Distally Based Peroneus Brevis Muscle Flap for Treatment of Distal Third Lower
Extremity Defects in the Multimorbid Patient Population
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Statement of Purpose

The purpose of this case series and literature review is to examine the viability
of the distal based peroneus brevis muscle flap (DBPM) for limb salvage

attempts in high-risk patients with multiple comorbidities.

Literature Review

Chronic distal lower extremity defects are difficult to treat given their

multifactorial nature and generalized association with patients who have
multiple comorbidities (multimorbid). Multimorbidity is defined as the presence
of three or more chronic disease processes!. The distally based peroneus
brevis muscle flap (DPBM) was first described by Mathes and Nahai in 1997
and later Eren et al presented the first clinical series in 2001 for the application

of distal lower extremity wounds 23.

The DPBM is indicated for coverage of small to moderate size full thickness
defects in the distal third of the lower extremity. This particular flap receives
segmental blood supply from the perforators off the anterior tibial artery and

peroneal artery proximally and from the peroneal artery distally >-7.

Traditionally used as a method of defect coverage in the post-traumatic setting,
the DPBM was originally employed in patients without significant comorbidities,
and has been 235689 Barr and colleagues described the DPBM as an

unreliable option for defect coverage in patients with PAD'0. Recently, Nguyen
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Figure A: The DBPM being lifted and transposed towards the wound defect. Figure B: The results after transposition of the DBPM.

Figure C: The final construct with the external

Analysis and Discussion

Treatment options for distal-third lower extremity defects are often limited,
specifically in high-risk, multimorbid patients. Posterior ankle/calcaneus defects
are among the most challenging for surgeons to manage, because of their
multifactorial etiology. Muscle flap coverage is often indicated in soft defects
with exposed tendon or bone, with or without underlying osteomyelitis. The
distally based peroneus brevis muscle flap has proven to be a reliable flap
option for soft tissue defect coverage in the distal third of the lower extremity'-
13, Currently, there is limited published data evaluating outcomes of the distally
based peroneus brevis flap in multimorbid, high-risk patients. Shubert et al
reported the outcomes of distally based peroneus brevis flap in ten elderly,
multimorbid patients. The average age was 72.6 years, with a mean number of
8 pre-existing comorbidities and a minimum ASA status of Ill. They reported no
major or minor complications and achieved successful reconstruction in all
patients®. Nguyen and Rodriguez reported outcomes of the distally based
peroneus brevis flap in 17 high risk patients with DM and PVD with non-healing
calcaneal wounds. All muscle flaps were augmented with a static external ring

fixator and 100% flap survival was achieved™.

Our series included 4 multimorbid patients who underwent orthoplastic
reconstruction with a DPBM and static external fixator for treatment of a
chronic limb threatening condition. There were zero flap failures, with the most

common complication being distal flap necrosis. All patients maintained

fixator and wound vac application. Figure D: The healed wound defect at 50 weeks post operatively .

and Rodriguez reported successful outcomes of the distally based peroneus successful limb preservation and were independently ambulatory at final follow-

brevis flap in 17 high risk patients with diabetes mellitus and peripheral up.

Table 1: Patient Demographics

vascular disease.

Methods The decision to pursue limb preservation when faced with a limb threatening
Duration of
Tobacco use Contralateral : Number of : Defect
i . . . ] i Body Mass : e ) Prior Vascular| Vessel Run Offs . Wound Present| Wound Location , Tt - _ e .
Prior to beginning our study, Institutional Review Board (IRB) approval was Age | Sex i Medical Comorbidities Status | ASA Score /(AE;nK%t:m Intervention | (PT/AT/Peroneal) Pr(_ar\;g)aut?n \é\ﬁ:nd Before Surgery Sur('::argsz)rea Tissue Depth condition should be based on patient-specific factors. Surgeons must consider
(weeks) . . . : .
obtained before data collection. We retrospectively analyzed patients who the physiologic consequences of major lower extremity amputation when
: DM2, HLD, HTN, PVD
) ) ) Patient 1 60 Male 29.7 ’ S ’ Current 3 No Yes PT/Peroneal 2 216 Lateral Calcaneus 28 Bone idi I I I i I i
underwent a distal base peroneus brevis muscle flap for treatment of a chronic pancreatitis guiding treatment options, especially in elderly and multimorbid patients as
DM2, HLD, HTN, PVD, . | tati . iated with si if Hy i d biditv. | f
non_hea"ng distal V5 |eg wound with/without osteomyelitis from January 2018 to Patient 2 58 Male 25.9 prostate cancer, peripheral Former 3 No Yes PT/AT/Peroneal 2 45 Posterior ankle 24 .48 Tendon proximal amputation IS associated with significantly increased morbidity, 10SS O
neuropathy . i . ] ]
. ) 14-16
July 2023. All surgeries were performed by a single surgeon (A.Q.). Four DM2, PVD, HTN, HLD,CHF, o AT Peroncal independence and poor quality of life'*'®. In conclusion, orthoplastic
Patient 3 65 Male 28.2 sleep apnea, peripheral Former 3 No No 3 40 Posterior ankle 28.35 Tendon t fi featuri distallv b d b . le fl f
patients were found to have had the DBPM for limb salvage during this time neuropathy reconstruction featuring a distally based peroneus brevis muscie flap may otier
DM2, CKD, PVD, DVT, HTN - . . . . . . . . .
. . — . y wAE, TV PV T utility in treating distal-third lower extremity defects in multimorbid patients who
and were included. For each patient we analyzed the patient’s demographics, Patient4 | 59 | Male 21.8 HLD;g;zi‘zf"ggzgﬁ:;‘fm'a’ Former 4 BKA Yes PT/Peroneal 3 29 Posterior ankle 16.5 | Tendon/Bone y E i >
ASA score, previous surgical interventions, and post operative results (Table neuropathy are otherwise at high risk for limb loss.
R Results
Surgical Technique . o . - . References
Four patients met inclusion criteria, with an average age of 60.5 years. Average follow-up was 34 months. All patients classified as multimorbid, and all had PVD
s agn 0 0 0 1. Scherer M, Wagner H-M, Lihmann D, Muche-Borowski C, Schéfer |, Dubben H-H, Hansen H, Thiesemann R, von Renteln-Kruse W, Hofmann W, Fessler J, van den Bussche H.
Defects were |n|t|a||y debrided of non-viable tissue to the level of tendon and/or Multimorbiditat — S3-Leitlinie. Hamburg: Deutsche Gesellschaft fir Allgemeinmedizin  und Familienmedizin  (DEGAM),Berlin;2017.Im.Internet.(Stand:.03.08.2019):

and DM. Average defect size was 24.33 cm? at the time of reconstruction. There was a 100% rate of limb preservation at final follow up, with zero flap failures.

https://www.awmf.org/uploads/tx_szleitlinien/053-0471_S3_Multimorbiditaet_2018-01.pdf
Mathes SJ, Nahai F. Reconstructive Surgery: Principles, Anatomy and Technique. New York: Churchill-Livingstone; 1997.
Eren S, Ghofrani A, Reifenrath M. The distally pedicled peroneus brevis muscle flap: A new flap for the lower leg. Plast Reconstr Surg. 2001;107:1443-1448.
Taylor Gl, Pan WR. Angiosomes of the leg: anatomic study and clinical implications. Plast Reconstr Surg 1998;102:599e616.
McHenry TP, Early JS, Schacherer TG. Peroneus brevis rotation flap: anatomic considerations and clinical experience. J Trauma. 2001;50:922-926.
Yang YL, Lin TM, Lee SS, et al. The distally pedicled peroneus brevis muscle flap anatomic studies and clinical application. J Foot Ankle Surg, 44 (4) 2005. pg. 259-264
Bui PV, Rizzo DA. Lower Limb Muscle Flaps: The Reverse Peroneus Brevis Flap. Clin Podiatr Med Surg. 2020;37(4):649-670. doi:10.1016/j.cpm.2020.07.004
Erne H, Schmauss D, Ehrl D. Postoperative negative pressure therapy significantly reduces flap complications in distally-based peroneus brevis flaps: Experiences from 74 cases.
Injury, International Journal Care injured Vol 47. 2016. pg. 1288-1292
L 9. Schubert CD, von Freyhold-Hlinecken J, Bittrich T, et al. Distally Based Peroneus Brevis Muscle Flap for Lower Extremity Defect Reconstruction in Severely Il Multimorbid Patients.
Ta b I e Z - Pat I e nt Re s u Its Die distal gestielte Musculus-peroneus-brevis-Lappenplastik zur Defektdeckung an der unteren Extremitdt bei multimorbiden, schwer kranken Patienten. Z Orthop Unfall.
- 2022;160(4):422-430.
10. Barr ST, Rowley JM, O'Neill PJ, Barillo DJ, Paulsen SM. How reliable is the distally based peroneus brevis muscle flap?. Plast Reconstr Surg. 2002;110(1):360-362.
doi:10.1097/00006534-200207000-00087
11.  Nguyen T, Rodriguez-Collazo ER. Healing Heel Ulcers in High-Risk Patients: Distally Based Peroneus Brevis Muscle Flap Case Series. J Foot Ankle Surg. 2019;58(2):341-346.

bone. A sterile doppler was used to confirm distal perforator location, posterior

The most common complication was distal flap necrosis. Average time in an external fixator was 11 weeks (Table 2).

and anterior to the fibula. A linear skin incision was made along the lateral
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aspect of the leg overlying the lateral compartment. The peroneus brevis

muscle was then dissected from its soft tissue and bony attachment and
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from the fibula. The muscle belly was then rotated distally to achieve defect
: . Superficial distal
. . ) . ) Patient 1 Extracellular matrix graft No 14 3 No 8 14 60 Yes
coverage (Figure A). The distal perforator was identified with a doppler and the flap
: . . . , Superficial distal
muscle is examined for any early necrosis. The muscle flap was secured into Patient 2 Extracellular matrix graft No flap 21 3 No 13 28 13 Ves
the defect utilizing absorbable suture (Figure B). We then applied a dermal FAS 0
_ _ _ . Extracellular matrix graft Superficial flap
matrix graft over the muscle flap and applied negative pressure wound therapy Fatient 3 No 1 2 No 8 18 3 ves c
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at -7o5mmHg. A static, offloading external fixator was then applied to the lower Patient 4 J No No 21 4 vins/threaded rods 15 50 26 Yes OF CENTRAL OHIO

leg to immobilize the ankle and hindfoot (Figure C).




