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ABSTRAK 
Cedera degloving pada tangan merupakan bentuk trauma berat yang ditandai oleh terlepasnya kulit dan 

jaringan subkutan dari struktur di bawahnya, umumnya akibat kecelakaan industri berenergi tinggi. 

Laporan ini menyajikan kasus seorang perempuan usia 21 tahun dengan cedera degloving yang 

melibatkan jari ketiga, keempat, kelima, serta sebagian regio karpal akibat insiden kerja yang 

melibatkan mesin penggiling daging. Pendekatan bedah bertahap diterapkan, dimulai dari reduksi 

terbuka, fiksasi internal, dan debridement, dilanjutkan pemasangan flap abdomen, hingga tahap 

pelepasan flap. Flap abdomen memberikan penutupan jaringan lunak yang stabil, mempertahankan 

struktur anatomi tangan, dan memungkinkan proses rehabilitasi progresif. Meskipun terdapat fusi 

sementara pada jari dan keterbatasan gerak jari telunjuk, rehabilitasi lanjutan dan perencanaan 

pemisahan jari dilakukan untuk memaksimalkan pemulihan fungsi. Flap abdomen merupakan pilihan 

rekonstruksi yang andal pada cedera tangan luas, terutama saat teknik mikrobedah tidak tersedia atau 

tidak memungkinkan. Kasus ini menegaskan efektivitas dan fleksibilitas teknik flap abdomen pedikulat 

dalam menyelamatkan ekstremitas tangan berat sembari mempertahankan integritas struktural dan 

fungsional. Laporan ini juga menyoroti pentingnya intervensi dini, pemantauan pascaoperasi, serta 

rehabilitasi terarah dalam mencapai hasil optimal pada cedera tangan kompleks. 

 

Kata kunci : cedera degloving, cedera kerja, flap abdomen, rekonstruksi bedah, trauma tangan 

 

ABSTRACT 
Hand degloving injuries represent a severe form of trauma characterized by the avulsion of skin and 

subcutaneous tissue from the underlying structures, often caused by high-energy industrial accidents. 

This report presents the case of a 21-year-old female with a degloving injury affecting the third, fourth, 

and fifth fingers as well as part of the carpal region, sustained in a workplace incident involving a meat 

grinder. A staged surgical approach was employed, beginning with open reduction, internal fixation, 

and debridement, followed by abdominal flap placement and eventual flap release. The abdominal flap 

provided durable soft tissue coverage, preserved hand anatomy, and allowed progressive 

rehabilitation. Despite the temporary fusion of fingers and limited index finger mobility, ongoing 

rehabilitation and surgical planning for finger separation were initiated to optimize functional 

recovery. Abdominal flaps offer a reliable reconstructive solution in extensive hand injuries, 

particularly when microsurgical techniques are unavailable or contraindicated. This case highlights 

the versatility, efficacy, and practicality of the pedicled abdominal flap technique in salvaging severely 

damaged hands while maintaining structural and functional integrity. The report also emphasizes the 

importance of early intervention, vigilant postoperative care, and tailored rehabilitation to ensure 

optimal outcomes in complex hand trauma. This clinical experience may serve as a reference for 

reconstructive planning in similar extreme injuries. 

 

Keywords : abdominal flap, degloving injury, hand trauma, occupational injury, reconstructive 

surge 

 

INTRODUCTION 

   

Occupational hand trauma remains a leading cause of upper limb disability among 

individuals in the productive age group. Degloving injuries to the hand result in extensive 
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damage to the skin, subcutaneous tissue, blood vessels, nerves, and osteotendinous 

structures.(Ilenghoven et al., 2024; Krishnamoorthy & Karthikeyan, 2011; Wang et al., 2013) 

The mechanism of injury typically involves high-energy blunt trauma, such as entrapment of 

the hand in industrial machinery. Significant soft tissue loss increases the risk of infection, 

necrosis, and long-term functional impairment. Therapeutic approaches must address the need 

for extensive soft tissue reconstruction to facilitate optimal healing and preserve extremity 

function.(Hakim et al., 2016; Jayant et al., 2023; Krishnamoorthy & Karthikeyan, 2011) 

Abdominal flaps are frequently employed as a reconstructive option when conventional 

skin grafting is not feasible due to inadequate recipient bed conditions. The wide donor area, 

reliable vascularization, and capacity to provide full coverage make this technique 

advantageous in managing complex hand injuries.(Ilenghoven et al., 2024; Krishnamoorthy & 

Karthikeyan, 2011; Lekuya et al., 2018) The compartmented abdominal flap has been 

developed to improve hand contour and minimize tissue mismatch. In cases of multiple finger 

degloving injuries involving the carpal region, this flap selection allows for preservation of 

anatomical structures and prevention of amputation.(Afshar et al., 2023; Krishnamoorthy & 

Karthikeyan, 2011) Major challenges include infection risk, the need for intensive monitoring, 

and potential limitations in mobility due to tissue fusion during healing.(Afshar et al., 2023; 

Dodakundi et al., 2024; Wang et al., 2013) 

This report presents the management of a degloving injury involving three fingers and part 

of the carpal region in a 21-year-old female following a severe occupational accident. A staged 

surgical approach was adopted to preserve limb function and prevent permanent disability. 

Degloving injuries result in the avulsion of skin and subcutaneous tissue, requiring immediate 

and well-planned reconstruction to restore hand integrity and function. The abdominal flap, 

due to its robust vascularity and expansive donor surface, has been established as a reliable 

reconstructive option in cases of complex hand trauma where local flaps or free tissue transfer 

may be contraindicated.(Dodakundi et al., 2024; Hidajat et al., 2023; Lekuya et al., 2018) The 

chronological and visual documentation of this intervention is intended to provide a clinical 

reference for planning complex hand reconstructions while assessing the long-term efficacy of 

the abdominal flap technique in extreme cases. 

 

CASE REPORT 

   

A 21-year-old female presented to the emergency department following a workplace 

accident in which her left hand was caught in a meat grinder. She arrived fully conscious, 

oriented, and complained of severe pain in the left hand accompanied by active bleeding. The 

primary complaint was a large avulsion wound with exposed deep tissues affecting three 

fingers and the carpal region. She had no history of chronic illness, including diabetes, 

hypertension, or bleeding disorders. Her family history was unremarkable for genetic or 

autoimmune conditions. She worked as a food factory laborer, did not smoke or consume 

alcohol, and reported no known drug or food allergies. She was not taking any regular 

medications before the incident. 

Physical examination revealed a degloving injury affecting the distal phalanges of the 

index, middle, and ring fingers, along with partial involvement of the carpal area. The skin was 

completely separated from the subcutaneous tissue, exposing muscle, bone, and vasculature. 

No open fractures were identified initially, although deformities and restricted passive 

movement were observed. Vital signs were stable: blood pressure 120/80 mmHg, heart rate 92 

bpm, respiratory rate 20 breaths per minute, body temperature 36.8°C, and oxygen saturation 

98% on room air. Systemic examination revealed no other abnormalities.  

Initial diagnostic assessments included a left-hand radiograph showing no fractures in the 

metacarpals or phalanges but indicating severe disruption of soft tissue. Laboratory evaluation 
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revealed hemoglobin 12.5 g/dL, leukocyte count 11,000/mm³, and platelets 320,000/mm³. 

Coagulation profile and renal function tests were within normal limits. The working diagnosis 

was multiple finger degloving injuries secondary to high-energy trauma. Differential diagnoses 

included partial avulsion, traumatic amputation, and crush injury without degloving. The main 

diagnostic challenges were defining viable tissue margins and selecting an optimal 

reconstruction method for functional restoration. 

 
Table 1.  Timeline of the Case 

Day Intervention 

Day 0 Workplace injury, emergency room admission, evaluation, and preoperative prep 

Day 1 First surgery: open reduction, internal fixation of fingers, and debridement 

Day 30 Second surgery: wire removal, placement of abdominal pedicled flap 

Day 60 Third surgery: flap division and initiation of rehabilitation 

Day 90 Ongoing rehabilitation and planning for separation of fused fingers 

 

The patient underwent a staged surgical approach to manage the extensive degloving 

injury involving multiple fingers and part of the carpal region. The first procedure included 

open reduction and internal fixation of the affected fingers using Kirschner wires, accompanied 

by thorough debridement to eliminate necrotic tissue and optimize the wound bed for 

reconstruction. This step was critical in preventing infection and preserving viable structures 

necessary for flap attachment (figure 1).  

 

 

Figure 1. Open Reduction, Internal Fixation and Debridement 

 

One month following the initial surgery, the patient underwent a second procedure 

involving the removal of the fixation wires and the placement of a pedicled abdominal flap. 

This flap was used to cover the soft tissue defects of the third, fourth, and fifth fingers, along 

with the exposed area of the carpal region. The abdominal flap was carefully secured to ensure 

adequate vascularization and integration during the healing phase (figure 2).  

 

 

Figure 2. Abdominal Flap Placement 
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After an additional month, once the flap had demonstrated stable perfusion and tissue 

adherence, a third surgical procedure was performed to release the flap. This marked the 

beginning of an intensive rehabilitation program focusing on the mobilization and functional 

recovery of the involved fingers. Rehabilitation exercises targeted joint flexibility and grip 

strength, particularly for the index finger and thumb, to preserve hand function and minimize 

long-term disability (Figure 3, Figure 4). 

 
 

Figures 3. Abdominal Flap Release 

 
 

Figure 4. Finger Rehabilitation 1 Month After the Surgery 

 

Following the staged surgical interventions, the patient’s middle, ring, and little fingers 

were successfully covered using a pedicled abdominal flap. Postoperative observation revealed 

no signs of infection or tissue necrosis, indicating successful integration of the flap with the 

recipient site. The flap provided sufficient mechanical coverage and protection for the 

underlying tendons and osseous structures, supporting structural preservation of the hand. The 

index finger exhibited a limited range of motion, yet this outcome was considered the most 

viable option to preserve overall hand function given the severity of the injury. Functional 

rehabilitation was initiated to improve joint mobility, particularly focusing on the index finger 

and thumb grip strength. The current management plan includes continuous monitoring of flap 

viability and planning for surgical separation of the fused middle, ring, and little fingers to 

enhance fine motor capabilities. Long-term rehabilitation remains essential to optimize 

functional recovery and prevent joint stiffness. The reconstructive approach successfully 

maintained hand integrity and established a stable foundation for subsequent corrective and 

rehabilitative procedures. 
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RESULT AND DISCUSSION 

  

Degloving injuries of the hand represent one of the most severe forms of traumatic 

avulsion, commonly resulting from industrial accidents involving high-energy mechanical 

forces. The injury mechanism leads to the separation of the skin and subcutaneous tissues from 

the underlying musculoskeletal and neurovascular structures, resulting in extensive tissue 

exposure and functional disruption.(Huang et al., 2019; Kim & Yoon, 2020; Sabapathy et al., 

2015) Reconstruction in such cases remains challenging, particularly when the recipient bed is 

poorly vascularized and direct skin grafting is contraindicated. In the present case, the use of a 

pedicled abdominal flap served as a strategic approach to ensure durable coverage and 

structural preservation in a severely damaged hand.(Ilenghoven et al., 2024). 

The abdominal flap offers several distinct advantages in the management of extensive soft 

tissue loss. Its large donor area and stable vascular supply make it well-suited for covering 

wide defects, especially in injuries involving multiple fingers and the carpal region. In this 

case, the flap successfully restored coverage of the third, fourth, and fifth fingers while 

maintaining tissue viability and providing mechanical protection for deeper structures.(Buja et 

al., 2013; Jian-min et al., 2013; Zelken et al., 2015) The outcome is consistent with the findings 

by Nazerani et al. (2011), who reported complete flap survival and favorable functional results 

using a compartmented abdominal flap technique in similar injuries involving multiple 

digits.(Buja et al., 2013; Nazerani et al., 2011a, 2011b) 

Alternative reconstructive options, such as the deep inferior epigastric perforator (DIEP) 

flap and muscle-sparing transverse rectus abdominis myocutaneous (MS-TRAM) flap, have 

demonstrated promising results in terms of tissue compatibility and donor site aesthetics.(Jian-

min et al., 2013; Senda et al., 2011; Żyluk et al., 2019) However, in resource-limited settings 

or in cases where microsurgical expertise is unavailable, the pedicled abdominal flap remains 

a practical and reliable solution. Its use minimizes operative time and avoids the need for 

complex microvascular anastomoses, thereby reducing perioperative risk in vulnerable 

patients.(Afshar et al., 2023; Amendola et al., 2022; Ju et al., 2015) The integration of 

abdominoplasty-style closure techniques further contributes to an improved cosmetic outcome, 

enhancing overall patient satisfaction. Despite inherent challenges, including infection risk and 

joint stiffness, close monitoring and early rehabilitation allow for satisfactory long-term 

functional recovery in patients with extensive degloving injuries. 

 

CONCLUSION 

   

The use of a pedicled abdominal flap offers an effective reconstructive strategy for 

managing extensive hand degloving injuries, particularly when involving multiple fingers and 

a compromised recipient site. This technique provides reliable tissue coverage, preserves 

underlying structures, and facilitates limb salvage in severe trauma cases. Although 

postoperative challenges such as limited finger mobility and tissue fusion may occur, they can 

be addressed through staged surgical separation and structured rehabilitation. The case supports 

the role of abdominal flaps as a practical option in complex upper limb reconstruction, 

especially in settings with limited resources or when microsurgical alternatives are not feasible. 
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