Vol 51, No 6
November 2012
Pages 825-831

Journal of the American Association for Laboratory Animal Science
Copyright 2012
by the American Association for Laboratory Animal Science

A New Method for Repeated Drug Infusion into
the Femoral Artery of Mice

Kersten Berndt,"* Johannes Vogel,>* Christopher Buehler,! Peter Vogt,®> Walter Born,! and Bruno Fuchs®”

Intraarterial chemotherapy (IAC) is considered effective for the treatment of solid tumors with high local doses of systemi-
cally toxic chemotherapeutics. Osteosarcoma, which is often located in the extremities, is a potential target for IAC. However,
the efficacy of this treatment modality has varied, and standardized protocols are difficult to establish due to tumor hetero-
geneity and the limited numbers of patients available for clinical trials. Reproducible experimental models are needed to
further investigate IAC in osteosarcoma. Here, we describe a new microsurgical technique for repeated infusion of drugs
into the mouse femoral artery for local treatment of experimental intratibial metastasizing osteosarcoma. We successfully
achieved 5 catheterizations at 3-d intervals in 70% of the mice tested. Laser speckle imaging indicated a maximal 50% reduc-
tion in blood flow around the ankle region of catheterized legs infused with 0.5 mg/kg cisplatin. However, blood flow in the
front feet was affected only minimally. Histologic examination of catheterized arteries of saline control or cisplatin-treated
mice showed circular fibrinoid media necrosis and partial thrombosis, but total occlusion of the arteries was not observed.
The method we describe for repeated transient catheterization of the mouse femoral artery likely will be useful in future
studies comparing the efficacies of intraarterial and systemic cisplatin treatment of intratibial metastasizing osteosarcoma in

mice under standardized conditions.

Abbreviation: IAC, intraarterial chemotherapy:.

Intraarterial administration of drugs for local treatment of
diseased tissue was first described more than 100 y ago for the
treatment of local infections.!® Repeated injections of methyl
bis amine hydrochloride into the nutrient artery as a method
for cancer therapy was first described in 1950.!2 Intraarterial
chemotherapy (IAC) was investigated in several clinical trials
for the treatment of liver metastases in primary uveal melanoma,
mammary carcinoma, intracranial neoplasms, retinoblastoma,
and head and neck cancer but did not significantly increase long-
term survival of the patients 8131417,19.2021,22.25 Nevertheless, IAC
has been approved for clinical use as a local tumor therapy.

In the 1980s, IAC was introduced for the treatment of os-
teosarcoma. Pharmacologic studies with cisplatin, which is
frequently used in osteosarcoma chemotherapy, showed that
local administration through the main artery feeding the tumor
resulted in high local drug concentrations and, consequently,
an improved first-pass effect on tumor tissue compared with
that after systemic administration.*?° In additional studies dur-
ing the last 30 y, different protocols have been used to further
increase the efficacy of IAC compared with systemic treatment
of osteosarcoma, but the results remained inconsistent and
were frequently inconclusive.>?!! Nevertheless, a recent study
revealed a remarkably increased 5-y survival rate of more than
90% for patients with localized osteosarcoma who received
combined intraarterial-intravenous therapy with cisplatin and
doxorubicin.?” Reasons for the observed heterogeneity in the
results from clinical trials of IAC for osteosarcoma include the
heterogeneity of primary tumors, lack of standardized protocols,
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and the small number of patients due to the low incidence of
osteosarcoma. These drawbacks, together with the logistically
and technically demanding procedures for IAC, have retarded
further progress in the contexts of osteosarcoma and head and
neck cancer.® Consequently, a rat model involving the infusion
of the external carotid artery with single- and multiple-drug
regimens has been established and used under standardized
experimental conditions for head and neck squamous cell
carcinoma.? This cited work? demonstrated that IAC with
bleomycin and 5-fluorouracil was superior to systemic treat-
ment regimens. These results stimulated research on IAC in
head and neck cancer and ultimately led to the development
of the promising RadPlat protocol.!

Studies in small rodents have established methods for contin-
uous catheterization of the jugular vein for drug administration
and blood sampling in rats and mice.!>1® The present study
aimed at developing a simple and easily reproducible technique
for repeated catheterization and subsequent drug infusion
through the femoral artery of mice, avoiding the main disad-
vantages of permanent catheterization, occlusion of the femoral
artery and nonphysiologic perfusion of the periphery.!%!> Mice
are particularly attractive as animal models for experimental
osteosarcoma because of their minimal requirements for space
and housing and the availability of multiple models with dif-
ferent genetic backgrounds. The current results demonstrate the
feasibility of repeated catheterization (maximum, 5 infusions
at 3-d intervals) of the femoral artery of mice for rapid manual
infusion of cisplatin for the treatment of intratibial osteosarcoma
under standardized conditions.

Materials and Methods
Animals. Female C3H/HeNCrl (C3H) mice (weight, 24 to 26 g)
were obtained from Charles River Laboratories (Sulzfeld, Ger-
many) at least 7 d prior to beginning the experiments. Housing
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Figure 1. Small cone-shaped glass capillary used for puncturing the
femoral artery (top) and polyethylene catheter (outer diameter, ap-
proximately 110 um) with a cone-shaped tip used for drug infusions.

conditions and experimental protocols were in accordance with
institutional guidelines and approved by the Cantonal Veteri-
nary Department (Zurich, Switzerland). The mice were housed
in groups of 5 in 32 X 16 cm cages at room temperature under
natural conditions of lighting and humidity.

Glass capillaries and catheters. Glass capillaries (Bio Medi-
cal Instruments, Z6lInitz, Germany) with an outer diameter of
1.2 mm were heated and pulled with a standard puller (Sutter
Instrument, Basel, Switzerland) to obtain a cone-shaped tip with
an outer diameter of approximately 100 um (Figure 1). Catheters
were made from polyethylene tubing (inner diameter, 0.28 mm;
outer diameter, 0.61 mm; Portex, Smiths Medical, Ashford, UK).
The tubing was heated with a soldering iron, adjusted to 400
°C and pulled until a cone-shaped tip was obtained. Catheter
tips were inspected under a stereo microscope (magnification,
31.5x; 57X 10, Olympus Schweiz, Volketswil, Switzerland) and
the diameters measured by using a stage micrometer (Nikon,
Egg, Switzerland). The tips of the catheters used had an outer
diameter of 110 pm * 30 um (1 = 44) and were angled by using a
scalpel. Capillaries and catheters were flushed with 70% ethanol
and then with sterile 0.9% NaCl. Needles attached to 0.5-mL
syringes (29 gauge x 12.7 mm, BD Micro-Fine, BD Medical,
Heidelberg, Germany), used as a reservoir, were blunted and
connected to the polyethylene catheters.

Anesthesia. Mice were anesthetized by using 5% isoflurane
(Forene, Abbott, Baar, Switzerland) in oxygen (300 mL/min) in
a 12 x 9 x 8 cm chamber (custom-made from a pipette-tip box)
connected to a vaporizer (VIP 300, Matrix, Crans-Montana,
Switzerland). Anesthetized mice were laid on their backs on
a heating pad (Horn, Gottmadingen, Germany), and the body
temperature was maintained at 37 °C. The head of each mouse
was placed in a truncated 10-mL syringe used as a face mask
that was connected to the vaporizer by use of a silicone tube.
During surgery, anesthesia was maintained by using an inspira-
tory isoflurane concentration of 2% to 3%.

Surgery and drug infusion. The health status of the mice was
carefully checked before each surgical intervention and in-
cluded brief observation of the behavior of the animals in their
cages. Mice were weighed and underwent wound inspection
for signs of inflammation (for example, pus or perifocal ery-
thema) while anesthetized. Mice treated with cisplatin were
weighed daily. Weight loss throughout the entire experiment
was less than 10% in all mice investigated. An eye ointment
(retinoli palmitas 15000 IU; Bausch and Lomb, Zug, Switzerland)
was applied to prevent corneal dehydration during surgery.
The hindlimbs were fixed with tape in slight abduction, and the
inguinal area of the left leg was shaved, disinfected with 70%

ethanol, and exposed for surgery. Surgery was performed under
a stereo microscope (magnification, 31.5x; SZX 10, Olympus).
The femoral artery, vein, and nerve were exposed through a
skin incision of 3 to 4 mm parallel and inferior to the inguinal
ligament. The femoral artery was separated from surrounding
tissues, and a strip (width, 2 mm; length, 10 to 15 mm) of latex
excised from a latex glove and disinfected with 70% ethanol
was placed underneath the vessel (Figure 2 A). A small hole
was created in the artery approximately 2 to 4 mm distally the
intersection with the inguinal ligament by using a custom cone-
shaped glass capillary tube. The small hole in the vessel wall
was enlarged by progressive insertion of the cone-shaped
capillary. The glass capillary was replaced with the polyeth-
ylene tubing by advancing the thinned tip into the artery
(Figure 2 B).

Free flow through the catheter was confirmed through manual
infusion within 2 min (timed by using a stop watch) of 350 uL
of a solution of 0.7% isosulfan blue (Kantonsapotheke Zurich,
Zurich, Switzerland) in 0.9% saline (B Braun Medical, Sempach,
Switzerland). The same procedure and vehicle were used when
cisplatin (0.5 mg/kg body weight; Ebewe Pharma-Sandoz,
Holzkirchen, Germany) was infused. Infusions were consid-
ered successful when the limb distal to the inserted catheter
turned blue within seconds after administration of isosulfan
blue (Figure 2 C). Systemic distribution of infused compounds
was indicated by a faint blue appearance of the entire animal
within minutes after infusion. After completion of the infusion,
the wound was flushed with 1 mL 0.9% saline, the catheter and
latex strip were removed, and the incision was closed (7-0 silk,
B Braun Medical). Finally, slight compression was applied to
the wound for approximately 3 min to prevent bleeding. Once
mice had recovered from surgery, they were put back into
their cages and observed for social behavior, food intake, and
hygienic behavior over a period of approximately 4 h. All mice
showed normal social behavior throughout the experiment,
and postsurgical analgesia was not needed. To avoid wound
infection, bedding was changed immediately after surgery and
then every second day. Bedding compounds and cages were
autoclaved. Mice removed the skin sutures within 1 d, but in-
fection did not occur. Fibrin clots were removed immediately
before the next intervention by using a small forceps moistened
with 0.9% saline, thus allowing repeat surgery through the same
incision. Occasionally some scar tissue had to be removed to
achieve access.

Measurement of blood flow. Blood flow was recorded by using
laser speckle contrast imaging to measure superficial capillary
perfusion to a tissue depth of 200 to 300 um (Moor FLPI, Moor
Instruments, Axminster, UK). Blood flow was measured in
regions of interest (ROI) around the ankle joint and the front
foot area of the operated and nonoperated (control) legs of in-
dividual mice (Figure 3 A) just before and 10 min after surgical
intervention and infusion of saline (control mice) or cisplatin.
All measurements were performed by the surgeon and assisting
surgeon. Blood flow recordings (duration, 4 ms) were collected
every 4 s for 2 min. The highest blood flow value recorded in an
individual mouse at any ROI during a single intervention was
set to 100% (reference value), and all other values recorded at
that time point from the various ROI were normalized to this
reference value. The normalized values in each ROI were aver-
aged to obtain the mean blood flow in that ROI in that mouse
at that time point. This calculation was done for each mouse
and time point of blood flow measurement.

Histology. After the first, third, and fifth catheterizations,
representative mice were euthanized by anesthesia with
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Figure 2. Catheterization of the femoral artery. The femoral artery was exposed through a skin incision of 3 to 4 mm, (A) a latex strip was laid
underneath the artery, and (B) a polyethylene catheter was inserted. (C) Blue staining of the operated leg after infusion of isosulfan blue indi-

cated successful catheterization of the femoral artery.

5% isoflurane and subsequent atlantoaxial dislocation. Both
hindlegs were disarticulated at the hip. The quadriceps femoris
muscle, femoral vessels, and the femoral nerve were detached
from the leg. A specimen of the limb between the inguinal liga-
ment and a site 3 to 4 mm distal to the injection site was dissected
and fixed in 10% formalin in PBS and embedded in paraffin.
Tissue cross-sections (thickness, 6 um) at intervals of 200 um
were stained with hematoxylin and eosin. Ten cross-sections
per limb specimen were analyzed, and images (magnification,
10x and 20x) of representative tissue areas were taken by us-
ing a digital camera (AxioCam MRc, Carl Zeiss Microlmaging,
Feldbach, Switzerland) attached to an inverted microscope
(AxioObserver Z1, Zeiss).

Results

Catheterization of the mouse femoral artery. We designed
a pilot study involving 10 mice to determine the success rate
after 5 consecutive catheterizations (3 d between sequential
catheterizations) of the femoral artery at the same site, with
the aim to establish a technique for hindlimb IAC in mouse
models of intratibial osteosarcoma. Catheterization was con-
sidered successful when the limb distal to the site of isosulfan
blue infusion appeared blue within seconds after injection
(Figure 2 C). According to this criterion, we achieved 2 suc-
cessful catheterizations in all mice, except for one animal that
died of unknown causes during surgery. Moreover, at least 3
consecutive catheterizations were successful in 8 mice and 5
interventions in 7 of 10 mice, equivalent to a success rate of
70%. None of the 9 mice showed any signs of pain, including re-
stricted use of the operated leg and self-mutilation, even though
postoperative analgesics were not provided. Within 10 min after
surgery, the mice showed normal social behavior, grooming,
and eating. Successfully catheterized arteries developed an
aneurysm at the injection site that was easy to reopen during
the next intervention. In rare cases of difficult injections due to
vessel constriction before appropriate insertion of the catheter
or to a suboptimal shape of the custom catheter, scarring of the
surrounding tissue with consecutive obliteration of the vessel
aggravated later catheterizations. However, intravascular clot-
ting was not observed.

Function and histology of the mouse femoral artery after re-
peated catheterization and infusion of saline or cisplatin. The
results of the pilot study showed the feasibility of repeated
catheterization of the femoral artery for 5 interventions at 3-d
intervals in individual mice. We then sought to investigate the
effects of the surgical manipulations and of repeated infusion
of saline or the chemotherapeutic agent cisplatin on perfusion
distal to the site of catheterization and on vessel morphology. To

this end, we infused each of 9 mice with 350 uL of 0.9% saline
containing 0.7% isosulfan blue (control mice) and 5 mice with
cisplatin (0.5 mg/kg body weight) in 350 uL 0.9% saline, 0.7%
isosulfan blue. Perfusion was measured by laser speckle con-
trast imaging immediately before and 10 min after surgery and
infusion. In addition, we histologically evaluated the femoral
arteries of control nonoperated legs and of catheterized legs in
2 control mice that each underwent a single catheterization and
in 2 additional control mice that underwent 3 interventions. The
remaining 5 control mice and the 5 cisplatin-treated animals
were analyzed after 5 catheterizations.

Measurements of perfusion in noncatheterized control legs
around the ankle joint (ROI 1, Figure 3 A) and front foot (ROI
2) were performed in all mice investigated to assess the normal
range of fluctuation. The mean values of perfusion in distinct
ROI of control legs, averaged from all mice in each group at
each time point, varied by less than 10% when the mean values
at all time points were compared (Figure 3 B). However, the
normalized perfusion values in a specific ROI of the control
leg of individual mice within a particular group at a particular
time point differed by as much as 50%.

Perfusion measurements distal to the catheterized artery in
legs of mice that received saline indicated decreases in mean
blood flow around the ankle after as compared with before the
interventions, except for the first series of catheterizations in this
group of mice (Figure 3 B). The expected intervention-related de-
crease in mean perfusion around the ankle joint in catheterized
legs changed progressively from 57.8% (range, 21.7% to 80.4%;
n =5) after the second catheterization to 41.3% (range, 13.8% to
72.7%; n = 5) after the fifth catheterization. However, perfusion
in the operated legs fully recovered during the intervention-free
3-d period between each catheterization for the full 5-infusion
series. The decrease in perfusion in the front foot area of oper-
ated legs was qualitatively less pronounced than that around
the ankle joint and, much like in the ankle joint area, recovered
after each intervention to the mean perfusion level observed
prior to the first catheterization.

Different results were obtained in mice that received infu-
sions of cisplatin through the catheter in the femoral artery.
For these mice, the mean superficial perfusion in the ankle
joint area of the operated leg decreased progressively from
70.8% (range, 96.4% to 51.6%; n = 5) of the maximal reference
value after the first intraarterial cisplatin infusion to 42.8%
(range, 35.2% to 49.3%; n = 4) after the fifth infusion. Moreo-
ver, much like in the saline-receiving mice, mean values of
superficial perfusion recorded 10 min after intervention were
always lower than those before treatment. The perfusion in
the front foot area was only minimally affected by repeated
catheterization and cisplatin infusion. There was no decrease
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Figure 3. Blood flow in mouse hindlimbs before and 10 min after repeated catheterization of the femoral artery and infusion of sodium chloride
(control mice) or cisplatin at 3-d intervals. (A) Representative images of blood flow (left) and photo (right) of control (left) and catheterized (right)
legs in indicated regions of interest around the ankle (1, 3) and forefoot (2, 4). (B) Mean (+ 1 SD) and single blood flow measurements in percentage
of highest value recorded in mice before (filled circles) and 10 min after (open circles) catheterization and repeated infusion (maximum, 5) of NaCl
(left) or cisplatin (right). The single values obtained from a cisplatin-treated mouse that had only 3 successful catheterizations are shown in red.

cisplatin into the femoral artery, unlike catheterization and
saline infusion alone, caused some irreversible damage to the
artery, resulting in progressively diminished perfusion around

in perfusion after the first injection, and perfusion was only
lowered to 90% (range, 77.5% to 100%; n = 4) after the fifth
injection. Altogether, these results suggest that infusion of
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Figure 4. Histology of nonoperated control and of catheterized and infused mouse hindlimbs. Images of 2 randomly selected (A) control
legs; legs catheterized and infused with saline (B) once, (C) 3 times (arrows indicate collateral vessels), or (D) 5 times; and (E) a leg catheter-
ized and infused with cisplatin 5 times (right panel) and from a leg after a failed fourth injection (left panel). Hematoxylin and eosin stain;
scale bars, 100 um.

the ankle joint, with less marked effects in the front foot area In this analysis, the morphology of operated legs was
of the operated leg. These observations prompted our detailed compared with that of nonoperated control legs by using
histologic analysis of the artery and surrounding tissue distal ~ cross-sections of formalin-fixed and paraffin-embedded tissue
to the site of catheterization. collected at intervals of 200 pm (10 sections per leg) for a distance
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of 3 to 4 mm around the catheterization site. Representative
tissue sections collected from nonoperated legs of 2 randomly
selected mice showed normal morphology of femoral arteries
and surrounding tissue (Figure 4 A). Representative sections
collected from legs that had undergone a single catheterization
and saline infusion showed an intact arterial wall, with minimal
swelling of the smooth muscle cells of the tunica media (Fig-
ure 4 B). Limb sections obtained after 3 interventions showed
granulation tissue around the femoral artery, circumferential
fibrinoid necrosis of the vessel wall, and incomplete occlusion
of the lumen (Figure 4 C, left). One leg showed almost complete
vessel occlusion, due to swelling of the endothelial layer, and
collaterals (Figure 4 C, right). Limb tissue sections collected from
operated legs of 3 mice that underwent 5 interventions showed
partial fibrinoid necrosis of the media with a free lumen in 2
mice (Figure 4 D, left) and an almost normal morphology of the
femoral artery in another mouse (Figure 4 D, right).

In the group that received cisplatin, one mouse received only
3 successful catheterizations because the fourth preparation of
the vessel failed. Histology of the operated leg of this particular
animal 3 d after the last successful cisplatin treatment revealed
that the remaining structures of the femoral artery had been
displaced by surrounding granulation tissue, and a lumen
was no longer visible (Figure 4 E, left). The analysis of limb
tissue collected from the other 4 mice that were catheterized
and treated with cisplatin 5 times showed medial necrosis but
only partial vessel occlusion with fibrous thrombi (Figure 4 E,
right), comparable to that of control mice. Taken together, the
histologic analysis of tissue from catheterized legs collected
near to and 3 to 4 mm distally to the site of catheterization of
the femoral artery showed variable damage to the vessel de-
pending primarily on the number of repeated catheterization.
Most importantly, in 4 of 5 mice, catheterization and cisplatin
infusion was successful in 5 consecutive interventions and, at
the end of the series, the femoral arteries had a morphology of
an at least partially functional vessel, consistent with the data
from the perfusion measurements.

Discussion

IAC for osteosarcoma is somewhat controversial. A compara-
tive multicenter clinical trial involving osteosarcoma patients
revealed that efficacy did not differ between local intraarterial
and systemic treatment with cisplatin, as reflected by the com-
parable percentages of high responders (greater than 90% tumor
necrosis after chemotherapy).?® However, a recently published
single-arm prospective study demonstrated that the 5-y survival
rate of patients with localized osteosarcoma was considerably
increased when the patients received individualized treat-
ment that included combined intraarterial and intravenous
neoadjuvant chemotherapy, surgery adjusted to tumor size,
and arteriographically detected tumor neovascularization.!!
The nonstandardized protocols for IAC in these 2 and other
studies likely explain the discrepant findings. Therefore, the
efficacy of intraarterial and systemic treatment of osteosarcoma
with cisplatin, for example, needs to be investigated further in
animal models under standardized conditions to obtain con-
clusive results. To this end, we designed the present study
to establish a highly reproducible microsurgical method for
repeated catheterization of the femoral artery for local cisplatin
IAC of hindlimb primary tumors in experimental osteosarcoma
mouse models.

The technique we report here is different from that described
earlier, in which the jugular vein of mice was catheterized
after approximately 50% of the circumference of the vessel

was incised by using microscissors.!> We considered that such
a large incision was too invasive for repeated catheterization
of the mouse femoral artery. We therefore adapted a previous
technique that mimics the Seldinger technique, thereby avoid-
ing transverse incision of the vessel wall.!%?* For easy access,
we separated the femoral artery from the surrounding tissue
and placed a latex band underneath it. To insert a polyethylene
catheter into the vessel, as recommended previously,'” we first
punctured the femoral artery with a cone-shaped glass capil-
lary, causing much less damage than that of an incision from
microscissors. The main technical difficulty we encountered was
placing the tip of the glass capillary in the middle of the anterior
surface of the artery at a tangential angle of approximately 45°
and applying appropriate pressure to perforate the anterior wall
without damaging the posterior wall. This is a key step in the
whole procedure and one that requires practice.

Our use of polyethylene catheters with an average outer di-
ameter of 110 um instead of 0.4 mm, as reported previously,'’
we considered to be important for minimizing damage to the
luminal surface of the vessel and subsequent scar formation
and obliteration of the femoral artery after repeated catheteri-
zation. In this regard, necrosis of the media and complete loss
of smooth muscle cells was reported to occur within 7 d after
expansion of the carotid artery of rabbits with an oversized
stent.® The authors of the rabbit report postulated that expan-
sion and compression of the vessel wall by the stent decreased
the oxygenation of the media through compression of the vasa
vasorum and, consequently, caused necrosis. In the current
study, histologic analysis of arteries catheterized 3 times showed
moderate medial necrosis around the injection site. However, it
is important to note that, after the fifth intervention, the vessels
appeared to have recovered partially from the intervention-
associated vessel damage. This observation is consistent with
those of previous authors, who reported remodeling of arteries
after expansion-associated medial necrosis.®

Differences in tissue perfusion values determined with laser
speckle contrast imaging in a specific ROI of the control leg of
individual mice within a particular group at a particular time
point were approximately 50%. We presume that these consider-
able differences in tissue perfusion between mice at the same
ROI were due to differences in body temperature, the response
to anesthesia, or blood loss during the interventions.

Perfusion measurements distal to the site of catheterization
indicated a transient decrease in perfusion after saline infusion,
likely due to dilatation of the vessel by the catheter that evoked
vasoconstriction as reported.® Full recovery within 3 d from
this intervention-associated decrease in superficial perfusion
was evident when the 5 preintervention blood flow measure-
ments in individual saline-infused mice were compared. In the
described surgical technique for catheterization of the mouse
femoral artery, we avoided leakage through the injection site
by using cone-shaped catheters that fit tightly against the vessel
wall. In addition, slow manual infusion (350 pL over 2 min) of
cisplatin further prevented local tissue-damaging contamina-
tion at the injection site. Small amounts of leaked infusion
solution were removed by flushing the wound with 0.9% sa-
line after surgery. Therefore, tissue damage due to remaining
chemotherapeutic agent was not a problem. Nevertheless, the
measurements of superficial perfusion before and after cispla-
tin infusions indicated a progressive nonreversible decrease in
superficial perfusion around the ankle but not in the front foot
of catheterized legs during the 5 interventions. The histologic
analysis of infused arteries showed signs of irreversible tissue
damage, but, importantly, the superficial perfusion measured

830



after the fifth catheterization and infusion of cisplatin was
only diminished by 50% relative to the values recorded before
the first intervention. The vascular tissue-damaging effects of
cisplatin causing cardiac ischemia, cerebrovascular insult and
hypertension has been reported.” We believe that the remain-
ing blood supply in the leg is sufficient to maintain high local
cisplatin concentrations, likely enhancing the efficacy of local
compared with systemic cisplatin treatment in the intratibial
osteosarcoma mouse model.

In conclusion, we established a reliable microsurgical method
for repeated administration of chemotherapeutic agents through
the femoral artery of mice with hindlimb experimental osteosa-
rcoma. The key procedures of the method are the fabrication of
polyethylene catheters with an optimal diameter of 110+ 30 um
and the initial puncturing of the femoral arteries by using a glass
capillary. Importantly, perfusion measurements by laser speckle
contrast imaging reflected the histologic findings in catheterized
arteries and can therefore be used for monitoring local tissue
perfusion during intraarterial drug administration. The present
study sets the stage for future investigations that compare the
efficacies of systemic and IAC treatment of intratibial metasta-
sizing osteosarcoma under standardized conditions.
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