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Abstract

In head and neck oncologic surgery a reconstructive phase is often required and

pedicled flaps are still a viable option, though they may need a pedicle division

performed at a later stage. Several techniques are commonly used for perfusion

assessment of the flaps, with indocyanine green (ICG) fluorescence video-

angiography representing a promising tool. We used ICG video-angiography to

evaluate the perfusion of two of the most commonly adopted pedicled flaps in the

head and neck field (the supraclavicular and the paramedian forehead flap) before

and after second-stage pedicle division, allowing a safer in-setting. Moreover, the

new high-resolution device that we have employed added further accuracy to the

traditional video-angiography, providing a real-time flap-to-normal skin ICG ratio.

Indeed, ICG video-angiography proved to be a useful tool in head and neck recon-

structive surgery and it may allow an earlier second-stage pedicle division.
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1 | INTRODUCTION

Head and neck tumors often need a reconstructive phase
with pedicled or free flaps after the ablative surgery.1–6

Some pedicled flaps, such as the supraclavicular flap or
the paramedian forehead flap (PFF), may require a
second-stage pedicle division and inset after the initial
harvesting, a procedure consisting of pedicle division

generally performed at least 3 weeks after the former one
to let flap inosculation occur.7

Several techniques are commonly used for perfusion
assessment of the flaps, including simple visual observation,
Doppler ultrasound, tissue oximetry, and indocyanine green
(ICG) fluorescence video-angiography.8 This latter is a
promising tool recently introduced in general and plastic
surgery which seems particularly useful for real-time
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evaluation of vascular perfusion of reconstructive flaps.1

Nevertheless, to date it is not a widely employed technique
for the assistance of second-stage pedicle division, especially
in the field of head and neck surgery.

The aim of our work was to properly assess the perfu-
sion of two of the most commonly used pedicled flap in
the head and neck field (i.e., the supraclavicular flap and
the PFF) through a new high-resolution ICG fluorescence
video-angiography device in order to perform the
expected second-stage pedicle division with a safe video-
angiography feedback.

2 | OPERATIVE TECHNIQUE

We enrolled two patients affected by head and neck cancer
treated at our Department of Otorhinolaryngology – Head
and Neck Surgery in March 2021 with an ablative surgery
followed by a concurrent reconstruction with a pedicled
flap. ICG fluorescence video-angiography was used to
assess the degree of flap vascularization during second-
stage pedicle division to confirm its proper timing. Both
the procedures were performed by the same senior sur-
geon (G.L.). A high-resolution ICG video-monitoring sys-
tem (Stryker SPY Pinpoint, Kalamazoo, MI) was used in
both cases for fluorescence video-angiography: it consists
of a monitor, a dedicated software for perfusion assess-
ment and flap-to-normal skin ICG ratio estimation and a
high-resolution camera with a near-infrared laser. ICG
contrast medium was used to perform angiography,
injected intravenously during surgery: the dose was tai-
lored according to patient weight and surgical needs. Flap
vascularization was grossly documented by the visual
intensity of ICG dye uptake throughout the flap surface.
Moreover, the proper degree of flap vascularization was
assessed point-by-point by software estimation of the rela-
tive ICG dye uptake in comparison with adjacent normal
skin (flap-to-normal skin ICG ratio): we chose as “base-
line” reference point for relative perfusion assessment the
point of maximum signal intensity in the skin adjacent to
the recipient site of the flap. A percentage was provided in
real-time by moving the camera all along the flap surface.

The present protocol was evaluated and approved by
our Institutional Review Board (protocol number:
181/INT/2021; approval date: 15/12/2021). An informed
consent was obtained from each patient before surgical
procedure.

2.1 | Case 1

A 53-year-old man suffering from recurrent dermato-
fibrosarcoma protuberans of the left preauricolar region

underwent a left total parotidectomy extended to the skin
with concurrent ipsilateral neck dissection (levels IIA-
IIB-III) and reconstruction with a supraclavicular flap.
Second-stage pedicle division was planned 21 days later.
Before dividing the pedicle, a tourniquet was put in place
to atraumatically clamp it. The dose of ICG used before
pedicle division was 0.20 mg/kg (total dose 15.0 mg). Sub-
sequently, the pedicle was severed and a second ICG
video-angiography was carried out to confirm the proper
inosculation of the flap. The dose of ICG used was again
0.20 mg/kg (total dose 15.0 mg). The procedure was dem-
onstrated on the Video S1, Supporting Information: fluo-
rescence spreads all along the flap surface from the skin
around it either before and after dividing the pedicle.
Flap perfusion expressed as flap-to-normal skin ICG ratio
was always greater than 25%–27% (threshold of tissue
ischemia defined according to literature9), either before
and after pedicle division (Figure 1A,B).

2.2 | Case 2

A 79-year-old man suffering from recurrent basocellular
carcinoma of the tip of the nose underwent a partial
rhinectomy and concurrent reconstruction with a PFF
combined with a Mustardè cheek advancement flap. PFF

FIGURE 1 ICG fluorescence video-angiography before (A) and

after (B) supraclavicular flap second-stage pedicle division [Color

figure can be viewed at wileyonlinelibrary.com]
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second-stage pedicle division was planned 21 days later.
As in the previous case, a tourniquet was put in place to
clamp the flap pedicle before dividing it. The dose of ICG
used before pedicle division was 0.10 mg/kg (total dose
10 mg). After severing the pedicle, the flap inosculation
was confirmed with a second ICG video-angiography.
The dose of ICG used was 0.075 mg/kg (total dose
7.5 mg). The procedure is described on the Video S1. Also
in this case, ICG dye uptake throughout the flap surface
was proven. Flap perfusion expressed as flap-to-normal
skin ICG ratio was always greater than 25%–27%9 either
before and after dividing the pedicle (Figure 2A,B).

The ICG video-angiography was performed without
adverse events in both cases. No flap failure were noted
during outpatient follow-up.

3 | DISCUSSION

ICG fluorescence video-angiography is a widely employed
tool in many medical specialties. Its potential fields of
application are well-known: the demonstration of pedicled
flap inosculation which allows a safe and earlier second-
stage pedicle division is certainly one of these, especially
in head and neck reconstructive surgery.9

ICG video-angiography represents a rapid and poten-
tially repeatable procedure given the short half-life of the
injected medium (150–180 s). A large consensus about ICG
standard dosage is lacking: in the literature, doses may vary
up to 3 mg/kg. Regardless of its dose, ICG showed a low
risk of potential adverse effects (mainly allergic ones) and
conditions such as iodine allergy, closed-angle glaucoma,
allergic asthma, severe hypertension, pregnancy and renal
or hepatic failure represent its main contraindications.10

As far as PFF is concerned, the pedicle division may be
planned after 2–6 weeks from its harvesting, depending on
patient comorbidities (e.g., diabetes mellitus), smoking sta-
tus, previous radiotherapy, surgeon preferences, and defect
size. In these circumstances, Surowitz et al. proposed the
ICG video-angiography as a method for encouraging early
pedicle division.9 In the same work, they also used a flap-

to-normal skin ICG ratio to assess the relative perfusion of
PFF similarly to what we did, although they provided it
with a previous version of the SPY software, with a post-
processing analysis toolkit: actually, this new device
allowed us to have a real-time feedback of flap perfusion,
with clear advantages. Obviously, the same concepts may
be translated even to other pedicled flaps, as our experi-
ence with supraclavicular one demonstrated.

With regards to the few papers published on this topic,
a value of relative perfusion beneath 25%–27% was reported
as suggestive of flap ischemia9: whenever lower values are
obtained after atraumatic clamping of the pedicle, it means
that a safe pedicle division cannot be performed without a
substantial risk of subsequent flap failure. Our values of rel-
ative perfusion largely exceeded those thresholds (range:
40%–93% for case 1, 47%–125% for case 2; see Video S1) and
no flap failure was noted during outpatient follow-up,
indeed. However, the choice of the “baseline” reference
point for relative perfusion assessment is conventional: sim-
ilarly to the work of Surowitz et al.,9 we picked the point of
maximum signal intensity in the skin adjacent to the recipi-
ent site of the flap, which may be considered as expression
of the peripheral vascularization of the skin that will allow
the flap to survive after second-stage pedicle division.

To date, no specific techniques are known to predict
the perfusion of pedicled flaps in head and neck recon-
structive surgery as properly as ICG video-angiography.
Despite adding additional costs,8 it may allow earlier
second-stage pedicle division leading to reduction of costs
(outpatient dressings and consultations, donor site morbid-
ity) and duration of esthetic deformity for patients.7 The
new high-resolution device that we have employed adds
further accuracy to the traditional ICG video-angiography,
providing a real-time flap-to-normal skin ICG ratio which
is easily understandable. Further controlled studies with
larger samples are needed to confirm our findings.
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FIGURE 2 ICG

fluorescence video-angiography

before (A) and after

(B) paramedian forehead flap

second-stage pedicle division

[Color figure can be viewed at
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