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Abstract
Introduction: Surgical site infections following spinal surgery are a major concern. According to the literature, the incidence 
of surgical site infections is 2.0%–2.5%. These complications are sometimes accompanied by soft tissue defects, which require 
special treatment, including skin grafting.
Clinical Case description: The paper presents a clinical case of postoperative wound infection in the lumbar region. 
Complication management resulted in a 12×6 cm tissue defect. The wound included previously implanted metal screws and 
pins. To address this issue, the defect was repaired using a perforator lumbar flap. The implants were not removed. The 
postoperative wound healed properly, the implants were preserved, and the patient has been followed up since 2014.
CONCLUSION: Skin grafting using a perforator flap is an option in soft tissue defect repair due to infectious complications of 
spinal surgery.
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перфорантным кожным лоскутом
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Аннотация 
Введение. Инфекционные осложнения области хирургического вмешательства являются серьёзной проблемой после 
операций на позвоночнике. Чаще всего в литературе приводится показатель 2,0–2,5% инфекционных осложнений об-
ласти хирургического вмешательства. Иногда данные осложнения сопровождаются дефектом мягких тканей, что тре-
бует особого подхода, в том числе выполнения кожной пластики.
Описание клинического случая. В  данной статье описан клинический случай инфекционного осложнения после-
операционной раны области поясницы. В  результате лечения осложнения сформировался дефект тканей размером 
12×6 см. В ране находились ранее установленные металлические винты и стержни. Для решения данной проблемы 
выполнено замещение дефекта перфорантным поясничным лоскутом. При этом металлические конструкции не удаля-
лись. Послеоперационная рана зажила хорошо, металлоконструкция сохранена, пациентка динамически наблюдается 
с 2014 года.
Заключение. Кожная пластика перфорантным кожным лоскутом является одним из вариантов выбора при лечении 
дефектов мягких тканей при инфекционных осложнениях области хирургического вмешательства на позвоночнике.
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INTRODUCTION
Posterior trunk soft tissue defects are a significant 

complication of spine surgery. Defects with exposed implants 
and bone are the most challenging. These defects are typically 
repaired using muscle, musculocutaneous, or free flaps  [1]. 
Perforator flaps have recently become more widely used 
in posterior trunk soft tissue defects  [2, 3]. In 1987, Taylor 
and Palmer [4] introduced the angiosome concept, which served 
as the basis for the perforator flap technique. In perforator 
flaps, a perforating artery supplies blood to the tissue with a 
wide base [1, 5]. The perforator flap technique allows preparing 
larger flaps and is more effective than the local flap technique 
in terms of mobility, formability, and viability.

CASE DESCRIPTION
Female patient, 18 years old, with the following diagnosis: 

Congenital thoracolumbar kyphoscoliosis secondary to 
abnormal development of the lumbar spine with spinal 
stenosis. Spastic paraplegia. On March 19, 2014, a surgery 
was performed at the 14th department of the Priorov National 
Medical Research Center of Traumatology and Orthopedics. 
The surgery involved dorsal correction with spinal cord 

decompression at the stenosis level, with post-laminectomy 
defect meshplasty using a metal mesh with autologous bone. 
In the early postoperative period, on day 16 post-surgery, a 
complication was detected: soft tissue infection and wound 
dehiscence with exposed implant due to tissue deficiency 
after correction. The defect size was 12 × 6 cm (Fig. 1).

A microbial culture revealed Staphylococcus aureus with a 
broad susceptibility spectrum. Antibiotic therapy was initiated. 
Implant-preserving skin grafting was scheduled. Prior to surgery, 
the perforating artery and the skin flap intended for skin grafting 
were detected using manual Doppler ultrasound (Fig. 2).

On April 21, 2014, grafting was performed in the lumbar 
region using a perforator flap.

First, necrectomy and wound debridement were 
performed, and the skin flap bed was prepared. A skin flap 
of 14 × 6 cm was made. The flap was dissected and elevated 
on a vascular bundle, which included a perforating artery, 
from the lumbar artery area. Vascularization was examined, 
and the flap was turned 90° in the wound area. The highly 
vascularized flap was adapted and sutured, with tube 
drainage in place. Tension-free primary linear closure was 
used for the donor site on the right (Fig. 3). 

The drainage was removed on day  3 post-surgery. The 
postoperative period was unremarkable (Fig. 4). 

Fig. 1. Soft tissue defect in the lumbar region with exposed implant Fig. 2. Planned perforator flap and perforating artery
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Fig. 3. Flap rotation to the defect area, adaptation, and suturing. 
Tension-free primary closure of the donor site

Fig. 4. Surgical outcome on day 12 post-surgery. Suture removal 
and postoperative wound healing by primary intention
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There were no clinical or laboratory signs of infection. 
Neurological symptoms resolved completely six months 
after surgery. During a follow-up examination two years after 
surgery, a pin fracture was detected, necessitating implant 
reinstallation, which included pin replacement and Th12–L3 
ventral fusion using a mesh cage with autologous bone. The 
revision surgery was unremarkable. The surgical scar healed 
by primary intention (Fig. 5). The patient has been followed 
up for 10  years; there are no infections, and the implant is 
preserved. On a follow-up examination after 10  years, the 
condition is satisfactory; the skin flap is of normal color, with 
preserved sensitivity.

DISCUSSION 
Posterior trunk soft tissue defects with exposed implant 

and infection are a significant complication of spine surgery. 
These complications are accompanied by biofilm formation 
and implant-associated infections (IAIs), which affect the 
integrity of implant. The treatment of IAIs can be challeng-
ing, particularly in cases where potential implant removal 
can result in neurological and secondary orthopedic compli-
cations. Negative pressure wound therapy (NPWT systems) 
is one method that can be effective in IAIs while preserv-
ing installed implant  [6, 7]. Spinal IAIs, like all orthopedic 
infections, necessitate not only surgical debridement but 
also adequate antibiotic therapy based on microflora iden-
tification and drug susceptibility  [8]. Major defects require 
skin grafting. These defects were previously repaired using 
muscle or musculocutaneous flaps. Advancements in the 
perforator flap technique have opened up new possibilities 
in soft tissue defect repair. The main advantage of perfora-
tor flaps is a reduced risk of muscle and donor site injury. 
Guerra et al. performed an experimental animal study to 
compare the efficacy of the latissimus dorsi musculocuta-
neous flap and its perforator counterpart in the treatment of 
superficial and deep infections [9, 10]. The authors found no 
significant differences between the two flaps. The regional 

perfusion index for both flaps was over 0.6, indicating com-
parable wound healing potential. Clinical studies on the use 
of perforator flaps in the treatment of infected wounds and 
wounds with osteomyelitis support these findings  [9, 11]. 
The type of flap used for repair is less important for the 
surgical outcome, provided that the flap is highly vascular-
ized and the main debridement, necrectomy, and oblitera-
tion protocols are followed  [12]. Postoperative color flow 
Doppler ultrasound provides valuable information on the 
size and flow rate of all perforating arteries. This informa-
tion allows surgeons to prepare a flap with the most suit-
able perforating artery. Perforator flaps have been found to 
better tolerate subsequent revision surgeries, such as im-
plant removal, compared to muscle flaps [9], as evidenced 
by this clinical case.

CONCLUSION
Perforator flaps effectively repair posterior trunk soft 

tissue defects and prevent surgical site infections. They 
outperform musculocutaneous flaps in terms of esthetic 
outcomes, mobility, and reduced risk of injury. Based on the 
published data and this clinical case, this technique can be 
considered for soft tissue defect repair. 

Additional Info
Author contribution. All authors confirm that their authorship 
meets the international ICMJE criteria (all authors have made a 
significant contribution to the development of the concept, research 
and preparation of the article, read and approved the final version 
before publication). 
Funding source. The authors state that there is no external funding 
when conducting the research and preparing the publication.
Competing interests. The authors declare that they have no 
competing interests.
Consent for publication. The patients gave their written consent for 
publication of their medical data (April 17, 2024).

Дополнительно
Вклад авторов. Все авторы подтверждают соответствие своего 
авторства международным критериям ICMJE (все авторы внесли 
существенный вклад в  разработку концепции, проведение ис-
следования и подготовку статьи, прочли и одобрили финальную 
версию перед публикацией). 
Источник финансирования. Авторы заявляют об  отсутствии 
внешнего финансирования при  проведении исследования и 
подготовке публикации. 
Конфликт интересов. Авторы декларируют отсутствие явных и 
потенциальных конфликтов интересов, связанных с  проведён-
ным исследованием и публикацией настоящей статьи.
Информированное согласие. Авторы получили письменное 
согласие пациентов на публикацию их медицинских данных 
(17.04.2024 г.).

Fig. 5. Surgical site on day 7 after revision surgery (two years after 
the primary surgery). Suture removal and postoperative wound 
healing by primary intention

CLINICAL CASES

https://doi.org/10.17816/vto630420


645

DOI: https://doi.org/10.17816/vto630420

N.N. Priorov Journal of Traumatology and OrthopedicsVol. 31 (4) 2024CLINICAL CASES

References
1.	 Durgun M, Baş S, Aslan C, Canbaz Y, Işık D. Use of dorsal 
intercostal artery perforator flap in the repair of back defects. 
Journal of Plastic Surgery and Hand Surgery. 2016;50(2):80–84. 
doi: 10.3109/2000656x.2015.1102737
2.	 Minabe T, Harii K. Dorsal intercostal artery perforator flap: 
anatomical study and clinical applications. Plast Reconstr Surg. 
2007;120(3):681–9. doi: 10.1097/01.prs.0000270309.33069.e5
3.	 Atik B, Tan O, Mutaf M, et al. Skin perforators of back region: 
anatomical study and clinical applications. Ann Plast Surg. 
2008;60(1):70–5. doi: 10.1097/01.sap.0000263452.23901.ba
4.	 Taylor GI, Palmer JH. The vascular territories (angiosomes) of 
the body: experimental study and clinical applications. Br J Plast 
Surg. 1987;40(2):113–41. doi: 10.1016/0007-1226(87)90185-8
5.	 Saint-Cyr M, Schaverien MV, Rohrich RJ. Perforator flaps: history, 
controversies, physiology, anatomy, anduse in reconstruction. Plast 
Reconstr Surg. 2009;123(4):132–45. doi: 10.1097/prs.0b013e31819f2c6a
6.	 Shapovalov VK, Basankin IV, Afaunov AA, et al. The use of 
vacuum systems in early implant-associated infection that developed 
after decompression-stabilizing operations for lumbar spinal 
stenosis. Hirurgiya pozvonochnika. 2021;18(3):53–60. (In Russ.). 
doi: 10.14531/ss2021.3.53-60
7.	 Obolensky VN, Ermolov AA, Sychev DV, et al. The method of 
local negative pressure in the prevention and treatment of purulent-
septic complications in traumatology and orthopedics. N.N.  Priorov 

Journal of Traumatology and Orthopedics. 2013;(2):3–11. (In Russ.). 
doi: 10.17816/vto2013023-11
8.	 Tsiskarashvili AV, Gorbatyuk DS, Melikova RE, et al. 
Microbiological spectrum of pathogens of implant-associated 
infection in the treatment of complications of transpedicular 
fixation of the spine by negative pressure. Hirurgiya pozvonochnika. 
2022;19(3):77–87. (In Russ.). doi: 10.14531/ss2022.3.77-87
9.	 de Weerd L, Weum S. The sensate medial dorsal intercostal artery 
perforator flap for closure of cervicothoracic midline defects after 
spinal surgery: an anatomic study and case reports. Annals of plastic 
surgery. 2009;63(4):418–421. doi: 10.1097/sap.0b013e31819537b4
10.	Guerra AB, Gill PS, Trahan CG, et al. Comparison of bacterial 
inoculation and transcutaneous oxygen tension in the rabbit 
S1 perforator and latissimus dorsi musculocutaneous flaps. 
Journal of reconstructive microsurgery. 2005;21(2):137–143. 
doi: 10.1055/s-2005-864848
11.	Gravvanis A, Tsoutsos D, Karakitsos D, et al. Blood perfusion of 
the free anterolateral thigh perforator flap: its beneficial effect in the 
reconstruction of infected wounds in the lower extremity. World J 
Surg. 2007;31(1):11–18. doi: 10.1007/s00268-006-0298-8
12.	Zweifel-Schlatter M, Haug M, Schaefer DJ, et al. Free 
fasciocutaneous flaps in the treatment of chronic osteomyelitis of the 
tibia: a retrospective study. J Reconstr Microsurg. 2006;22(1):41–47. 
doi: 10.1055/s-2006-931906

Список литературы
1.	 Durgun M., Baş S., Aslan C., Canbaz Y., Işık D. Use of 
dorsal intercostal artery perforator flap in the repair of back 
defects // Journal of Plastic Surgery and Hand Surgery. 2016. 
Vol. 50, № 2. Р. 80–84. doi: 10.3109/2000656x.2015.1102737
2.	 Minabe T., Harii K. Dorsal intercostal artery perforator 
flap: anatomical study and clinical applications // Plast 
Reconstr Surg. 2007. Vol. 120, № 3. Р. 681–9. 
doi: 10.1097/01.prs.0000270309.33069.e5
3.	 Atik B., Tan O., Mutaf M., et al. Skin perforators of back region: 
anatomical study and clinical applications // Ann Plast Surg. 2008. 
Vol. 60, № 1. Р. 70–5. doi: 10.1097/01.sap.0000263452.23901.ba
4.	 Taylor G.I., Palmer J.H. The vascular territories 
(angiosomes) of the body: experimental study and clinical 
applications // Br J Plast Surg. 1987. Vol. 40, № 2. Р. 113–41. 
doi: 10.1016/0007-1226(87)90185-8
5.	 Saint-Cyr M., Schaverien M.V., Rohrich R.J. Perforator 
flaps: history, controversies, physiology, anatomy, anduse in 
reconstruction // Plast Reconstr Surg. 2009. Vol. 123, № 4. Р. 132–45. 
doi: 10.1097/prs.0b013e31819f2c6a
6.	 Шаповалов В.К., Басанкин И.В., Афаунов А.А., и др. При-
менение вакуумных систем при ранней имплант-ассоции-
рованной инфекции, развившейся после декомпрессивно-
стабилизирующих операций при поясничном спинальном 
стенозе // Хирургия позвоночника. 2021. Т. 18, № 3. С. 53–60. 
doi: 10.14531/ss2021.3.53-60
7.	 Оболенский В.Н., Ермолов А.А., Сычев Д.В., и др. Метод ло-
кального отрицательного давления в профилактике и лечении 

гнойно-септических осложнений в травматологии и ортопе-
дии // Вестник травматологии и ортопедии им. Н.Н. Приорова. 
2013. № 2. С. 3–11. doi: 10.17816/vto2013023-11
8.	 Цискарашвили А.В., Горбатюк Д.С., Меликова Р.Э., и др. 
Микробиологический спектр возбудителей имплант-ассоци-
ированной инфекции при лечении осложнений транспеди-
кулярной фиксации позвоночника методом отрицательного 
давления // Хирургия позвоночника. 2022. Т. 19, № 3. С. 77–87. 
doi: 10.14531/ss2022.3.77-87
9.	 de Weerd L., Weum S. The sensate medial dorsal intercostal 
artery perforator flap for closure of cervicothoracic midline 
defects after spinal surgery: an anatomic study and case 
reports // Annals of plastic surgery. 2009. Vol. 63, № 4. Р. 418–421. 
doi: 10.1097/sap.0b013e31819537b4
10.	Guerra A.B., Gill P.S., Trahan C.G., et al. Comparison of bacterial 
inoculation and transcutaneous oxygen tension in the rabbit S1 
perforator and latissimus dorsi musculocutaneous flaps // Journal 
of reconstructive microsurgery. 2005. Vol. 21, № 2. Р. 137–143. 
doi: 10.1055/s-2005-864848
11.	Gravvanis A., Tsoutsos D., Karakitsos D., et al. Blood perfusion of 
the free anterolateral thigh perforator flap: its beneficial effect in the 
reconstruction of infected wounds in the lower extremity // World J 
Surg. 2007. Vol. 31, № 1. Р. 11–18. doi: 10.1007/s00268-006-0298-8
12.	Zweifel-Schlatter M., Haug M., Schaefer D.J., et al. Free 
fasciocutaneous flaps in the treatment of chronic osteomyelitis of 
the tibia: a retrospective study // J Reconstr Microsurg. 2006. Vol. 22, 
№ 1. Р. 41–47. doi: 10.1055/s-2006-931906

https://doi.org/10.17816/vto630420
https://doi.org/10.3109/2000656x.2015.1102737
https://doi.org/10.1097/01.prs.0000270309.33069.e5
https://doi.org/10.1097/01.sap.0000263452.23901.ba
https://doi.org/10.1016/0007-1226(87)90185-8
https://doi.org/10.1097/prs.0b013e31819f2c6a
https://doi.org/10.14531/ss2021.3.53-60
https://doi.org/10.17816/vto2013023-11
https://doi.org/10.14531/ss2022.3.77-87
https://doi.org/10.1097/sap.0b013e31819537b4
https://doi.org/10.1055/s-2005-864848
https://doi.org/10.1007/s00268-006-0298-8
https://doi.org/10.1055/s-2006-931906
https://doi.org/10.3109/2000656x.2015.1102737
https://doi.org/10.1097/01.prs.0000270309.33069.e5
https://doi.org/10.1097/01.sap.0000263452.23901.ba
https://doi.org/10.1016/0007-1226(87)90185-8
https://doi.org/10.1097/prs.0b013e31819f2c6a
https://doi.org/10.14531/ss2021.3.53-60
https://doi.org/10.17816/vto2013023-11
https://doi.org/10.14531/ss2022.3.77-87
https://doi.org/10.1097/sap.0b013e31819537b4
https://doi.org/10.1055/s-2005-864848
https://doi.org/10.1007/s00268-006-0298-8
https://doi.org/10.1055/s-2006-931906


646
N.N. Priorov Journal of Traumatology and OrthopedicsVol. 31 (4) 2024

Об авторах
Голубев Игорь Олегович, д-р мед. наук;  
ORCID: 0000-0002-1291-5094; 
eLibrary SPIN: 2090-0471; 
e-mail: iog305@mail.ru

Кулешов Александр Алексеевич, д-р мед. наук;  
ORCID: 0000-0002-9526-8274;  
eLibrary SPIN: 7052-0220;  
е-mail: cito-spine@mail.ru

Ветрилэ Марчел Степанович, канд. мед. наук;  
ORCID: 0000-0001-6689-5220;  
eLibrary SPIN: 9690-5117;  
е-mail: vetrilams@cito-priorov.ru

Макаров Сергей Николаевич, канд. мед. наук; 
ORCID: 0000-0003-0406-1997;  
eLibrary SPIN: 2767-2429;  
е-mail: moscow.makarov@gmail.com

Лисянский Игорь Николаевич, канд. мед. наук; 
ORCID: 0000-0002-2479-4381;  
eLibrary SPIN: 9845-1251;  
е-mail: lisigornik@list.ru

* Таиров Газинур Наильевич;  
адрес: Россия, 127299, Москва, ул. Приорова, д. 10;  
ORCID: 0009-0002-3469-3944; 
eLibrary SPIN: 8868-2577; 
e-mail: gazinur.vezunchik@mail.ru

Authors’ Info
Igor O. Golubev, MD, Dr. Sci. (Medicine);  
ORCID: 0000-0002-1291-5094; 
eLibrary SPIN: 2090-0471; 
e-mail: iog305@mail.ru

Alexander A. Kuleshov, MD, Dr. Sci. (Medicine);  
ORCID: 0000-0002-9526-8274;  
eLibrary SPIN: 7052-0220;  
е-mail: cito-spine@mail.ru

Marchel S. Vetrile, MD, Cand. Sci. (Medicine);  
ORCID: 0000-0001-6689-5220;  
eLibrary SPIN: 9690-5117;  
е-mail: vetrilams@cito-priorov.ru

Sergey N. Makarov, MD, Cand. Sci. (Medicine); 
ORCID: 0000-0003-0406-1997;  
eLibrary SPIN: 2767-2429;  
е-mail: moscow.makarov@gmail.com

Igor N. Lisyansky, MD, Cand. Sci. (Medicine); 
ORCID: 0000-0002-2479-4381;  
eLibrary SPIN: 9845-1251;  
е-mail: lisigornik@list.ru

* Gazinur N. Tairov, MD;  
address: 10 Priorova str., 127229 Moscow, Russia;  
ORCID: 0009-0002-3469-3944; 
eLibrary SPIN: 8868-2577; 
e-mail: gazinur.vezunchik@mail.ru

* Сorresponding author / Автор, ответственный за переписку

CLINICAL CASES

DOI: https://doi.org/10.17816/vto630420

https://orcid.org/0000-0002-1291-5094
https://www.elibrary.ru/author_profile.asp?spin=2090-0471
mailto:iog305@mail.ru
https://orcid.org/0000-0002-9526-8274
https://www.elibrary.ru/author_profile.asp?spin=7052-0220
https://orcid.org/0000-0001-6689-5220
https://www.elibrary.ru/author_profile.asp?spin=9690-5117
https://orcid.org/0000-0003-0406-1997
https://www.elibrary.ru/author_profile.asp?spin=2767-2429
https://orcid.org/0000-0002-2479-4381
https://www.elibrary.ru/author_profile.asp?spin=9845-1251
https://orcid.org/0009-0002-3469-3944
https://www.elibrary.ru/author_profile.asp?spin=8868-2577
mailto:gazinur.vezunchik@mail.ru
https://orcid.org/0000-0002-1291-5094
https://www.elibrary.ru/author_profile.asp?spin=2090-0471
mailto:iog305@mail.ru
https://orcid.org/0000-0002-9526-8274
https://www.elibrary.ru/author_profile.asp?spin=7052-0220
https://orcid.org/0000-0001-6689-5220
https://www.elibrary.ru/author_profile.asp?spin=9690-5117
https://orcid.org/0000-0003-0406-1997
https://www.elibrary.ru/author_profile.asp?spin=2767-2429
https://orcid.org/0000-0002-2479-4381
https://www.elibrary.ru/author_profile.asp?spin=9845-1251
https://orcid.org/0009-0002-3469-3944
https://www.elibrary.ru/author_profile.asp?spin=8868-2577
mailto:gazinur.vezunchik@mail.ru
https://doi.org/10.17816/vto630420

	_Hlk174524302
	_Hlk174524415
	_Hlk174525276
	_Hlk174522352
	_Hlk162802765
	_Hlk166230388
	_Hlk181728415
	_Hlk148781774
	_Hlk148771038
	_Hlk153740541
	_Hlk165997654
	_Hlk122259407
	_Hlk76680710
	_Hlk76680611
	_Hlk154653498
	_Hlk126943937
	_Hlk92129278
	_Hlk121704496
	_Hlk121940563
	_Hlk149215607
	_Hlk126951535
	_Hlk149216083
	_Hlk122296574

