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Abstract
OBJECTIVE—The goal of this study was to compare time-resolved MR angiography (MRA)
and bolus-chase MRA in the identification of peroneal artery septocutaneous perforators and for
classification of the branching pattern of the arterial tree in the leg in a cohort of candidates for
fibular free flap transfer operations.

MATERIALS AND METHODS—Retrospective analysis was performed on imaging data from
53 legs of 27 patients (age range, 27–88 years) who underwent time-resolved MRA (FLASH; TR/
TE, 2.5/1.0; flip angle, 22°; voxel dimensions, 1.54 × 1.25 × 1.5 mm; acquisition time, 2.27 s/
frame) and bolus-chase MRA (FLASH; 3.2/1.2; flip angle, 25°; voxel dimensions, 0.94 × 0.89 × 1
mm) at 3 T with gadobenate dimeglumine administered at 0.05 and 0.10 mmol/kg, respectively.
The branching pattern was analyzed; the total number of septocutaneous perforators for each leg
was calculated from the time-resolved and bolus-chase MRA data; and the results were combined.
The total and average number of septocutaneous perforators per leg and the frequency of various
branching patterns were calculated. The techniques were compared in terms of branching pattern
and number of visible septocutaneous perforators.

RESULTS—A total of 84 septocutaneous perforators (1.58 ± 1.05 [SD] per leg) were identified.
Pattern 1A was found in 42 legs; 1B, two legs; 2A, one leg; 2B, one; 3A, four; 3B, one; and 3D,
two legs. Classification with time-resolved MRA was successful for 53 legs and with bolus-chase
MRA for 51 legs (Z = 0.713, p = 0.24, one-tailed, not significant). Twenty-two septocutaneous
perforators were identified with time-resolved MRA and 82 with bolus-chase MRA.

CONCLUSION—MRA of the leg can be used to investigate the branching pattern and identify
septocutaneous perforators in a single step. With the imaging parameters and contrast dose used in
this study, septocutaneous perforators can be better identified with bolus-chase MRA, although
this result may be partially related to the higher gadolinium dose used in this technique.
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The fibular free flap transfer operation is a reconstructive procedure commonly performed
after head and neck surgery. In this operation, a fibular free flap harvested from the leg is
used for tissue reconstruction at the recipient site. A fibular free flap comprises a portion of
the fibula, a fasciocutaneous component, and a part of the soleus or flexor hallucis longus
muscle [1-3]. A peroneal artery septocutaneous perforator is desired in a fibular free flap to
supply blood to the fasciocutaneous component of the flap [4]. The peroneal artery is
dissected with the fibular free flap and is connected to a parent artery at the recipient site to
minimize the risk of ischemic failure of the graft.

Accurate information about the branching pattern of the arterial tree in the leg is vital so that
ischemic complications can be minimized at the recipient and donor sites after a fibular free
flap transfer operation. A rudimentary or occluded peroneal artery cannot sustain blood
supply to the fibular free flap tissue at the recipient site, the result being loss of the graft
tissue. If, however, the peroneal artery is the sole or dominant source of blood to the foot, its
excision can lead to foot ischemia [5].

Various imaging techniques such as CT angiography [6], MR angiography (MRA) [1],
digital subtraction angiography [7], and color Doppler ultrasound [8] have been used for
preoperative analysis of the branching pattern in candidates for fibular free flap transfer
operations. The position of a peroneal artery septocutaneous perforator along the fibula
determines the location of the harvest site and the size and shape of the fibular free flap [9].
Intraoperative ultrasound is commonly used to identify an appropriate septocutaneous
perforator. Ultrasound, however, does not depict the entire course of a septocutaneous
perforator or differentiate it from other types of perforators. Because it is performed during
the operation, ultrasound imaging lengthens the dissection procedure. MRA has an edge
over ultrasound in visualization of septocutaneous perforators because the inherent 3D
capabilities of MRA enable visualization of the entire course of a septocutaneous perforator
and help differentiate it from other types of perforators [1].

Candidates for fibular free flap transfer operations at our institution undergo hybrid MRA.
The patients undergo stepping-table bolus-chase MRA and time-resolved MRA in the same
session. In bolus-chase MRA, images are acquired at a number of stations from the abdomen
to the legs, but venous contamination often impedes visualization of the arterial tree of the
legs on these images [10]. In time-resolved MRA, a set of images are generated that can be
used to obtain a snapshot of the arterial tree without venous contamination. Time-resolved
image frames also can be used for accurate interpretation of the branching pattern in cases of
arteriovenous fistula and stenotic lesions with retrograde flow in the arterial tree of the leg.

In this study, we analyzed the MRI data sets of a cohort of candidates for fibular free flap
transfer operations to determine the frequency of the various branching patterns and to
investigate individual variations in the frequency and location of peroneal artery
septocutaneous perforators in the legs. We also compared time-resolved and bolus-chase
MRA with respect to efficacy of branching pattern analysis and identification of
septocutaneous perforators.
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Materials and Methods
This study was HIPAA compliant and approved by the local institutional review board.
From July 1, 2008, to April 1, 2009, 27 candidates for fibular free flap transfer operations
(22 men, five women; mean age, 61.6 years; range, 27–88 years) underwent bolus-chase and
time-resolved MRA examinations of the legs in the same session, and the images were
retrospectively analyzed.

Image Acquisition
The MRI examinations were performed with a 3-T system (Magnetom Verio, Siemens
Healthcare). Peripheral runoff and body coils were used for signal acquisition. The time-
resolved imaging with stochastic trajectories technique was used for time-resolved MRA
data acquisition. After a delay of 10 minutes, this procedure was followed by bolus-chase
MRA of the legs as a part of abdominal angiography and peripheral runoff. The time-
resolved and bolus-chase MRA examinations were performed with 0.05 and 0.10 mmol/kg
of gadobenate dimeglumine (MultiHance, Bracco), respectively. During both examinations,
the contrast agent was injected IV at a rate of 2 mL/s and followed by a saline flush (20 mL
for each examination; rate, 2 mL/s).

Time-resolved angiography with interleaved stochastic trajectories is a 3D technique in
which k-space undersampling is performed to accelerate the process of data acquisition. The
whole k-space is sampled only once during data acquisition. At other times, data on all of a
central 3D cylindrical region of the k-space (region A) are acquired for each image, whereas
the peripheral region (region B) is undersampled. The missing data points in region B are
filled by combining data from multiple frames. The proportion of region A with respect to
the total k-space volume and the sampling fraction of region B in one frame are user
specified [11].

Time-resolved angiography with interleaved stochastic trajectories data were acquired with
a 3D T1-weighted FLASH sequence (TR/TE 2.5/1.0; flip angle, 22°; bandwidth, 1,115 Hz;
field of view, 313 × 400 × 96 mm; matrix size, 203 × 320 × 64; generalized autocalibrating
partially parallel acquisition factor, 2; partial-Fourier, 6/8; 25 images; temporal
interpolation, 2; coronal reconstructions; frame rate, 4.54/s). The value of region A and
percentage of data points of region B acquired during each frame were kept at 20% and
50%. These settings yielded time-resolved MRA images with voxel dimensions of 1.54 ×
1.25 × 1.5 mm3 at an average acquisition time of 2.27 s/frame. The bolus-chase MRA data
were acquired with a 3D T1-weighted FLASH sequence (3.2/1.2; flip angle, 25°; bandwidth,
700 Hz; field of view, 350 × 400 × 96 mm3; matrix size, 369 × 448 × 96; coronal sections).
The voxel dimensions were 0.94 × 0.89 × 1 mm3.

Image Analysis
Maximum intensity projection technique was used for data postprocessing and analysis.
Both legs of all patients were evaluated (the one exception was a patient who had single
leg). The bolus-chase and time-resolved MRA data on each leg were separately analyzed to
estimate the total number and location of visible septocutaneous perforators and the
branching pattern of the arterial tree of the leg. The information obtained from the two types
of images was compared for individual legs and then combined. The information on
septocutaneous perforators and branching pattern was used to identify ideal legs for flap
harvest.

The source and the subtraction images were used to identify the septocutaneous perforators.
Any branch of the peroneal artery that traversed the posterolateral intermuscular septum and
reached the subcutaneous fascia without giving off a muscular branch was considered a
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peroneal artery septocutaneous perforator [1, 2]. A few septocutaneous perforators identified
with bolus-chase MRA were visible, partially visible, or not visible on time-resolved MRA
images and vice versa.

A septocutaneous perforator was considered visible on an image only if the entire course
from its origin to the fascial termination was identified. The number of visible
septocutaneous perforators was separately calculated for each leg and each patient. The
septocutaneous perforator visible on both types of images were counted only once. The
numbers of visible septocutaneous perforators in all the legs were summed to obtain the total
number of visible septocutaneous perforators. The average and distribution pattern of the
number of visible septocutaneous perforators in individual legs and patients were separately
analyzed. The vertical distance between the origin of each septocutaneous perforator and the
inferior tip of the fibula also was measured.

The distribution pattern of septocutaneous perforators with respect to the distance of their
origin from the lower end of fibula was studied. In its course through the intermuscular
septum, a septocutaneous perforator can traverse a vertical distance down the leg before its
fascial termination (vertical length). The vertical length of each septocutaneous perforator
was measured, and the result was used to estimate the mean vertical length of all the
septocutaneous perforators. The relation between the vertical length of the septocutaneous
perforators and distance between their origin and the inferior tip of the fibula was analyzed
with the Pearson correlation coefficient. The numbers of septocutaneous perforators
originating along the proximal, middle, and distal thirds of the fibula and their respective
mean vertical lengths were determined. The total numbers of septocutaneous perforators
visible on bolus-chase and time-resolved MRA images and their distributions along the
proximal, middle, and distal thirds of the fibula were calculated.

The subtraction data and subtraction maximum intensity projections were used to classify
the branching patterns into the categories described in the literature [12]. The frequency of
various branching patterns in the legs was analyzed. The total number of legs in which a
type 3 anomaly was observed was determined. The total numbers of patients in whom a type
1 pattern was found in at least one leg and in whom the branching pattern was the same in
both legs were separately calculated. The total number of legs in which the branching
pattern classification was successfully identified on time-resolved and bolus-chase MRA
images was separately analyzed. Whether the number of legs with successful classification
with time-resolved MRA was statistically significantly greater than that with bolus-chase
MRA was tested with a Z test of independent proportions at a significance level of α = 0.05
(one tailed).

A candidate’s ideal leg for fibular free flap harvest was defined as the one without moderate
or severe stenosis in any of the anterior tibial, posterior tibial, and peroneal arteries and a
minimum of one visible peroneal artery septocutaneous perforator. The total number of ideal
candidate legs for fibular free flap harvest was determined. The total numbers of ideal
candidate legs identified with time-resolved MRA and bolus-chase MRA were separately
calculated. The significance of the difference between the number of ideal candidate legs
identified with time-resolved MRA and with bolus-chase MRA was tested with a Z test of
independent proportions (two-tailed, α = 0.05).

Results
The total number of visible septocutaneous perforators was 84. The average number of
visible septocutaneous perforators was 1.58 ± 1.05 (SD) per leg (range, 0–5) and 3.11 ± 1.80
per patient (range, 1–8). The distribution pattern of the number of septocutaneous
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perforators with respect to the distance of their origin from the lower end of fibula is shown
in Figure 1. The density of septocutaneous perforators was highest in the region 10–30 cm
from the lower end of the fibula. There was a weak positive correlation (correlation
coefficient, 0.39) between the vertical length of a septocutaneous perforator and the distance
between its origin and the inferior tip of the fibula. The mean vertical length of the
septocutaneous perforators was 2.23 ± 1.63 cm. The total number of septocutaneous
perforators along each third of the fibula and their visibility on time-resolved and bolus-
chase MRA images are shown in Table 1. The mean vertical lengths of the septocutaneous
perforators with origins along the proximal, middle, and distal thirds of the fibula were 3.35
± 2.42, 2.12 ± 1.38, and 1.72 ± 1.12 cm. A total of 82 septocutaneous perforators (97.6%)
were visible with bolus-chase MRA and 22 septocutaneous perforators (26.2%) with time-
resolved MRA.

The various branching patterns observed in this study are shown in Figure 2. The
frequencies of the branching patterns are shown in Table 2. A type 3 anomaly was observed
in seven legs (13.2%). A type 1 pattern was observed in at least one leg of 24 patients
(88.9%). In 22 patients (81.5%), the branching pattern was the same for both the legs.
Classification of the branching pattern was successful with time-resolved MRA in 53 legs
and bolus-chase MRA in 51 legs (Z = 0.713, p = 0.24, one tailed, not significant). In the 51
legs in which the classification was successful with both time-resolved and bolus-chase
MRA, the branching pattern types identified with the two techniques agreed. A total of 39
legs (73.6%) satisfied the ideal candidate leg criterion. The number of ideal candidate legs
identified with bolus-chase MRA was 39 (73.6%) and with time-resolved MRA was 15
(28.3%) (Z = 4.468, p < 0.01, two-tailed, significant).

Discussion
MRA images constructed in virtually any plane can be used to visualize the full course of
septocutaneous perforators and help differentiate them from other perforators (Fig. 3). At
our institution, MRA findings on the legs of candidates for fibular free flap transfer
operations previously were reported only in terms of the branching pattern and presence of
any pathologic lesion in the arterial tree of the leg. The utility of MRA in the care of these
patients can be further enhanced by reporting the number of septocutaneous perforators and
their location with respect to a fixed point in the leg, which would aid planning of the
location, size, and design of the graft.

The fibula is the longest bone in the human body available for autologous transplantation.
Therefore, the leg is considered an optimal site for graft harvest in reconstructive surgery.
However, some surgeons choose multiple flaps or an alternative flap, such as a scapular,
iliac crest, or serratus anterior rib flap, to reconstruct complicated defects. Use of alternative
or multiple flaps increases the flap harvest time, lengthens recovery time, increases exposure
to serious complications, and increases overall morbidity compared with that associated with
a fibular free flap. Preoperative analysis may allow the surgeon to know whether to use a
fibular free flap for more complicated defects. A priori characterization of septocutaneous
perforators would give the surgeon confidence that the vascularity of a larger than standard
cutaneous skin paddle could be supported and harvested for the reconstruction.

A pilot study [9] showed the successful use of MRA in branching pattern analysis and
visualization of septocutaneous perforators at the same time in candidates for fibular free
flap transfer operations. Our study involved a relatively large number of legs, and we
compared two MRA techniques at the same time. Inclusion of a larger number of legs
enabled us to compare the visibility of septocutaneous perforators on MRA images with the
findings at cadaver dissection [2, 13-16]. The frequency of the visible septocutaneous
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perforators in one leg in our study matched that in previous reports [14-16]. However, the
number of legs without a septocutaneous perforator is relatively high [2, 14-16], probably
because of the low spatial resolution of MRA compared with the diameters of
septocutaneous perforators. The average diameter of a peroneal artery septocutaneous
perforator at the origin is 1.2 ± 0.4 mm and at the fascial termination is 0.6 ± 0.2 mm [13].

That most of the septocutaneous perforators (82.2%) were located along the distal two thirds
of the fibula (Table 2) is also in agreement with previous reports [1, 2, 13, 17]. We analyzed
the distribution pattern of the septocutaneous perforators with the inferior tip of the fibula as
a reference because it was visible in the field of view of all of the images. The head of the
fibula can also be used as the reference for location of septocutaneous perforators [1]. The
number of septocutaneous perforators visible with bolus-chase MRA was 3.8 times higher
than that with time-resolved MRA. The contrast between the septocutaneous perforators and
adjacent structures was lower with time-resolved than with bolus-chase MRA (Fig. 3). The
low visibility of septocutaneous perforators on time-resolved MRA images in this study
likely relates to lower spatial resolution and lower gadolinium dose used in this technique.
We used a half dose of gadolinium for time-resolved MRA examinations to keep the total
contrast dose for individual patients to a minimum, and the clinical protocol was not
designed with a research study in mind. Use of a full gadolinium dose would improve the
visibility of small vessels such as septocutaneous perforators. The spatial resolution of time-
resolved MRA also conceivably can be improved by sacrificing temporal resolution.

A number of studies have shown the frequency of various branching patterns in the arterial
tree of the leg [6, 12, 18, 19]. Type 1 is the most common branching pattern, but anatomic
variations in 7.8–12% of legs have been reported. The branching patterns can also vary
between the two legs of an individual. When the branching pattern is anomalous in one leg,
the probability is higher (28%) that the other leg also has an anomalous branching pattern
[19]. Type 3 anomalies are particularly prone to ischemic complications after a fibular free
flap transfer operation. Flap harvest from a leg with a subtype 3C (peronea arteria magna)
anomaly is associated with particularly high risk of foot ischemia. A subtype 3D anomaly,
however, increases the difficulty of establishing a blood supply to the fibular free flap at the
recipient site. The frequency of type 3 anomaly was relatively high in our study compared
with previously reported findings [18, 19]. The difference between time-resolved and bolus-
chase MRA for successful classification of the branching pattern was not statistically
significant. In the cases of two patients, bolus-chase MRA from subtraction data and from
maximum intensity projections did not depict the branching pattern in one leg owing to the
presence of excessive collateral circulation and venous contamination. Venous
contamination is a particular problem with bolus-chase MRA in cases in which contrast
bolus movement differs between the two legs of a patient. In those cases, acquisition of
time-resolved MRA frames at different times can be used for analysis of the branching
pattern (Fig. 4).

The number of ideal candidate legs identified with bolus-chase MRA was significantly
greater than that identified with time-resolved MRA, primarily because of the higher
visibility of septocutaneous perforators with the former technique. Fourteen legs (26.4%) in
10 patients (37.0%) did not satisfy the ideal candidate leg criterion. MRA would have
played a role in localization of the fibular free flap harvest site in these patients. No
septocutaneous perforator was visible in three legs (5.7%). In these legs, the fibular free flap
can be centered on a septomusculocutaneous perforator, but this technique complicates the
dissection process. Branching pattern abnormalities and stenotic lesions were found in 12
legs (22.6%) (in one of the legs, in addition to peroneal artery occlusion, no septocutaneous
perforator was identified). Harvest of a fibular free flap from these limbs carries higher risk
of ischemic complications. Even in ideal candidate legs, preoperative imaging plays a role in
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surgical decision making by helping in location of the harvest site and design of a fibular
free flap. Previous studies [5-7, 20-24] have shown that preoperative imaging influences the
surgical approach in the care of as many as 55.2% [24] of patients.

A number of techniques have been described for preoperative evaluation of candidates for
fibular free flap transfer operations. History and physical examination are considered
important aspects of the evaluation [25]. Examination of pedal pulses [25] and the ankle–
arm index [26, 27] can be reliably used to detect occlusive lesions. However, the presence of
congenital vascular variations necessitates preoperative imaging [27]. Digital subtraction
angiography has been considered the reference standard for preoperative analysis in the care
of these patients [7], but this invasive procedure yields only 2D images, does not depict
septocutaneous perforators, entails exposure to ionizing radiation, and is associated with a
small but definite rate of complications [1, 5, 28]. Color Doppler ultrasound is a noninvasive
imaging technique without ionizing radiation exposure, but its operator dependency and lack
of depiction of branching patterns and the entire course of perforators and differentiation of
perforator types are its main limitations [1, 28].

CT angiography and MRA are noninvasive techniques and yield 3D images in any arbitrary
plane. They provide accurate information regarding branching pattern and can be used to
identify septocutaneous perforators [1, 28]. CT angiograms can be obtained with high spatial
resolution (0.3 mm), but a CT examination exposes patients to ionizing radiation [28].
MRA, however, generates images with high spatial resolution, does not expose the patient to
ionizing radiation, and can be performed in multiple phases without posing additional risk or
harm to the patient [1, 28]. An additional advantage of bolus-chase MRA is that images
from proximal stations can be used to analyze the vascular anatomy of the abdominal aorta
and other large arteries; occlusive lesions in proximal blood vessels are considered
contraindications to fibular free flap harvest [29]. The visibility of septocutaneous
perforators is poor with time-resolved MRA performed with the imaging parameters and
gadolinium contrast dose used in this study. There also was no significant difference
between time-resolved and bolus-chase MRA with respect to visualization of branching
patterns.

A weakness of our study was that the bolus-chase MRA examination was performed after
the time-resolved examination, and venous contamination on the bolus-chase MRA images
might have been related to the gadolinium contrast injection for time-resolved MRA.
However, we allowed a 10-minute interval after the initial injection to minimize this
problem, and venous contamination from the first study was found not to be a factor. The
use of subtraction images eliminated this effect. Other weaknesses were that there was no
reference standard examination in this study and that the location of the septocutaneous
perforators was not confirmed prospectively. This issue can be addressed in a future study.
To further validate the use of MRA for fibular free flap transfer operations, the optimum
harvest site identified with MRA can be compared with the actual harvest site used for the
operation. The visibility of septocutaneous perforators with MRA can be further improved
by increasing the spatial resolution to a submillimeter level and optimizing the gadolinium
contrast dose.

MRA of the legs can be used to analyze the branching pattern of the lower leg arterial tree
and to identify peroneal artery septocutaneous perforators in a single step. The addition of
time-resolved MRA with the imaging parameters and gadolinium contrast dose used in this
study does not offer substantial advantage over bolus-chase MRA alone. Further work with
a higher contrast dose and improved spatial resolution is needed.
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Fig. 1.
The number of peroneal artery septocutaneous perforators as function of distance between
origin and lower end of fibula.
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Fig. 2.
Full-thickness maximum intensity projections of subtraction data from time-resolved MR
angiography show various branching patterns observed in study. Curved arrow indicates
anterior tibial artery; long straight arrow, posterior tibial artery; short straight arrow,
peroneal artery.
A, Pattern 1A. Anterior tibial artery originates below knee, below which is bifurcation of
tibioperoneal trunk into posterior tibial artery and peroneal artery.
B, Pattern 1B. Anterior tibial artery, posterior tibial artery, and peroneal artery originate
below knee within 0.5 cm of one another.
C, Pattern 2A. Anterior tibial artery originates at or above knee joint.
D, Pattern 2B. Posterior tibial artery originates at knee, and common trunk of anterior tibial
artery and peroneal artery is present.
E, Pattern 3A. Anterior tibial artery is normal, posterior tibial artery is hypoplastic, and
plantar arteries in foot are supplied by peroneal artery.
F, Pattern 3B. Hypoplastic or aplastic anterior tibial artery is distally replaced by peroneal
artery, and dorsalis pedis artery is replaced by peroneal artery.
G, Pattern 3D. Hypoplastic or aplastic peroneal artery.
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Fig. 3.
Septocutaneous perforator.
A–H, Sagittal (A–D) and axial (E–H) maximum-intensity-projection (MIP) (3 mm thick)
images show septocutaneous perforator (arrow) on sagittal MIPs from subtraction and
source data from bolus-chase MR angiograms (A and B, respectively) and time-resolved
MR angiograms (C and D). Same septocutaneous perforator is evident on axial MIPs from
subtraction and source data from bolus-chase MR angiogram (E and F) and time-resolved
MR angiograms (G and H). Structures surrounding perforator can be identified on source
images, which help in location of path of septocutaneous perforator. Contrast between
septocutaneous perforator and surrounding soft tissues is relatively low on unsubtracted
time-resolved MR angiograms. A–H, Sagittal (A–D) and axial (E–H) maximum-intensity-
projection (MIP) (3 mm thick) images show septocutaneous perforator (arrow) on sagittal
MIPs from subtraction and source data from bolus-chase MR angiograms (A and B,
respectively) and time-resolved MR angiograms (C and D). Same septocutaneous perforator
is evident on axial MIPs from subtraction and source data from bolus-chase MR angiogram
(E and F) and time-resolved MR angiograms (G and H). Structures surrounding perforator
can be identified on source images, which help in location of path of septocutaneous
perforator. Contrast between septocutaneous perforator and surrounding soft tissues is
relatively low on unsubtracted time-resolved MR angiograms.
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Fig. 4.
Patient in whom branching pattern of left leg could not be classified with bolus-chase MR
angiography.
A–C, Bolus-chase (A) and time-resolved (B and C) MR angiograms. Branching pattern was
classified as type 3A on time-resolved MR angiograms. Branching patterns of left (B) and
right (C) legs is best delineated on two time-resolved MR angiograms images obtained 15
seconds apart. Curved arrow indicates anterior tibial artery; long straight arrow, posterior
tibial artery; short arrow, peroneal artery. Anterior tibial and peroneal arteries is not evident
in A, and anterior tibial artery is not evident in C.
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TABLE 1
Visibility of Septocutaneous Perforators on MR Angiograms

Fibular Region

Total No. of
Septocutaneous

Perforators

Time-Resolved Bolus-Chase

Visible
Not or Partially

Visible Visible
Not or Partially

Visible

Proximal third 15 (17.9) 3 12 15 0

Middle third 47 (56.0) 13 34 46 1

Distal third 22 (26.2) 6 16 21 1

Total 84 (100) 22 62 82 2

Note—Values are number of perforators; values in parentheses are percentages.
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TABLE 2
Frequency of Branching Patterns in Lower Leg Arterial Tree Identified With MR
Angiography

Branching Pattern

Frequency

Bolus-Chase Time-Resolved

1A 42 (79.2) 42 (79.2)

1B 2 (3.8) 2 (3.8)

2A 1 (1.9) 1 (1.9)

2B 1 (1.9) 1 (1.9)

3A 3 (5.7) 4 (7.5)

3B 0 (0) 1 (1.9)

3D 2 (3.8) 2 (3.8)

Not identified 2 (3.8) 0 (0)

Total 53 (100) 53 (100)

Note—Values are number of perforators; values in parentheses are percentages.
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