
Introduction
Dog bites represent a major global public health concern, 
accounting for 60–90% of all mammalian bites and causing 
approximately 4.5 million injuries annually in the United States, 
with nearly 337,000 requiring emergency intervention [1,2]. In 
India, the estimated incidence is 6.6 per 1,000 population, 
translating to about 9.1 million dog bite cases annually and 
contributing significantly to rabies mortality [3]. These injuries 

most frequently affect the hands due to instinctive defensive 
movements, particularly among children and middle-aged adults 
[4]. Dog bite injuries to the hand especially the thumb pose 
serious risks of infection because of deep, polymicrobial 
contamination, reported in nearly one-third of cases [2].
The mechanism typically involves crushing, tearing, or avulsion 
from canine masticatory forces, producing complex soft-tissue, 
vascular, nerve, and osseous trauma [1, 5]. Microbiological 
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Introduction: Dog bite injuries are common, but dog bite avulsion amputations are rare, and in the paediatric population, they are even rarer. 
We report a successful thumb replantation in a 2-year-old girl following avulsion amputation from a dog attack, representing one of the youngest 
cases to date, and review relevant literature to emphasize the importance of multidisciplinary management.
Case Report: A 2-year-old girl presented with complete thumb avulsion at the proximal phalanx after a dog bite, having also sustained a prior bite 
one week earlier. . Multidisciplinary consensus involving plastic, orthopaedic, and infectious disease consults supported replantation. The 
procedure included thorough debridement, skeletal fixation, vascular and nerve repair, with empiric broad-spectrum antibiotics.. At 18 months 
follow-up, the child achieved full functional recovery: zero VAS pain, restored grip strength, near-normal range of motion, and excellent 
standardized scores (Tamai, QuickDASH). Age-appropriate psychosocial adjustment was confirmed by YCPC and PedsQL.
Conclusion: This case demonstrates that replantation can be feasible and successful in select paediatric dog bite-related amputations despite 
contamination, when supported by aggressive debridement and infectious disease–optimized care. The outcome highlights the regenerative 
capacity in children and reinforces the role of multidisciplinary management in expanding replantation indications for contaminated traumatic 
injuries.
Keywords: Thumb replantation, Dog bite injury, Avulsion amputation, Microsurgery, Paediatric trauma, Contaminated wound

Abstract

Learning Point of the Article:
Dog bite avulsion amputation is not an absolute contraindication to thumb replantation in young children when early debridement, rabies 

prophylaxis confirmation, and expert microsurgical repair are employed.

Successful Thumb Replantation Following Dog Bite Avulsion 
Amputation in a 2-Year-Old Child: A Case Report and Literature Review
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profiles are polymicrobial, commonly containing Pasteurella 
canis, Staphylococcus aureus, Streptococcus species, and 
anaerobes such as Fusobacterium and Bacteroides [6]. In 
immunocompromised patients, Capnocytophaga canimorsus 
may cause fulminant systemic infection, emphasizing the 

importance of early irrigation, debridement, and antibiotic 
administration – ideally within 6 h – to reduce infection rates 
from 59% to 8% [2].
Microsurgical replantation techniques have advanced 
substantially, with success rates now ranging from 50% to 85% 
[7, 8]. Functional recovery, not mere survival of the replanted 
part, defines modern success, and thumb replantation can 
restore up to 84% of grip strength with good sensory outcomes, 
particularly in children [8,9]. Although traditionally 
contraindicated in contaminated crush or avulsion injuries, 
recent literature supports replantation in selected dog bite 
amputations when aggressive debridement, vascular repair, and 
targeted infectious disease management are applied. Such cases 
remain exceptionally uncommon, underscoring the clinical 
value of the present report that describes successful pediatric 
thumb replantation following a dog bite-induced avulsion 
injury [7, 10].

Case Report
A 2-year-old girl presented to our tertiary care hospital with a 
complete avulsion amputation of the right thumb at the level of 
the proximal phalanx following a street dog bite. The incident 
occurred in the morning. The parents acted swiftly, 
demonstrating exceptional presence of mind by retrieving the 
amputated segment from the dog’s mouth within a minute. 
They immediately transported the child to a primary health 59

Journal of Orthopaedic Case Reports Volume 16 Issue 1  January 2026 Page 58-64  |  | |  | 

Maheshwari K, et al

Figure 1: At arrival. Figure 2:  Pre-operative X-ray.

Figure 3: Post-operative.
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center, where the digit was preserved in a moist cloth, sealed in a 
plastic bag, and placed on ice in accordance with preservation 
guidelines. Notably, the child had sustained a separate dog bite 
one week prior, and rabies post-exposure prophylaxis had 
already been initiated. Her immunization history was current, 
including tetanus, with no known allergies, previous surgeries, 
or chronic conditions; growth and development were 

appropriate for her age. The patient arrived 
at our facility approximately three hours 
post-injury, alert and hemodynamically 
stable. Local examination revealed a 
Gustilo–Anderson Type IIIC injury with a 
transverse fracture at the base of the 
proximal phalanx and complete avulsion, 
classified as Tamai Zone III (Fig. 1). The 
wound edges displayed irregular tearing 
consistent  w ith a  bite  mechanism. 
However, the amputated unit was well-
preser ved, w ith clearly identif iable 
tendons, arteries, and nerves. X-rays 
confirmed the amputation level and 
absence of foreign bodies or major 
contamination, validating the efficacy of 
initial management (Fig. 2). Given the 
child's stability and the thumb's critical role 
in hand function, replantation was 
indicated. The injury was complicated by 

the avulsion mechanism, which caused extensive vessel damage 
and severely narrowed the digital arteries. Unlike clean-cut 
injuries, this necessitated aggressive debridement and rendered 
microvascular repair technically demanding, with vessel 
diameters measuring as small as 0.3 mm. A critical perioperative 
challenge involved the dual risk of wound contamination and 
potential rabies transmission, as the amputated thumb 
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Figure 4: (a) Post-operative X-ray anteroposterior view. (b) Post-operative X-ray lateral view.

Figure 5: Dressing. Figure 6: Infection after 3 weeks of surgery.
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remained in the dog’s mouth for nearly 1–2 min. Given the near-
100% fatality of clinical rabies, surgery would have been futile 
without established immunity. Following consultation, the 
infectious disease team confirmed adequate antibody 
protection from the prior exposure, permitting the surgical 
team to proceed.
Following family consent, the six-hour procedure was 
performed under general anesthesia in the early afternoon. The 
total cold ischemia time was 5–6 h, with approximately 1 hour 
of warm ischemia. The patient was positioned supine with the 
right hand mid-prone, utilizing a pneumatic tourniquet at 180 
mmHg for 90 min during the microsurgical phase. Thorough 
debridement of both the stump and amputated part revealed 
minimal tissue loss (Fig. 1). Skeletal stabilization involved 
shortening the bone by approximately 2 mm to facilitate 
tension-free soft tissue repair while preserving the growth plate. 
A single 1.5 mm Kirschner wire was inserted longitudinally to 
provide stable fixation (Fig. 3). Post-operative radiographs 
verified satisfactory bone alignment and K-wire positioning 
(Fig. 4a and 4b). Tendon repair was executed using 6–0 to 4–0 
Prolene sutures. The radial digital artery, measuring roughly 0.3 
mm, underwent end-to-end anastomosis with 10–0 Ethilon 
sutures under high magnification. Similarly, the radial digital 
nerve was coapted with 9–0 Ethilon using fine epineural 
sutures, and one dorsal digital vein was repaired for venous 
drainage. Skin closure utilized 4–0 Ethilon in a tension-free 
manner, intentionally leaving small gaps to aid drainage and 

perfusion monitoring. Upon tourniquet release, the thumb 
regained pink color and warmth with a capillary refill under 30 s, 
confirming successful revascularization. The hand was 
subsequently dressed and immobilized (Fig. 5).
Postoperatively, the patient was monitored in a high-
dependency unit with continuous assessment of color, 
temperature, turgor, and capillary refill. Perfusion remained 
stable throughout the early recovery phase. Broad-spectrum 
antibiotics were administered per dog bite protocols under 
infectious disease guidance. W hile initial healing was 
uncomplicated within a plaster cast, a mild local infection 
manifested during the 3rd post-operative week, characterized 
by a small area of pus at the suture line without fever or systemic 
symptoms (Fig. 6). This was managed with dressing changes 
and an adjusted antibiotic course following pediatric review. 
The infection resolved within 2 weeks, and the replanted thumb 
remained healthy (Fig. 7). The patient received antibiotic 
therapy including amoxicillin-potassium clavulanate injection 
and syrup formulations of Augmentin and Tormoxin clav, 
administered intravenously and orally as per infectious disease 
specialist guidance, adhering to standard dog bite wound 
management protocols [13]. At approximately 3 months, the 
Kirschner wire was removed, and gentle range-of-motion 
exercises commenced. The parents demonstrated full 
involvement and compliance with the home rehabilitation plan, 
leading to progressive improvement in thumb mobility and 
function.
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Figure 7: After infection subsides (initial 1 month infected resolved). Figure 8: Post 18 months.
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Results
Functional outcome measures were selected based on validated 
instruments for digital replantation reported by Cho et al. [8], 
including grip strength, range of motion, two-point discrimination, 
Tamai scoring system, Chen's functional grading, QuickDASH, 
Michigan Hand Outcomes Questionnaire, and Patient-Rated Wrist 
Evaluation. Additionally we took Paediatric Quality of Life 
Inventory (PedsQL) for health-related quality of life across physical, 
emotional, social, and school functioning domains, and Young Child 
PTSD Checklist (YCPC) for trauma-related psychological 
symptoms including fear of dogs, other animals, and behavioural 
changes. Although assessments in this age group rely on parent 
reports and this is a known limitation, they remain the accepted 

standard in paediatric orthopaedics. At 18 month 
follow-up, the replanted thumb resulted excellent 
functional recovery across all outcome measures (Fig. 8, 
Table 1). Grip strength measured 5.3 kg on the 
replanted side compared to 5.7 kg on the contralateral 
normal side, representing 93% recovery and exceeding 
the typical 84% reported in adult replantation series [8]. 
Active range of motion showed interphalangeal joint 
flexion of 90° (normal: 90°), metacarpophalangeal joint 
flexion of 70° (normal: 73°), and carpometacarpal 
abduction of 71° (normal: 74°), corresponding to 95% 
of contralateral motion. Opposition function was 
excellent with Kapandji score of 10/10, indicating the 
thumb could reach all reference points including the 
base of the fifth finger. Precision grip patterns including 
tip-to-tip, pad to-pad, pad-to-side, and tripod pinch 
were all intact and functional for age-appropriate tasks. 
Two-point discrimination measured 3 mm, classified as 
British Medical Research Council (BMRC) Grade S4, 
representing superior recovery compared to typical 
adult outcomes of  5 to 7 mm [9]. Static and moving 
two-point discrimination were equal, suggesting mature 
sensory reinnervation. Protective sensation was fully 
restored with normal response to light touch, pin-prick, 
and temperature. Cold intolerance, commonly reported 
after digital replantation, was completely absent. 
Objective functional assessment demonstrated optimal 
standardised scores: Tamai score 140/140 (excellent 
grade), Chen's functional grading Grade I (excellent), 
QuickDASH score 0% (indicating no disability), 
Michigan Hand Outcomes Questionnaire 100/100 
across all domains (function, activities of daily living, 
work, aesthetics, satisfaction, pain), and Patient-Rated 
Wrist Evaluation score 0 suggestive of no impairment. 
The replanted thumb maintained normal nail growth, 
skin colour, and contour without deformity. Thumb 
length measured 5.0 cm compared to 5.1 cm 
contralaterally, showing symmetric growth without 
discrepancy. A well-healed 2.4 cm dorsal scar was 
present but did not restrict motion, and no pulp atrophy, 

trophic skin changes, or nail dystrophy were observed. The Young 
Child PTSD Checklist (YCPC) scored 6/68, well below the clinical 
threshold, indicating absence of post-traumatic stress symptoms 
including fear of dogs, anxiety around animals, or behavioural 
regression. The Paediatric Quality of Life Inventory (PedsQL) 
scored 94.6/100, approaching normal population values for healthy 
children. Both parents and treating clinicians independently 
confirmed the child's return to all age-appropriate activities, 
including effective thumb use for fine motor tasks such as grasping 
small objects, holding utensils, and early writing skills. Also she had 
successfully commenced preschool education with full participation 
in all activities without functional limitations.
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Discussion
Dog bite injuries represent a significant paediatric public health 
concern, particularly for children under five years of age who bear the 
highest burden due to their proximity to dog faces and inability to 
recognize danger. A nationwide analysis of 56,106 paediatric dog bite 
presentations demonstrated clear age-related anatomic patterns: 
facial injuries predominate in toddlers (82.5%), transitioning to 
upper extremity involvement in adolescents (40.9%), with only 8.0% 
requiring operative repair [11]. Beyond their high incidence, these 
injuries present complex reconstructive challenges arising from 
polymicrobial contamination, tissue crush or avulsion patterns, and 
the psychological impact of trauma at a critical developmental stage. 
Complete digit-level amputations from dog bites remain 
exceptionally rare in young children [12], making successful thumb 
replantation in our 2-year-old patient particularly noteworthy. The 
e x c e p t i o n a l  f u n c t i o n a l  r e c o v e r y  o b s e r v e d  i n  o u r 
patient—specifically 93% grip strength, 95% range of motion, Tamai 
score 140/140, and QuickDASH 0%—challenges traditional 
contraindications and expands the indications for paediatric 
microsurgery when multidisciplinary protocols are rigorously 
applied.
A systematic review (PubMed, Scopus, Google Scholar; 
2000–2024) revealed a striking lack of paediatric digit-level 
replantation cases following dog bites. To the best of our knowledge, 
this represents the first reported case of successful thumb 
replantation in a child under five years of age following a dog bite-
induced avulsion amputation. We conducted a focused literature 
review via PubMed, Scopus, and Google Scholar from 2000 to 2024 
using the keywords “paediatric,” “thumb replantation,” “dog bite,” 
and “avulsion amputation.” Previous reports of thumb replantation 
following dog trauma are restricted to adults, such as the 94-year-old 
patient described by Budini et al. [7], or to limb-level replantation in 
older children, exemplified by the forearm replantation in a 16-year-
old girl reported by De Vitis et al. [5]. No peer-reviewed cases were 
identified involving digital-level replantation, specifically isolated 
thumb salvage, in toddlers or preschool-aged children. This absence 
confirms the rarity of the present case. The technical success and 
satisfactory functional outcomes achieved here suggest that thumb 
replantation—even with avulsion injury and polymicrobial 
contamination from a dog bite—is feasible in carefully selected 
paediatric patients when microsurgical capabilities and appropriate 
antimicrobial protocols are available.
Our patient's outcomes substantially exceed reported paediatric 
benchmarks, with 3 mm two-point discrimination and a Kapandji 
score of 10/10 at 18 months reflecting superior paediatric 
regenerative capacity compared to the 40–60% permanent deficit 
expected with revision amputation [8]. Dog bite wounds contain 
polymicrobial flora, including Pasteurella canis, Staphylococcus 
aureus, and anaerobes [4,6]. Historically, dog bites were positioned 
as absolute contraindications to replantation based on the presence 
of these organisms combined with avulsion-induced tissue damage. 
However, aggressive debridement within six hours reduces infection 
rates from 59% to 8%, and when combined with targeted 

antimicrobial therapy, it creates an opportunity for successful 
revascularization [2]. Therefore, contamination alone should not 
preclude reconstructive efforts when infection control and 
microsurgical competency intersect appropriately.
Considerable controversy remains regarding the indications for 
replantation in contaminated paediatric amputations. While 
revision amputation is often tempting due to shorter operative times, 
single-stage recovery, and predictable wound healing, it results in 
lifelong deficits affecting fine motor development and hand 
d o m i n a n c e  [ 8 ] .  O u r  c a s e  p r e s e n t e d  a n  a d d i t i o n a l 
challenge—namely, dual contamination and rabies exposure, as the 
amputated segment remained in the dog's mouth for 1-2 minutes. 
Infectious disease serological confirmation of adequate antibody 
protection from prior prophylaxis transformed an apparent 
contraindication into a manageable risk. This emphasizes how 
consultation across multidisciplinary lines, rather than dogma, now 
defines the boundaries of paediatric replantation, while also 
highlighting an important knowledge gap: the lack of standardized 
protocols for rabies assessment in digit-level replantation.
This case provides actionable clinical principles. The mother's 
immediate retrieval of the amputated thumb and arrival within three 
hours created the necessary temporal window for replantation, 
emphasizing the importance of public education regarding proper 
amputation preservation in moist gauze on ice. Contaminated 
paediatric amputations should not be reflexively deemed unsuitable; 
favourable factors include ischemia time less than six hours, 
identifiable vessels, confirmed rabies immunity, parental preference, 
and available microsurgical expertise . While any surgeon can initiate 
essential first steps—irrigation within six hours, proper preservation 
techniques, and infectious disease consultation [2,3]. definitive 
replantation requires specialized resources and urgent transfer to 
tertiary centres. Effective outcomes are contingent upon 
coordinated multidisciplinary care provided by surgeons, 
paediatricians, infectious disease experts, and rehabilitation 
therapists.
This report bears the inherent limitations of a single case like limited 
generalizability, selection bias, and an 18-month follow-up period, 
which may not reliably predict growth plate evolution or 
psychosocial adaptation in the long term. Furthermore, comparison 
to existing literature is complicated by the lack of standardized 
paediatric hand metrics. Future research should focus on developing 
multi-centre registries, standardized outcome tools, comparative 
studies stratified by contamination severity, and algorithmic triage 
based on ischemia time, contamination status, rabies status, and 
institutional resources. Cost-effectiveness modelling must also 
consider the lifelong occupational and functional consequences of 
revision amputation [8]. Routine reporting of paediatric 
amputations would convert anecdotal experience into actionable 
evidence to drive clinical decisions for this vulnerable population.

Conclusion
Dog bite thumb avulsion is not an absolute contraindication to 
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replantation. This case demonstrates that prompt parental 
intervention, rabies immunity, and skilled microsurgery can turn a 
contaminated pediatric amputation into complete functional 
recovery. Mechanism of injury should not dictate management 
decisions; early debridement and control of infection should steer 
the course. Multidisciplinary management and public education are 
imperative. In certain pediatric cases, replantation should be 
attempted and will help formulate future protocols.

Limitations 
As a single case report, this study lacks comparative data, 
standardized outcome measures, and key variables including dog 
breed and patient-dog familiarity. The retrospective, single 
institution design and small sample size limit generalizability and 

preclude definitive conclusions. The successful outcome reflects 
specific circumstances early presentation and multidisciplinary 
expertise. That may not be universally replicable across different 
healthcare settings or patient populations. Future research should 
establish standardized outcome measures, prospective multicentre 
registries, and larger comparative studies with long-term follow-up 
to develop evidence-based guidelines for contaminated paediatric 
digital replantation.

Clinical Message

Contamination is not an absolute contraindication: Dog bite-related 
digit amputations can be successfully replanted when treated with 
early debridement (within 6 h), broad-spectrum antibiotics, and 
infectious disease-optimized protocols.
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