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Case Report
Case Presentation of Soft Tissue Defect after
Bimalleolar Fracture Osteosynthesis
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ABSTRACT: A 59-year-old patient presented in the ER with wound dehiscence and skin necrosis on the right
ankle, with osteosynthesis implant visible, after open reduction and fixation with plate and screws, performed abroad,
16 days prior to the presentation, for a bimalleolar fracture. The patient was admitted to the plastic surgery
department, where surgical debridement of the necrotic tissue was initially performed. Postoperatively, the patient
was treated with Negative-pressure wound therapy (VAC dressing) and Platelet rich plasma (PRP) therapy. Upon
obtaining granulation tissue without signs of infection, a sural fasciocutaneous flap was performed to cover the skin
defect. Proper graft integration and healing was observed.
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Introduction

Discussion

VAC therapy (also referred to as NegativePressure Wound Therapy-NPWT). Is a wound
handling system that uses negative, subatmospheric pressure applied to the wound bed,
in order to extract any pathological secretions
from the interstitial space, as well as promote
blood flow, which in turn stimulates granulation
tissue development at the wound site [1,2,3]
Orthopaedic implants used for fracture
treatment are especially prone to infections [4,5]
these infections associated with plate
osteosynthesis of a bimalleolar fracture are
known to be difficult to treat [6], due in part to
the lack of muscle coverage in the distal part of
the peroneus and the tibia [7,8]. Wound
infection following an open reduction of a
fracture and plate osteosynthesis can and usually
leads to implant and fracture site infection which
in turn can develop into septic pseudarthrosis
[9,10].
The aim of this study is to present the
introduction of a new management system
(VAC therapy) in the treatment algorithm for an
infected post plate osteosynthesis wound in the
hopes of avoiding possible long-term
complications

A 59-year-old male presented to the
Emergency Department with a surgical scar on
his right tibial malleolus with extensive skin
necrosis of the wound and surrounding tissue,
pathological secretions and osteosynthesis
material protruding through the wound (Fig.1).
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Fig.1. Clinical presentation
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Through careful anamnesis we could find
that he had a bimalleolar fracture of his right
ankle while working in Belgium 17 days prior to
presentation. The physicians there debrided his
wound, performed osteosynthesis with plate and
screws, and closed the wounds by using surgical
staples on the peroneal malleolar wound and
surgical thread knot by knot technique on the
tibial malleolar wound. After the surgery, he
requested to leave the hospital contrary to
medical indication and assumed responsibility
for this by signing in the Belgian Orthopaedic
Department observation chart.
He returned to his home in Romania and
completely neglected his surgical wounds, not
applying sterile bandage and leaving his wounds
bare and exposed. The surgical scar located on
his tibial malleolus started to exhibit signs of
unfavourable wound evolution 13 days prior to
presentation, but the patient did not seek medical
attention at this time. The unfavourable wound
evolution continued until his presentation in the
Emergency department with above mentioned
visible traits.
He was first seen by the Orthopaedic
department and it was established that his
fractures have been surgically resolved and he
should be referred to the Plastic Surgery and
Reconstructive Microsurgery (Plastic Surgery)
physician on call. He was admitted to the Plastic
Surgery Department. At the time of admission
his laboratory results were in normal parameters.
A written informed consent for the publication
of data in scientific journals was obtained from
the patient.
He was given a primary debridement and
bandage in the Emergency Department prior to
his admittance to the Plastic Surgery ward.
The same day he was admitted, under spinal
anaesthesia, an extensive debridement of the
necrotic tissue around the surgical scar was
performed while obtaining a swab of the
secretions for microbial culture and antibiogram,
followed by deep lavage of any remnant
pathological secretions with antiseptic solutions.
At the end of the procedure his wound presented
with a significant skin defect, visible bone and
osteosynthesis material that were impossible to
cover and close by surgical suture of the tissues.
A VAC therapy bandage was applied according
to specific protocols and guidelines [11,12,13].
The VAC therapy was set to a continuous
negative pressure of 140mmHg. The patient was
put on a broad-spectrum antibiotic (III
generation Cephalosporine), Ceftriaxone 2g/day.
The VAC dressing was changed once every
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48 hours, by using local anaesthesia and
thoroughly removing any developing necrotic
tissue followed by local antiseptic solutions.
Continuous negative pressure was applied for
the first 48 hours. After this it was switched to
intermittent negative pressure (5 minutes ON,
2 minutes OFF) according to protocol [12]. The
antibiotic was discontinued after the first
10 days of VAC therapy treatment, when the
patient’s wound stopped exhibiting any clinical
signs of a possible infection [14]. At this
moment the decision was made to use Platelet
Rich Plasma (PRP) [15] in order to enhance the
healing process. The PRP solution was prepared
by drawing 80 ml of blood from the antecubital
vein, by using a 18G needle (pink) in order to
not cause mechanical injury to the thrombocytes
in the drawing process. The blood was collected
in a sterile sodium citrate coated tube and was
subjected to two centrifuge processes. The first
was at 1800rpm for 15 minutes in order to
properly separate erythrocytes and the second at
3500rpm for 5 minutes in order to separate the
platelets. This resulted in 9 ml of PRP solution
which was mixed with 0.0425mL of 10%
calcium chloride per 1 mL of PRP in order to
activate the thrombocytes [16,17,18]. The PRP
was injected in the newly developed granulation
bed and in the wound circumference. After the
PRP injection the patient was left for 24 hours
without a VAC bandage in order to properly
allow the concentrated thrombocytes to
disseminate in the tissue. VAC therapy was
continued for 3 days. After a total of 14 days
from the first surgery and the appliance of the
VAC system, a well vascularized granulation
tissue had formed (Fig.2).

Fig.2. Wound after VAC Therapy
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The VAC system was carefully observed
throughout for any failures, such as the coloring
of the VAC tubing system in red, which would
be indicative of a blood vessel rupture or the
development of necrosis outside of the wound
area possibly due to high negative pressure [19].
After the 14 days of VAC therapy, surgery
was again performed-a two-step surgical sural
fasciocutaneous flap. An elliptic-teardrop shaped
flap was fashioned. Dissection was begun
proximally and carried on distally, to the deep
fascia; the sural nerve and artery were identified.
The pedicle was dissected and the flap was
elevated and pivoted in place. After short
inspection, faint signs of ischemia of the flap
were observed, as prolonged capillary refill. It

was decided to leave the flap in place in order to
observe the evolution of the flap.
After a period of 7 days the flap was lifted
from its place and placed over the wound. The
periphery of the flap showed signs of ischemia
and necrosis (Fig.3) and had to be removed. The
remaining flap was sufficient to cover the wound
site. This provided sufficient coverage, in order
to properly seal the osteosynthesis material,
exposed bone and surrounding tissue [20]. The
donor site was covered by using a split skin
graft. The flap was bandaged with sterile
materials every day and local evolution was
observed for another 10 days with daily wound
care procedures [21].

Fig.3. Flap prior to wound coverage

31 days after presenting to the Emergency
Department his wound presented good
integration of the skin graft and flap, no donor
site complications, dry with no pathological
secretions and was thus considered satisfactory
to be discharged from the Hospital.
This case is important because it deals in a
controversial matter regarding VAC therapy,
infected wounds, fractures, open reduction with
internal fixation material [22], in combination
with PRP and followed by a fasciocutaneous
flap [23,24,25].
The known literature shows examples of
osteosynthesis plate infections treated by
retaining hardware, irrigation, debridement and
antibiotic treatment with a success rate
of 68-71% and an average infection healing
10.12865/CHSJ.43.04.16

period of 130 days. Clinical healing occurred
after 31 days in our case, thus proving the value
of the VAC+PRP solution for such cases.

Conclusions
This case proved the value of VAC therapy
in a wider spectrum of pathologies. The
application of NPWT on infected wounds with
osteosynthesis materials showed improved
cleansing of the site, assisted in the proliferation
of granulation tissue and shortened the length of
hospital stay, improving the healing process
overall.

383

A. Grecu et al. - PRP, VAC, Bimalleolar Fracture Osteosynthesis

References
1. Venturi ML, Attinger CE, Mesbahi AN, Hess CL,
Graw KS. Mechanisms and clinical applications of
the vacuum-assisted closure (vAC) Device: a
review. Am J Clin Dermatol; 2005; 6(3):185-194.
2. Webb
LX.
New
techniques
in
wound
management: vacuumassisted wound closure. J
Am Acad Orthop Surg; 2002; 10(5): 303-311.
3. Argenta LC, Morykwas MJ. Vacuum-assisted
closure: a new method for wound control and
treatment: clinical experience. Ann Plast Surg;
1997; 38(6): 563-576.
4. Waldvogel FA, Medoff G, Swartz MN.
Osteomyelitis: a review of clinical features,
therapeutic considerations and unusual aspects. N
Engl J Med; 1970; 282:198-206.
5. Fears RL, Gleis GE, Seligson D. Diagnosis and
treatment of complications. Skeletal Trauma 2nd
edition Philadelphia, PA: WB Saunders Co; 1998.
6. Rightmire E, Zurakowski D, Vrahas M. Acute
Infections After Fracture Repair: Management
With Hardware in Place. Clinical Orthopaedics and
Related Research; 2008; 466(2):466-472.
7. Hofmann GO, Bar T, Buhren V. The
osteosynthesis implant and early postoperative
infection: healing with or without the removal of
the material. Chirurg; 1997; 68(11):1175-1180.
8. Mader JT, Cripps MW, Calhoun JH. Adult
posttraumatic osteomyelitis of the tibia. Clin
Orthop Relat Res; 1999; 360:14-21.
9. Rabih O. Darouiche. Treatment of Infections
Associated with Surgical Implants. N Engl J Med;
2004; 350(14):1422-1429.
10. Calhoun JH, Manring MM. Adult osteomyelitis.
Infect Dis Clin North Am; 2005; 19(4):765-786.
11. Leininger BE, Rasmussen TE, Smith DL, Jenkins
DH, Coppola C. Experience with wound VAC and
delayed primary closure of contaminated soft
tissue injuries in Iraq. J Trauma. 2006; 61(5):12071211.
12. Paul Banwell. V.A.C.® Therapy™ Clinical
guidelines A reference source for clinicians. MEP
Ltd on behalf of KCI Ltd, Medical Education
Partnership Ltd; 2005; 1-24
13. Herscovici D Jr, Sanders RW, Scaduto JM, Infante
A, DiPasquale T. Vacuum-Assisted Wound
Closure (VAC Therapy) for the Management of
Patients With High-Energy Soft Tissue Injuries.
Journal of Orthopaedic Trauma; 2003; 17(10):683688.

14. Bowler PG, Duerden BI, Armstrong DG. Wound
Microbiology and Associated Approaches to Wound
Management. Clinical Microbiology Reviews; 2001;
14(2):244-269.
15. Wang H-L, Avila G. Platelet. Rich Plasma: Myth or
Reality? European journal of dentistry; 2007;
1(4):192-194.
16. Franco D, Franco T, Schettino AM, Filho JM,
Vendramin FS. Protocol for obtaining platelet-rich
plasma (PRP), platelet-poor plasma (PPP) and
thrombin for autologous use. Aesthetic Plast Surg;
2012; 36(5):1254-1259.
17. Dhurat R, Sukesh M. Principles and Methods of
Preparation of Platelet-Rich Plasma: A Review and
Author’s Perspective. Journal of Cutaneous and
Aesthetic Surgery; 2014; 7(4):189-197.
18. Kavadar G, Demircioglu DT, Celik MY, Emre TY.
Effectiveness of platelet-rich plasma in the
treatment of moderate knee osteoarthritis: a
randomized prospective study. Journal of Physical
Therapy Science; 2015; 27(12):3863-3867.
19. Stannard JP, Volgas DA, Stewart R, McGwin G Jr,
Alonso JE. Negative Pressure Wound Therapy
After Severe Open Fractures: A Prospective
Randomized Study. J Orthop Trauma; 2009;
23(8):552-557.
20. Giovangustavo Sposato, Giovanni Di Caprio,
Michelina Scioli, Pasquale Ziccardi, Guido Molea,
Ivan La Rusca. Ambulant vacuum-assisted closure
of skin-graft dressing in the lower limbs using a
portable mini-VAC device. British Journal of Plastic
Surgery; 2001; 54(3):235-237.
21. Clark RAF. Wound repair: Overview and general
considerations. The Molecular and Cellular Biology
of Wound Repair; 1996; 3-50.
22. Bertran, J., Farrell, M. and Fitzpatrick, N.
Successful wound healing over exposed metal
implants using vacuum-assisted wound closure in a
dog. J Small Anim Pract; 2013; 54(7):381-385.
23. Andreas E Steiert, Andreas Gohritz, Thomas C
Schreiber, Christian Krettek, Peter M Vogt. Delayed
flap coverage of open extremity fractures after
previous vacuum-assisted closure (VAC®) therapyworse or worth? Journal of Plastic, Reconstructive
& Aesthetic Surgery; 2009; 62(5):675-683.
24. Dieu T, Leung M, Leong J, Morrison W, Cleland H,
Archer B, Oppy A. Too much vacuum-assisted
closure. ANZ Journal of Surger; 2003; 73(12):10571060.
25. Miller M C, Nanchahal J. Advances in the
Modulation of Cutaneous Wound Healing and
Scarring. BioDrugs; 2005; 19(6):363-381.

Corresponding Author: O. Nica, Clinical Emergency County Hospital of Craiova, Tabaci St., no. 1, Craiova,
Dolj County; e-mail: oliviu.nica@gmail.com

384

10.12865/CHSJ.43.04.16

