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Summary: Necrotizing soft tissue infection (NSTI) is a complex infection known 
for its rapid progression of necrosis within the subcutaneous tissue and fascia. 
Time is of essence for the management of NSTI. In this report, we present a 
case of NSTI after infection of poorly managed diabetic foot ulcer in the ankle. 
The limb salvage approach involves sequential staged procedures. Multiple sur-
gical debridements and “washout” were performed for source control. At the 
same time, the patient also received a systemic antibiotic regimen. In the sec-
ond stage, a perforator free flap taken from the anterolateral thigh was used 
to repair the extensive soft tissue defect and reconstruct a functional foot to 
achieve maximal limb salvage. The kickstand technique of external fixation was 
used to reduce soft tissue compression and enhance the surgical offloading of 
the skin flap. At the 2-year follow-up, the skin integrity of the flap was well-pre-
served, and the patient returned to his premorbid quality of life. (Plast Reconstr 
Surg Glob Open 2023; 11:e5207; doi: 10.1097/GOX.0000000000005207; Published 
online 15 August 2023.)
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Previously known as necrotizing fasciitis, necrotiz-
ing soft tissue infection (NSTI) is a rare and severe 
infection characterized by the rapid development 

of necrosis within the subcutaneous tissue and fascia. It 
is predominately caused by group A streptococcus, but also 
includes common aerobic and anaerobic pathogens such 
as S. aureus, E. coli, P. aeruginosa, Bacteroides, Clostridium spe-
cies, as well as multidrug-resistant organism such as meth-
icillin-resistant S. aureus (MRSA).1 The rapid and complex 
nature of NSTI necessitates immediate attention and a 
swift work-up plan to contain the spread of infection.

In this case report, we present a case of NSTI second-
ary to diabetic foot infection. Early aggressive interven-
tion comprises serial surgical debridements, antibiotic 
regimen, and wound closure by anterolateral thigh (ALT) 
perforator free flap. In addition, the kickstand technique 
for external fixation was used to achieve greater stabiliza-
tion of the ALT perforator free flap.

CASE
A 42-year-old Chinese man presented with infected dia-

betic foot ulceration with dermal necrosis over lateral mal-
leolus of his right foot. Soft tissue swelling and erythema with 
increased skin temperature extending from dorsolateral 
midfoot to the anterolateral lower limb were observed. [See 
figure, Supplemental Digital Content 1, which displays the 
staged procedure for clinical management of NSTI. Initial 
examination found a 3 cm by 3 cm ulceration over the lat-
eral malleoli with surrounding dermal necrosis. Swelling, 
erythema, and warmth from dorsal midfoot extend toward 
the lateral lower limb (1A). Early aggressive surgical debride-
ment and “washout” was performed on the day of admission, 
and two more subsequent surgical debridements over the 
next 8 days, leaving behind massive soft tissue defect (1B). 
In the second stage, a perforator free flap was taken from 
the anterolateral thigh and transplanted onto the dorsolat-
eral foot (1C&D). The kickstand technique for the circular 
external fixation was used to prevent soft tissue compression 
over harvest site and enhance flap uptake. Full wound clo-
sure was achieved within 8 weeks. Patient underwent inten-
sive rehabilitation, and he was able to return to premorbid 
status with normal ankle dorsiflexion range of motion (1E). 
http://links.lww.com/PRSGO/C738.]

Apart from diabetes mellitus, the patient had no sig-
nificant medical history. The patient was febrile (39°C) 

From *Dr Foot Podiatry, Singapore, Singapore; †Hand and 
Microsurgery Department, Peking University Shenzhen Hospital, 
Shenzhen, People’s Republic of China; and ‡Orthopedic Department, 
Peking University Shenzhen Hospital, Shenzhen, People’s Republic 
of China.
Received for publication June 26, 2023; accepted July 7, 2023.
Copyright © 2023 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and share the 
work provided it is properly cited. The work cannot be changed in 
any way or used commercially without permission from the journal.
DOI: 10.1097/GOX.0000000000005207

The Limb Salvage Approach for the Surgical 
Management of Necrotizing Soft Tissue Infection

Disclosure statements are at the end of this article, 
following the correspondence information.

Related Digital Media are available in the full-text 
version of the article on www.PRSGlobalOpen.com.

8

11

15August2023

2023

August

15

https://doi.org/10.1097/GOX.0000000000005207
http://links.lww.com/PRSGO/C738
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1097/GOX.0000000000005207
www.PRSGlobalOpen.com


PRS Global Open • 2023

2

and hypotensive at the time of admission. Laboratory 
investigation showed leukocytosis (18 × 105/µL), ele-
vated levels of c-reactive protein (CRP) (16 mg/dL), 
hemoglobin (12.2/dL), and glucose (190 mg/dL). 
Ultrasonography shows extensive fluid accumulation 
in the lateral calf and diffuse soft tissue swelling in the 
deep fascia layer. There was no remarkable arterial occlu-
sion in bilateral lower limbs. Emergency exploration and 
debridement was performed on the day of admission, 
and two subsequent surgical debridements were done 
over the next 8 days. As a result, a large tissue defect 
measuring approximately 15 cm by 20 cm and stretching 
from the dorsolateral foot to the distal calf was created, 
and multiple tendons, including anterior tibial, pos-
terior tibial, and long extensor tendons, were resected 
(Supplemental Digital Content 1B, http://links.lww.
com/PRSGO/C738). Negative pressure wound therapy 
was applied using −125 mm Hg continuous pressure. 
Meanwhile, he was treated with IV piperacillin-sulbactam 
4.5 g BD for 14 days after microscopy culture and sensi-
tivity testing. In the second stage, a perforator free flap 
measuring 13 cm by 24 cm was designed and taken from 
the ALT for soft tissue repair and reconstruction of func-
tional limb (Supplemental Digital Content 1C, http://
links.lww.com/PRSGO/C738). The perforator flap was 
elevated with the vascular pedicle comprised of two per-
forator vessels, and the descending branch of the lateral 
circumflex femoral artery was identified and resected 
(Supplemental Digital Content 1D, http://links.lww.
com/PRSGO/C738). The main trunk of the lateral fem-
oral circumflex artery was used for anastomosis in end-to-
end fashion to the great saphenous vein and the anterior 
tibial artery. The ALT perforator free flap was carefully 
placed on the recipient site and sutured. A cross-ankle 
external fixator was used to maintain the dorsiflexion of 
the ankle joint for 8 weeks. After the removal of exter-
nal fixation, the patient underwent intensive rehabilita-
tion (Supplemental Digital Content 1E, http://links.lww.
com/PRSGO/C738). At the 2-year follow-up visit, nor-
mal ankle dorsiflexion was achieved.

DISCUSSION
NSTI typically occurs after penetrating injury, from 

which the infection spreads rapidly and causes extensive 
inflammation, edema, and hyperemia.2 Among several 
risk factors, age and diabetes mellitus are commonly asso-
ciated with higher incidence of lower limb amputation 
and poor prognosis.3 Delay in in appropriate manage-
ment leads to mortality and amputation rates of 32% and 
70%, respectively.4–6 Early surgical intervention within 6 
hours leads to 40% reduction in fatality.3

Early clinical symptoms of NSTI mimic cellulitis 
or other superficial skin infections, and they are dif-
ficult to discern between. Misdiagnosis can be as high 
as 70%, whereas accurate diagnosis occurs only 15% 
of the time during the course of admission.7,8 As they 
progress, patients may develop blisters, malodourous 
discharge, soft tissue emphysema, crepitus, clinical symp-
toms of hypotension, and tachycardia.1,2 Furthermore, 

the reliability and predictive value of Laboratory Risk 
Indicator for Necrotizing Fasciitis (LRINEC) score from 
laboratory investigation varies and is uncertain.1–3 Among 
the various imaging modalities, computed tomogra-
phy and magnetic resonance imaging have been rec-
ommended, as their superiority to delineate soft tissue 
abnormality and the visualization of the accumulation of 
air pockets, but both lack the specificity to distinguish 
from soft tissue swelling of noninfective origin.1–3 In our 
case, the patient presented typical clinical symptoms of 
soft tissue infection and LRINEC score was 8, high risk 
for NSTI. Immediate exploration and debridement was 
performed without delay and the need for advanced 
diagnostic imaging.

The gold standard of care for NSTI has been early 
aggressive debridement of necrotic tissue. In our case, the 
patient underwent washout and surgical debridement on 
the day of admission and subsequent aggressive debride-
ments within the next 24–72 hours. These debridements 
aim to achieve the objective of source control, limb sal-
vage, and preservation of limb function. Amputation can 
be considered in the case of severe infection, or limb sal-
vage cannot be achieved beyond reasonable doubts. After 
the resolution of systemic inflammatory symptoms, the 
focus shift toward repair and reconstruction of extensive 
soft tissue defect. Skin grafting is insufficient to repair the 
soft tissue defect created by the aggressive debridement. 
Hence, we proceed with the option of skin flap taken from 
the patient’s anterolateral thigh for wound closure. We 
design a perforator ALT free flap with fascia lata for the 
repair of tendinous structure within the extensor muscu-
lar group in the distal lower limb and the foot. This could 
help address the potential of foot drop, especially after the 
resection of ATA and extensor tendons.

In an effort to reduce soft tissue compression of skin 
graft, we used the kickstand method for surgical offload-
ing and enhanced stabilization of the circular extensor 
fixator.9 The external fixation is applied over 8 weeks 
while keeping the lower limb in non–weight bearing sta-
tus. After the removal of external fixations, the patient 
received intensive rehabilitation by a physical therapist. At 
the annual follow-up, the patient exhibited good recovery 
to normal quality of life.

CONCLUSIONS
The immediate management of NF requires thorough 

clinical assessment and early aggressive surgical debride-
ments to accomplish effective source control. It is only 
when clinical symptoms have subsided that we can direct 
the attention to repair and reconstructive work using free 
flaps. The addition of the surgical offloading concept 
proved to be beneficial, to allow faster uptake of skin flaps 
and optimize wound closure.
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