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Abstract

Objective: Pediculated groin flap has been playing an important role in hand reconstructive surgery for a long time. In this study, the cases 
where pediculated groin flap in the reconstruction of soft tissue defects of the hand was used are presented in terms of literature. 

Material and Methods: The cases included in the study where a groin flap was used for hand defects between 2010 and 2014 in the 
Plastic, Reconstructive, and Aesthetic Surgery Department. The age, gender, reason of defect, its localization, groin flap size, donor area 
closure method, flap separation time, other treatments, and complications were thoroughly examined. 

Results: Twenty-two groin flaps were used in 13 male and 7 females. It was used to close the amputated part in 8 patients as a result of 
finger amputation and degloving injury, in 3 patients as a result of hand and finger crush defect, in 1 patient as a result of burn finger 
defect, in 5 patients for extension contracture, and in 3 patients for flexion contracture due to burn sequel. Flap loss was not recorded in 
any of the cases. 

Conclusion: Pediculated groin flap is a good alternative that can be easily and safely used in suitable cases and has an important place 
in the reconstruction of hand defects. 
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INTRODUCTION

Defects on the dorsal and volar hand impose challenges for surgeons during reconstruction. Various pedicled and free flaps are described 
in the literature for closing these kinds of defects.1-3 Pedicled groin flap has long been playing an important role in reconstructive hand 
surgery. This flap is a reliable method for closing the defects, particularly in dorsal hand injuries, and for closing the soft tissue defects of 
the hand4,5 and is used in many clinical conditions.4,6-8 Groin flap, despite microsurgery, is still used in reconstructive surgery as a reliable, 
easy, and rapid technique for closing primary soft tissue defects before a microsurgical procedure or for recovering free flap loss.9,10 This 
study presents cases in which pedicled groin flaps were used for the reconstruction of soft tissue defects of the hand together with a 
review of the literature. 

MATERIAL AND METHODS

Approval was obtained for this study from the Ethics Committee of Yüzüncü Yıl University Faculty of Medicine. The cases included in 
the study were those in which groin flap was used for hand defects in the Department of Plastic, Reconstructive and Aesthetic Surgery 
from 2010 to 2014. Historical data of the consenting patients were scanned, and the obtained data were evaluated. Age, gender, cause 
of defect, localization, size of the groin flap, donor site covering method, flap separation time, concomitant treatments, and complica-
tions were reviewed. A major complication was defined as flap necrosis, separation of the flap from the donor site, infection, or shoulder 
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stiffness. Minor complications were defined as hematoma, 
seroma, wound separation in the donor site, and delayed (ex-
ceeding 14 days) wound healing.

RESULTS

Twenty-two groin flaps were used in 20 patients, of which 
13 were male and 7 were female. The patients were aged be-
tween 2 and 49 years, with a mean of 21.5±13.904. Groin flap 
was used for digit amputation and for covering the stump af-
ter a degloving injury in eight patients, for defects related to 
a crush injury on the hand or on the digits in three patients, 
for tissue defects on the digits related to a burn injury in one 
patient, for extension contracture related to burn sequelae in 
five patients, and for flexion contracture related to burn se-
quelae in three patients. Although defects localized on the 
hand (12 cases, including 2 patients with defects in bilateral 
hands) and on the digits (10 cases), right groin flap was used 
in 11 patients and left groin flap in 11 patients. Flap donor 
sites were covered with primary closure in all cases. Flap sizes 
varied between 3×5 cm and 8×12 cm, with a mean of 6.4×9.9 
cm. The groin flap was applied in two portions in two cases 
with multiple digit amputation and in three portions in one 
case. The time interval from the adaptation of the flap onto 

the defect until the separation of the pedicle ranged between 
20 and 25 days, with a mean of 21.7 days. Among 20 cases, 
infection was encountered as a major complication in four 
cases treated with antibiotherapy and dressing. Partial wound 
separation at the donor site was a minor complication en-
countered in one case, which was treated with dressing and 
resuturation. No flap loss occurred in any of the cases, and all 
defects were successfully closed. No limited movement ability 
due to immobilization or no shoulder stiffness was encoun-
tered in any of the patients.

Case 1: The 16-year-old male patient presented to our clin-
ic with a crush injury on the dorsal right hand after his right 
hand was caught in the wheel of a tractor. No tendon or bone 
pathologies were detected, and the patient was treated with 
dressing treatment. Debridement was applied after a necrosis 
demarcation line appeared. In the first operation, an 8×12 cm 
pedicled groin flap was elevated for the defect on the right 
hand and adapted onto the defect. Twenty-one days later, the 
flap was separated from the pedicle with a second operation, 
and the defect was closed by adaptation (Figure 1).

Case 2: The 27-year-old female patient presented to our clinic 
with hypertrophic scar tissues on the dorsum of bilateral hands 

Figure 1. a-d. Defect on the right hand and flap planning (a). Intraoperative view after the flap is removed (b). Intraoperative 
view after the flap is adapted (c). Postoperative view of the flap (d)
SCIA: superficial circumflex iliac artery
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and the face as well as extension contracture on the digits. Fol-
lowing the first operation, scar tissues on the dorsal left hand 
were excised, and the contractures of digits 2-3-4-5 were re-
leased. The resulting defect area was closed with an 8×12 cm 
groin flap prepared from the left side. Twenty-two days later, 
the flap was separated with a second operation and adapt-
ed onto the defect. In the same procedure, an expander was 
placed in the left supraclavicular region for the scar tissues in 
the left cheek and the chin. The patient was operated on in 2.5 
months subsequent to expansion, and the expanded supra-
clavicular flap and the defect site caused by scar excision on 
the face were closed. In the same procedure, the scar tissues 
on the dorsal right hand were excised, and the contractures 
of digits 2-3-4-5 were released. The resulting defect area was 
closed with an 8×12 cm groin flap prepared from the right side. 
Twenty-one days later, the supraclavicular and groin flaps were 
separated adapted onto the defect (Figure 2).

Case 3: The 17-year-old male patient presented to our clinic 
with a degloving-type injury caused when the five digits of 
his right hand were trapped in a wire. In the physical examina-
tion, skin defect associated with a moderate degloving-type 
injury was identified on the proximal phalanx of the 5th dig-
it. Because no tendon or bone pathologies were identified 
and the amputated piece was not suitable for replantation, a 
6.5×7 cm groin flap taken from the right side was rolled into 
a tube to close the skin defect. Twenty-two days later, the flap 
was separated from the pedicle with a second operation, and 
the defect was closed by adaptation (Figure 3). 

DISCUSSION

The groin flap, supplied by the superficial circumflex iliac ar-
tery system, was defined by McGregor and Jackson in 1972.1,9-12 

Free groin flap was first used in 1973 by Daniel and Taylor.13 
Pedicled groin flap is frequently used in the same hand and 
upper extremity defects.14 In such defects, deep structures 
such as tendons, nerves, veins, bones, and joints are generally 
exposed. It provides good coverage for large defects on the 
hand and the forearm by supplying independent blood sup-
port to the site.10,15-17

 
Although minimal donor site morbidity is an advantage, the 
donor site can be primarily closed in many cases. Donor site 
morbidity can be more severe in cases that require grafting. 
Short operating time is another of its advantages. Although 
flap elevation is quick and easy, the case can be treated as 
an outpatient for secondary flap separation, adaptation, re-
finement, and further surgical procedures. In cases with co-
existent soft tissue and bone defects, groin flap is an easy and 
reliable option for composite tissue transfer.16 Flap thickness 
may be a disadvantage in obese patients and may require 
refinement. Alternately, expansion techniques can also be 
employed. Expansion can provide for flap refinement and 
harvesting of large flaps that allow for primary closure of 
the donor site. This procedure, however, is time consuming 
and requires a two-stage surgical process.10 In our study, flap 
refinement was used in a few cases, but refinement was not 
required because none of the patients were obese. Because 

Figure 2. a-d. View of the preoperative scar on the right hand (a). Postoperative view of the hand and the flap (b). View of the 
preoperative scar on the left hand (c). Postoperative view of the hand and the flap (d)
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defect sizes allowed for the primary closure of the donor site 
and none of our patients were obese, expanders were not 
preferred in any of the cases. 

Graf and Biomer17 indicated shoulder stiffness to be a signif-
icant complication that increases with age. It is rare among 
young patients, poses challenges in ensuring immobilization, 
and can have a negative impact on the supply to the flap.14 
Because our cases fell within a young age range and none 
were elderly individuals, we did not encounter any shoulder 
stiffness or restriction in movement. In all cases, care must be 
given to prevent involuntary movements; hence, separation 
of the flap, in the patient when coming out of anesthesia. The 
patient should be awakened only after immobilization is se-
cured. In one of our cases, the flap separated from its site as 
a result of the patient’s involuntary movements after being 
awakened before immobilization was secured, and the flap 
was readapted. 

In 1977, Joshi reported using neurotized groin flap in four 
patients with severe degloving-type injury.11,18 Flap inner-
vation was performed with coaptation between the differ-
ent sensory branches of the hand and the lateral cutaneous 
branch of the 12th thoracic nerve.11 White et al.11 reported 
that protective sensation characteristics could be provided 
with neurotized groin flap in cases with full-thickness skin 
loss on the thumb. It is useful to cut the flap into portions 
when closing multiple soft tissue defects. Although Saint 
et al.4 reported the successful reconstruction of concurrent 
defects on the thumb and the surface of the dorsal hand 
with groin flap cut into portions, Rasheed et al.19 reported 
the same in multiple digit defects. Bilobed groin flap was 
described in correcting the hand in Apert syndrome and 
in closing the defect that formed after opening the thumb 
contracture.1,20,21 Further, bilobed groin flap is described in 

the literature for the reconstruction of defects secondary to 
trauma on the dorsal and volar surfaces of the hand.1 Tan et 
al.5 reported reconstructing a defect spanning both of the 
two digits on the second web space with a winged groin 
flap. A large part of our patient group consisted of digit am-
putations and degloving injuries. In injuries unsuitable for 
replantation, cutaneous and subcutaneous tissues of the 
amputated site were excised to preserve digit length. Bone 
and tendon structures of the amputated site were main-
tained, and bone embedding and tendon reconstruction 
was performed using Kirschner wires. Then, the amputated 
area was closed with a groin flap that was rolled into a tube. 
This helped to sustain the digit length and function in these 
cases. In two cases with amputation in two digits, bone and 
tendon structures were maintained using the same method 
and then the groin flap was cut into two portions to close 
the defect. In another case where three digits were affected, 
the flap was cut into three portions to close the defect. With 
this method, groin flap was evaluated to be a good option 
for preserving the length of the digits. 

Free tissue transfer is another option in hand and upper ex-
tremity defects. Diverse types of flaps such as temporopari-
etal, dorsalis pedis, scapular, parascapular, serratus anterior, 
and latissimus dorsi can be used. Donor site morbidity, long 
operating time, increased perioperative and postoperative 
morbidity, and further requirement of specific equipment 
and trained and experienced teams and centers are its disad-
vantages.16 Because smaller flaps are required, particularly in 
digit amputation cases, and multiple digits can be affected, 
free flap is not a suitable method, whereas pedicled groin flap 
comes forth as a good option. Groin flap can also be used in 
hand defects given its advantages such as short operating 
time, easy flap elevation, minimal donor site scar, and the ab-
sence of a need for special equipment and a special center.

Figure 3. a-f. Preoperative palmar view of the degloving-type injury on the 5th digit of the right hand (a). Preoperative dorsal view of 
the degloving-type injury on the 5th digit of the right hand (b). View after groin flap adaptation (c). Postoperative palmar view of the 
flap on the 5th digit of the right hand (d). Postoperative dorsal view of the flap on the 5th digit of the right hand (d). Postoperative view 
of the flexion movement in the 5th digit of the right hand (f)
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CONCLUSION 

Groin flap has an important place in the reconstruction of 
hand and forearm defects and has been accepted as a reliable 
and easy-to-apply option. For these reasons and despite the 
current microsurgery trend, groin flap maintains its position 
as a good option to bear in mind in suitable cases.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the ethics committee of Yüzüncü Yıl Univer-
sity School of Medicine. 

Informed Consent: Written informed consent was obtained from pa-
tients who participated in this study. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – S.Y., D.I.; Design – S.Y., M.Ö., D.I., 
A.K.; Data Collection and/or Processing – S.Y., M.E.E., Ö.F.K.; Analysis 
and/or Interpretation – S.Y., D.I., A.K., B.A.; Literature Search – S.Y., M.Ö., 
M.E.E., Ö.F.K.; Writing Manuscript – S.Y., D.I.; Critical Review – A.K., B.A.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES

1. Brooks TM, Jarman AT, Olson JL. A bilobed groin flap for covera-
ge of traumatic injury to both the volar and dorsal hand surfa-
ces. Can J Plast Surg 2007; 15(1): 49-51. 

2. Koncilia HF, Worseg AP, Kuzbari R, Holle J. The combined use of 
a pedicled Scarpa’s fascia flap and a groin flap for simultaneous 
coverage of dorsal and palmar finger defects. J Hand Surg [Br] 
1997; 22(5): 620-2. [CrossRef]

3. Watson AC, Mcgregor JC. The simultaneous use of a groin flap 
and a tensor fasciae latae myocutaneous flap to provide tissue 
cover for a completely degloved hand. Br J Plast Surg 1981; 
34(3): 349-52. [CrossRef]

4. Saint-Cyr M, Wong C. The split pedicle groin flap: new refinement 
in groin flap application and technique for combined thumb and 
dorsal hand defects. Plast Reconstr Surg 2012; 129(2): 396e-7e. 

5. Tan O, Ergen D, Bayindir O. Winged groin flap for web space re-
construction. Burns 2006; 32(5): 660-1. [CrossRef]

6. Arner M, Möller K. Morbidity of the pedicled groin flap: A retros-
pective study of 44 cases. Scand J Plast Reconstr Surg Hand Surg 
1994; 28(2): 143-6. [CrossRef]

7. Buchman SJ, Eglseder WA Jr, Robertson BC. Pedicled groin flaps 
for upper-extremity reconstruction in the elderly: A report of 4 
cases. Arch Phys Med Rehabil 2002; 83(6): 850-4. [CrossRef]

8. Chuang DC, Colony LH, Chen HC, Wei FC. Groin flap design and 
versatility. Plast Reconstr Surg 1989; 84(1): 100-7. [CrossRef]

9. Bajantri B, Latheef L, Sabapathy SR. Tips to orient pedicled groin 
flap for hand defects. Tech Hand Up Extrem Surg 2013; 17(2): 68-
71. [CrossRef]

10. Li YY, Wang JL, Lu Y, Huang J. Resurfacing deep wound of upper 
extremities with pedicled groin flaps. Burns 2000; 26(3): 283-8. 
[CrossRef]

11. White CP, Bain J. The neurotized groin flap: a refreshing approa-
ch to a reconstructive workhorse. J Plast Reconstr Aesthet Surg 
2011; 64(9): 1252-3. [CrossRef]

12. McGregor IA, Jackson IT. The groin flap. Br J Plast Surg 1972; 
25(1): 3-16. 

13. Daniel RK, Taylor GI. Distant transfer of an island flap by micro-
vascular anastomoses. A clinical technique. Plast Reconstr Surg 
1973; 52(2): 111-7. 

14. Knobloch K, Gohritz A, Spies M, Altintas MA, Rennekampff HO, 
Vogt PM. External fixation in complicated groin flap surgery. 
Plast Reconstr Surg 2009; 124(5): 268e-9e. 

15. Tiwari VK, Sarabahi S, Chauhan S. Preputial flap as an adjunct to 
groin flap for the coverage of electrical burns in the hand. Burns 
2014; 40(1): e4-7. 

16. Choi JY, Chung KC. The combined use of a pedicled superficial 
inferior epigastric artery flap and a groin flap for reconstruction 
of a dorsal and volar hand blast injury. Hand (N Y) 2008; 3(4): 
375-80. [CrossRef]

17. Graf P, Biemer E. Morbidity of the groin flap transfer: are we getting 
something for nothing. Br J Plast Surg 1992; 45(2): 86-8. [CrossRef]

18. Joshi BB. Neural repair for sensory restoration in a groin flap. 
Hand 1977; 9(3): 221e5.

19. Rasheed T, Hill C, Riaz M. Innovations in flap design: modified 
groin flap for closure of multiple finger defects. Burns 2000; 
26(2): 186-9. [CrossRef]

20. Zuker RM, Cleland HJ, Haswell T. Syndactyly correction of the 
hand in Apert syndrome. Clin Plast Surg 1991; 18(2): 357-64.

21. Climo MS. Split groin flap. Ann Plast Surg 1978; 1(5): 489-92. [CrossRef]

Turk J Plast Surg 2016; 24(1): 22-6Yüce et al / Groin Flap

26

http://dx.doi.org/10.1016/S0266-7681(97)80360-9
http://dx.doi.org/10.1016/0007-1226(81)90029-1
http://dx.doi.org/10.1016/j.burns.2006.02.022
http://dx.doi.org/10.3109/02844319409071192
http://dx.doi.org/10.1053/apmr.2002.32491
http://dx.doi.org/10.1097/00006534-198907000-00019
http://dx.doi.org/10.1097/BTH.0b013e31827ddf47
http://dx.doi.org/10.1016/S0305-4179(99)00136-9
http://dx.doi.org/10.1016/j.bjps.2011.03.029
http://dx.doi.org/10.1007/s11552-008-9105-3
http://dx.doi.org/10.1016/0007-1226(92)90162-Q
http://dx.doi.org/10.1016/S0305-4179(99)00114-X
http://dx.doi.org/10.1097/00000637-197809000-00011

