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Abstract

Aim: Clinical evaluation of the safety and effectiveness of compression anastomosis with ColonRing™
for large-bowel end-to-end anastomosis for rectal cancer and explanation of the procedure and the
device itself since this device is used for the first time in our clinic.

Material and methods: In November, 2012, a team of surgeons from our clinic attended the Clinical
practice workshop in Belgrade, Serbia which was organized by the World Congress of Compression
Anastomosis (WCCA) and held by its President Prof. Dr. Steven Wexner from Cleveland Clinic in
USA. On this workshop, all aspects of technical point of view were obtained and surgeons were
certified for the technique. A total of 25 patients have been scheduled for elective colorectal surgery
with subsequent compression anastomosis using ColonRing. All patients were operated for high and
mid rectal cancers excluding the low rectal cancers, since those patients are usually diverted with
decompressive ileostomy. Patients, who are diverted, are at higher risk of retaining the ring, after its
dislodgement, in the ampulla of the rectum since they do not have natural excretion of stool via the
anus. All patients were followed for anastomotic leak, anastomotic bleeding, stricture formation,
device (ColonRing) handling in general and time of expulsion of the ring via anus.

Results: We used this technique for the first time in 2013 and since then a total of 25 patients
underwent anterior resection of the rectum with subsequent colorectal compression anastomosis
using ColonRing. Of all patients, 9 were female while 16 were male with median age of 64 years. All
patients were operated for rectal cancers. The mean length of hospital stay was 7.4 days (range 5 to 9
days). None of the patients developed anastomotic bleeding or dehiscence. To date none of the
patients developed anastomotic stricture, although some patients were followed for almost two years.
The average day of expulsion from the body could not be calculated since despite, and although all
patients were given instruction on how to check for ring expulsion, 21 of them did not report this
event. Only 2 patients brought the ring to us. In two cases after 2 week of the initial operation, the
ring was find and palpated on digital rectal examination, free in the ampulla of the rectum and was
easily removed via the anus during the examination. Misfiring was reported in 1 patient (first patient)
and reanastomosis was employed using another ColonRing, No perioperative mortality was observed
in this patient population.

Conclusion: End-to end colorectal anastomosis with the ColonRing is feasible and safe procedure
with fast learning curve. To date, this type of anastomosis is possible in left sided colon lesions
where anastomosis is contemplated below the promontory. We find the device easy to use with high
level of confidence. Further prospective studies including comparison between the ColonRing device
and the conventional staplers evaluating long-term anastomotic complications (i.e., leak or stricture)
are needed to evaluate the benefits and limitations of this device.
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Introduction

The resection of part of the bowel with
subsequent anastomosis (reattachment) is widely
used as surgical procedure of choice for vari-
ous pathologies of the colon and rectum and all
colorectal surgeons are closely familiar with
this procedure, striving to make it better. Ana-
stomotic leakage is one of the most serious early
complications of any intestinal anastomosis,
with a reported incidence rate of 1.3% to 21%
[1]. Complete understanding of the mechanism
of how anastomosis heals (connecting two lu-
minal structures) is of crucial importance for
the gastrointestinal anastomosis and is impera-
tive to reduce the incidence of complications
and dehiscence. Moreover, long-term function-
nal outcome in patients might be adversely
affected by anastomotic leakage [2].

The process of intestinal anastomotic hea-
ling can be divided into acute inflammatory (lag)
phase, proliferative phase, and, finally, remo-
deling or maturation phase. The most important
molecule for determining the intestinal wall
strength is collagen, which makes its metabo-
lism of particular interest for understanding the
anastomotic healing. The factors that influence
the fate of the anastomosis are both technical
and patient-dependent. Currently, there are 3
available techniques for anastomosis: hand sewn,
stapling, and compression. The techniques invol-
ving sutures and staples are the most widely
used techniques for making bowel anastomosis
with no significant advantage proven for any of
them, although staplers, where possible, seem
to be the surgeon preference since their usage
shortens the operation time [3]. These two tech-
niques use the penetration of foreign material
into the tissue (sutures or staples), leading to
breaking of the mucosal barriers and localized
inflammatory response that may facilitate bac-
terial growth within the anastomotic line (ana-
stomositis), thus increasing the propensity to
anastomotic-related morbidity. This is the
reason why we are still far from the ideal tech-
nique of anastomosis. In this regard investi-
gators are still working on finding the most
efficient way of bowel anastomosis that will
reduce to the minimum the bowel wall injury
and leaving no foreign material in the body of
the patient. And this is where the concept of
compression anastomosis comes. This is con-

cept that was proposed for a very long time but
till now, no device made it popular or convin-
ced the surgeons in its own safety and usability.

The guiding principle of compression ana-
stomosis is joining together and holding toge-
ther in inversion manner both bowel ends that
are compressed to each other until the natural
healing process creates bowel continuity, and
therefore, no foreign material is left in the body
of the patient [4]. Compression devices have
been long ago proposed and used clinically
with varying degrees of success [5]. The idea
of compression anastomosis has been proposed
by Felix-Nicholas Denans, in 1928 [6]. Com-
pression anastomosis was based on two oppo-
sing rings that trap the ends of transect bowel.
Denans has suggested the compression anasto-
mosis concept by applying silver or zinc rings
in canine models for constructing end to end
anastomosis. Bonnier, in 1885, and Murphy, in
1892, designed the first devices for performing
anastomosis, which consisted of 2 metallic rings
[7]. AKA-2 is a not-absorbable device, which
was designed for colorectal anastomosis by
Kanschin in 1984 [8]. Valtrac biofragmentable
anastomotic ring (BAR) is another device deve-
loped in 1985 by Hardy [9] and probably the
best studied so far. Based on various investiga-
tions, BAR could be applied in surgeries on
different parts of gastrointestinal tracts, and not
only on the large bowel, but it did not gain
sufficient popularity [10].

The ColonRing device (NiTi Surgical
Solutions): Recently this device has attracted
much attention since it is a contemporary pro-
duct made of high quality materials that insure
confidence. The device uses Nitinol [11] (Nickel
Titanium Naval Ordinance Laboratory), an alloy
of nickel and titanium, which is a temperature-
dependent, shape-memory alloy (SMA) that has
been used in the formation of compression ana-
stomoses [12]. The metal is shaped under high
temperatures, and when it is ice cooled (to less
than 0°C), it loses its rigidity and becomes flexib-
le. These features are absent in all the previou-
sly described compression anastomosis devices.

The ColonRing device is remarkably si-
milar to the regular circular stapler (Fig. 1). It
is comprised of 2 main parts: an applier and an
implanted compression element. The compres-
sion element is composed of a plastic anvil ring



New technique of compression anastomosis in colorectal surgery...

7

and a metal ring that bares shape memory NiTi
alloy (nitinol) leaf springs (Fig. 2). The purse-
string technique or any closed lumen technique
(stapling technique) may be used to place anvil
into the organs to be anastomosed based on the
surgeon’s experience or judgment. When “fired”
the rings are locked together by circumferen-
tially placed barbed points, which penetrate
through the tissue (Fig. 3) and the Nitinol springs
that exert the desired constant controlled pres-
sure force (7.7 Newtons or 1.65 Pounds). The
device has a circular blade that cuts the tissue
within the ring, creating patent anastomosis. The
tissue heals around the circular edges that are
held within the ring, through simultaneous nec-
rosis-healing process, and the device along with
the compressed tissue is intended to slough off
over the following 8 to 10 days, at which point
the ring is expelled from the body with a later
bowel movement. The result is a full circum-
ferential, hemostatic-sealed anastomosis without
any retained foreign material.

Fig. 1 — NiTi Coloring compression anastomosis device

Fig. 2 — The compression anastomosis ring

Fig. 3 — Endoluminal appearance of the two rings

The ColonRing device has been approved
by the Food and Drug Administration (FDA) in
2006 for use in the colon and rectum for the
creation of end-to-end and end-to side anasto-
moses in both open and laparoscopic colorectal
surgeries. Studies have shown that the NiTi
ColonRing device may overcome many limita-
tions of the previous compression devices [13,
14] especially regarding the retained foreign
material within the tissue (clips) that leads to
constant inflammatory reaction that produces
scar tissue and anastomotic stenosis. This is
possible because of the basic nature of the
compression anastomosis. The device provides
for sufficient pressure for the proximal and
distal tissue over a timeframe that allows for
successful tissue healing, by the necrosis-hea-
ling process, by creating a zone of tissue necro-
sis internal to the apposed and healed tissue to
allow expulsion of the ring into the lumen of
the bowel followed by natural passage of the
device from the body. After expulsion, no foreign
material is left in the body of the patient to sus-
tain further inflammation and there is no inter-
nal “lip” as in the stapler anastomosis, thus cre-
ating the largest possible anastomotic diameter
than ever before of 27mm. (Fig. 4).

Stapled
Anastomosis

§E N

Fig. 4 — Difference between compression and stapled
anastomosis

27 mm Diameter

- e

27 mm Dlameter
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Aim

Clinical evaluation of the safety and effect-
tiveness of compression anastomosis with Co-
lonRing™ for large-bowel end-to-end ana-
stomosis for rectal cancer and explanation of
the procedure and the device itself since this
device is used for the first time in our clinic.

Material and methods

In November, 2012, a team of surgeons
from our clinic attended the Clinical practice
workshop in Belgrade, Serbia which was orga-
nized by the World Congress of Compression
Anastomosis (WCCA) and held by its Presi-
dent Prof. Dr. Steven Wexner from Cleveland
Clinic in USA. On this workshop all aspects of
technical point of view were obtained and sur-
geons were certified for the technique. Since
2013, a total of 25 patients have been scheduled
for colorectal surgery with subsequent compres-
sion anastomosis using ColonRing. All patients
were planned for elective operation of high and
mid rectal cancers excluding the low rectal
cancers, since those patients are usually diver-
ted with decompressive ileostomy. Patients,
who are diverted, are at higher risk of retaining
the ring, after its dislodgement, in the ampulla of
the rectum since they do not have natural exc-
retion of stool via the anus. All patients were
followed for anastomotic leak, anastomotic ble-
eding, stricture formation, device (ColonRing)
handling in general and time of expulsion of
the ring via anus.

Results

A total of 25 patients underwent anterior
resection of the rectum with subsequent colo-
rectal compression anastomosis using Colon-
Ring. Of all patients, 9 were female while 16
were male with median age of 64 years. All
patients were operated for rectal cancers. The
mean length of hospital stay was 7.4 days
(range 5 to 9 days). None of the patients deve-
loped anastomotic bleeding or dehiscence. To
date none of the patients developed anasto-
motic stricture, although some patients were
followed for almost two years. The average day
of expulsion from the body could not be cal-
culated, and although all patients were given

instruction on how to check for ring expulsion,
21 of them did not report this event. Only 2
patients brought the ring to us. In two cases
after 2 week of the initial operation, the ring
was found and palpated on digital rectal exa-
mination, free in the ampulla of the rectum and
was easily removed via the anus during the
examination. Misfiring was reported in 1 pa-
tient (first patient) and reanastomosis was em-
ployed using another ColonRing, No periope-
rative mortality was observed in this patient
population.

We find that using ColonRing is surpri-
singly similar to the conventional stapler de-
vice. Handling and firing is practically the
same. The only difference is that when you
open the package, one of the rings is not atta-
ched to the device (Fig. 5) since this is the part
that holds the nitinol springs.

Fig. 5 — ColonRing device

Before the attachment to the device, this
part is submerged in cold water below 5°
(Celsius) for 5 min (Fig. 6) and then is easily
attached to the device by simply pushing and
rotating the plastic holder (Fig. 7 and 8)
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Fig. 6 — Submerging in cold water Fig. 7 and 8 — Placing the ring by rotation

From that point on, practically there isno  proximal colon (Fig. 9 and 10) and the device
difference with conventional stapler when it itself is placed via the anus in the distal rectum
comes to handling. The anvil is placed in the (Fig. 11).

Fig. 9 and 10 — Placing the anvil in the proximal bowel lumen

Then the anvil and the device are connec- stays in the lumen of the rectum (Figure 14),
ted and with simultaneous pressure on the handle there is no need to swing away the handle since
(Fig. 12) the ring is fired. The device is retra- the anvil does not pass through the anastomosis
cted from the anus and the two donuts are exami- itself and it is simply retracted from the rectum
ned for continuity (Fig. 13). Since the whole ring  much easier than the conventional stapler.

Fig. 11 — Distal transected rectum Fig. 12 — Firing the device Fig. 13 — The two donuts
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Fig. 14 — Anastomosis with compressive ring in the lumen of the bowel

In all 25 patients we did not encounter
any problems with the use of the device. The
scrub nurses quickly adapted to the technical
aspect of the device and the attachment of the
ring to the device itself.

Discussion

The incidence rate of anastomotic leaka-
ge is variable depending on the type of pro-
cedure, technique, level of anastomosis, and
patient characteristics. Low anastomosis, male
patients, and preoperative concomitant chemo-
radiotherapy have been shown to be indepen-
dent risk factors for anastomotic leakage in
rectal surgery [15]. By evaluating stapled ver-
sus hand-sewn methods for colorectal anasto-
mosis, Neutzling et al. [16] in a recent systemic
review study showed that the evidence was
insufficient to show any superiority of stapled
over hand-sewn techniques in colorectal sur-
gery requiring anastomosis regardless of the
level of anastomosis. Our study showed that
the overall anastomotic leak rate using the NiTi
ColonRing device was 0%, which is within the
expected range for this level of anastomosis
(i.e., 3% to 5%) [17]. Hence, the NiTi Colon-
Ring device can be considered safe in both la-
paroscopy and open surgery.

Two separate studies looked at bursting
strength of the anastomotic site using compres-
sion or double stapling technique in a porcine
model. Kopelman et al. [18] measured a mean
bursting strength of 247.7 mmHg (range 100-
300 mmHg) in nine animals at time zero (im-
mediately after the excision of the fashioned
anastomosis). Furthermore Stewart et al. [19]
revealed significantly higher bursting pressure
after compression anastomosis in comparison
with the conventional double stapling techni-

que (103, 75.3 mmHg vs 3, 23 mmHg, respec-
tively). Four of the nine compression anasto-
moses failed at the anastomotic line whereas
nine of nine stapled anastomoses failed at the
staple line (Fishers’ exact test, P < 0.01). Bur-
sting pressures measured at two weeks after the
anastomosis revealed equal pressures (266,
32.2 mmHg and 230, 87.5 mmHg, respecti-
vely). Compression therefore seems to be ca-
pable of overcoming anastomotic weakness
during the ‘classical’ lag-phase and results in
equal strength after detachment of the ring [20].
Based on that experience, a study was started
in May 2007 in Uppsala (Sweden) and in Leu-
ven (Belgium) to obtain clinical data in a con-
secutive group of 40 patients [21]. The recrui-
ted patients had either malignant or benign
(diverticular) disease requiring resection with a
high colorectal anastomosis (between 10 and
15 cm from the anal verge). The preliminary
results of the study showed that of the first ten
patients, nine underwent high anterior resec-
tion, and left colectomy was performed in one
patient. No leak occurred in this first group of
patients.

In 2013, using a multinational (16 coun-
tries), multicenter (178 centers) data registry,
Masoomi et al. [22] published the largest, by
number of patients, review study that showed
that the overall anastomotic leak rate was
3.22% (38 patients). The median length of the
hospital stay was 6 days (range 2 to 21 days).
The median ring expulsion time was 8 days.
The earliest ring expulsion time was 6 days;
however, in 1 patient, the ring did not expel. In
4 patients, the anastomosis had to be immedia-
tely recreated because of 1 misfiring and 3 in-
complete anastomoses. The authors concluded
that the use of the ColonRing device is feasible
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and safe and could be considered an alternative
technology for end-to-end colorectal anasto-
Mmosis.

Although we do not have data supporting
the nominal learning curve, this device functi-
ons almost identically to the current circular
staplers in widespread use, facilitating the mi-
nimal learning curve. Overall, we felt that the
device was easy to use and scrub nurses adop-
ted to the technique very fast. Based on the
current animal and clinical studies assessing
compression anastomosis with the ColonRing
device, there appears to be several potential be-
nefits associated with its use. First, this techno-
logy delivers a constant stress plateau, which
makes the ring detach from the anastomotic
site at an appropriate and predictable time allo-
wing for apposition of the bowel ends [23].
Second, the absence of foreign bodies at the
anastomotic site may decrease inflammatory sti-
muli and formation of fibrous tissue as shown in
animal studies, which may lower the risk for
developing anastomotic stenosis [24]. Third, the
absence of raw surface at the interface of the
proximal and distal ends of the anastomosis with
the ColonRing device may decrease the pos-
sibility of stricture and create a smooth and
intact healing line [18].

However, our study lacked a long-term
follow-up of patients, which makes it difficult
to draw a conclusion on some important colorec-
tal anastomosis-related complications, such as
bowel stricture and obstruction. We did not have
the ring expulsion time for all the patients; the-
refore, the reported ring expulsion time may
not be accurate. Finally, our results report only
on elective end-to-end colorectal anastomosis,
and it could be different from the results of ur-
gent surgery and/or other type of anastomoses
(i.e., end-to-side and side-to-side anastomosis).

Conclusion

End-to-end colorectal anastomosis with
the ColonRing is feasible and safe procedure
with fast learning curve. To date, this type of
anastomosis is possible in left sided colon le-
sions where anastomosis is contemplated below
the promontory. We find the device easy to use
with high level of confidence. The rate of ana-
stomotic leak is relatively low with the use of
the ColonRing for both open and laparoscopic
colorectal anastomoses. Further prospective stu-
dies including comparison between the Colon-

Ring device and conventional staplers evalua-
ting long-term anastomotic complications (i.e.,
leak or stricture) are needed to evaluate the be-
nefits and limitations of this device.
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Pesume

HOBA TEXHUKA HA KOMIIPECUBHA
AHACTOMO3A BO KOJIOPEKTAJIHATA
XUPYPI'NJA — IIPBU PE3VYIITATU

KAJ 25 TAIIUEHTHU BO MAKEJIOHUJA

Cgeto3ap AHTOBHK!, Ajlekcangap MureBcku?,
Aunexcangap Kaparoszos!, Buijana Kysmanosckal,
Huxona JankynoBcku®

! VHuBep3uTeTCcKa KIMHMKA 34 IUTECTUBHA
xupypruja, Memunuacku dakynrer, Ckorije,
P. Maxkenonuja

2 Knununuka 6onuna, IlTum, P. Makenonuja

[]en: Knuanyka eBanyarnuja Ha CUTYPHOCTA U
e(eKTHBHOCTA Ha KOMIIPECMBHATA aHACTOMO3a CO
ynotpeba Ha ColonRing™, kako anTepHaTUBHA Me-

TOJIa 3a Kperpame Ha aHACTOMO3a 0 PEceKIja Ha
ne6enoTo mpeBo Kaj KapuuHOM Ha PEKTYM, Kako U
o0jacHyBame Ha camaTa Mpoleaypa U UHCTPYMCH-
TOT CO OIJIeA JeKa ce ymoTpeOyBaaT MpBIAT BO
HaIrara KJIMHUKA U 3eMja.

Maiuepujan u meiwiogu: Bo HoemBpu 2012
TOJMHA, TUM XHPYP3H O]l HallaTa KIWHHKA TpH-
CYCTBYBaa Ha paOOTHIIHUIIA OPTaHU3MpaHa O]l CTpa-
Ha Ha CBETCKOTO 3MIpY’KEHHE 32 KOMITPECUBHH aHa-
cromo3u (WCCA) co koe paKoBOZEIIE IpeTcesa-
TeNOT Ha 3apyxeHnero, npod. a-p CruBeH Bekc-
Hep, o kimHukara Kinusnenn Bo Oxajo, CAJl. Ha
OBaa paboTWIHMIA Oea pasriielaHi CUTE PEJICBaHT-
HU aCIIeKTH 3a Kpeupame Ha KOMIPECUBHHA aHACTO-
Mo3u co ymorpedba Ha ColonRing n xupypaute Oea
cepruduIMpaHy 3a HeroBa ymorpeda. BxymHo 25
MAIUEHTH CO BHCOK HJI CPEIHO JIOIMPAH KapIMHOM
Ha PEeKTYMOT Oea ITaHupaHH 33 PeCEeKIUOHA XUPYP-
T'Hja U Kperpame Ha KOMIPECUBHA aHacTomMo3a. Cute
nanveHTn Oea IUIaHUpPaHW 32 eJCKTHBEH TPETMaH,
JoJleKa WCKIYy4eHH Of CTyAHWjaTra Oea WTHU Talld-
CHTH M OHHE CO HU30K KAPIMHOM Ha PEKTYMOT Kaj
KOW BOOOMYACHO Ce TMPaBH YJITPAHUCKA aHACTOMO3a
CO MPOTEKTUBHA MileocToMa. CHTe ManueHTH Oea clie-
JICHHU 32 T0jaBa Ha JEXUCICHIINja UIN KpBaBemhe Ha
aHcromo3aTa, (opMHpame Ha CTPUKTYpa Ha Mec-
TOTO Ha aHACTOMO3aTa, BPEMETO Ha EKCITyN3Mja Ha
AHACTOMO3UPAYKHOT TPCTEH O TEJIOTO Ha MAalueH-
TUTE U OCBPT KOH caMaTa METO/ia M HHCTPYMEHT.

Pesyniiaiiu: TlpBmaT oBaa TexHWKa Oere
yrnoTpebeHa xaj Hac Bo 2013 roamnHa M OTTOTall Kaj
BKYITHO 25 malyeHTy Oele HalpaBeHa MpeaHa pe-
CeKI[Mja Ha PEKTYMOT M KOMITPECHUBHA aHACTOMO3a
co ynorpeba Ha ColonRing. On manuenrure, 9 6ea
JKEHH, Jofeka 16 Maxu co cpegHa Bo3pacT of 64
roguHu. [IpocedHOTO BpeMe Ha XOCIHTAIM3aluja
Ha manueHtute Oeme 7,4 nena (5-9 nena). Kaj uHu-
€/ICH MAI[MEeHT HE Ce jaBW JEXUCIICHIIMja UK KpBa-
Bee 0] aHacToMo3ara. Jlocera kaj HUEJCH MaIu-
€HT HeMa CTPUKTYpa Ha MECTOTO Ha aHACTOMO3aTa
MaKO HEKOM OJ] TTALIMeHTUTe Oea ClIeZIeHN TIOBEKe O
nBe romuHu. CpemHOTO Bpeme Ha uchpriame Ha
AaHACTOMO3MPAYKHOT KOMIPECHBEH MPCTEH MPEKY
aHyCOT HE MOJXKEIIIe Jia ce IpecMeTa OUJIejKU HaKo
CHUTE NAalMEHTH 0ea MHCTPYHpaHH KaKo Ja T'o Ipo-
HajaaT IPCTEHOT BO CTOJIMIATA, CEIakK, caMo JBajia
MalMeHTH ycreaie 1a ro HamnpasaT Toa. Kaj nBajua
MAIMEeHTH NPCTEHOT He Oele CrioHTaHo HchpiieH U
TOj, MaHyeJHO JIeCHO, Oellie OTCTpaHeT o] CTpaHa Ha
XUPYProT TPU KOHTPOJEH JWTHTAICH peKTaleH
npernen. Kaj mpeuot mamumeHT Oemie 3a0enexaHo
HEHUCIyKYBamke Ha NPCTEHOT NpPU ONEPATHBHUOT
3aat mopaau o ce ynotpedbu BTop ColonRing 3a
Kpeupame Ha aHacromos3aTta. Kaj cute ocraHaTu
TIAIWICHTH yTIoTpebaTa Ha HHCTPYMEHTOT OelIie JIeCHa.
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Bo oBaa rpymna nanyieHTH HeMale rnepruonepaTuBeH
MOPTAJIUTET.

3axmyyox: Kpaj co Kpaj KomopeKTaaHaTa
aHacToOMO3a, kpenpaHa co ynorpeda Ha ColonRing,
€ JIeCHa 1 eTHOCTaBHa IpoIeIypa co Op3a KpuBa Ha
yueme. 3acera, oBaa TEXHMKAa Ha aHacTOMO3a ce
npernopaudyBa 3a 3a0oilyBamba Ha Ae0€I0TO LPEBO
KaJie MTO ce IUIaHUpa aHACTOMO3a ITOJ] ITPOMOHTO-
puymor. CmeTame neka yrmoTrpedara Ha HHCTPY-

MEHTOT € €JHOCTaBHa U CO TOJIEMO HHMBO Ha CHUTYD-
HocT. [loHaTaMOIIHN TIPOCTIEKTUBHH CTYAUH TIOMETY
ColonRing u KOHBEHLIMOHANHUTE CTEIIEPU CE He-
OIIXOJHM 3a €Ballyalllja Ha JOJIrOpOYHUTE OeHe-
(hvTH 1 TMMUTANMY Ha OBOj MHCTPYMEHT M Ha OBOj
THIT aHACTOMO3a.

Kay4yHu 300poBH: aHACTOMO3a, KOJIOH, PEKTYM, JICXHC-
LICHIIM]a, CTCHO32



