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INTRODUCTION: Veno-arterial extracorporeal membrane oxygenation (VA-ECMO') systems are a life-
saving option in the treatment of acute respiratory distress syndrome (ARDS?), but may be encumbered
by severe vascular complications in the groin.
PRESENTATION OF CASE: A pregnant woman was admitted with respiratory failure due to HIN1 influenza.
VA-ECMO was inserted percutaneously by the intensivists and then accidentally removed by the patient
after 8 days. 24 h later VA-ECMO was reinstalled with surgical denudation of femoral vessels in another
department. 2 h later, due to active bleeding and signs of limb ischemia, the patient was referred to
our department and emergency trombectomy and patch angioplasty with PTFE were performed. Evolu-
tion was further bad with wound infection (Pseudomonas, Proteus), which imposed large debridement,
replacing the PTFE patch with 2 parallel venous patches and wound reconstruction through sartorius
muscle rotation. The wound underwent negative pressure therapy for 10 days and was skin grafted. The
patient recovered under systemic antibiotic and virostatic therapy.
DISCUSSION: Major complications of using VA-ECMO devices are related to vascular access, most common
bleeding at the puncture site and acute limb ischemia. In the groin, sartorius muscle flap is the most used
for vascular coverage and small tissue defect reconstruction because of the ease in harvesting and low
donor-site complications.
CONCLUSION: Although ischemic complications associated with VA-ECMO are accepted by intensivists
under the slogan “leg for life”, for the repair of the femoral artery in the presence of groin infection the
sartorius muscle remains an efficient solution for limb salvage.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

Groin infection
Sartorius muscle flap
VA-ECMO

1. Introduction

Szilagyi type Ill groin infections developed after femoral arterial
surgery cause significant morbidity and mortality among vascular
patients [1], especially if Gram negative germs are involved [2].
Local treatment of this disease is complex, including wide exci-
sion of infected tissue, vascular reconstruction, negative pressure
therapy and muscle flaps coverage [3]. Covering vascular structures
found ininfected tissue with a muscle flap positively influence heal-
ing, due to locally increased blood flow and dead space elimination
[4]. Among the many possible muscle flaps, sartorius muscle is most
commonly used because it is readily available at the reconstruction
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site, requires minimal dissection and and is large enough to cover
the defect [5].

Acute respiratory distress syndrome (ARDS) is a life-threatening
medical emergency which is usually treated with mechanical ven-
tilation in the Intensive Care Unit. Veno-arterial extracorporeal
membrane oxygenation (VA-ECMO) systems are an option in the
treatment of ARDS, especially in patients with persistent hypercap-
nia/hypoxemia refractory to traditional therapy [6]. Vascular access
isachieved most commonly by percutaneous cannulation and here,
lies the most common complications of this method: hemorrhage
and limbischemia[7]. Major bleeding risk is caused by the large size
of cannulas, between 12 and 17 Fr. Treatment of these complica-
tions in the context of related diseases can create major difficulties
both for the surgeon and the intensivist.

We present the therapeutic management of a young pregnant
woman, infected with HIN1 influenza virus, hospitalized with
ARDS, that suffered iatrogenic injuries caused by the implantation
of a VA-ECMO system.

2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Unintegrated PTFE patch used in the first angioplasty procedure, wound
debrided.

2. Presentation of case

A 32 years old patient, 26 weeks pregnant, was admitted to
intensive care unit with malaise and intense dyspnea. Clinical
examination revealed tachycardia, tachypnea and decreased bilat-
eral vesicular sounds with disseminated rales. Astrup parameters
were profoundly altered, with a PaO,/FiO, ratio under 100. On chest
radiography were present multiple alveolar opacities with a ten-
dency to confluence, spread on both lungs. Due to the impossibility
of improving respiratory parameters by mechanical ventilation,
VA-ECMO system (Novalung®) installation was decided by inten-
sivists. The catheters were placed percutaneously, the left femoral
artery and right femoral vein being cannulated without incidents.
RT-PCR confirmed the diagnosis of HIN1 influenza and antivi-
ral treatment was started with oseltamivir phosphate (Tamiflu,
Genentech USA, Inc.), 300 mg per day. Subsequent evolution was
slowly favorable, with improvement of respiratory parameters,
blood analysis and chest X-ray. At 8 days after admission the patient
inadvertently suppressed the arterial catheter. Given the alteration
of blood gases, 24 h later the reinstatement of the VA-ECMO sys-
tem was decided, with surgical denudation of the left femoral artery
and right femoral vein being done in another surgical department.
Two hours postoperatively the patient presented active bleeding
through the left groin wound and signs of lower limb ischemia. She
was admitted acutely in our clinic and underwent emergency sur-
gical exploration. Intraoperatively, after arterial catheter removal,
a hematoma was found together with laceration of the medial
wall of the deep femoral artery and no pulsation in the superfi-
cial femoral artery. Fogarty thrombectomy was performed in the
superficial femoral artery followed by patch angioplasty with PTFE
at the superficial and deep femoral arteries level. Replacing the VA-
ECMO system was contraindicated and the wound was sutured.
Postoperatively the patient showed tibial arteries pulse. Due to
general altered condition, the next day the gynecologist decided to
terminate the pregnancy by Caesarean section, surgery performed
under orotracheal intubation. Unfortunately the newborn died the
same day. Respiratory status gradually improved through mechan-
ical ventilation with ARDS parameters and pulmonary nursing,
but the groin wound began to develop, at five days postopera-
tively, seropurulent drainage. Intravenous antibiotic treatement
with meropenem was started, 4 g per day. Bacterial culture revealed
infection with Pseudomonas aeruginosa and Proteus mirabilis, both
showing sensitivity to meropenem. Although local evolution was
slightly favorable under antibiotic therapy and daily dressings, the
continued presence of secretions imposed surgical revision of the
wound. Due to the fact that femoral arteries and PTFE patch showed
no signs of integration (Fig. 1), being surrounded by cellular debris
and purulent secretions, femoral tripod reconstruction was decided
with autologous material. For this purpose, after wide debridement
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Fig. 2. PTFE patch explanted, venous patch angioplasty performed and deep femoral
artery reimplanted.

Wound granulated

Fig. 3. Granulation tissue after negative pressure wound therapy.

and lavage of the groin wound with saline, a portion of the left
internal saphenous vein in the calf was harvested and cut into two
patches due to its low diameter. PTFE patch was excised together
with the surrounding affected arterial wall, thus cutting the deep
femoral artery at its origin. In the next stage the common and
superficial femoral arteries angioplasty was performed with the
two venous patches and the deep femoral artery was reimplanted
(Fig. 2). Because the defect resulted after debridement could only
be sutured with important tension in the wound edges, flap recon-
struction was chosen. Sartorius muscle was mobilized, medialy
rotated and secured with continuous suture to cover the vascular
reconstruction. At the end of surgery a negative pressure wound
therapy (NPWT) system (RENASYS, Smith & Nephew PLC, United
Kingdom) was mounted. With antibiotic treatment and NPWT foam
changed every three days, the wound granulated (Fig. 3) and was
skin grafted after 10 days. The patient was discharged without
major physiological disturbances and distal pulse present in both
legs. The groin skin graft was perfectly integrated at three months
follow-up (Fig. 4 ).
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Fig. 4. Fully integrated skin graft, at 3 months follow-up.

3. Discussion

Veno-arterial extracorporeal membrane oxygenation systems
are a lifesaving option for patients with therapy refractory car-
diac or cardiopulmonary failure [6]. Major complications of using
these devices are related to vascular access, most common bleed-
ing at the puncture site and acute limb ischemia. Substrates that
cause these complications are acute embolism, thrombosis, false
aneurysm, dissection/perforation/rupture of the common femoral
artery and external iliac artery [8].

American National Center for Infectious Diseases defines deep
incisional surgical site infection (SSI) as an infection which occurs
within 30 days after the operation if no implant is left in place
or within 1 year if implant is in place, the infection appears to be
related to the operation and involves deep soft tissues (fascial and
muscle layers) of the incision. The natural evolution of an untreated
SSlis toward penetration of the arterial wall or prosthetic material,
causing anastomotic dehiscence and consecutive bleeding or dis-
tal embolism and septicemia in immunocompromised patients [3].
Surgical management involves removing pus, cellular debris and
the entire clinically infected tissue in a first stage. In case of vascular
structures involvement, whether it is native arteries or autologous
or synthetic grafts, the decision on keeping them and sterilizing the
site by repeated dressings or NPWT therapy or removing them and
performing new reconstruction, in situ or extraanatomic, belongs
only to the surgeon. This decision is based on multiple factors,
most important being the involvement of the anastomosis area,
infection with a gram negative bacteria, the presence of a pseu-
doaneurysm, history of bleeding or a graft—enteric fistula, when
excision of infected material is mandatory [9]. If only a small por-
tion of the vessel/prosthesis is affected, local sterilization can be
tempted. Successes have been reported using vancomycin—loaded
polymethylmethacrylate beads [10] or negative pressure wound
therapy [11]. Usually, after wide excision of infected tissue, the
patient remains with a major tissue defect that does not allow
secondary suture after site sterilization. The options in this case
are a lengthy treatment with NPWT systems [11], muscle flaps
reconstruction [4,5] or a combination of both. In the groin may be
carried out a wide variety of flaps, such as sartorius muscle flap,
rectus femoris flap, antero-lateral thigh flap, pedicled gracilis flap
or myocutaneous flaps of rectus abdominis [3-5]. Sartorius mus-

cle flap is the most used in case of small tissue defect requiring
reconstruction because of the ease in harvesting and low donor-
site complications. After the muscle flap is performed, a negative
pressure wound therapy system can be used to hasten granulation,
remove exudate, reduce edema and act as an effective barrier to
bacterial penetration [11].

4. Conclusion

The primary “take-away” lessons from this case is that, even in
vulnerable individuals receiving intensive care, a combination of
therapeutic measures, including broad-spectrum antibiotics, exci-
sion of devitalized tissue, negative pressure therapy, and especially
coverage of vascular structures with a muscle flap can successfully
achieve site sterilization and limb salvage.
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