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Abstract: Autologous fat grafting for calf augmentation is considered an easy
and safe technique. Only few cases of potential complications have been de-
scribed in literature; among them, vein thrombosis was never reported. We report
a case of superficial vein thrombosis of the intersaphenic anastomosis after
fat graft for calf symmetrization in club-foot syndrome. A color duplex echo-
graphical study showed that such intersaphenic anastomoses are present in all
patients, but they have an ectatic diameter in 70% of patients with great saphe-
nous vein insufficiency and in 50% of patients without insufficiency. The plastic
surgeon should be aware of the presence and topography of such anatomical
variations before performing the procedure. Moreover, a preoperative color du-
plex echographical venous mapping may help the surgeon in avoiding the trauma
on vein variants and subsequent complications.
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Calf augmentation has recently become an increasingly requested
procedure in body contouring, for both aesthetic and reconstruc-

tive purposes. In the current state of art of calf augmentation, silicone
implant insertion is the widest documented technique.1Y5 Other surgi-
cal options include autologous tissue injection,1,6Y9 the combination
of the 2,1,7 and even free microsurgical transverse rectus abdominis
myocutaneous flap.10

Complications with implant calf augmentation were docu-
mented, for example, capsular contractures, infections, seromas, scar
hyperpigmentation, implant dislodgement or removal for cosmetic
dissatisfaction, and persistent numbness at the ankle.1,11,12

Compartment syndrome after calf augmentation with implant
was described.7 Literature regarding autologous tissue injection for
calf augmentation is still recent and all possible complications are not
known yet.13Y16

The authors describe a case of postoperative cellulitis and su-
perficial thrombophlebitis caused by the injury of the intersaphenic
vein after autologous fat grafting for calf symmetrization in club-foot
syndrome. The presence of vein’s anatomical variations will be inves-
tigated. As a general recommendation, a preoperative color duplex

echographical vein mapping may be performed to avoid these specific
or major complications.

CASE REPORT
A 39-year-old female patient requested a monolateral calf aug-

mentation because of congenital calf asymmetry due to club-foot syn-
drome. She experienced polio as an infant, which graved the atrophy of
the right calf (Fig. 1). The available surgical options were implant-
based calf augmentation or autologous fat transfer. The patient de-
cided for the autologous option. Routine preoperative evaluation
included blood cell count, chest x-rays, and electrocardiogram. Deep
vein thrombosis prophylaxis with low molecular weight heparin and
antibiotic prophylaxis were prescribed. The surgical procedure was
performed under narcosis. The fat was harvested from the abdomen
with previous injection of 250 mL of saline solution with 0.5% li-
docaine with 1:200,000 epinephrine.17

FIGURE 1. Postoperative photography of the contour
deformity of the right calf.
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A total of 250 mL of autologous fat was harvested with a blunt
cannula (1:1 ratio with the amount of solution injected for tumescent
technique).

The harvested fat was centrifuged at 3000 rpm for 4 minutes.
Centrifuged fats (150 mL) were injected in the subcutaneous layer of
the calf region, using a pulsed pressure on a 10-mL syringe at every
withdrawal of the 3-mm blunt cannula. Multilayers and multitunnels
were performed in the subcutaneous layer (Fig. 3).

Three weeks later, during a postoperative outpatient follow-up,
the patient presented pain in the treated calf region when walking and
on manual compression. Avenous duplex echography of inferior limbs
was prescribed because of suspicion of deep vein thrombosis. All ex-
amined deeper veins were compressible and apparently free of throm-
bosis. The examination highlighted the presence of an anatomical
variation: an intersaphenous vein anastomosis crossing through the
subcutaneous layer, as shown in Figures 2 and 3. This vein was found
incompressible and ascribable to a superficial thrombophlebitis; echo-
ghaphical enhancement compatible with a subcutaneous inflammation,
similar to cellulitis, was found to be the cause of the pain (Fig. 4).
Antithrombotic therapy and A-lactam antibiotic were prescribed.
The clinical recovery was achieved after a week with the complete
symptomatic and echographical remission.

Anastomosis Prevalence
A color duplex echographical study was performed in 60 patients.

The cohort was enrolled during follow-up sessions of patients with
great saphenous vein (GSV) insufficiency or during the first echo-
graphical examination. Characteristics of the patients are summarized
in Table 1. This study highlights the presence of intersaphenic anas-
tomosis in all the examined patients, with a direct proportional di-
ameter when compared with the GSV. Consequently, a GSV with a
smaller diameter is associated with an intersaphenic anastomosis that
has no clinical significance. This finding suggests that such intersaphenic
anastomoses have a clinical importance (due to the presence of inter-
saphenic vein ectasia) in 70% of patients with GSV insufficiency; the
percentage falls to 50% in patients without GSV insufficiency (total
prevalence 56.6%). When intersaphenic vein ectasia was present, it
was always bilateral. No statistical significance (P 9 0.05) was found
when comparing the 2 groups (formed by patients with or without
GSV insufficiency) for the variables sex, age, and intersaphenic vein
ectasia prevalence.

DISCUSSION
Complications after calf augmentation with implant have been

largely documented, for example, Aiache11 reported an incidence rate
of 4.8% of capsular contractures, 4.8% of infections, 2.4% of cosmetic
dissatisfaction, and less than 2% of persistent numbness at the ankle.
Felı̀cio12 reported an incidence rate of 4% of seromas, 4% of implant
removal for cosmetic dissatisfaction, and 1% of implant dislodge-
ment. Niechajev1 reported an incidence rate of 12% of scar hyper-
pigmentation. Compartment syndrome after calf augmentation with
implant has been described.18

Given the increase in demand and use of fat transfer, it is neces-
sary to understand its potential complications. Even if literature is replete
with clinical series attesting potential fat grafting complications,13Y16,18

FIGURE 3. Epiderma and subpapillary venous plexus (1),
derma and deep dermal venous plexus (2), hypoderma
(3), aponeurosis or saphenous fascia (4), gastrocnemius
muscle and muscular fascia (5), SSV (A), intersaphenous
vein or subcutaneous vein (B) crossing through the
subcutaneous layer.

FIGURE 2. Small saphenous vein (A): note the penetration
below aponeurosis in the inferior third of the leg.
Intersaphenous veins (1Y4) crossing the posterior calf
region through the subcutaneous layer.
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they are not well defined, and in particular it lacks of reports about
calf augmentation.

In the case presented previously, during the fat injection, although
performedwith a blunt cannula, the repetitive insertion and withdrawal of
the cannula traumatized an intersaphenic vein passing through the sub-
cutaneous layer. The vein injury caused thrombophlebitis, simil-cellulitis
subcutaneous fat inflammation around the vein, swelling, and pain.

One or more intersaphenic veins may run obliquely to the calf to
connect the small saphenous vein (SSV) with the GSV.19 When one of
those (or even an accessory saphenous vein) is present, it passes through
the subcutaneous layer above the saphenous fascia.19

As shown in Figures 2 and 3, this vein crosses the subcutaneous
layer, site which is the target of fat graft injection in multilayers and
multitunnels. Intersaphenous vein thrombophlebitis may occur when
the surgeon is not aware of the presence of intersaphenic anastomosis
in the calf region in his specific patients, assuming that the subcutaneous
calf region is free of major vascular structures. In fact, as shown in
Figures 2 and 3, the SSV is usually protected below the saphenous
fascia in the saphenous compartment19 for the proximal two thirds of
the leg, whereas it is subcutaneous only for the distal third.

We performed a color duplex echographical study to evaluate the
prevalence of intersaphenic anastomosis, as in literature, it was not yet
reported. We found a surprising high prevalence, which justifies an echo-
graphical venous mapping of the calf region to avoid this particular type of
superficial vein thrombosis or other potential complications described in
literature (ascribed generally to fat grafting in body contouring).13Y16

Because of the postoperative duplex-guided skin marks of the
superficial veins, the surgeon will be aware of the potential anatomical
vein variations, their topography and which layer they are crossing,
making sure to avoid trauma on the vascular structure when performing
the fat injection. For this reason, the authors recommend color duplex
echographical venous mapping as a routine preoperative examination

(for either reconstructive or aesthetic purposes), as it is also a nonin-
vasive, low cost, and accurate examination when carried out by experts.

In the authors’ opinion, fat grafting is a valid alternative technique
to calf implants, due to autologous advantages and the simplicity of
the technique. In particular, fat grafting is the authors’ first choice in
patients with calf hypotrophy because of tissue regeneration and en-
hanced tissue throphism.20

Possible drawbacks can be identified in the multiple session of
injections or touch-ups, required to achieve symmetry or desired vol-
ume augmentation, even if fat graft is considered clinically stable in
time.21 The potential lack of fat in thin patients (low body mass index)
can limit the usage of this technique.

CONCLUSIONS
Autologous fat grafting for calf augmentation is considered an

easy and safe technique. Only few cases of potential complications were
described in literature; in particular, vein thrombosis was never repor-
ted. We report a case of superficial vein thrombosis of the intersaphenic
anastomosis after fat graft for calf symmetrization in club-foot syn-
drome. A color duplex echographical study showed that such inter-
saphenic anastomoses are present in all patients but they have an ectatic
diameter in 70% of patients with GSV insufficiency and in 50% of
patients without insufficiency. The plastic surgeon should be aware of the
presence of those anatomical variations and their topography before
performing the procedure: a postoperative color duplex echographical
venousmapping can help the surgeon avoid the trauma such as these vein
variants and subsequent complications.
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