transverse limb deficiency, 
demonstrating that satisfactory function may be achieved even in the absence of surgical reconstruction or prosthetic intervention.

Congenital Unilateral Terminal Transverse Deficiency with a 
Rudimentary Distal Osseous Anlage in a Treatment-Naïve Adult: A 

Case Report
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deficiencies are categorized within malformations resulting 
from abnormal axis formation and differentiation [3,4]. The 
presence of rudimentary distal structures, including soft-tissue 
nubbins and an osseous anlage, reflects incomplete limb 
development and may be related to disruption of apical 
ectodermal ridge (AER)-mediated proximodistal limb 
development during the early embryonic period [3,5,6].
Most available literature on congenital upper-limb deficiencies 
focuses on children and adolescents, particularly prosthetic use, 
rehabilitation, functional outcomes, and quality of life [7,8,9]. 
Consequently, the natural history and long-term functional 
adaptation of individuals who reach adulthood without surgical 
reconstruction, prosthetic use, or formal rehabilitation remain 
poorly documented. We report the clinical, radiographic, and 
functional characteristics of a 44-year-old treatment-naïve 
woman with congenital unilateral terminal transverse 
deficiency and a rudimentary distal osseous anlage, with 
particular emphasis on spontaneous long-term functional and 
biomechanical adaptation.

Case Report
A 44-year-old woman presented for a routine medical 

evaluation. She was the second of 12 children, and none of her 
11 siblings had a known congenital anomaly. She was born at full 
term following an unmonitored pregnancy in a rural setting; her 
mother was 25 years old at the time of delivery. There was no 
reported history of consanguinity, maternal illness, radiation 
exposure, tobacco or alcohol use, or exposure to known 
teratogenic medications during pregnancy.
Clinical examination of the left upper extremity revealed a 
congenital terminal transverse deficiency at the distal 
forearm/wrist level, with absence of a normally formed hand. 
The terminal portion of the limb had a rounded, well-developed 
soft-tissue envelope with multiple rudimentary digital-like soft-
tissue nubbins without recognizable nail formation (Figs. 1, 2, 
3). There was no clinical evidence of previous reconstructive 
surgery.
There were no constriction rings or cutaneous grooves, distal 
lymphedema, syndactyly, or acrosyndactyly in the affected 
limb, and no similar abnormalities were identified in the 
contralateral limbs, making amniotic band sequence clinically 
unlikely.
Active and passive ranges of motion of the left shoulder and 
elbow were preserved. Forearm rotation was restricted, with 
goniometric assessment demonstrating pronation from 0° to 
40° and supination from 0° to 50°. Examination of the 
contralateral upper extremity, both lower extremities, and the 
spine revealed no associated clinically apparent congenital 
abnormalities.
Radiographic evaluation of the left forearm demonstrated a 
hypoplastic distal radius and ulna with absence of a normally 
formed wrist and hand. An irregular, dysplastic ossified 
structure was present distal to the radius and ulna within the 
terminal soft-tissue envelope, representing a rudimentary distal 
osseous anlage (Figs. 4 and 5). No normally formed metacarpal 
or phalangeal elements were identif ied. The overall 
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Figure 1: Clinical photograph of the left upper extremity demonstrating 
congenital terminal transverse deficiency at the distal forearm/wrist level, 
with a rounded terminal soft-tissue envelope and absence of a normally 
formed hand.

Figure 2: Clinical photograph of the left upper extremity in transverse 
profile, demonstrating the rounded terminal soft-tissue envelope and 
rudimentary distal nubbins.



218

www.jocr.co.in

radiographic morphology was consistent with a congenital 
terminal transverse deficiency with residual distal osseous 
development.
As the patient was asymptomatic with a longstanding 
congenital deformity and the osseous anatomy was adequately 
demonstrated on orthogonal plain radiographs, additional 
cross-sectional imaging with computed tomography or 
magnetic resonance imaging was not considered clinically 
indicated.
The patient had never undergone surgical reconstruction, 
prosthetic fitting, or formal physical or occupational 
therapy. To assess upper-extremity-related functional 
disability, the 11-item quick disabilities of the arm, 
shoulder, and hand (QuickDASH) questionnaire were 
administered [10]. The QuickDASH is a validated 
patient-reported outcome measure in which the final 
score ranges from 0 to 100, with higher scores 
representing greater disability [10].
Despite having received no surgical, prosthetic, or formal 
rehabilitative intervention, the patient demonstrated a 
high degree of  f unct ional  independence.  She 
independently managed her household and had raised 
two children.
The QuickDASH assessment yielded a raw score of 27 
across the 11 items, corresponding to a standardized 
score of 36.36 out of 100. Functional limitations were 

most pronounced during bimanual activities requiring terminal 
grasp or pinch. She reported severe difficulty opening a tight or 
new jar (score 5) and substantial difficulty washing her back 
(score 4). Pain was minimal (score 2), and sleep was unaffected 
(score 1).
Assessment of activities of daily living demonstrated several 
well-established compensatory strategies. When cutting food 
(score 3), she stabilized the plate against the table using the 
distal aspect of the affected limb while manipulating the knife 
with her unaffected right hand. She carried shopping bags 
(score 2) by hooking the handles over the left elbow or by 
cradling objects against her torso. During heavier household 
activities (score 2), she used the residual limb to stabilize long-
handled objects, thereby compensating for the absence of 
terminal grasp. These adaptations enabled her to perform most 
activities of daily living independently despite the absence of 
previous reconstructive, prosthetic, or formal rehabilitative 
intervention.
The remaining four QuickDASH items – recreational activities, 
interference with social activities, limitation in regular daily 
work, and tingling/paresthesia – accounted for a combined 
score of 8 points, completing the documented raw total of 27 
across all 11 items.

Discussion
This case provides objective clinical and functional 
documentation of the long-term natural history of congenital 
unilateral terminal transverse deficiency in a treatment-naïve 
adult. The OMT classification provides a developmental 
framework for congenital anomalies of the upper limb based on 
disturbances in limb formation and differentiation [2,4]. In the 
present case, the combination of a terminal transverse 
deficiency, rudimentary distal soft-tissue nubbins, and a 
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Figure 3: Close-up clinical photograph of the terminal aspect of the affected 
limb demonstrating rudimentary digital-like soft-tissue nubbins without 
recognizable nail formation.

Figure 4: Lateral radiograph of the left forearm demonstrating the hypoplastic distal 
radius and ulna and an irregular dysplastic ossified structure within the terminal soft-
tissue envelope, representing a rudimentary distal osseous anlage.
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distinct distal osseous anlage represents an unusual 
morphological pattern within this spectrum. Although 
rudimentary distal structures have been described in congenital 
limb deficiencies such as symbrachydactyly [5], the precise 
developmental origin of the osseous structure in our patient 
cannot be determined from radiographs alone.
Normal proximodistal limb development depends on 
coordinated signaling involving the AER and underlying 
mesenchyme during embryogenesis [3,6]. Disruption of these 
developmental processes can result in varying degrees of 
transverse limb deficiency. The residual distal ossification 
observed in our patient may represent incomplete distal skeletal 
development rather than a completely arrested developmental 
process. However, in the absence of histological or advanced 
developmental evidence, the structure is most appropriately 
described morphologically as a rudimentary distal osseous 
anlage rather than assigning it a specific embryological origin.
The most clinically relevant feature of this case is the degree of 
functional adaptation achieved in the complete absence of 
surgical reconstruction, prosthetic use, or formal rehabilitation. 
At 44 years of age, the patient remained independent in most 
activities of daily living despite the absence of terminal grasp 

and pinch. Her QuickDASH score of 36.36 reflects persistent 
upper-extremity functional limitation; however, direct 
assessment demonstrated effective compensatory strategies for 
many everyday activities. She utilized the distal residual limb for 
stabilization, the elbow for hooking and carrying objects, and 
the trunk for additional support during bimanual activities. 
These adaptations illustrate how functional performance may 
evolve over decades in response to a congenital unilateral upper-
limb deficiency.
Previous studies of congenital unilateral below-elbow 
deficiencies have primarily evaluated prosthetic use, 
rehabilitation, function, and quality of life in children and young 
individuals [7,8]. Prosthetic devices can provide important 
functional and cosmetic benefits for appropriately selected 
patients; however, their effect on overall function varies 
according to individual requirements and patterns of use [8]. 
Furthermore, upper-limb prosthesis abandonment remains an 
important consideration, with factors such as comfort, 
functional usefulness, and the development of alternative 
compensatory strategies influencing long-term acceptance [9].
The present case should not be interpreted as evidence against 
early prosthetic rehabilitation or reconstructive intervention. 
Rather, it emphasizes the importance of individualized 
assessment. Functional requirements, the degree of established 
compensatory adaptation, patient expectations, psychosocial 
factors, and the potential benefits of intervention should all be 
considered when planning management. In treatment-naïve 
adults who have developed effective compensatory strategies 
over many years, objective assessment of existing function is 
particularly important before recommending an intervention 
that may not necessarily improve the activities most relevant to 
the individual.
The principal limitation of this report is that it describes a single 
patient and therefore cannot be generalized to all individuals 
with congenital terminal transverse deficiencies. In addition, 
functional assessment was based primarily on the QuickDASH 
questionnaire and clinical observation, without formal 
o c c u p a t i o n a l  p e r f o r m a n c e  te s t i n g ,  i n s t r u m e n te d 
biomechanical analysis,  or longitudinal assessment. 
Nevertheless, this unusual treatment-naïve presentation 
provides an opportunity to document the natural functional 
adaptation that can occur over more than four decades in the 
absence of surgical, prosthetic, or formal rehabilitative 
intervention.

Conclusion
This case demonstrates the remarkable capacity for long-term 
functional adaptation in congenital unilateral terminal 
transverse deficiency. Despite the absence of surgical 
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Figure 5: Anteroposterior radiograph of the left forearm demonstrating the 
terminal transverse deficiency, hypoplastic distal radius and ulna, 
rudimentary distal osseous anlage, and absence of normally formed 
metacarpal and phalangeal elements.
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reconstruction, prosthetic use, or formal rehabilitation, the 
patient achieved substantial independence in activities of daily 
living through effective compensatory strategies developed 
over more than four decades. The presence of a rudimentary 
distal osseous anlage further highlights the morphological 
variability of congenital transverse limb deficiencies. This case 
emphasizes that management should be individualized, with 
careful consideration of existing function, patient expectations, 
and established compensatory mechanisms when evaluating 
the potential role of reconstructive or prosthetic intervention.

Clinical Message

Adults with congenital terminal transverse limb deficiency may 
develop substantial functional independence through long-term 
compensatory adaptation, even without surgical reconstruction, 
prosthetic use, or formal rehabilitation. Therefore, management 
should be individualized, with careful assessment of existing 
function, compensatory strategies, and patient expectations before 
recommending reconstructive or prosthetic intervention.
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