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Reconstruction of recurrent ischiadic pressure 
ulcer using turnover hamstring muscle fl ap

Využití svalového laloku v rekonstrukci recidivy ischiadického dekubitu

Abstract
Aim: Our aim was to analyze the results of surgical reconstruction of recurrent ischiadic pressure 

ulcer using the turnover hamstring fl ap and to describe the re-use of turnover biceps femoris fl ap 

in recurrent ischiadic pressure ulcer. Materials and methods: There were 16 patients included in 

our study (15 male, with the mean age of 47 years), who underwent reconstruction of recurrent 

ischiadic pressure ulcer between 1. 1. 2016 and 31. 5. 2018 using the turnover hamstring muscle 

fl ap in combination with fasciocutaneous posterior thigh fl ap. The recurrence and complications 

during the one-year follow-up were recorded. Results: There was one recurrence (6.25%) and 

five complications (31.25%) during the one-year follow-up. All complications were healed 

conservatively (without surgery). Conclusion: The recurrence of ischiadic pressure ulcer depends 

not only on the method of surgical reconstruction, but also on the general and nutritional state 

of the patient, compliance of the patient and other factors. The turnover hamstring muscle fl ap 

seems as a reasonable option for reconstruction of the recurrent ischiadic pressure ulcer. 

Souhrn
Cíl: Našim cílem bylo zjistit, zda využití dobře prokrvené svalové tkáně zavzaté do lalokové 

plastiky snižuje výskyt recidivy ischiadických dekubitů a popsat možnost opětovného použití 

svalového turnover laloku biceps femoris. Soubor a metodika: Do studie bylo zahrnuto 16 pacientů 

s ischiadickým dekubitem (z toho 15 bylo mužů, průměrný věk 47 let), u kterých byla v období 

1. 1. 2016 až 31. 5. 2018 při rekonstrukci použita kombinovaná laloková plastika – svalový (turnover 

hamstring fl ap) a fasciokutánní lalok (posterior thigh fl ap). Pacienti byli po dobu 1 roku sledování pro 

eventuální recidivu. Výsledky: V průběhu ročního sledování byla zaznamenána recidiva u jednoho 

pacienta (6,25 %) a komplikace u pěti pacientů (31,25 %). Komplikace byly zhojeny konzervativně. 

Závěr: Výskyt recidivy ischiadických laloků je závislý nejen na typu zvolené metody rekonstrukce, 

ale také na compliance pacienta, jeho komorbiditách, nutričním stavu a dalších faktorech. Využití 

námi prezentovaného laloku se jeví jako vhodná chirurgická technika v rekonstrukci recidivujících 

ischiadických dekubitů.
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Introduction
Ischiadic pressure ulcers are caused by the 

continuous pressure of ischial tuberosity 

against the soft tissues resulting in local is-

chemia and tissue damage. They mainly 

occur in paraplegic wheelchair-bound pa-

tients and they significantly reduce their 

quality of life [1]. They may appear as a skin 

fi stula with a pseudocyst cavity deep under-

neath which can reach to the ischial bone, 

rectum or vagina. Surgical procedure is in-

dicated in the stage 3 and stage 4 of the 
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pressure ulcer [2] and usually is divided into 

two separate surgeries. The fi rst surgery in-

cludes radical necrectomy with capsulec-

tomy of the pressure ulcer, removal of all the 

fi stulas and resection of the lytic bone if pre-

sent. The reconstruction surgery takes place 

later on after targeted antibio tics therapy 

and correction of the general and nutritional 

state of the patient [3]. Primary reconstruc-

tion of the defect usually involves fascio-

cutaneous dorsal thigh fl ap with medial or 

lateral pedicle or musculocutaneous flap 

using posterior muscles of the thigh or infe-

rior part of gluteus maximus muscle [4]. The 

method of closure must be selected with 

respect to the size and depth of the ulcer 

and to the state of surrounding tissue to be 

tension free. Since the recurrence rate may 

reach up to 39% [5] the secondary recon-

struction is a great challenge for the plas-

tic surgeon. Our aim was to analyze the re-

sults of surgical reconstruction of recurrent 

ischiadic pressure ulcer using the turnover 

hamstring fl ap and to describe the re-use of 

turnover biceps femoris fl ap in recurrent is-

chiadic pressure ulcer. 

Patients and Methods
We retrospectively analyzed the medical re-

cords of all the patients with recurrent is-

chiadic pressure ulcer treated at the Univer-

sity Hospital Brno from January 2016 to May 

2018. The inclusion criteria were recurrent 

ischiadic pressure ulcer (on the right side, 

left side, or both), reconstruction of the de-

fect with turnover muscle fl ap using mus-

cles of the posterior thigh (hamstring mus-

cle fl ap) and one-year follow-up. Collected 

data included demographics, location and 

side of the pressure ulcer, the length of hos-

pital stay, anesthesiology procedure (gen-

eral anesthesia, sedation or none), type of 

hamstring muscle fl ap used for reconstruc-

tion (biceps femoris, semitendinosus, semi-

membranosus), complications and a recur-

rence within the one-year follow-up.

Results
A total of 16 patients underwent reconstruc-

tion of recurrent ischiadic pressure ulcer 

using turnover hamstring muscle fl ap at our 

clinic between January 2016 and May 2018. 

Majority of patients (N = 15) were male. The 

mean age of the patients was 47 years (min. 

26; max. 78 years). In 56.25% (N = 9) the pres-

sure ulcer was localized on the left side of 

the body, in 37.5% (N = 6) on the right side 

and in 6.25% (N = 1) on both sides. The 

method of anesthesia was in 75% (N = 12) 

sedation, in 12.5% (N = 2) general anesthe-

sia and in 12.5% (N = 2) no anesthesia. The 

mean hospital stay was 21 days (min. 9; max. 

55). In 75% (N = 12) was used the biceps 

femo ris muscle, in 6.25% (N = 1) the semiten-

dinosus muscle, in 6.25% (N = 1) the sem-

itendinosus and semimembranosus muscle 

and in 12.5% (N = 2) all posterior muscles of 

the thigh. The reconstruction was success-

ful in 93.75% (N = 15) and there was only one 

patient with recurrence of the pressure ulcer 

during the one-year follow-up period mak-

ing the recurrence rate 6.25% (N = 1). The 

complications rate within 30 days from sur-

gery reached 31.25% (N = 5) and included 

four wound dehiscence and one hema-

toma. All complications were healed con-

servatively and required no further surgical 

procedures. 

Discussion
Ischiadic pressure ulcer belongs among the 

most common pressure ulcers in paraple-

gic patients [6]. The continuous pressure of 

ischial tuberosity when seated is between 

80 to 100 mmHg and causes diffi  culty in 

achieving successful reconstruction of the 

defect [5]. The reconstruction methods for 

primary or secondary closure usually follow 

the reconstruction ladder with choosing the 

easiest methods fi rst saving the diffi  cult ones 

for secondary reconstruction. The direct clo-

sure is not recommended at any time since 

the ischial bone presses right against the 

rigid non-vascularized scar and almost every 

time leads to recurrence [7]. Standard surgi-

cal procedure involves regional fl aps consist-

ing of fasciocutaneous, muscular or muscu-

locutaneous tissue [8]. Fillet fl aps following 

amputations of the limb are considered as 

a salvage option [9]. For reconstruction in 

the ischial region are usually used regional 

muscle and musculocutaneous fl aps which 

Fig. 1. Biceps femoris muscle after dissection.
Obr. 1. Musculus biceps femoris po disekci.
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are reliable for their excellent blood supply 

and durability [10]. 

At our clinic we mostly use muscles from 

the posterior thigh (hamstring muscles) 

or the inferior part of gluteus maximus to 

cover the bony prominence. On the top of 

the muscle we use the fasciocutaneous ad-

vancement fl ap. The gluteus maximus fl ap 

may not be enough to cover the entire ex-

posed bone in some cases and it needs to 

be combined with other surgical technique 

or a diff erent muscle fl ap must be chosen. 

The hamstring muscles can be used sepa-

rately or as a block and they can be either 

used as V-Y advancement [11] or as a turn-

over muscle fl ap [7]. At our clinic when re-

constructing large and deep ischiadic pres-

sure ulcers we mostly use the turnover 

biceps femoris muscle fl ap. During the sur-

gical procedure the fasciocutaneous poste-

rior thigh fl ap is lifted, we localize the biceps 

femoris muscle, detach it from its tendon 

and dissect to the muscle the major pedicle, 

which is in literature described 5 cm from 

the ischial tuberosity [7]. Then we rotate the 

muscle to the cavity to cover the prominent 

bone. 

The recurrence rate in the literature for 

reconstruction of pressure ulcers using re-

gional flaps varies from 8.9 to 31% [12]. 

Among factors contributing to recurrence 

belong the localization of the pressure ulcer 

in the ischiatic area and body mass index 

of the patient [13]. During the one-year fol-

low-up we registered in our study one re-

currence which required surgery making the 

total recurrence rate at 6.25%. Complication 

rate in the literature varies from 7 to 31% [12] 

and remains high compared to other surgi-

cal procedures [14]. Complications include 

necrosis, dehiscence, infection, hematoma 

and others [12]. We registered four partial 

dehiscence of the wound (25%) and one 

hematoma (6.25%). All complications were 

healed conservatively without further surgi-

cal procedures.

The re-use of turnover biceps 

femoris muscle – case study

To illustrate the versatility of the turnover bi-

ceps femoris muscle fl ap we present a basic 

information from one case of a 42-year-old 

quadriplegic male with recurrent ischiadic 

pressure ulcer. Over the years the patient un-

derwent several reconstructions of the is-

chiadic pressure ulcer including the turnover 

biceps femoris muscle fl ap. After admission 

to our department the standard treatment 

protocol was initiated including targeted 

antibio tics therapy, correction of the nutri-

tional status of the patient and X-ray projec-

Fig. 2. Semitendinosus muscle dissected and rotated.
Obr. 2. Disekovaný a rotovaný semitendinózní sval.

Fig. 3. Biceps femoris muscle and semitendinosus muscle sutured 
into the defect.
Obr. 3. Musculus biceps femoris a semitendinózní sval všití do defektu.
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tion of the ischiadic bone, which showed no 

signs of osteomyelitis. The surgery was per-

formed in prone position with conscious se-

dation. We used the previous scars to lift up 

the fasciocutaneous posterior thigh fl ap and 

we identified the rotated biceps femoris, 

which was insuffi  cient to cover the ischiadic 

bone. After dissection of the biceps femoris 

muscle (Fig. 1) we sutured the muscle over 

the ischial tuberosity, but it wasn’t enough 

to close the defect. Therefore, we identi-

fied the semitendinosus muscle (Fig. 2), de-

tached it from its tendon and after the dis-

section we turned the caudal portion of the 

muscle over the cranial part and we covered 

the entire ischiadic defect (Fig. 3). Both ro-

tated muscles were sutured without tension. 

After that we used the advancement fascio-

cutaneous fl ap to create another layer on the 

top of the muscles and we sutured the skin 

using the vertical mattress stitches and sur-

gical staples (Fig. 4). 

Conclusion
A recurrent ischiadic pressure ulcer places 

heavy burden on patients and represent 

a great challenge for plastic surgeons. The 

results of our study show the advantages 

and versatile use of turnover hamstring 

muscle fl ap in combination with fasciocu-

taneous posterior thigh fl ap. This technique 

provides enough durable and very well vas-

cularized tissue over the bone prominence 

and has a preventive eff ect on the recur-

rence. In case of failure it can be reused as 

described in our case report. The recurrence 

rate of the turnover hamstring muscle fl ap in 

our study was low at 6.25% during the one-

year follow-up.  We believe that the low in-

cidence complication is infl uenced also by 

very well-arranged care for patients at our 

department. 

References

1. Bluestein D, Javaheri A. Pressure ulcers: prevention, 

evaluation, and management. Am Fam Physician 2008; 

78(10): 1186–1194.

2. Edsberg LE, Black JM, Goldberg M et al. Revised natio-

nal pressure ulcer advisory panel pressure injury staging 

system. J Wound Ostomy Continence Nurs 2016; 43(6): 

585–597. doi: 10.1097/ WON.0000000000000281.

3. Lewandowicz E, Witmanowski H, Sobieszek D. Selec-

tion of surgical technique in treatment of pressure sores. 

Post Dermatol Alergol 2011; 28(1): 23–29.

4. Hokynková A, Šín P, Černoch F et al. Employment 

of fl ap surgery in pressure ulcers surgical treatment. 

Cesk Slov Neurol N 2017; 80/ 113 (Suppl 1): S41–S44. doi: 

10.14735/ amcsnn2017s41.

5. Keys KA, Daniali LN, Warner KJ et al. Multivariate pre-

dictors of failure after flap coverage of pressure ul-

cers. Plast Reconstr Surg 2010; 125(6): 1725–1734. doi: 

10.1097/ PRS.0b013e3181d51227.

6. Marchi M, Battaglia S, Marchese S et al. Surgical recon-

structive procedures for treatment of ischial, sacral and 

trochanteric pressure ulcers. G Chir 2015; 36(3): 112–116. 

7. Demirseren ME, Ceran C, Aksam B et al. Clinical ex-

perience with the combination of a biceps femoris 

muscle turnover fl ap and a posterior thigh fasciocu-

taneous hatchet fl ap for the reconstruction of ischial 

pressure ulcers. Ann Plast Surg 2016; 77(1): 93–96. doi: 

10.1097/ SAP.0000000000000290.

8. Kuo PJ, Chew KY, Kuo YR et al. Comparison of out-

comes of pressure sore reconstructions among perfo-

rator fl aps, perforator-based rotation fasciocutaneous 

fl aps, and musculocutaneous fl aps. Microsurgery 2014; 

34(7): 547–553. doi: 10.1002/ micr.22257.

9. Kempny T, Holoubek J, Abdelkarim A et al. Postampu-

tation femur reconstruction with an autologous vascula-

rized tibia bone graft. Microsurgery 2019; 39(5): 476–477. 

doi: 10.1002/ micr.30441.

10. Borgognone A, Anniboletti T, De Vita F et al. Ischiatic 

pressure sores: our experience in coupling a split-muscle 

fl ap and a fasciocutaneous fl ap in a criss-cross way. Spi-

nal Cord 2010; 48(10): 770–773. doi: 10.1038/ sc.2010.25.

11. Albarah AM. De-epithelialized biceps femoris myo-

cutaneous V-Y advancement fl ap for ischial bed sore re-

construction. J Plast Reconstr Surg 2012; 36(2): 181–186.

12. Sameem M, Au M, Wood T et al. A systematic re-

view of complication and recurrence rates of muscu-

locutaneous, fasciocutaneous, and perforator-based 

fl aps for treatment of pressure sores. Plast Reconstr Surg 

2012; 130(1): e67–e77. doi: 10.1097/ PRS.0b013e318254b

19f.

13. Antalová N, Pokorná A, Hokynková A et al. Factors in-

fl uencing recurrence of the pressure ulcers after plastic 

surgery – retrospective analysis. Cesk Slov Neurol N 2018; 

81/ 114 (Suppl 1): S23–S28. doi: 10.14735/ amcsnn2018

s23.

14. Kuhfuss I, Cordi A. Reduction of “Dead Space” and “Shear” 

through fl ap adhesion may reduce short term complica-

tion rates in fl ap-based reconstruction for Stage IV pres-

sure sores: a retrospective comparison cohort series. 

J Spine 2016; 5(4). doi: 10.4172/ 21657939.1000318.

Fig. 4. Defect covered by fasciocutaneous fl ap. 
Obr. 4. Defekt uzavřen fasciokutánním lalokem.
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