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Abstract

Background: High-intensity focused ultrasound (HIFU) is an energy-based medical technology with many clinical applications. A device under
clinical investigation in the United States (LipoSonix; Medicis Technologies Corporation, Bothell, Washington) uses HIFU to reduce localized deposits of
abdominal adipose tissue.

Objectives: The authors describe the results from their clinical trial investigating the safety of this HIFU device in human patients.

Methods: Over the course of three studies evaluating the safety of the HIFU device for ablating human subcutaneous adipose tissue (SAT), 152
healthy patients were treated with total HIFU energy doses of 47 to 331 J/cm?), including patients who presented for elective abdominoplasty and
underwent treatment to areas identified for subsequent excision. The safety of each treatment regimen was confirmed before the energy levels were
raised. Abdominoplasty was performed up to 14 weeks following the HIFU procedure, and a pathologist performed histopathological analyses of excised
tissues. Safety evaluations included an assessment of clinical chemistry and hematology profiles, physical examinations, and adverse events.

Results: Posttreatment ultrasound confirmed that the HIFU effects were limited to targeted SAT layers. Histopathology revealed well-demarcated
disruption of adipocytes within the targeted SAT. Phagocytosis of released lipids and cellular debris occurred after 14 to 28 days. Phagocytized lipids
underwent normal hepatic metabolism. Healing progressed normally and was 95% complete after eight to 14 weeks. Adverse events consisted primarily
of temporary treatment discomfort, edema, erythema, dysesthesia, and ecchymosis. There were no changes in clinical laboratory parameters, and no
serious device-related adverse events occurred. Optimal clinical outcomes were achieved with lower energy levels, which provided beneficial effects with
the least amount of discomfort.

Conclusions: HIFU appears to provide a safe means for removing and remodeling unwanted deposits of abdominal SAT.
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Editor’s Note: The product discussed in this article is not yet FDA-
approved for use in the United States.
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treatment of cancer and solid tumors,!” leiomyomas,®’
and atrial fibrillation.®

The administration of HIFU to ablate living tissue has
been described as a controlled thermomechanical process.
Focused ultrasound causes rapid increases in temperature
within a predesignated focal area® where tissue tempera-
tures approaching 70°C (133°F) are achieved in one to two
seconds. This results in almost-instantaneous coagulative
necrosis and cell death within the targeted tissue, while
surrounding areas remain unaffected.” These targeted
areas have been referred to as “trackless” lesions.!
Microscopic shear forces generate additional frictional
heating." In this way, HIFU can be used to ablate tissue
with a high degree of precision.

A high-energy HIFU device currently under clinical inves-
tigation in the United States (LipoSonix; Medicis Technologies
Corporation, Bothell, Washington) is capable of ablating sub-
cutaneous adipose tissue (SAT) as a noninvasive approach to
body sculpting. Preclinical studies showed that the applica-
tion of HIFU to SAT in swine produced tissue ablation with-
out affecting the skin or tissue surrounding the focal area.'?
Following treatment in the preclinical study, no biochemical
or metabolic abnormalities were observed, including plasma
lipids. The controlled thermal effect of HIFU in swine
appeared to provide a safe means for the removal of SAT.

Subsequently, three clinical feasibility and pilot studies
were conducted to evaluate the safety of HIFU for ablating
human abdominal adipose tissue. These studies relied on
three prototype devices, as well as the model currently
approved for use in the European Union and Canada.
Here, we report the results of these nonrandomized, non-
blinded studies, the objective of which was to evaluate
histopathological changes in HIFU-treated tissue, blood
test results, physical exam findings, and reports of adverse
events (AE).

METHODS
Patients

All three studies enrolled healthy adult men and women
who had a body mass index less than 30 and at least 2.0
cm of fat at each intended treatment site. Study 1 enrolled
patients who were candidates for previously-scheduled
abdominoplasty, for the purpose of tissue harvest follow-
ing HIFU treatment. Screening visits took place seven to 14
days before treatment. Patients were ineligible to partici-
pate in any study if they met any of the following criteria
at screening: significant systemic illness or condition,
pregnancy, skin disease, hernia, redundant skin folds, sen-
sory loss or dysesthesia, poor skin elasticity, abdominal
striae, thin dermis, tattoos or scars in the areas to be treated,
implanted cardiac pacemaker or other metal implants,
anticoagulant or immunosuppressive therapy, tobacco use,
prior abdominal procedures (including lipoplasty or open
or laparoscopic abdominal or pelvic surgery), or prior
ablative or nonablative laser, radiofrequency, or light
therapy procedures in the areas to be treated.

After informed consent was obtained and eligibility was
confirmed, patients received a thorough physical examina-
tion, including vital signs. The thickness of the SAT in the
area to be treated was determined by a manual pinch test
during physical examination. If the investigator determined
that at least 2.0 cm of SAT was present, the patient was fur-
ther assessed by diagnostic ultrasound. Baseline blood tests
were obtained on all patients. All patients agreed to not
change their diet or exercise activity during their participation
in the trial. On the treatment day, a negative urine pregnancy
test was required from women with childbearing potential.

Ethics

These studies were conducted in compliance with guidelines
established by the International Organization for Standardiza-
tion, US Food and Drug Administration (FDA) regulations,
and Good Clinical Practices. Additionally, approval was
obtained from the Mexico Ministry of Health (COFEPRIS)
and the Ethics Committees of the Hospital Torre Medica and
the Hospital Santa Monica, Mexico City, Mexico. Patients
enrolled in these studies provided informed written consent
before undergoing any study-related procedures.

Investigational HIFU Devices

The transducer that generates HIFU energy is a single
hemispherically-formed piezoelectric ceramic element
with a mechanically-adjustable focal depth of 1.1 to 1.8
cm. The frequency of the transducer was fixed at 2 MHz.
The process of focusing HIFU in subcutaneous tissue with
the hemispherical transducer is illustrated in Figure 1. The
amount of HIFU energy delivered was controlled by
adjusting the peak power and duration of emitted energy.
The energy generated at 2 MHz exceeded 1000 W/cm? at
the focal point of the transducer. Water acted as a coupling
agent between the transducer and the skin.

A programmable pattern generator automatically scanned
the transducer head over the treatment area, ensuring accu-
rate delivery of ultrasonic energy at a mechanically-adjusted,
predetermined depth while preventing excessive overlap of
treatment locations. This process continued until the entire
target area was treated. HIFU energy was applied to the treat-
ment area with a single pass or with multiple passes.

Procedures

The HIFU treatment parameters used in these studies
included early development work for proof of concept using
energy levels of 109 to 271 J/cm?, a single pass using energy
levels of 166 to 210 J/cm?, two passes with 59 to 74 J/cm?
(118-148 J/cm? total energy), or three passes with 47 J/cm?
(141 J/cm? total energy). The safety of each energy level
was confirmed before the next-highest energy level was
used. A variety of energy levels were evaluated to establish
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Figure 1. HIFU is tightly focused within subcutaneous
tissue. The beam of HIFU energy is emitted by the transducer
(A). Although thermal tissue damage occurs at the focal
point (B), the beam of HIFU energy passes through overlying
epidermis and dermis without causing injury and does

not extend into tissue beyond the treatment zone. Image

is reprinted courtesy of Medicis Technologies Corporation,
Bothell, Washington.

the optimal level for tissue ablation and to understand the
HIFU dosimetry within human adipose tissue.

Study |. Before each HIFU treatment, the area sched-
uled to be removed by abdominoplasty was identified for
subsequent excision. Within this area, a template was
used to mark the sites where HIFU was to be applied.
Patients were treated with the HIFU device at predeter-
mined energy levels by the surgeon who later performed
the abdominoplasty.

Following HIFU treatment, abdominoplasty was per-
formed after a period of time ranging from a few hours to 14
weeks. All patients were then followed according to standard
postoperative procedures. Patients were exited from the study
at the time of discharge from the hospital but were followed
for recovery from the surgical procedure. The time between
treatment with the HIFU device and abdominoplasty was
based on a predetermined protocol dosimetry schedule to
maximize patient safety throughout the trial. Initially, the tis-
sue was removed immediately after the HIFU treatment.
Subsequent treatments progressed to increased dosages and
longer in situ residence times before abdominoplasty based
on the absence of clinically significant AE.

Studies 2 and 3. In these studies, treatment with HIFU
was primarily limited to the anterior abdomen. The bound-
aries of the abdomen were defined as the xyphoid process
and costal margins (superior), anterior axillary line down

to the iliac crest (lateral), and iliac crest-inguinal ligament-
pubic symphysis (inferior). In a subset of patients, the
treatment area included the anterior abdomen and also
extended laterally to include the flanks (midaxillary line to
midaxillary line).

Pain management. During treatment, pain management
was given at the discretion of the investigator. The first 120
patients enrolled in Studies 1 and 2 received an intravenous
analgesic before treatment, and the remaining 32 patients
were administered an oral analgesic before treatment.

Safety Assessments

Histology studies. After each patient in Study 1 under-
went scheduled abdominoplasty, all excised tissue was
prepared and fixed according to standard histology proce-
dures and shipped to a board-certified pathologist for gross
pathology and histology evaluation.

Laboratory studies. In all studies, a lipid panel, liver enzymes,
clinical chemistry, hematology and coagulation profiles, and
creatine phosphokinase with isoenzymes were obtained from
all patients before treatment and during follow-up visits. In
Study 1, blood samples were obtained from the first 21 patients
before treatment and then at one, two, three, four, seven, 28,
and 56 days after treatment. Blood samples were obtained
from the remaining patients before treatment and at one and
three months following treatment. A high-sensitivity C-reac-
tive protein test was performed in 16 patients. Leptin levels
and dsDNA, SM, and RNP antibodies were analyzed in 12
other patients in an effort to detect any treatment-related
damage to the epidermis. In Studies 2 and 3, blood samples
were obtained before treatment and during monthly follow-up
visits. Clinically-significant deviations from normal laboratory
values that were not present at baseline were recorded as AE.

Physical examinations. A comprehensive physical exami-
nation was performed at the screening and exit visits. All
follow-up visits included an examination of the HIFU-
treated areas only.

Adverse events. Safety was also monitored by cataloging
and assessing any AE that occurred during treatment and
at all follow-up visits.

Statistical Analysis

These three studies were designed as feasibility and pilot
studies, so there were no planned statistical analyses.
Safety data were pooled from all three studies (N = 152).

RESULTS

The patients in all three studies were treated using initial
(n = 33), intermediate (n = 50), and final prototypes
(n = 43) of the HIFU device and also the model that is
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Table 1. HIFU Devices and Treatment Parameters Used

HIFU Parameters,

HIFU System Clinical Study (n) Jiem? (n)
Initial prototype Study 1 (33) 109-271 (33)
Interim prototype Study 2 (50) 1 x 166 (5)
1% 210 (5)
1 x 166 (30)
1 x 33-108 (10)
Final prototype Study 2 (37) 2 x 74 (37)
Study 3 (6) 3 x47(2)
2x59(2)
2x74(2)
Model 1 Study 2 (26) 3 x 47 (11)
2 x 59 (10)
1% 33-108 (5)

aThese patients were previously scheduled for abdominoplasty before undergoing HIFU
treatment.

currently approved for use in Europe and Canada (n = 26)
(Table 1). Extensive testing was performed to ensure that
the HIFU beam profile and acoustic parameters were con-
sistent for all prototype treatment heads (Figure 2).

Demographics

Patient demographics are provided in Table 2. As Studies
1 and 2 were performed in Mexico, the majority of treated
patients were of Hispanic ethnicity.

Laboratory Analyses

No significant changes in laboratory values were observed
in any studies, including clinical chemistry and hematol-
ogy parameters, serum lipids (Figure 3), and liver func-
tion tests. None of these tests showed any clinically-
significant posttreatment changes from baseline. No
clinically-significant changes occurred in baseline
C-reactive protein or leptin levels or in the presence of
dsDNA, SM, or RNP antibodies.

Histology Studies

The patients in Study 1 were treated with total energy
levels ranging from 47 to 331 J/cm?. Microscopic evalu-
ation of treated SAT obtained from four patients follow-
ing abdominoplasties performed less than two hours
after HIFU treatment revealed disrupted adipocytes,
interstitial edema, and hemorrhage from small intercel-
lular capillaries together with coagulated cell mem-
branes, cytoplasm, and intercellular collagen in the
connective tissue septa. Gross examination of tissue
demonstrated that lesions were of consistent size and
characterization, were at the expected depth of the focal
zone, and did not extend into the skin or fascia. A gross
pathology section from a HIFU-treated abdominoplasty
flap is shown in Figure 4.

Abdominoplasty was performed after one week in five
patients treated with energy levels of 47 and 59 J/cm?.
This time frame was determined to permit optimal assess-
ment of lesion size and location during gross pathology.
Examination of treated tissue demonstrated that lesions
were of consistent size and character, located at the prede-
termined focal depth, and did not extend into the skin or
fascia (Figure 5). These findings were replicated in 11
patients treated with 74 J/cm?.

Figure 2. Evolution of the HIFU treatment head. The initial prototype is shown on the left. A subsequent prototype is shown
in the middle. The current treatment head is shown on the right. Images are not to scale. Image is reprinted courtesy of

Medicis Technologies Corporation, Bothell, Washington.
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Table 2. Patient Demographics

Demographic Characteristics Value

Mean age, y (range) 36 (18-60)

Sex, n (%)

Female 126 (83)

Male 26 (17)

Race/ethnicity, n (%)

Hispanic

Caucasian 5(3)

Other 1(<1)

Seventeen patients underwent abdominoplasty one
week after treatment with three passes with 47 J/cm?
(total dose of 141 J/cm?). Evaluation of excised tissue
revealed histologic changes representing normal healing
processes following ablation of SAT. Lesions were limited
to the targeted area, with no evidence of thermal injury to
the dermis or epidermis (Figure 6). In three patients,
abdominoplasties were performed eight weeks following a
single treatment with 166 J/cm?. Lesions were still visible
in the treated tissue upon gross examination.

The histological evaluation of treated tissue demonstrated
that the transport of lipids from disrupted adipocytes occurred
via macrophages. It is important to note that the removal
process for lipids and cellular debris is not acute. The resolu-
tion and absorption is a gradual process that takes place over
a matter of weeks. This was shown in the histology of tissue
harvested from patients up to 14 weeks posttreatment. The
presence of macrophages engorged with lipid droplets was
still evident at eight weeks posttreatment (Figure 7).
Thickened collagen consistent with the thermal effects of
HIFU was also observed (Figure 7). There was no evidence
of calcification, fat necrosis, or infection. The resolution of
lesions produced by HIFU treatment (including the removal
of lipid-containing extracellular vacuoles) was consistent
with normal healing processes. Tissue that was excised at
one and two months posttreatment with one pass of 165.5 J/
cm? is shown in Figures 8 and 9, respectively. An additional
three patients underwent abdominoplasty at 14 weeks fol-
lowing a single treatment with 211 J/cm?. Examination of
excised tissues after longer posttreatment periods showed
lesions resolved via the normal healing process, which were
95% healed after eight to 14 weeks.

Physical Examinations

The pre- and posttreatment physical exam findings were
unremarkable across all treatment groups. There were no
reports of increased/worsening skin laxity or dimpling
associated with HIFU treatment.

During early feasibility testing of the original device proto-
type, eight patients received superficial first-degree (n = two)
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Figure 3. Mean lipid profiles are shown. No significant
changes in mean lipid profiles were observed for 21 HIFU-
treated patients during the initial 28 days following HIFU
treatment. Dotted lines represent the upper limit of normal
values.

or second-degree (n = six) skin burns at a clinical study site
located an altitude of 2100 m (7000 ft) above sea level and
with the use of a very high-intensity treatment regimen (275
J/cm?). The decreased atmospheric pressure at the higher
altitude allowed air dissolved in the transducer fluid to form
into bubbles in the treatment path, causing energy to be
delivered at the skin line. Accordingly, the system design was
subsequently improved to prevent such injury. Since the
implementation of the new design and the use of lower-
power settings, no additional skin burns have been reported.

Adverse Events

A total of 703 AE were reported by 152 HIFU-treated patients.
All AE were temporary, and all resolved spontaneously. A list
of all reported AE is provided in Table 3. Three reported
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Figure 4. A gross pathology section taken from an
abdominoplasty flap immediately following treatment shows
a typical HIFU lesion pattern of tissue hemorrhage. Treated
tissue is indicated by arrows. The skin is seen at the top of
the image.

Figure 6. Tissue outside the focal zone—but in the path
of HIFU energy (total dose of 141 J/cm?)—shows an
unremarkable epidermis and dermis. This is a hematoxylin
and eosin stain.

serious AE occurrences (anemia, appendicitis, and pulmo-
nary thromboembolism) were determined by the investigator
to be unrelated to treatment with the HIFU device. The sever-
ity of the most common AE is summarized in Table 4 and
described in greater detail below.

Dysesthesia. Reports of dysesthesia included hypoesthe-
sia, hyperesthesia, sensations of burning, numbness,
prickling, itching, and loose skin sensation. One report of
severe dysesthesia occurred following a single treatment
with an energy dose of 166 J/cm?; however, other reported
AE at this energy level were mild or moderate in severity.

Figure 5. Treated and untreated adipose tissue is shown in
a low-magnification histology slide, with skin visible at the
top of the image. The well-demarcated thermal lesion can be
clearly identified in the middle of the slide.

Figure 7. Tissue harvested eight weeks following HIFU
treatment is shown. Lipid-filled vacuoles consistent with the
release of intracellular lipids are evident, as well as foamy
macrophages engorged with individual lipid droplets from
ablated adipocytes. There is minimal inflammation and no
evidence of adipose necrosis. Thickened collagen fibers are
seen as wavy lines (arrows), consistent with contraction due
to thermal exposure.
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Figure 8. Tissue harvested from the anterior abdomen one
month after treatment with 165.5 J/cm? shows collagen
remodeling and resorption of extracellular lipids.

Figure 9. Tissue harvested from the anterior abdomen two
months after treatment with 165.5 J/cm? shows evidence of
vacuole resorption and collapse of treated tissue.

Most events had resolved by four weeks and all had
resolved at 12 weeks.

Ecchymosis. Reports of ecchymosis also included the
term bruising. There was no relationship between energy
levels administered and the severity of ecchymosis. Two
reports of serious ecchymosis occurred at 166 J/cm?;
however, other reports of ecchymosis at this energy level
were mild or moderate. Ecchymosis in five patients
treated with 211 J/cm? was reported to be mild. All cases
of ecchymosis had resolved by the one-month follow-up
visit.

Table 3. Reported Adverse Events

Event n (%)
Pain after HIFU 116 (76)
Edema 110 (72)
Ecchymosis 104 (68)
Pain during HIFU 98 (64)
Dysesthesia 90 (59)
Erythema 69 (45)
Headache 18(12)
Induration 16 (11)
Gastritis 1(@7)
Nausea 10(7)
Sinus infection 8 (5)
Skin burns? 8(5)
Pharyngitis 7(5)
Dizziness 50
Flu 5(3)
Polytraumatism® 5(3)
Bradypnea 3(2)
Menstrual pain 3(2)
Rash 3(2
Allergic reaction 2(1)
Bradycardia 2(1)
Folliculitis 2(1)
Urinary tract infection 2(1)
Dental infection 1(<1)
Finger infection 1(<1)
Herpes zoster 1(<1)
Hypertriglyceridemia 1(<1)
Parasitosis 1(<1)
Phlebitis 1(<1)
Total 703

0riginal prototype in initial trial.
YIncludes lumbar, knee and arm pain, twisted ankle, cervical strain, muscle ache.

Edema. There was no apparent relationship between the
energy level used and the severity of edema. There was a
single report of severe edema at 166 J/cm?; however, other

Downloaded from aes.sagepub.com at CALIFORNIA DIGITAL LIBRARY on May 23, 2011


http://aes.sagepub.com/

408

Aesthetic Surgery Journal 31(4)

Table 4. Severity of Common Adverse Events, n (%)

Mild Moderate Severe
Dysesthesia 77 (85.5) 12 (13.3) 1(1.1)
Ecchymosis 88 (84.6) 14 (13.4) 2(1.9
Edema 79 (71.8) 30 (27.2) 2(1.8)
Erythema 57 (82.6) 12 (17.3) 0(0.0)
Pain after treat- 98 (84.4) 14 (12.0) 4(3.4)
ment
Pain during treat- 60 (61.2) 19(19.3) 19(19.3)
ment

Table 5. Number of Reports of Pain During and After HIFU Treatment by
Total Energy Used

J/em? (n) During After
47 (39) 12 8
59 (16) 1 18
74 (39) 25 M
108 (36) 1 2
166 (36) 10 29
172(7) 6 9
211(5) 5 4
331 (1) 0 0

reports of edema at this energy level were mild or moder-
ate. One report of edema in a patient treated with 211 J/
cm? was graded as mild.

Erythema. Reports of erythema also included hyperemia.
There was no apparent relationship between the energy
level used and the severity of erythema. All reports of
moderate erythema occurred with 74 J/cm?; however,
other reports of erythema at higher energy levels were
mild. This included one report from a patient treated with
331 J/cm?. Erythema generally resolved within 15 to 90
minutes following HIFU treatment.

Pain during and after treatment. Reports of pain after treat-
ment included tenderness, abdominal pain, and muscle
spasm sensation (Table 5). Two reports of severe pain were
associated with treatment at 166 J/cm?; five reports of pain
in patients treated with 211 J/cm? were mild. Pain or dis-
comfort during the procedure resolved immediately upon
cessation. Posttreatment discomfort had resolved by the
one- or two-month clinic visit.

Phlebitis. A single report of phlebitis occurred approximately
two weeks after treatment, when a vein in one patient’s left

arm was perforated while obtaining a routine blood sample
during a clinical visit. This event was determined to be mild in
severity and resolved in approximately one month.

Repeat treatments. Fourteen patients in Study 1 received
two treatments with the HIFU device. Three received a second
treatment one month after the initial treatment, with abdomi-
noplasty performed 14 weeks later. Eleven received a second
treatment two months after the initial treatment, with abdom-
inoplasties performed eight weeks following the second
treatment. No unexpected AE were reported by any of these
patients. Consistent with patients receiving a single treat-
ment, gross pathology and histology revealed tissue damage
at the expected depth and location without extending into the
skin or fascia. There was no overall difference in the safety
profile for this group compared to other patients, except that
three patients receiving two treatments with 210 J/cm?
reported significant pain during the second treatment.

DISCUSSION

Results from the safety studies reported here suggest that
thermal HIFU technology may offer patients a noninvasive
option for the removal of SAT. Within the range of energy
levels used, HIFU produced thermal necrosis of the tar-
geted SAT. These results are consistent with preclinical
studies in swine that demonstrated that the application of
HIFU produced thermal lesions at the focal point in SAT
without injury to the skin and surrounding tissue and with
no biochemical or metabolic abnormalities.!? These results
are also consistent with published reports describing the
thermal effects of HIFU in therapeutic uses.!®

HIFU was found to produce a predictable thermal necrosis
within the midlamellar matrix, composed of adipocytes and
collagen. Precise zones of thermal necrosis result from the
treatment; they are surrounded by normal tissue with intact
blood and lymphatic vessels. The controlled rise in tempera-
ture to nearly 70°C at the HIFU focal zone disrupts and
destroys fat cells, while raising the temperature of collagen
fibers causes them to thicken and contract.'*'> This dual-
tissue effect of heat in the treatment area has been confirmed
with HIFU in preclinical studies in swine.'? Collagen thicken-
ing and contraction, as well as fat cell disruption, are evident
in the HIFU-treated tissues shown in Figure 7; microscopic
evidence of new collagen formation in HIFU-treated tissue
layers is shown in Figure 8. Inflammation previously reported
in laser-irradiated tissue'®!'” did not occur in the present stud-
ies. At higher energy levels, HIFU can affect lipids within
sensory nerves, resulting in transient, self-limiting dysesthe-
sias similar to those reported following internal ultrasonic
lipoplasty procedures.!®

Thermal HIFU disrupts adipocytes, resulting in release of
lipids into the extracellular space. Macrophages are responsi-
ble for removal of cellular debris and released lipid vacuoles.
Following treatment, damaged tissue was quickly phagocy-
tized and resorbed and had resolved by week 12, according
to microscopic pathology. Consequently, the best estimate of
lesion size in areas of treated SAT was obtained one week
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following HIFU treatment. Histopathology results and
observed outcomes demonstrated several important points:

e Histopathological data established the mecha-
nism of action for lesion creation and resolution.

e Thermal HIFU reliably ablated SAT, resulting in
degeneration of adipocytes and disruption of tar-
geted tissue architecture without injury to the
overlying epidermis, dermis, or deep fascial plane.

e Within the treated area, there was a uniform mild
hemorrhagic effect and adipocyte destruction
consistent with the known thermomechanical
changes associated with the application of HIFU.

e Raising the local temperature to approximately
70°C by the application of thermal HIFU heat
caused collagen fibers in the tissue matrix to
thicken and contract.

e HIFU-treated areas healed normally. After four
weeks, only a slight increase in the number of lo-
cal macrophages was observed, with no evidence
of dystrophic calcification or chronic inflammation.

e HIFU did not produce collateral damage to vascu-
lar structures, as reported with laser energy in the
range of 1064 to 1400 nm.

® Dysesthesias noted in the higher energy levels
were consistent with other reports of ultrasonic
lipoplasty, and they resolved spontaneously.

e Patients achieved satisfactory improvement in
abdominal contour following thermal HIFU treat-
ments without residual symptoms reported fol-
lowing liposuction.'?

* Energy levels of 47 to 59 J/cm?* were well toler-
ated and produced acceptable improvements in
the reduction of areas of localized abdominal fat
deposits, while higher energy levels generally re-
sulted in a greater incidence of AE, including pa-
tient discomfort.

The use of HIFU for the reduction of SAT demonstrated
a satisfactory safety profile. Measurement of serum lipids
over a four-week period did not demonstrate any clini-
cally-significant changes in the serum levels of free fatty
acids, cholesterol, or triglycerides. These data support
preclinical observations that phagocytized lipids are trans-
ported to the liver, where they are metabolized without
affecting serum lipid profile.?°

In addition to treating the anterior abdomen, the HIFU
device was used to treat the flanks of 27 patients in Study 2
with a single treatment of 166 J/cm?. The safety profile for
these patients was comparable to those who received treat-
ment to the anterior abdomen only. This subgroup did not
experience any unexpected AE or clinically-significant
changes from baseline laboratory parameters. Although eight
patients experienced skin burns during treatment with the
first prototype HIFU device, this issue was immediately cor-
rected by a system design change to its current configuration
to prevent such injury. There were no reports of skin burns

during subsequent clinical studies, and no postmarketing
reports of skin burns have occurred in the European Union
or Canada.

Given the data presented here, we believe that this device
should be investigated in large randomized, controlled clini-
cal studies designed to further evaluate the safety of the
procedure and establish the efficacy of HIFU with respect to
changes in waist circumference and abdominal contour fol-
lowing treatment. As the tissue destruction caused by high
levels of HIFU energy was not significantly greater than that
associated with lower energy levels, the use of lower energy
levels is expected to remain optimal, offering a beneficial
clinical effect with the least possible amount of discomfort.

CONCLUSIONS

Based on data from three clinical trials in human patients,
the use of HIFU technology to ablate SAT in human
patients appears to be safe, with no injury to tissue outside
the targeted area. The consistency of gross pathology and
histology demonstrated the reproducibility of the effects
with HIFU treatment. HIFU-treated SAT was efficiently
removed by normal cellular and tissue response mecha-
nisms and did not produce any acute, long-term, local, or
systemic metabolic adverse effects, including changes in
serum lipids. These promising results need to be con-
firmed through additional studies to further evaluate and
establish safe and efficacious HIFU energy levels that will
result in optimal aesthetic results.
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Pe3rome

HUcmopus  eonpoca: BBICOKOMHTEHCUBHBIH (OKycHpOoBaHHBIH yibTpa3Byk (BU®DY) — sro sHeprermyeckas
MEIMIMHCKAsl TEXHOJIOTHS, UMEIONIasl NIMPOKHI CHEeKTp KIMHUYecKoro npuMeHenust. OauH u3 annaparoB BUDY (LipoSonix;
Medicis Technologies Corporation, borem, BammHrron), KOTOpbIi TPOXOAUT CTAIUI0 KIMHUYECKUX UCIIBITAaHUH, HCIIONB3YET
YABTPA3BYK JUIS yAAJICHUS KUPOBBIX OTIIOKEHUH, JIOKAIN30BaHHBIX B a0IOMUHAIBHON 00IaCTH.

Leau uccneoosanus: ABTOPBI ONUCHIBAIOT PE3YIbTAThl KIMHUUECKUX HCIIBITAHUN, IPEAHA3HAYEHHBIX IS U3Y4eHUs
6e3omacHocty 3Toro BUDY anmapara ams gronei.

Memoowi: B TeueHHe cepud M3 TPEX HCCIICIOBAHUI, OICHUBAIONMX Oc3omacHocTh BUDY ammapara mis abisaimu
noakoxHoW skupoBoil TkaHu (IDKT) y mroneid, 152 310poBBIX marmeHTa MPOXOAWIM TpOLenypbl oopabotku BUDY ¢
CyMMapHO# 1030if sHeprun or 47 mo 331 Jx/em’. Cpeas HUX OBUTH MALMEHTHI, KOTOPHIE COOMPANHCH BBHIMONHSATH
N30MpaTeNbHYI0 a0JJOMMHOIUIACTHKY. Y TaKuX MAIMEHTOB 00pa0OTKe IOABEprajucCh TOIBKO Te OOJIACTH KHMBOTA, KOTOpHIE
OBbUTH TIpeHa3HAYEHBI I JAajbHEeHIero yaanenus. AGIOMUHOIUIACTHKA OblIa BEHINOMHEHA B npenenax 14-Tu Henlenb mocie
BU®Y npouenypsl. [Tatomopdonor BHIIOMHII THCTONATONIOTHYECKUN aHa U3 BhIpE3aHHBIX TKaHeid. OreHka 0e30MmacHOCTH
BKIIIOYQJIa aHaln3 OMOXMMHYECKMX M TE€MaTOJIOTMYECKUX IIoKaszartenel, MoOouHbIX J(¢dekToB, a Takke pe3yabTaThl
MEIUIMHCKOTO 0CMOTpa.

Pesynomamei: Y3, BeINONHEHHOE, TTOCIE 00paOOTKH, MOATBEPIHIO, 4T 3dpdexts BUDY orpannumBarorcs TOIbKO
HamedeHHbIMH [DKT crnosmu. ['mcromatonoruueckuii aHanW3 BBISIBWJI YETKO OTPaHUYEHHYIO OO0JIaCTh pa3pyLIeHUs
amumonutoB B mpenenax IDKT. daronuto3 BEICBOOOKIAESMBIX JHIUIAOB U KJICTOUHOTO MeOpHca MPOMCXOmuI depe3 14 - 28
nHed. darouuTHpPOBaHHBIE JMIHABI ITOJBEPTAINCh OOBIYHOMY I€YEHOYHOMY MeTabonu3My. 3aKUBIICHHE MPOTEKAIIO
HOPMAJIbHO W 3aBepiiaioch B 95 % cimydaeB uepes 8-14 Henmenb. [1o0ounble 3¢ GhEKTH 3aKIIOYANINCh, TPEXKIE BCETO, BO
BPEMEHHOM JTUCKOM(OpPTE BO BpeMs JICYECHUS, B TOSBICHUU SAEMBI, SPUTEMBbI, KPOBOU3IHMSHUNA M B JIU33CTe3MH. Hukakmx
W3MEHEHHH B KIMHHKO-Ta0OpaTOPHBIX IOKA3aTesIX HE BO3HUKAIO, TaK )K€ KaK HE MNpOSBISUIUCH HUKAKUE Cepbe3HbIe
nobouHble 3(eKThl, CBsI3aHHbIE ¢ padoToi anmaparta. ONTHMaIbHBIE PE3YNBTAThI JIEUEHHS AOCTUTAINCH MPpU 0oJee HU3KHX
3HAYEHHSIX SHEPTHHU, KOTOPhIe 00€CIeYHBAIH OJIOKHUTENbHBIE (P (HEKTH IPH MUHUMAIEHOM JTHCKOM(opTE.

3axmouenue: Tlo Bcer Buaumoctn, BUDY sBnsercss 6e30macHbIM CPEACTBOM JUIsl YAAIECHHS W PEMOJACIUPOBAHUS
naxoriennii [DKT B abnomuHambHOM 007aCTH.

Knrouesbie cioBa
BBICOKOMHTEHCUBHBIH (DOKYCUPOBaHHBIN yabTpa3Byk, BU®Y, ymydmenne KOHTYpOB Tena, THCTONATOJIOIHS,

0e30macHOCTh
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IIpumeuanne  penakropa:  HMHCTpyMmeHT,
oOCyXJaeMblii B cTaThe, MOKa YTO HE YTBEPXKICH
FDA nnsg ucnons3oBauus B CIIA.

BBICOKOMHTEHCUBHBII (hoKycHpOBaHHBIH
ynpTpa3Byk (BUDY) — 910 sHepreruueckas
MEAMIIMHCKAsT TEXHONOTHs, MMeIomas MIMPOKHii
CHEKTP BO3MOKHOI'O KJIMHHMYECKOT'O TPHUMEHEHHUS.
ITocpenctBoM  BHemHero nepenatyuka BUDY
BBI3BIBACT AOJAINIO KUPOBOW TKAHH-MHILIEHH 4epe3
WHTaKTHYIO KOXY, HE BO3JIEHCTBYSl Ha OKpY’>KalOIIHe
TKaHH ¥ HE BBI3bIBAs COMYTCTBYIOIIUX MOBPEKICHHIA
TKaHEel CBEpXY HMJIHM CHHU3Y 30HBI C(OKYCHPOBAHHOU
sHeprun. IIpeackazyemple W BOCHPOH3BOIUMBIE
s¢pdextet BUDY nenmator ero MHOr00OCHIAIOIIMM
WHCTPYMEHTOM JUIsl JieueHHWs psga Oone3Hed u
MEIUIIMHCKUX COCTOSIHUM. Ucnons3yemble B
HACTOAIIee BpEeMs TepaneBTUYECKHE MPUIOKEHUS
BU®Y B MeauuuHe BKIIOYAET JICUCHUE paKa H
TBEpIBIX Omyxoneii' ), nefiomuom®’ M MepraTenbHOI
apuT™MuR".

[Mpumenenue BU®DY s abnsaiuu KUBOM
TKaHU OBLIO 0XapaKTepHU30BaHO Kak
KOHTPOJIMPYEMBI TepMOMEXaHMUYECKHI IpoIlecc.
@OKYCHPOBAHHBIM YIbTPa3BYK SIBISAETCS NPUYMHON
OBICTPOTO BO3pacTaHMsl TEMIlEpaTypbl B 3apaHee
onpeseNneHHoit (pokanbHoi obmacti’ g0 70 °C (133
°F) 3a 1-2 cexkyHasl. DTO NPHUBOAUT K TOYTH
MIHOBEHHOMY  KOAryJslMOHHOMY  HEKpo3y U
KJIETOYHON THOENH B TKAHU-MHIICHHU, B TO BPEMsI KaK
OKPY)KEHHE OCTaeTCs HE3aTPOHYTHIM . DTH 0GNIacTH-
MUIIICHH TOTYYHITH Ha3BaHHE obmacreit
«HEIPOTOPEHHBIX» TIOBPEX/ICHHIT .
MUKpPOCKONIMYECKHE CUJIBI  CABHTa 00ECIEednBalOT
JIOTIOJIHATENIFHOE ~ HArpeBaHue,  OOYCIIOBJICHHOE
BHYTpeHHMM TpenueM' . Takum obpasom, BHDY
MOXKET OBITh HCIOJIBL30BAHO JUIA aOJALMH TKAHHU C
BBICOKOU CTENEHBIO TOYHOCTH.

Beicokosneprernueckuii  anmapatr BUOVY,
KOTOpPBIH B Hacrosmiee  BpeMs  MPOXOAUT
knmuHudeckue ucneitanus B CoenuHenHbix [lltatax
Amepukn  (LipoSonix; Medicis  Technologies
Corporation, boremn, BamuHrron), crnocodex
MoJBEpraTh aONAUA TOAKOKHYIO XHPOBYIO TKaHb
(IDKT) B paMkax HEMHBAa3BHOIO yIy4IICHUS
KOHTYpOB Tena. JIOKIMHUYECKHWE WCCIIEeI0BaHU
mokasaiau, 4ro o00paborka BU®Y I[DKT ceuneit
BBI3BIBAJIO a0JISIIIMIO TKAHKU 0€3 BO3ICHCTBHUS Ha KOXKY
VIIM TKAHH, OKpY’Karole GoKaIbHyI0 0671acTh .

B poxknmHMYECKHX HCCIEeOBAHMSIX TaKKe He
MIPOUCXOIUIIO OTKJIOHEHHE oT HOPMBI
OMOXMMHUYECKUX M METa0OIUYECKUX II0Ka3aTelleH,
BKJIIOYas YpOBEHb JUIWAOB B IIJJa3M€ KPOBH.
JIOKITMHIYECKne WCCIEAOBAaHUA CBUHOM MOJEIH
[IOKa3aJIM, YTO KOHTPOJUPYEMBI TepMasbHBIN
a¢ppexr BUDY obecrnieunBaer 0Oe30MacHbIi METOX
abisumu TDKT.

[MocnenoBaTenbHO OBUIM TPOBEACHBI TPH
9KCIEPUMEHTAIBHBIX KIMHUYECKUX HCCIIENOBAHUS C

Henplo oneHkn OesonacHoctn BUDY mns abmsaunm
a0IOMUHAJILHON KUPOBOM TKaHW Jjroael. B atux
WCCIIIOBAHUSAX HCIIONIL30BAIUCh TPH IPOTOTHUIIA
amnmapara, a TaKKe MOJIeNb ammapara, KoTtopas B
HaCTosIIIlee BpeMsi OJ00peHa K HCIIONb30BAHUIO B
EBponeiickom Coroze u Kanane. B nmanHo# craThe
MBI coo0Iaem pe3yIbTATHI ITHX HE
PaHIOMU3HUPOBAHHBIX, HE CIEMbIX HCCICAOBAHUH,
HENBI0 KOTOPBIX ObLIa OI[EHKA THCTOMATOIOT MYECKHX
M3MEHEGHUI B TKaHsAX, o0OpaboraHHbIx BUDY,
pe3yNbTaTOB  aHAIM30B  KPOBH,  MEIUIIMHCKHX
OCMOTPOB H MPOsIBIICHHH T0O00UHBIX d(hdexToB (I13).

METO/IbI

ITanuenThl

Bo Bcex Tpex HCCIIeIOBaHMIX NPUHUMAJIH
y4acTHe 370pPOBbIC B3POCIIbIC MY>KUHNHBI U KCHIIUHBI,
HMEBIIME MHJEKC Macchl Tena MeHblne 30 M, Kak
MUHHMYM, 2-x CAaHTUMETPOBYIO  KHPOBYIO
MPOCIIONKY B KaXKIOH 00JIaCTH, MperHa3HAYCHHOM
i o0paboTku. B Mccnenopanue 1 ObUTH BKITFOUEHBI
MAalMeHThI, KOTOPBIC 3apaHee  3aIUTAHUPOBAIM
aO0JJOMUHOIIACTUKY ¥ COOHMpAIUCh  TPOBECTH
yIaJeHHe )KUPOBOI TKaHU 1ociie 00padorku BUDY.
CKpUHUHTOBEIC BH3UTHI UMEIH MecTo 3a 7-14 mHei
no obpabotku. IlammeHT cywTancs HEMPUTOTHBIM
JUIS  UCCIICAOBaHUsA, €CIM BO BpeMs BH3HUTA
00HapYyKUBAJIUCh: CepbE3HbIC CUCTEMHBIC
3a00JicBaHUS WM  COCTOSHUS, OCPEMEHHOCTD,
3a00JIeBaHUS KOXKHM, TPBIKH, H30BITOUYHBIC KOXKHBIC
CKJIaJIKH, TIOTEPSI YYBCTBUTEIBHOCTH WM AM33CTE3US,
IJI0Xast JIAaCTHYHOCTh KOXKH, a0IOMHHAJIbHBIC CTPHH,
TOHKasl JiepMa, TATYHPOBKUA WM PYOIBI B OOJIACTH,
npeHa3HaYeHHON JUTSL 00paboTkH,
HMIUTAHTHPOBAHHbIE  KapAWOCTHMYJISATOPH  HIIH
Ipyrue METaJTNICCKHE HMMIUTAaHTAHTHI,
MPOXOXKICHUE TTAIIMCHTOM Kypca aHTHKOATYJISIHTHOM
WM MMMYHOCYIIPECCUBHOM TeparnuH,
TabaKOKypeHHUeE, MPEAIIeCTBYIONME a0 JOMUHAIbHBIC
MpoLeAyphl (BKIIIOYAs JIMITOCAKIIMIO, OTKPBITHIC WM
JIAaNIapOCKOIUYEeCKUE a0IO0MUHAIBHBIC WM Ta30BbIC
XUPYPrHUECKUE BMEIIATEIbCTBA), MPEIIICCTBYIOIINE
aOJIAIMOHHBIC WM  HEAOJIAIMOHHBIC Ja3epHBIE,
PaJMOBOJHOBBIE WJIM CBETOBBIC MPOLEIYpPhl B
obnacTu, nperHa3HauYeHHON 1yist 00paboTKH.

Ilocie  ycTaHOBIIEHHST  NPUTOJHOCTH K
HCCIICIOBAHUIO W TOJAYYSHHS HH()OPMHUPOBAHHOTO
COTJIacusl, MAaIMEHTHl IOABEPIaIUCh TIIATCIBHOMY
MEIMIIMHCKOMY  OCMOTpPY,  BKJIIOYas  OIICHKY
OCHOBHBIX MOKa3aTeliel kusHenesTenbHoctu. [lyrem
py4Horo 3axuma Obuta onpeneneHa toamunaa [DKT B
HaMe4eHHOW oOmactu. Ecnm oOHapyXMBaJIOCh, 4TO
rommmua IDKT cocraBmama xots OBl 2 ¢,
MPOBOAMJIACH JalIbHEHINIAs OIllEHKA TP TTOMOIIN
muarHoctudeckoro Y3U. Ilepen uccnenoBanueM Bce
MalMeHThl COanM aHamm3bl KpoBu. OHHM  TakkKe
BBIPA3WJIM COIJIACHE HE MCHAThH JUETY M (DU3MUECKOU
AKTHBHOCTH BO BpEMs y4yacTHsl B MCClIeqoBaHuH. B
JICHb  MCCIICIOBAHMS  JKCHIIUHBI  JCTOPOIHOrO



BO3pacTa JOJKHBI ObUTH CAATh aHAJIN3 MOYH C LIENBIO
MOJTBEPKICHUS OTCYTCTBUSI OEPEMEHHOCTH.

ITHKA

HccnenoBanus HPOBOJUIINCH B
COOTBETCTBUM C PYKOBOACTBOM, YTBEPXKIECHHBIM
MexayHapoaHon opra"nuzanuein o

CTaHIApTU3alluM, C TMpaBWIaMH YIpaBlIEeHUS [0
KOHTPOJII0O ~ KadyecTBa MHUIIEBBIX IMPOAYKTOB H
nekapctBeHHBIX cpeacts CHIA  (FDA) u ¢
TpeboBanusmu [IpaBun Hamiexameld 1adopaTopHOi
npaktukd. Kpome Toro, wuccienoBaHus —ObUTH
yTBepkAeHbl MUWHHCTEPCTBOM  3APABOOXPaHEHUS
Mexkcukn (COFEPRIS) m Komuccusimu mo 3THke
Bonpuuner Toppe Menuka u boasaunsl Canra-
Monuku, Mexuko, Mekcuka. Ilepen Ttem, Kak
MOJIBEPTHYTh MAallME€HTOB, MPUHUMABIINX y4acTHE B
WCCIIEZIOBAHUSX, KaKUM-ITH00 Mporenypam,
OpPTaHMU3aTOpPhl TOJy4YaJId OT HHUX HHCbMEHHOE
WH(POPMHUPOBAHHOE COTIIACHE.

HcnpiThiBaeMble annapatsl BUDY

Ilepenatunk, TreHEpUPYIOIIMM  SHEPTUIO
BUDY, MpEACTaBIIAET co0oit OTAEJILHBIN
MOTyc(epUIEcKHil Mbe30MEKTPHUUSCKAN 3IIEMEHT, C
MEXaHUYECKH HACTpanBaeMbIM (hOKyCHBIM
paccrosiHueM, KOTOPOE MOXKET WMETh 3HAYCHHS OT
I, mo 1,8 cm. UYacrora wu3MydeHUS HMEET
(UKCHpOBaHHOE 3HAaYeHHWE M cocraBiaser 2 MIm.
[porece pokycupopkn BUDY B moakoxHOH TKaHH
MOCPEACTBOM  MoNycepuyeckoro  repeaaTdyuka
nzobpaxxen Ha Puc. 1. KomuvectBo mnepemaBaemoii
SHEPTUHU oTpeIeNsieTcs YCTaHOBJIEHHBIMHU
3HAYCHUSIMH MaKCHUMaJIbHOM MOIIHOCTH "
MPONOJDKUTENFHOCTH ~ MMITyJbca. HTEHCHBHOCTH
M3JIy4CHUsI, TEeHepupyemMoro Ha dYactore 2 MI,
npessimaer 1000 Br/cM® B (okanmpHOM TOukKe
nepenaTinka. B kadecTBe CBS3BIBAIOLICIO areHTa
MEKIY TepeaTIuKoM M KOKel BBICTYIaeT BOJA.

[IporpammupyemMblii  reHepaTop  CHUrHaja
ABTOMATHYECKH CKaHUPYET TOJIOBKY MepeIaTiynka BO
BpeMsi paboThl, yOeKJasch B TOYHOM Iepeaaye
SHEPTUH VIBTPa3ByKa Ha MeXaHHYECKH
YCTAHOBJICHHYIO, 3apaHee OMpeelICHHYI0 TIyOrHy U
peaoTBpaIas Ype3MepHOe MEepeKphITHE
oOpabaTeiBaeMbIX  obmacteidl.  DTOT  Tpolecc
MPOIOJDKACTCS B TEUCHHE Beel 00pabOTKK 00J1acTH-
MHILEHHU. OHeprus BUDY repenaercs
o0pabaTsiBaeMOit obnacTu MOCPEICTBOM
€IMMHUYHOTO FITH MHOTOKPATHBIX ITPOXO/IOB.

ITpouenypsl

Beibop g8 JgaHHOTO — KCCIICIOBaHUS
napamerpoB oopadboTkn BU®Y onmpasncs Ha paHHuE
SKCTICPUMEHTANIbHBIE HWCCIIENIOBAHUS, B KOTOPBIX
MIpUMEHAEMOe H3Iy4yeHHe WMEeNOo MOUIHOCTh oT 109
o 271 Jlx/cM®: TpM  OHOKPaTHOM —HPOXOJE
3Hau€HHe MOUIHOCTH dHEpruM cocTaBisuio 166-210
JIx/cM®, TIpu IByKpaTHOM mpoxone — 59-74 Jhx/cm

(cymmaphass Mormnocth 118-148  Jhx/cm®), mpu
TpexkpatHoM mpoxomge — 47 Jx/em® (cymmapHas
momHocts 141 JIx/cm®). Tlepen Mcmonb3oBaHHEM
Oomee  BBICOKOW  MOIIHOCTH,  IOJATBEPKIAIACH
0€30MacHOCTh M3IYYEHHS, UMEIOIIETO MPeabLIyIee
3HAaYEHHE MOLTHOCTH dHepruu. Pa3nuyHble 3HaYeHUS
MOIITHOCTH HCIIONIb30BAIMCh C IENbI0 OIpeNeIeHUs
ONTUMAJIBPHOIO 3HAYEHHUSA I aONAlMU TKaHH, a
TaKKe C LeIbio pa3paborku gosumerpun BUDY mis
JKUPOBOM TKaHU JIOJIEH.

Puc. 1. BUDY dokycupyercst cTporo B MOAKOKHOH TKaHH. Jlyd
BU®Y ucnyckaercs nepeparyukoM (A). Xors TepMaibHOE
MOBPEX/ICHHE TKAHU NPOUCXOIUT B (okasbHOM Touke (B), imyu
BU®Y npoxoauT uepe3 BhlLIeeKaIUe SIUIEPMUC U JEpMY, HE
BBI3bIBasl B HUX MOBPEXKICHHUS H HE IPOCTUPASICh B TKAHU HIKE
00pabaTbIBacMOil 30HbI. PUCYHOK 11100€3HO NpeocTaBiIeH Wist
my6unkaruu kopnopanueit Medicis Technologies Corporation,
Bborenn, BammHrros.

Uccneoosanue 1. [Tepen Ka)K10H
obpaborkoii BUDY manmeHTOB, 3aruiaHUPOBABIIMX
a0JIOMUHOILIACTHKY, orpenensiach 001acTh,

MpeaHa3Ha4deHHas IS MOCIEAYIoNero yaaueHus. B
paMKax 3TOH 00JacTH OBUT HCIONB30BaH Tpadaper
JUIS  OTMETKH  Y4acTKOB  oOpaborku BUDY.
[Iporienypy 00pabOTKM MAIMEHTOB  aIllapaToM
BU®VY Ha 3apaHee onpeeIeHHOM 3HEPreTHYECKOM
YPOBHE BBINOIHAN XUPYPr, KOTOPBIM B JajbHEUIIEM
MPOBOANI a0IOMHUHOIUTACTHKY.

AOIOMUHOIIACTHKA BBITIOHSIACh B
MIPOMEXKYTOK BPEMEHHM OT HECKOJIbKHX 4acoB 10 14
Hezenb nocie Bozaeiicteus BUDY. Iocne aToro Bee
TIAI[MEHTHI MOJIBEPrajkCh CTaH/JIapTHOMY
IIOCJIEONEPALUOHHOMY yxony. [TanueHTs
3aKaH4YMBaJM y4dacTHE B MCCIEJOBAHHM B MOMEHT
BBIMIUCKM W3 OOJBHHIBI, HO TPU STOM 3a HHUMH
MPOAOIIKAIH HaOIrOIaTh JI0 MIOJTHOTO
BOCCTaHOBJICHUS rocie XUPYPrHUECKOr0o
BMeIIatenbcTBa. [Ipu onpenenennn BpeMeHH MEXIY
obpabotkoii BUD®Y u  abmoMuHOMIACTHKON
PYKOBOZACTBOBAJIKCH MPOTOKOJIOM JO3MMETPHUECKUX



U3MEPEHUN, BBIOJIHEHHBIX JUISI MaKCHUMaJIbHOU
0e301aCHOCTH TAIMCHTOB BO BPEMS HCCIICIOBAHMS.
M3HauanbHO TKaHb yaajldjiach cpa3zy e TIocie
obpaborkn BU®DY. [lockoneky B manbHeiem

UCCIICMIOBAHUSI  NPOXOAWIM B HalpaBICHUH
YBEITUYEHHS JI03bI, TO BpeMs MEXIy 00paboTKoH
BUDY 3 a0IOMUHOILIACTUKOM TaKXKe
YBEIUYHUBAJIOCh.

HUccneoosanue 2 u 3. B 3TUX UCcaeI0BaHUSIX
obpaborka BU®Y Obuta m3HA4anbHO OrpaHUYEHA
nepeaHel MOBEPXHOCTHIO )KMBOTA. [ paHUIIBI )KUBOTA
OIPEEISUTUCh MEUCBUHBIM OTPOCTKOM M pedepHOH
Iyroi (CBepXy), MO MEepeAHEH MOAMBIIICYHON JTMHIHI
70 TOJNB3JONIHOTO TpeOHsS (JaTepalbHO), BJOIH
MOJB3/OMIHOTO TpeOHS M0 TaxOBOW CBS3KE K
noO0koBoMy cuMmpuzy (CHH3Y). Y  HOArpYIIBI
MaIMEeHTOR obmacte  00paboTKM BKJIIOYAJIa
MIEPEHIOD MMOBEPXHOCTh KHUBOTA M O0Ka (OT OJHOM
CpemHel MOAMBITIICYHON JIMHUH IO IPYTOi ).

Obesbonusanue. [IpaBo MpUHUMATE pellICHHE
00  obOe3bonuBaHMM  BO  BpeMsi  00pabOTKH
npuHaUIexano  uccienoparento. I[lepseie 120
MMaleHToB, BOBJeUeHHBIX B MccnegoBanus 1 u 2,
nepen  oOpaOOTKOH  TONydYanH  BHYTPHBEHHBIC
aHAJIBTC3UPYIONINE  CpencTBa, ocTaBmuecs 32
nmalyWeHTa —  [epopalibHbie  aHAbIe3UPYIOIINe
CpencTBa.

Onenka 0e30mMacHOCTH

Tucmonozauueckue uccneoosanus. Ilocie
a0IOMUHOIIACTUKHU BCE BHIPE3aHHBIC TKAHHM KaXKIOT0
nanenTa MccnenoBanust 1 Obutn  0OpaboTaHbl W
33(1)I/IKCI/Ip0BaHbI B COOTBETCTBHUH CO CTaH):[apTHI)IMI/I
TUCTOJIOTHYCCKUMHU MCTOOAUKAMU nu JOCTaBJICHBI

CepTUDHUITUPOBAHHOMY naroMopdoory s
MaciTabHOM MAaTOJIOrMYECKON M THUCTOIOrHYECKOMN
OIICHKH.

Jlabopamopnuie uccredosanus. B xone Bcex
WCCIIeIOBaHuH Tiepenl oOpaboTKoii W BO  Bpems
MOCHEAYIOMNX BU3UTOB KAl MAIMEHT CIaBall
aHallM3 KpOBM HA JMIUAHYIO TaHenb, (pepMeHTHI
TICUCHH, KITMHAYECKYTO OMOXMMHIO,
reMaTOJIOTHYCCKUI M KOAryJsAIUOHHBIA TPOQUIIb,
kpeatnH  (ochoknHasy wu  u3odepMmeHthl. B
UccnenoBannu 1 o0pa3nsl kKpoBu y mepBbix 21
MAIMEHTOB ObLIN MONYyYeHBI 10 00pabOTKH, a TaKxke
gepes 1, 2, 3, 4, 7, 28 u 56 mueit mocne oOpaboOTKH.
OOpa3upbl KpPOBU Y OCTAJIbHBIX MAIMCHTOB OBLIH
MoJy4eHsl 1o oOpaborku um uepes 1 m 3 mecsna
nocie o0padOTKU. BBICOKO UyBCTBHTENBHBIN aHATN3
Ha C-peakTHBHBIM OeloK ObLT BBHIONHEH y 16-TH
MAIMEHTOB. YPOBEHbB JICTITHHOB, a TAKXKE aHTUTENA K
nJIHK, Sm-antureny u simepHoMy HYKIIEONIPOTEUHY
ObUIM OmpeneneHbl y 12 TaIlMeHTOB ¢  IIEJIbI0
OOHapyXeHUsl JTIOOBIX CBS3aHHBIX € 00paboTKOM
noBpexxaeHu# muaepmuca. B Uccnenoanmsx 2 u 3
00pasibl KpOBU ObLIM Opajuch Iepes 00paboTKOM U
BO  BpeMsi  ©KEMECSYHBIX  BU3UTOB.  JIroOble

KIMHAYECKH 3HAYMMBIE OTKIOHEHHUSI OT HOPMaJbHBIX
nabopaTopHBIX 3HAYCHHH, KOTOPBIX HE OBLIO B
HCXOJTHOM aHaJn3e, peruCTPUpOBaInCch Kak [10.

Meouyunckue OCMOMPBbL. [Tonnerit
MEIUIUHCKAHA OCMOTp TIPOBOJWJICS BO  BpeEMs
CKPMHUHTOBOTO W  TIOCIEIHEro BH3HTOB. Bce
OCTallbHBIE BHU3HTHI  3aKIOYajHCh B  OCMOTpE
obpaboranHoit BUDY obnactu.

THobounvie s¢hghexmopi. be3onacHOCTh TaKxKe
KOHTPOJIMPOBANACh ITyTEeM 3alMCH M OICHKH BCEX
[13, mnposBnsromuxcss BO Bpems o0paboTku u
MOCIEAYIOMINX BH3UTOB.

CraTucTnyeckuii anaaus

Bce Tpu uccnenoBaHus MIaHUPOBAIMCH Kak
AKCIIEPUMEHTATBHBIC HMCCICAOBAHUS, OICHUBAIOIIIE
BO3MOXHOCTH MIPUMECHCHUSA arrapara, IIO3TOMY
CTaTUCTUYECKUM aHaJIu3 HE BXOIMWJI B IIJIAHBI
ucciaenosarencii.  Jlamaple 1Mo 0e30IaCHOCTH,
IMOJTYYCHHBIE B XOJ€ TpPEX I/ICCJ'IC):[OBaHI/II\/‘I, 6LIJ'H/I
oobenunensl (N = 152).

PE3VYJIbTATBI
HaHI/IeHTBI BO BCCX TpPEX HUCCICAOBAHHAX
nojBeprainuck o0paboTke HadaidbHbBIM (n = 33),

nmpoMexyTodHbiM (n = 50) u KoHeyHBIM (n = 43)
nporotunoM amnmapata BUDY, a taxxe Moaenso,
KoTopass B  HacTosiee Bpems onoOpeHa K
ucnons3oBanuio B EBponeiickom Cotroze u Kanaze (n
= 26) (Tabnuua 1). JJns Toro 4rodbl yOeauThes, 4YTO
dopma syya W aKyCTHYECKHE  TapaMeTpbl
COTJIacOBaHBl MEXJIY TOJOBKAMH MepelaTIuKOB
MPOTOTUIIOB,  OBUIO  BBHIMONHEHO  TIIATEIbHOE
tectupoBanue (Puc. 2).

Jdemorpaduueckue 1aHHbIe

Hemorpaduueckue  JaHHBIC  IAI[MCHTOB
npeacraBiedbl B Tabmume 2. [lockombky
uccienoBanusa 1 u 2 ObUIM BBITONMHEHE B MeEKCHKE,
TO OOJIBIIIUHCTBO MALEHTOB ObUIH
JIAaTHHOAMEPHKAHIIaMH.

Tabnuna 1. Annaparst BU®Y u ncrionb3yemble napameTpsl
00paboTKH

BU®DY cucrema Kinnunueckoe IMapameTpsl
UCCIIEZIOBAHNE BUDY,
(00beM BBIOOPKH 1) Jlx/em® (n)
HavasbHbli IPOTOTHIT HWccnenosanue 1 (33)° 109-271 (33)
IIpomexyTouHbIH Hccnenosanue 2 (50) 1x166(5)
IIPOTOTHUIT
1 x210(5)
1 x 166 (30)
1 x33-108 (10)
Koneunslit mpoToTHn HWccnenosanue 2 (37) 2 x 74 (37)
HWccnenosanue 3 (6) 3 x47(2)
2x59(2)
2x74(2)
Mogens 1 HccnenoBanue 2 (26) 3x47(1)
2 x 59 (10)
1 x33-108 (5)

*Tlocne 06pabotku BUDY y 9Tux manueHTos Oblia BbINOIHEHA
a0/IOMUHOIUIACTHKA.




Puc. 2. YcoBepieHcTBOBaHME ToN0BOK nepenaTunka BUDY. CieBa n3o0pakeH HaYaJIbHBIN IIPOTOTHII, B IEHTPE - IPOMEXKYTOUHBII
IIPOTOTHIL, CIIpaBa - FOJIOBKA COBPEMEHHOI0 nepenarinka. Macitad He coOuttosieH. PHCYHOK JIt00€3HO IpeiocTaBieH [lst Iy IMKaluy
kopriopanueid Medicis Technologies Corporation, boremn, BamarTon.

JlaGopaTopHbie aHAIU3BI

Huxaknx 3HAYHUMBIX HM3MEHEHUI B
3HAYCHUSX J1a0OPaTOPHBIX TOKa3aTenel, BKIIOYas
OMOXMMHYECKHE M TEeMaTOJOTHMYECKHE MapaMeTpel,
YPOBEHb JIMMHUAOB ChIBOPOTKH (Puc. 3) m amammzax
(GYHKIMI Ied4eHH, He ObIIIO0 00HAPYKEHO B XOJIe BCEX
Tpex uccinenoBanuii. Hu oluH U3 3TUX MoKas3aTenen
HE TpeTepren KIMHUYECKH 3HAYUMBIX OTKIOHEHUH
OT MCXOIHOTO ypPOBHS mocie 00paborku. Hukakux
KIIMHAYECKH 3HAYMMBIX U3MEHEHUI He MPOU30IILI0 U
¢ ypoBHeM C-peakTHBHOTO OelKa, JISNITHHOB, a TAKXKE
antuten k aAu/IHK, Sm-antureny u sanepHomy
HYKJICONPOTCHHY.

I'ucronoruyeckue ucciae 0BaHus

[Mammentst B xome  Hccnemosanwms 1
nojasepraianuch 00padorke BUDY morHOCTRIO OT 47
1o 331 Jhx/em®. Mukpockonust obpastos IDKT,
MOJTYYEHHBIX OT YEThIPEX MalueHTOB, MOBEPTIINXCS
a0JIOMUHOIUIACTHKE MEHEee YeM uepe3 2 Yaca I1mociie
oOpaborkn  BU®Y, BbeIsIBWIA  pa3pylICHHBIC
aJIMTIONHTHI, HHTEPCTUIHATILHYIO d/IEMY,
KPOBOTEUCHUE MAJIBIX MEKKICTOUHBIX KaMWIISPOB,
KOAryJIsIAI0 KJIETOYHBIX MeMOpaH, HUTOILIAa3Mbl U
MEKKJIETOUYHOT'O0 KOJUITareHa B  COCAMHUTEIHHOM
TKaHW. MacmrtabHoe uccieoBaHue TKaHH MO0Ka3alio,
YTO TMOBPEXKACHUS HMMEIOT OXHJIASMBIH pasMep |
XapakTep, HaxXOAATCS Ha TPENNoiaraeMoi riryouHe
(doKambHOM 30HBI M HE 3aTParuBalOT KOXKY HIIH
¢daciuto. ToncThlii cpe3 JIOCKyTa, IMOJYYEHHOI'O B
Xo71e abJIOMHHOIIACTHKH, TI0Ka3aH Ha Puc. 4.

VY nTH NanMeHToB abIOMUHOIIIACTHKA Oblia
BBINIOJIHEHA 4Yepe3 OJHY HENelro mociie o0padoTKu
BU®Y wmommocteio or 47 mo 50 Jx/cm”. Takas
OTCpOYKa TIO3BOJIHMJIA BBHINOIHUTE OOJNee TONHYIO
OLIEHKY pa3Mepa H JIOKAJIH3alHHd TOBPCKICHHH,
Pa3BUBIINXCS BCIEACTBHE JEHCTBHSA YIbTpPa3BYKa.
HccnenoBanne o0paboTaHHOM TKaHU I0KA3aJ10, YTO

MOBPEXKACHUS HMEIOT OXHJAeMBbIH  pasMep W
XapakTep, JOKAIN30BaHbl Ha 3apaHee OmpelelIeHHOM
rIyOMHE M HE 3aTparuBalOT KOXKY WK (hacIHio
(Puc. 5). Otu ke pe3yabTaThl OBUIM TOJIyYEHBI IS
11 manuentoB, oOpadoraHHbIXx BU®DY MoOIIHOCTEIO
74 Jx/em’.

CemHaqaTh  TANMEHTOB  TOJBEPIIIUCH
a0JIOMUHOIUIACTHKE 4epe3 OJHY HEACHI0 TIocie
TpexkpaTHOii 00pabotku BU®DY wmomHocThIO 47
Jx/em® (cymmapHas mo3a smHeprum 141 Jhi/em?).
Hccnenosanne o0pasna ymajieHHOW TKaHU BBISBHIIO
TECTOJIOTHYECKAE HW3MEHEHHUsS, COOTBETCTBYIOIIUE
HOPMAJIbHOMY  TIPOIIECCY  3aKUBJICHHS  TIOCIEe
abmsauun TDKT. TloBpexaeHuss ObLIM OrpaHUYCHBI
1eNeBOM 0071acThio, M HE OBbLIO OOHApPY)KEHO HH
KaKHX JIOKa3aTelbCTB TEPMAJbHBIX TTOBPEKICHUN
nepMbl Wik snuaepmuca (Puc. 6). Y Tpex nmaiueHToB
a0JIOMMHOIUTACTUKA OblJa BBIIOJIHEHA 4epe3 &
Helelb IOClie OJHOKpaTHOH o0paboTku BUDY
MOmHOCTBIO 166 JDi/cM®. Jlake B 3TOM ciydae
MOBPEXJICHUS Bce eme ObUIM  BHIHBI  TPU
WCCIICIOBAaHUN TKAHH.

l'ucromoruueckas olleHKa 00paOOTaHHBIX
TKaHel TIOKaszaja, YTO TPAaHCIOPT JIMIHUIOB U3
pa3pyIeHHbIX aJIMTIONUTOB OCYIIECTBIISIETCS
Makpodaramu. HeoOX0aMMO OTMETHTD, YTO IIPOIECC
yIAJCHUsl JMIUAOB W KIETOYHOro nebpuca He
SIBJIICTCSI OCTPBIM. Paciiierienue u abcopOIus — 310
MOCTETIEHHBIE ~ MPOIECCHl,  KOTOPBIE  TPeOYIOT
HECKOJIBKHX HeJIeIb. 3ro JTOKa3bIBaET
THCTOJIOTHYECKAN aHaNM3 00pa3IoB TKAHH, B3ATHIX Y
MalMeHToB uepe3 14 Hemenb mocne 00pabOTKH.
Uepes 8 Hemenb mociie 00pabOTKU B TKaHH BCE €IS
MPHUCYTCTBYIOT Makpodard, 3aIMOJTHEHHBIX
JTUMHAJHBIMEA KaruisiMi. Takke B 3TO BpeMsl B TKaHH
HAOJIOIal0TCS YTONIIEHHBIC KOJIATeHOBBIE BOJIOKHA,
YTO SBJSICTCS OJHUM H3 TEPMaJbHBIX 3((HEKTOB
BU®Y. Ilpusznaku kaibUu(pUKAIUK, KAPOBOTO



HEKpo3a WM HWHOPEKIMH HE OOHapYKUBAIOTCS.
BoccranoBienue noBpexieHnii, Boi3BaHHbIX BUDY
(BruTIOUAS yIaneHue JIUTIHI-COJEPIKAIIIX
BHEKJIETOYHBIX BaKyoJei), COOTBETCTBYET
HOpPMAalIbHOMY —Tporeccy 3axuBlieHHs. OO0pasisl
TKaHHW, TOJIyYCHHBIE uepe3 1 W 2 MecsIeB IMocie
OIHOKpaTHOM 00paboTku BU®DY mormHocThIO 165,5
I[)K/CMZ, mokaszaHel Ha Puc. 8 u 9, COOTBETCTBEHHO.
Eime Tpu manuenTa moaBepriiMch abIOMUHOIIIACTUKE
yepe3 14 Hemenb IOCIe OJHOKpATHOW 00paOOTKH
BU®Y momuoctsio 211 J[x/cM. AHAIn3 ux TKaHeH
MoKa3all ~ HOPMAJIBHBI  MPOIECC  3a)KHBJICHHS,
KOTOpPBIN yxe ObUT BBITIONHEH Ha 95 %.

Tabuuua 2. lemorpagudeckue JaHHbIE TAIIMEHTOB
Jemorpaduueckre XapakTepHCTHKH 3HaueHune
CpeznHuii Bo3pacT, B rojiax (Juamna3oH) 36 (18-60)
1o, 06beM BIOOpKH (%)
JKeHimHsbl 126 (83)
My>X4HHBI 26 (17)
PacoBasi/aTHHYECKas Tpyma, 00beM BbIOopkH (%)
JlatHOaMepHuKaHIIbI 146 (96)
EBponeiiibt 5@)
Hpyrue 1(<1)

Serum Lipid Profiles
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Puc. 3. Cpennue 3HaueHus JIMUAHBIX npodmreit. Hukakmx
CYILECTBEHHBIX M3MEHEHUH B 3HAYCHUSIX JIMINIHBIX IPOdIIeH
He ObLTO 0OHapyKeHo y 21 manueHTa B TedeHue 28 aHel nocie

00pabotky. IIITpuxoBast JIMHKS COOTBETCTBYET BEpXHEil rpaHuIe
HOPMaJIbHBIX 3HAYCHUH.

Puc. 4. Toncrslii cpe3 I0CcKyTa, MOTY4EHHOTO B X0/
a0ZIOMHMHOILIACTHKY, BBIIIOJIHEHHOH cpa3sy rocie o0paboTky,
JIEMOHCTPUPYET TUIIMYHYIO KapTHHY KPOBOU3IIUSHHUS,
Bb13BaHHOro BU®Y. O6paboraHHas TKaHb yKa3aHa CTPEIKaMHL.
IMToBepXHOCTb KOXKH HAXOUTCS CBEPXY PUCYHKA.

Puc. 5. O6paboranHas u HeoOpaboTaHHAs KUPOBas TKAHb
[I0OKa3aHa Ha TUCTOJIOIHYECKOM Cpe3e C HU3KUM Pa3peleHUeM.
TToBepXHOCTH KOXKH HAXOIUTCS CBEPXY PUCYHKA. UeTko
OrpaHUYEHHbIE TePMAIBHBIE TIOBPEKICHIS XOPOLLIO
IPOCMATPUBAIOTCS B LICHTPE Cpe3a.

MeaunuHCKHE 0CMOTPBI

Hukakux ocoOEHHOCTEH NpH MEIUIIMHCKUX
OCMOTpax  BCEX  TpeX  TIPymm  IAIMCHTOB,
BBINIOJIHEHHBIX JI0 U T0Cje 00pabOTKH, BBISBICHO HE
OLLIO. Coobmrennii 00
YBEIUYCHHON/yCyTryOstomieics ApAOIOCTH  KOXKH
Wik 00 00pa30BaHUU SMOYEK Ha TENE, CBA3AHHBIX C
Bozzaeiicteuem BUDY, ne nocrynaiio.



Puc. 6. O6pa3er TkaHU, PACIIONIOKEHHOH BHE (hOKAIEHON
obnacty, HO Ha Iyt Jiyda BUDY (cymmapHas no3a sHepruu
141 Jix/cm?), He HMeeT 0COBEHHOCTEH SMIIEPMUCA 1 AEPMEL.

Okpacka reMaTOKCHINH-)03HHOM.

Puc. 7. OGpazern TkaHH, NOMYYSHHBIN depe3 8 Hemelb
nociue obOpadorkn BU®Y. BumHbsl KHpOBBIE  BaKyolw,
TOSIBJISAIONIMECS BCIICJICTBUE BBICBOOOMKICHUS BHYTPHKIETOUHBIX
JMIMAOB, a TakKe IIy3bIpuaTble Makpogard, HaloJIHEHHbIE
KareJIbKaMH JIMIUJO0B U3 aUIIOLMTOB, IOABEPIIINXCS a0IALMH.
HabnrofaroTcst MUHUMalbHbIE HPH3HAKA BOCHAJIEHMS, U HET
HUKaKMX JIOKa3aTeNbCTB JKMPOBOrO HEKpO3a. YTOIIIEHHbIE
KOJIJIar €HOBbIE BOJIOKHA, HOSIBIISAIOIHAECS BCIIEJICTBHE
YKOPOUCHHS IPHU TEPMaIbHOM BO3ICHCTBUM, BBINVIAAAT Kak
BOJIHUCTBIE JIMHUY (yKa3aHbI CTPEJIKAMH).

B xozme ucnbITaHMs HAYaJILHOTO MPOTOTHUIA
amnmapara Ha €ro TEXHHYECKYI0 MPHUMEHHMOCTb,
BBITIOJIHEHHOTO B MyHKTE KITMHAYECKHX
HCCIIEIOBAHMM, PacloioXeHHOM Ha BbicoTe 2100 M
(7000 ¢yT) Ham ypoBHEM MOpS, BOCEMb IMAIMEHTOB
MOJIYYMJIM TIOBEPXHOCTHBIC OXKOTU IepBoi (n = 2)
WM BTOPOH (N = 6) CTENEHH MPHU HCIIOIb30BAHUH
BBICOKOTO 3HAUYCHHUS MOIIMHOCTH W3IydeHus (275
Jx/em?). TlonmkenHoe atMochepHoe aBieHHE Ha
OOJBIION BHICOTE MO3BOJISIET BO3IYXY PACTBOPSTHCS
B CBSI3YIOIIEH XKHUJIKOCTH M 00OPa30BBIBATH MY3bIPHKU
HAa TMyTH Jlydya VyIAbTpa3ByKa, YTO TIPUBOAHMT K
nepenavye dSHEPTUU  HemocpelncTBeHHo Koxke. C
Y4eTOM JTOro, B JallbHellIeM cucremMa Obuia
YCOBEPIICHCTBOBAaHA, 41O MO3BOJIUAIIO
MpeAoTBpaIiaTh Takue MoBpexicHus. Co BpeMeHH
BHEJIPEHUS] HOBOTO MPOTOTHIIA W HCIIOIb30BAHUS

Ooleec HM3KUX 3HAYEHHMH SHEPTMH HE MOCTYIAN0 HH
OIHOr0 CO00IIEHNH 00 OXxKOorax.

IMo6ounbie 3¢ PheKThI

Cymmapso noctynuio 703 coobienus o [19
or 152 manueHTOB, TOABEPIIIUXCS 00pabOTKe
BU®Y. Bce 1D ObulM BpeMEHHBIMU U IPOXOIUIH
camonpousBosibHO.  CIHCOK  BceX  MOOOYHBIX
s¢dexror mpexacraBiaeH B Tabmune 3. Tpu
COOOIIEHUST O CiIy4asx cepbe3Hbix I[1D (aHemus,
alNeHIUIUT W JIETOYHash TPOMO03IMOOJHUs) ObLIH
OIpe/eNIeHbl UCCIIEIOBATEIIIMU KaK HECBS3aHHBIC C
MpoBeJIcHHOM o0Opaborkoit BU®Y. JlanHble O
TsbKecTH OosbinnHCcTBa 11D cBenensl B Tabnuiy 4 u
HUYKE OMKMCaHbI TOIPOOHEE.

Puc. 8. O6pa3zer TkaHU nepetHe TOBEPXHOCTH KHBOTA,
TOTy4eHHbIH yepe3 1 mecsiy mocne obpadorku BUDY
MoIHOCTEI0 165,5 Jix/em?. Buen IIPOLIECC PEMOJICIIUPOBAHUS
KOJIJIar€Ha U pe30pOLnH BHEKIICTOUHBIX JIUITUJIOB.

Puc. 9. O6pazer TkaHU nepeTHE TOBEPXHOCTH KHBOTA,
MIOTYYEHHBIH yepe3 2 Mecsa nocie oopaborku BUDY
MoIHOCTEIO 165,5 Jix/cM?. Bujiia pesopOis Bakyoueil i
criazieHre 00pabOTaHHBIX TKaHEH.

Juzscmesus.  CooOIlllGHHUST O  JTU33CTE3UU
BKJTFOYAJTH Ka00bl Ha THIIOICTE3HIO, TUIIEPICTEIHIO,
OLIYIICHUS JKOKCHHSI, OHEMEHHUE, MMOLIUIBIBAHUS, 3Y/I
M TOTEPI0 KOXXHOW  YyBCTBHTENbHOCTH. OmHO
COOOIICHHE O TSHKEIOW AMU3ICTE3NMH MOCTYNUIO OT
MaIMeHTa, IMOABEPTIIETrocs OJHOKPATHO 00paboTKe



MomHocThIO 166 Jhk/cM*; ommako apyrume 11D,
MPpOABUBIINECA IIpWM TaKOM 3HAYCHUHU MOIIHOCTH,
6BUII/I JICTKUMU WJIM YMCPCHHBIMU. BoapmmHCcTBO
takux IID mnpoxommno uyepes 4 Hemenu, Bce
ocrapmmecs — kK 12-i Hexmerne.

Tabnuna 3. ITo6ounsie 3¢ dexTs

Dodext n (%)
Boib nociie o6paborkun BUDY 116 (76)
Onema 110 (72)
Kposousmusaus 104 (68)
Boib Bo Bpemst 06pabotku BUDY 98 (64)
Juzacresus 90 (59)
Oputema 69 (45)
T"osioBHas 60J1b 18 (12)
YnoTHeHue 16 (11)
Kenynounsle paccTpoiicTa 11(7)
TouHoTa 10 (7)
ITa3zyxoBbie HH(pEKIHN 8(5)
Koxubie oxxorn” 8 (5)
DapuHruTHI 7(5)
T"os10BOKpYKEHHE 503)
Wndurosnna 503)
Tomitpasma’ 503)
BpaaumnHos 32
MeHcTpyanbHble 6011 3(2)
Chinb 3(2)
AJuteprudeckasl peakuus 2(1)
Bpanukapaus 2(1)
DOIUMKYIUT 2 (1)
WHpekius MOYeBbIBOISIINX Ny Teil 2(1)
3yOHast HH(eKIHs 1(<1)
WHdexyn nanbles 1(<1)
OnosiceIBaOLMHA reprec 1(<1)
I'uneprpurianuepuadmMus 1(<1)
ITapa3uro3ssl 1(<1)
DiebuTh 1(<1)
Hroro 703

"HavasbHblid IPOTOTHII
SBiiroyana Goib B OSCHHLIE, KOJICHSX M ILICYaX, HAIIPSIKEHHE LICH 1
MBIIICYHYIO OOJIb.

Kposousnuanus. CoobmieHus 0
KPOBOHMBIIUSHUAX BKJIIOUANM KajJoObl Ha CHHSIKH.
Hukakoil 3aBUCUMOCTH MEXIY YPOBHEM DHEPTUU U
TSOKECThIO KPOBOM3IMSIHMNA He HaOmoaanock. Jlpa
COOOIIEHUSI O  CEPhE3HBIX  KPOBOMBIHSIHHIX
OTHOCHJIMCh K MOIIHOCTH 166 J[K/CM’, B APYrHX Xe
COOOIIEHHSIX TOBOPUIIOCH O JIETKUX MM YMEPEHHBIX
KPOBOHMBIIUSHUSX TPH OTOM YPOBHE MOIIHOCTH.
Hanpumep, nsate nanuentos, o0padoranubeix BUDY
momuocteio 211 JDk/cM® coOBmand O JIerKHx
KPOBOMBIIUSHUAX. Bce KpOBOMIMSHUS TMPOXOIUIIN
KO BpEMEHH BH3UTA uepe3 1 Mecsll mocie o0paboTKy.

Tabumua 4. Tspxects 00mumx no6ouHbIX 3 dexTos, n (%)

Jlerkas Ymepennas | Tsokenast
Juzacresus 77 (85.5) 12 (13.3) 1(1.1)
KpoBouznusiaust 88 (84.6) 14 (13.4) 2(1.9)
Opnema 79 (71.8) 30 (27.2) 2 (1.8)
Opurema 57 (82.6) 12 (17.3) 0(0.0)
Bosb nocne 98 (84.4) 14 (12.0) 4(3.4)
obpaborkn BUDY
Bonb Bo Bpemst 00paboTKH 60 (61.2) 19 (19.3) 19 (19.3)
BUDY

Doema. Hukakol SBHOW  3aBUCHMOCTH
MEXKAY YPOBHEM JHEPIUM U TSDKECTBIO 3AEMBI HE
HaOmonanock. IlocTynmuio oOgHO COOOIICHHE O

TSDKETIOW 3JIeMe TPH MOIIHOCTH 166 )1>K/CM2, B
JIPYTUX e COOOIICHUSAX TOBOPHUJIOCH O JICTKOH WM
YMEPEHHOH 3JeMe NpH 3TOM YPOBHE MOIIHOCTH.
OmuMH ciay4ail 57eMbl y TaIMeHTa, 00pabOTaHHOIO
BU®Y moutmocteio 211J/x/cM’, pacieHHBanCs Kak
YMEpEHHBIN.

Tabmuma 5. Yucno coobuieHuit o Gomu BO BpeMs M Iocie
06paborku BUDY B 3aBUCHMOCTH OT UCIIONB3yeMOH CyMMapHOI
SHEPrHU

Tlox/em Bo Bpems Iocne
00paboTku | 06paboTKH
47 (39) 12 8
59 (16) 11 18
74 (39) 25 41
108 (36) 1 2
166 (36) 10 29
172 (7) 6 9
211 (5) 5 4
331 (1) 0 0
Opumema.  CooOmenuss 00  spureme

BKITIOYAJIH K00l HA TUmepaMuto. Hukakoi siBHOH
3aBUCUMOCTH MECXKIY YPOBHEM OHEPIUH U TAKCCTHIO
apuTeMbl He HabOIoAanock. Bee ciydan ymepeHHoM
SPHUTEMBI TIPOMCXOMMIM TIPH MouHOCTH 74 JIk/cMm’.
B 1o ke Bpems mnpu Oojiee BBICOKUX 3HAYCHHUSIX
SHEPTUU HAOIIOAANNCh CIydad JIETKOW 3pUTeMbl. B
YAaCTHOCTH, K HHM OTHOCHUTCS CIly4ail OJHOTrO
nalnueHTa, TnojaBepriierocs obpabotke BUDY
momuocTeio 331 Jx/em®. Kak mpaBmiio, sputeMa
npoxoauia uepes 15 — 90 MuHyT mmocie o0paboTKy.

bonw 60 epems u nocne neuenus. Coobmenus
o Oonmm mocie JiedeHHs BKIIOYAIM >KajloObl Ha
00JIe3HEHHOCTh, a0IOMUHAIILHYIO OOJb W OIIYIICHUS
MbIIIeYHbIX crazMoB (Tabmuma 5). [IBa cooOrieHwst o
CHJIBHOM Oonu cBsi3aHbl ¢ oOpaborkoii BUDY
MOIIHOCTBIO 166 JDK/cM®, B TO e BpeMs IISTh
cooOmmeHnit o0 crnaboil OonMM  TOCTYNHIU  OT
MAalMeHTOB, IOABEprimmxcs o0pabotke BUDY
morHocTeio 221 Jhx/cm”. Bons miam auckoMgopr,
HCIIBITBIBAEMBIE BO BpeMs NIPOLELYPBI,
MpeKpaIaiInuch cpasy nocie OCTaHOBKH.
JuckoMpopT, HCHBITHIBACMBIN  IOCIC  JICUCHMS,
rcye3all KO BpeMEeHU BU3HUTOB uepe3 1 miu 2 mecdna
rmocje o0paboTKy.

@neoum. OaHo coobmeHue o duedure
MOCTYMWJIO TPHUMEPHO Yepe3 2 HEeAenH Iocie
00paboTKH, KOTJia BeHA HA JICBOM IIeYe OJHOrO W3
MalMeHToB Oblla MPOKONoTa B X0 OOBIYHOTO
3a00opa KpPOBM TIPH TMOCCHICHHMH KIMHUKH. OTO
coObITHE OBUIO OTHECEHO K JIETKHUM IO CBOEH
TspkecTd. DeOUT mpolen NpuMepHo Yepe3 1 Mecsil.

Hosmophvle  obpabomxu. YeTblpHaaIaTh
manueHToB B xone MccmemoBanus | TmonBeprivch
IByKpaTHOW o0Opabotke BHU®DY. Tpoe wu3 Hux
MPOIITH BTOPOH ceaHC 00pabOTKM Yepe3 OJUH MECSII
nocye MmepBoro, a abJIOMHHOIIIACTHKA Yy HHUX OblIa
BBINIOJIHEHAa 4epe3 14 Hemenp Tmociae  3TOTO.
OcraBmmecss ONWHHAANATH TMAIMEHTOB  IIPOILIN
BTOpOW ceaHC 0OpabOTKH dYepe3 JBa Mecsla IMocie
nepBoro, a aOJOMHHOIUIACTHKA Yy HHX ObUIa



BBINIOJIHEHA Yepe3 8 Heellb I0Cje BTOPOro CeaHca.
CooOmienuit o cirydasx HeokuaaHHbIX [13 y aTHX
MalMeHTOB HE TOCTymajo. Tak e Kak Hu Yy
MAIMEHTOB, MPOIIEANINX OJHOKPATHYIO 00paboTKy,
NaTONOTMYECKMH W THUCTOJIOTMYUECKWII  aHalIu3
ONPENENINII, YTO MOBPEXKICHUS NPOMCXOIUIM Ha
OXKUJaeMO TJIyOMHE M B OXHJIaeMOM MECTE M HE
3aTparuBaiM Koxy u (acuuu. B 1emnom, HuKakux
OTJIMYMKM B TOKa3aTelsx Oe30IacCHOCTH JUIS 3TOH
IPYMIBI 110 CPAaBHEHUIO C JAPYTMMH TallMEHTaMH, HE
HaOJIIOJIAIOCh, 3a HCKIIOYCHHEM CIIydaeB Tpex
MAalMeHTOB, IOABEprimmxcs obpaborke BUDY
MoIHocTeio 210 JI)K/CM2 U COOOIIABIIMX BO BpeMs
BTOPOTO CE€aHCa O CHJIbHBIX OOJICBBIX OIIYIICHHSX.

OBCYKJIEHUE
Pe3yJIBTaTBI HCCIICJOBAHUS 6e3OH aACHOCTH,
Hp C€ICTaBJICHHBIC B I[aHHOﬁ CTaThE,

CBUJIETENILCTBYIOT O TOM, 4YTO TepMajibHasi BUDY-
TEXHONOTHUA  MOXET  MPEeAJoXKUTh  MallleHTaM
HeWHBa3uBHOe cpeactBo misa  ynmamenus [DKT.
BUODY oOecrieunBaeT  TepMalbHBIH  HEKpPO3
MIOJKOKHOM JKMPOBOM TKAaHU-MHUIIEHH B I[IUPOKOM
JUana3oHe 3HAYeHWW OJHEPruH. OTHU PE3YNbTaThl
COINIACYIOTCS C  Pe3ynbTaTaMu  JOKIMHUYECKHX
HCCIENOBaHUM HA CBUHOM MOJEIH, KOTOpPBIE
nokazanu, 4yto Boszaeiicteue BUDY mnpuBogut k
TEPMaJIbHBIM TOBPEXKACHUSAM B (DOKAJIBHOW TOUYKE
IDKT, ne 3atparuBas KoKy W OKpY’Kalolllie TKaHU U
HE BBI3bIBAsl OTKJIOHEHUE OT HOPMbI OMOXMMHYECKUX
u MeraGonuuecknx — Tokasateneii'’.  Taxoke
MIOJIYYEHHBIE PE3YJbTaThl COIJIACYIOTCS C paHee
MOJMYYEHHBIMH  COOOIIEGHHSAMH O  TEPMalbHBIX
s¢pdexrax BUDY, nposBisiomUXCI B XOAC
TepaIeBTHYECKUX IPOLEyp .

Beuto oOHapyxkeHo, uto BU®DY BrI3bIBaeT
MpEACKA3yeMbIil TepMalbHBIA HEKPO3 MaTpHKCa
CPEIMHHOMN IJIACTUHKHU, COCTOSILErO U3 aJUIOLMTOB
1 KoyylareHa. TodHas 30Ha TEPMaJbHOLO HEKpPO3a
3aBHCHT OT 00JIacTH 00paboTKU. DTa 30Ha OKpyKeHa
HOPMAaJIbHON TKAaHBIO ¢ MHTAKTHBIMUA KPOBEHOCHBIMU
u JuMbaTHUYECKUMH cocyaaMu. KoHTponupyemoe
noBeleHne Temmepatypbl 10 70 °C B doxkanbHOR
30H€ paspyllaeT U BBIBOJUT M3 CTPOsl JKUPOBBIE
KJIETKH, 2 HarpeB KOJUIAT€HOBBIX BOJIOKOH IPUBOAMT
K UX COKpPAIIECHUIO U YTOHIHGHI/IIOM’]S. OTOT IBONHOM
a¢dexr, oka3bIBaeMblii HarpeBaHWEM Ha TKaHb,
MONTBEPKACH JTOKIMHUYECKHUMH HCCIeIOBAHHUIMHU
BUD®Y Ha cBuHOU Moz[ennlz. VYrtonmenue wu
COKpAIllCHUE KOJIareHa, TaK K€ Kak pa3pylieHue
YKHPOBBIX KJIETOK, XOPOIIIO BUIHBI Ha 00pasiie TKaHH,
npencraBieHHoM  Ha  Puc. 7. JlokasaTtenbcTBa
(OopMHPOBAaHUS HOBBIX KOJUTATCHOBBIX BOJOKOH B
obpaborannbix BUDY cnosx TKaHW, MOTy4eHHBIE
P TIOMOIIM CBETOBOW MHUKPOCKOIIWH, TOKa3aHbl Ha
Puc. 8. Bocnanenusi, KOTopoe MpOMCXOANUT B TKaHHU,
oGnmydenHoii nazepom'®'’) B 1aHHOM HcciEIOBAHHH
He Habmroanock. [Ipu BEICOKMX 3HAYEHHSX YHEPTUH
BUD®Y wMoxker BoO3aeicTBOBaTH Ha  JIUIHJIBI

YyBCTBUTEIIBHBIX HEPBOB, IPUBOAS KO BPEMEHHOMN
JIM39CTE3MH, KOTOpasi CX0Xka C AU3ICTE3UCH, KOTopast
BO3HHUKACT B CIICICTBUE TMPOILEAYP YIbTPa3BYKOBOMH
JTUTIOCAKIHH .

TepManbHbIii BUODY paspyuaer
AIUIoONWThI, 4YTO MPUBOJUT K BBICBO60)KZICHI/IIO
JHWIUI0B  BO  BHEKIETOYHOE  MPOCTPAHCTBO.
Makpodarn OTBe4YalOT 3a yAaJeHHE KICTOYHOrO
nebprica M OIYCTOIICHHE >KUPOBBIX BaKyoJeil.
CornacHO  MHUKPOCKOIUYECKOMY  HCCIICIOBAHHIO,
nocie oOpabOTKM MOBPEXKJEHHAs TKaHb OBICTPO
(darouTHpyercsi,  Pe3opOUpYeTCs U IOTHOCTBIO
pasmaraercsa k 12-ii Henmene. Jlyummit obpasen ams
OIICHKM  pa3Mmepa TMOBPSXKICHUS B  00JacTH,
obpaborannoii [IXKT, Obut monryuen vepes3 1 Hemenro

nocie 00paboTKH. Pesynbrate
TECTOMATOJIOTHYECKOT0 aHali3a W HaOIoJaeMble
3¢ (dexThl  MO3BOJIAIOT  BBIACIUTH  HECKOJIBKO
OCHOBHBIX ITYHKTOB:

- Pesynprathr THECTONATOJIOTHIECKOT0
aHanmM3a  TMO3BOJIMJIM  YCTAHOBUTH  MEXaHHU3M

BO3HUKHOBEHUSI M BOCCTAHOBJICHUS TIOBPEKICHUI

- TepmanpHbIii BUDY JIOCTOBEPHO
nonsepraer [IDKT aOmnsiuu, BbI3bIBas JCreHEPAIIUIO
QJIMTIONUTOB W pa3pyllieHHE apXUTEKTypbhl TKaHU-
MUIIICHH, HO HE TMOBpEeXJas  BhINIEISKAIINE
SMUACPMHUC U JIEpMy WM 00Jiee IIyOOKO JISKAIILYHO
(dacIaNbHyO IJIACTHHKY.

-B mpemenax oOpaboranHol  oOmacTu
HAOJIOIAINCh JIETKUH TeMopparudeckuii d3QQekT u
paspylieHHe  aJWTOIUTOB,  COTJIACyIOIHecs  C
W3BECTHBIMH TEPMOMEXaHUYECKUMH HW3MCHECHUSIMH,
BO3HHMKAIONUMH I1071, AeiicTBeM BUDY.

- JlokanpHOE HarpeBaHHE O TEMIIEPaTyphl
70 °C mon BosxeiictBuem BU®DY mnpusogutr
VTOJIIICHUIO U COKPAIIEHUIO KOJUIATCHOBBIX BOJIOKOH
B MaTPHUKCE TKaHH.

- Tkanb, oOpaGorannas BUDY, 3axupaer
HopMmanbHO. Yepe3 4 Hemenu HaOIIOJAaeTCs BCEro
T  HE3HAYUTENILHOE JIOKAILHOE YBEIHYCHHE
qrcia Makpodaros 0e3 MPHU3HAKOB
JUCTPOHHUUECKOrO OOBI3BECTBIICHUS WM
XPOHUYECKOTO BOCTIATICHHUSI.

- BU®Y He BBI3BIBAECT COINYTCTBYHOLIUX
MOBPEXJACHUH COCYAUCTBIX CTPYKTYp, KOTOpPBIE
HAOJIOIAI0TCSI TIPU JISHCTBUM J1a3€PHOTO U3ITYUCHUS
¢ mnHOoN BoHEl 1064 — 1400 uM.

- I3acre3usi, HAOMOAABIIASACS TP BBICOKUX
3HAYCHUSIX JHEPIHH YJIbTPa3ByKa M MPOXOIMBILAS
CaMOIPOU3BOIIFHO, COTJIACYETCsl C COOOIICHUSMHU O
Cllydastx ~ JU33CTE3WHW, HAONIONaBIIMXCA  TIOCIE
YIBTPa3BYKOBO JIMMOCAKIIHH .

- ITpn TIOMOILIM BUDY NalMeHTBI
JNOOHMBANMCh  yJOBJIECTBOPUTENBHBIX  YIYYIICHUH
KOHTYpOB JKMBOTa, TIPH 3TOM OTCYTCTBOBAIIU
OCTaTOYHBIC CHUMITOMBI, HaOJIOIaeMble  TOcie
JTUTIOCAKIHH .

- M3nyuenne wmomuocteio ot 47 po 59
Jlx/cM®  XOpOIIO  MEpPEHOCHIOCh H  BBI3BIBAJIO



HaJJIeXKallee COKpalleHHe JIOKAJTbHBIX KHPOBBIX
OTJIOKEHHH, B TO BpeMs Kak H3IydeHHe c Ooree
BBICOKUMH 3HAYCHUSMH SHEPTrUU MPHUBOAWIO K
4acToMy BO3HUKHOBEHHIO o5, BKJTIOYAs
TrcKoMQOopT.

Hcnone3oanne BUDY g cokpalieHus
IDKT HarJsIHo MPOAEMOHCTPUPOBAIIO
VIIOBIICTBOPUTENBHBIE TIOKa3aTell Oe30MacHOCTH.
W3MepeHre ChIBOPOTOYHBIX JIMIIHIOB B TCUCHHE
YETBIPEXHEICIIPHOrO  IMEepHoJa  HE  BBISBHIIO
KIMHUYECKA 3HAYUMBIX M3MCHEHHH B  YpPOBHE
CBOOOIHBIX JKUPHBIX KHCJOT, XOJCCTePHHA WM
TPUTJHULICPUAOB. OTH  JAaHHBIC  IOATBEPXKIAIOT
JOKIIMHMYECKHEe  HAOMIOJEeHHs O  TOM,  4YTO
($arolUTHPOBaHHBIC  JIUMOUABI  JIOCTABJAIOTCS B
MeueHb, TJNIe TMOJIBEPraloTcs MeTadonuM3My, He
BIMAIONIEMY Ha JTHITHIHBIA TPOGUIE .

B ngomonHenwe k 00paboTke TmepemHEit
TIOBEPXHOCTH JKMBOTa BUODY B Xoze
UccnenoBanus 2 ammapaT ObUT MpUMEHEH IS
00paboTku O0okoB 27 TAIMEHTOB H3IyYeHHUEM
MomHocThI0 166 [x/cm”. TTokasaTenu 6e30macHoCTH
ObUIM TaKMMH JK€, KaK B ClIydae 0O0paOOTKH TOJNBKO
MepeHeH IMOBEPXHOCTH JKMBOTA. OTa MOATPYIIIIa
MAaI[MCHTOB HE HCIBIThIBAJa HUKAKUX HEOXKUIAHHBIX
I13, m mokazatenu WX J1a0OPAaTOPHBIX aHAIM30B HE
MMEIIM  KJIMHUYECKH 3HAYMMBIX OTKJIOHEHHH OT
UcxXoAHbIX 3HaueHud. Ilocrme Toro kak BoOcCeMb
MAIl[MCHTOB TMOJYYHJIU OXKOT'M IPH HCIOJIb30BaHUH
MEPBOro IMPOTOTHIIA ammapara, BO H30ekKaHUE
MOMOOHBIX TOBPSKACHUNM B JaJbHEUIIEM, ObLIO
MPOBENICHO YCOBEPIICHCTBOBAHUE MOJEIH [0 €€
COBPEMEHHOM KOHCTPYKIMHU. B Xxone nanmpHEWImx
WCCIIeIOBaHUH " nocie 0100peHus K
ucnonbs3oBanuio B EBponeiickom Cotoze u Kanane ne
OBLIIO MOJYYEHO HU OJTHOIO COOOIIEHHUS 00 0XKOrax.

C yderoM MpeACTaBICHHBIX 3]1€Ch JaHHBIX
MbI CYMTAEM, YTO ammapaT JO/KEH ObITh MCIIBITAH B
MacCIITaOHBIX PaHIOMHU3UPOBAHHBIX
KOHTPOJIMPYEMBIX ~ KIMHUYECKUX  HCCIICIOBAHUSIX,
NpeJHa3HAYEHHbIX 11  JajdbHEHIIed  OLIEHKH
OezomacHoCcTH — mpomenypel U 3PPEKTUBHOCTH
o0paborkn BUDY s yMeHBIIEHUS OKpPYKHOCTH
TaJuM U yJIy4IICHUS KOHTYPOB XHBOThI. [10CKOIBKY
paspylieHue  TKaHM,  BbI3BAHHOEC  BBICOKHUMH
ypoasiMu dHeprun BU®DY, He Obuto Oonee
3HAYUTEIIBLHBIM, YeM pa3pylleHue, BhI3BaHHOE OoJee
HU3KUMH 3HAQYECHUSMH OSHEPTUH, HCIIOJIb30BaHUE
0oJice HU3KUX 3HAYCHUH OJHEPTMHU Mbl CUHUTAEM
MPEANOYTUTEIBHBIM, TOCKOJIBKY — OJIarONPHUSTHBIHN
KIMHHYecKnd 3¢QdekT B 3TOM ciydae coderaercs ¢
MHUHHMAJIBHBIM JTUCKOM(OPTOM.

3AKJIIOYEHUE

OcHOBBIBasICH ~ Ha  pe3yjibTaTtax  Tpex
KIMHAYECKUX HCCICOBAHUIN, MOXKHO 3aKIIIOYHTH,
yro  ucnoin3oBanne BUDVY-texnomoruit s
aOisiumu TDKT mropeii 6e30macHO M HE BBI3BIBAET
MOBPEXKICHUH BHE TKaHU-MHIICHH.
CornacoBaHHOCTh PE3YJBTATOB MAaTONOTHYECKUX |
TECTOJIOTHYECKAX ~ HCCIICIOBAaHUN  TOATBEPKAACT
BOCIIPOU3BOJIUMOCTH s deKToB BUDY.
O6paborannas BUDY [TXKT sddekruBHO ynansercs
MOCPEACTBOM OOBIYHBIX KIIETOYHBIX M TKAaHEBBIX
MEXaHU3MOB, IpPH 3TOM HE BO3HUKAET HHKAKHX
OCTPBIX,  JTOJTOBPEMEHHBIX,  JIOKAJIBHBIX  WIIH
CHCTEMHBIX METa0ONMYECKUX TOOOYHBIX IPQPEKTOB,
BKIIIOYAss HM3MEHEHHE YPOBHA  CHIBOPOTOYHBIX
JUMAJOB. OTH  MHOTOOOCHIAIONINE  PE3YIbTAThI
HYX/IAIOTCSI B TOATBEPXKICHUN B X0/ JaIbHEUIIHX
WCCIIENOBAHUM 11 AajbHEHIIEH OLleHKN 0e301acHbIX
u 3¢ dexTuBHBIX ypoBHEH 3Heprun BUDY, koTopsie
Oy/IyT MPUBOIUTH K ONTHMAJIbHOMY JCTETHYECKOMY
pe3yibTaTy.

BIIATOAAPHOCTHU
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nojepxky. Onu taxxe 6narogapsat Jokropa Carl S.
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HCCIICI0BATEIISIMU Medicis Technologies
Corporation, Boremr, Bammuurron. Hokrop Jewell
TaKXXE ABACTCA OIUIaYMBACMBIM KOHCYJIBTaAHTOM
Allergan, Inc., Wpgaiin, Kamudopnus;
HeoIuTaynBaeMbIM KoHcynbTaHToM Sound Surgical
Technologies, JIyuceumi, Konopano, Keller Medical,
Inc., Cteroapr, ®nopuaa, AorTech Medical Devices,
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