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Abstract. This study is limited by the fact that each hospital has different costs for staffing as well as ambiguous billing
patterns that make it difficult to correctly appreciate the value of perioperative staffing and costs for the hospital, insur-
ance company, and the patient. Additional costs, as noted above, that were not included in this study would be also add-
ed to the potential cost savings. Therefore, our results may in fact appreciate the true difference in costs between the
operating room and treatment room anesthesia. As anesthesia providers, we are involved in the perioperative care of
surgical patients. We must continuously improve our perioperative care to enhance patient safety while increasing ef-
ficiency and decreasing costs. Using regional anesthesia to minimize main operating room times may be an acceptable
approach to achieving cost saving measures, as well as reducing unnecessary statfing and main operating resources.
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Introduction

Cost management is becoming an increasingly important
aspect of the healthcare industry. With the current trends
in health care reform, there is an increasing demand for
maximizing patient satisfaction, improving outcomes, all
while decreasing the cost of health care delivery. Each year,
there are more than 15 million hospital stays in the United
States requiring operating room (OR) procedures. Inpatients
that undergo surgery often experience a prolonged hospital
length of stay that is 2.5 times that of inpatients not requir-
ing surgery [9]. An analysis of the Healthcare Cost and Utili-
zation Project in 2007 revealed that despite accounting only
for 26 % of hospitalizations, OR-related hospital stays were
responsible for more than 46 % of hospital costs, roughly
$161 billion [10]. Additionally, despite being less ill and be-
ing admitted electively to the hospital, the OR patient had

double the total hospital stay cost than the non-OR patient.
Clearly, managing perioperative costs are an important as-
pect of reducing health care spending.

In the surgical patient, cost reductions through improved
efficiency can be made in a variety of domains, including
pre-op, intra-op, and post-operative patient care. In a hos-
pital setting, each patient is placed under the direct care of
peri-operative hospital staff, which incurs a set cost per unit
time. Such areas include the preoperative holding area, OR,
post anesthesia care unit (PACU), otherwise called the re-
covery room, and admitting/discharge areas. By decreasing
the time spent per patient in each of these areas, more pa-
tients can be cared for while utilizing the same number of
staff hours and resources with a resulting decrease in cost
per patient. Similarly, performing surgeries in an outpatient
or ambulatory setting can result in significant cost savings
versus the main OR.

Decision Surgery schgduling Preparing pa.ltient
for surgery and testing staff, and equipment

Decisioq Surgery schgduling Preparing pz.atient
from hospital and testing staff, and equipment

Figure 1. Perioperative flow of events. (Adapted from Enhancing Surgical Care in BC)
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At our institution, as with many hospitals, operating
room time is a scarce commodity that incurs significant costs
for the hospital, but also can be a substantial source of rev-
enue. A myriad of costs are associated with maintaining an
operating room, such as supplies, staffing, equipment, and
administrative expenses. Many of these costs may be miti-
gated when procedures are performed in a clinic or ambula-
tory setting outside of the main operating room [5]. Another
study suggested increased efficiency with operative times is
strongly associated with decreased hospital costs [4]. When
comparing local or regional anesthesia with general anesthe-
sia for knee arthroscopy, a study found decreased operative
time, PACU recovery time, and hospital costs [2]. It should
be mentioned that reduced PACU recovery time alone is not
associated with decreased costs, as costs can be incurred
with nursing tasks and interventions, such as medication ad-
ministration, not just time spent in the recovery room [1]. By
allowing procedures to be completed off-site, this typically
will increase operating room availability for other proce-
dures that may generate larger revenues, and can decrease
staffing needs, and improve overall efficiency.

Despite the obvious cost-savings of off-site surgery, not
all patients and procedures are suitable candidates for being
completed outside of the main operating room. Some factors
involved in determining the optimum location for a surgical
procedure include patient comorbidities, procedure length
and complexity, and anesthetic management considerations
as well.

At LAC+USC Medical center, small orthopedic proce-
dures were routinely performed in a treatment room setting,
as they were low complexity procedures requiring minimal
analgesia or sedation. Furthermore, often these patients
were admitted directly via the emergency department, and
they would be considered non-elective cases. Given that
most of the operating rooms are utilized for scheduled cases,
these types of add-on cases would be disruptive to sched-
uling efficiency, resulting in case delays/cancellations, the
operating rooms running beyond normal work hours, and in-
curring significant overtime costs. Clearly, these issues pose
significant potential for not only increased costs, but patient
dissatisfaction as well.

Traditionally, if no operating rooms were immediately
available, these procedures would be performed utilizing a
sedation nurse and surgeon in the treatment room setting.
Patients would often receive IV sedation and opioid-based
analgesia combined with local anesthetic infiltration, often
with limited success and patient discomfort. Those patients
whom were unable to tolerate the procedure would be ad-
mitted and wait until a slot was available in the main oper-
ating room.

Beginning in 2012, our anesthesiology department, at the
request of the orthopedic surgery department, began to per-
form regional peripheral nerve blocks at the request of the
orthopedic surgery department to facilitate patient comfort
and safety during these procedures. Nerve blocks included
the following: axillary, infraclavicular, supraclavicular, femo-
ral, and popliteal nerve blocks. These blocks are performed
by the regional anesthesia fellow, supervised by an attending
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anesthesiologist, without any sedation. The anesthesiologist
would remain to observe for any immediate complications,
but was not required to stay for the length of the surgical
procedure. The sedation nurse as needed could adminis-
ter all adjunctive sedation/analgesia, while monitoring the
patient. The anesthesiology team was always immediately
available to assist with any problems that might have arisen.

Our goal of this study is to evaluate the potential cost
savings of off-site orthopedic surgery when utilizing regional
anesthesia as the primary method of anesthesia and anal-
gesia. Given the lack of cost-per-minute information for an
operating room at our institution, as well as the wide range
of costs from one hospital to another, a precise dollar value
can be difficult to determine. We chose to focus on the most
directly measurable variable: staffing costs. We analyzed re-
duced staffing needs while performing these procedures off-
site from the main OR, and attempted to extrapolate these
values using widely available average salary data.

We also wanted to evaluate the success rates of these re-
gional procedures, with a block deemed successful if the pro-
cedure was completed without the additional need for any
IV sedation or analgesia. Any such sedation would increase
the rate of unwanted side effects such as nausea or emesis,
sedation, respiratory depression, and potentially cardiovas-
cular depression. There are two main differences in staff-
ing the operating room versus the offsite treatment room.
First, we believed that the anesthesiologist would not need
to be present for the entire surgery in the off-site treatment
room. Second, given the use of regional instead of general
anesthesia and the quicker turnaround time between cases,
more cases could be performed per unit time in the treat-
ment room than the main OR. Given these circumstances,
we hypothesized that minor orthopedic cases using regional
anesthesia in the off-site treatment room is associated with
decreased staffing costs per case when compared to similar
orthopedic cases in the main operating room, without sacri-
ficing patient safety.

Methods

The University of Southern California Health Sciences
Institutional Review Board approved this retrospective
study. Patient confidentiality was protected by de-identifi-
cation of the patient data collection sheets. Procedure re-
cords and nursing sedation flow sheets were obtained for all
patients who received a regional nerve block at the off-site
orthopedic treatment room. Records were reviewed to ob-
tain procedure types, operative times, anesthesia procedure
times, nerve block(s) performed, medications administered
with dosages, and recovery time. Data analysis evaluated
mean and median anesthesia, surgical and recovery times,
number of patients requiring additional opioids, and seda-
tion required.

As previously mentioned, calculating and comparing di-
rect costs for procedures in the operating room and off-site
surgical treatment room is a difficult task as there is no de-
finitive standard to compare the two. We attempted to stan-
dardize the two settings by comparing staffing costs based
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Table 1. Staff cost per position based on data collected from www.salary.com (OR = operating room; TR = treatment room)

Staff Annual salary Per minute Cost per day OR cost/case TR cost/case

OR nurse $68861 0.551 264.48 44.08 33.06
Surgical tech $40799 0.326 156.48 26.08 20.07
Anesthesiologist $345787 2.01 964.8 160.8 32.5
PACU nurse $74460 0.6 288 27 7.63
Resident $55000 0.29 139.2 23.2 17.4
Ortho surgeon $428361 2.49 1195.2 199.2 149.4
Environmental Services $35000 0.28 134.4 8.4 2.8

on hourly rate. Staff cost reductions were calculated using
nationwide average salaries that were publicly available
(www. salary.com). Using this information, the staff costs
were calculated using the average procedure times, an as-
sumed 20 or 30-minute case turnover time for the off-site
and main OR, respectively, and a standard 8-hour operating
time window. Since the anesthesiologist did not remain to
monitor the patient for the duration of the off-site proce-
dures, their costs were determined based upon a presumed
10-minute preoperative evaluation plus the average re-
corded nerve block time to completion. Nerve blocks were
deemed successful if no further sedation or analgesia was
given during the procedure.

Results

For all cases we allow for a 10-minute anesthesiologist pre-
op assessment. We calculated the cost for each employee per
day, then divided by the number of cases we could complete
with both settings in order to calculate the cost per case
based solely on personnel costs. Recovery nurse, surgical
tech, and environmental services are calculated per minute
of usage, since they can work in multiple rooms. Residents
and surgeons, surgical techs, OR nurses are calculated per
case, since they can only do one case at a time. Treatment
room anesthesiologist is calculated on cost per minute us-
age, since they did not remain in the room, but the Main OR
anesthesiologist must remain assigned to only that OR each
day, so the salary is divided by the number of cases that can
be performed. The average main OR case stayed in the PACU
for 45 minutes while the average treatment room case was in
recovery for 12.72 minutes.

Cost savings can be calculated in a number of different
ways, all of which are guided by different variables and as-
sumptions. Staff salaries, material costs, and operating room
scheduling efficiency will all vary significantly from one in-
stitution to another, and such data is difficult to obtain due
to the confidential nature of hospital specific cost structures.
Despite these challenges, we attempted to estimate savings
by utilizing publicly available data when published. At LAC-
USC Medical center, one source of cost reduction is the de-
crease in staff required to perform a case in the outpatient
treatment room, versus the main operating room. All cases

scheduled for the main operating room would require an OR
nurse, surgical technician, anesthesiologist, surgeon, and
post-anesthesia care unit recovery nurse. Cases completed
in our treatment room would also require an OR nurse, sur-
gical technician, and surgeon, however, we assumed that the
anesthesiologist was only needed for the nerve block. Fur-
thermore, recovery time is minimal and PACU admission is
not necessarily required, as patients do not receive seda-
tive medications, and the surgical procedures performed
are minor. Utilizing publicly available average salary data, we
estimated the costs associated with these reduced staffing
needs.

Overall, orthopedic surgeons have the highest cost, while
the anesthesiologist is responsible for the second highest
cost per day, while environmental services, residents, and
surgical technicians have the lower costs per day (Table 1).
There is a large difference in cost per case between OR and
TR cases, as seen in Figure 2. The largest cost differential is
amongst the anesthesiologist and orthopedic surgeon, large-
ly due to the faster turn-around time.

The majority of blocks performed are axillary nerve
blocks as they are routinely used for most upper extremity
orthopedic procedures for surgical anesthesia of the hand.
Less commonly, the infraclavicular and supraclavicular nerve
blocks were used in the treatment room (Figure 3). Popliteal
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Figure 2. Staffing costs ($) per case for treatment room (TR) and oper-
ating room (OR)
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Figure 3. Number and location of nerve blocks performed
Axl — axillary; IC — infraclavicular; SC — supraclavicular; Pop — popliteal;
Fem — femoral; n/a — not listed
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Figure 4. Average time in minutes, necessary for performing the indi-
cated nerve block
Axl — axillary; IC — infraclavicular; SC — supraclavicular; Pop — popliteal; Fem — femoral

and femoral nerve blocks are used for lower extremity or-
thopedic procedures and were rarely used in the treatment
room, likely as the lower extremity procedures are larger and
more complicated, requiring the main OR.

As seen in Figure 4, average time spent for each type of
nerve block was approximately 6 minutes, with minimal vari-
ability between the types of blocks. Each type of nerve block
possesses its own technical challenges and different tech-
niques are plausible. Despite this, the anesthesia time was min-
imal compared to the operating time, 6 minutes versus 45 min-
utes. This decreased anesthesia time enhances perioperative
efficiency and decreases ancillary costs associated with run-
ning an operating room, aside from physician and nursing time.

If one were to compare operative times based on ana-
tomical site (Figure 5), it would be apparent in our data pool
that orthopedic surgery involving the lower extremity (fe-
mur, fibula, tibia, and patella) was the most time consuming
while the ankle (tarsal) surgery was the least time consum-
ing. The reason behind this is that the lower extremity types
of surgery are often longer, more complicated, and frequent-
ly requires larger incisions and extensive plating and screw-
ing. The other anatomical sites (phalanx, MCP, tarsal, carpal,
and UE) were all about 40 minutes in surgical length. Only 4
patients required a small supplemental opioid dose (< 2%)
which did not delay discharge.
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Figure 5. Average surgical time in minutes per anatomical site
MCP — metacarpal; UE — upper extremity; LE — lower extremity
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The typical operating room will run scheduled cases from
7:30 am until 3:30 pm, after which, additional staffing con-
siderations would be required. Using our average recorded
procedure time (45.55 +/- 31.09 minutes), and presuming
a 20-minute turnover time for a small off-site procedure
room, this would allow for 8 cases to be completed, as a to-
tal staffing cost of $2102.88 per day, or $262.86 per case.
Cases performed in the main operating room, using the same
average procedure time and an ideal 30 minute turnover,
would allow 6 cases to be completed for a total staffing cost
of $2932.56, or $488.76 per case. This also factors in the
reduced recovery time for the treatment room patients of
12.7 minutes versus a common main operating room post-
operative recovery time of 45 minutes.

Discussion

With increasing demands to decrease hospital costs and
increase efficiency, anesthesiology providers are finding
new ways to decrease anesthesia and recovery time, while
increasing intra-operative efficiency [6, 7, 8]. With the cur-
rent economic and political pressure to reduce health care
costs, health administrators are searching to find ways to cut
costs, without marginalizing patient care. The old adage of
choosing cheaper health care or better health care is now
widely being refuted. One researcher analyzed a periopera-
tive home model that decreased cost and readmission while
enhancing patient care (Di Capua). Providing regional anes-
thesia in place of general anesthesia may be of significant
value, not only in increasing efficiency and reducing costs,
but also delivering safer anesthesia for patients with comor-
bidities. Furthermore, large academic medical centers are
often unique in having anesthesiologists perform multiple
duties outside of the operating room, such as pain manage-
ment, perioperative care for patients in the pre-op, post-op,
and ICU setting as well as teaching responsibilities. As a side
note, allowing for regional anesthesia fellows to perform
these regional procedures will allow for a significant amount
of time for performing more procedures and investing time
in research and other areas of active learning.

A portion of the cost savings from these off-site procedures
was based on the idea that the anesthesiologist would be free
to perform other revenue generating activities while they are
not performing regional anesthetic procedures for this specific
subset of patients. Such activities can include Post Op Recov-
ery supervision, research, teaching, or regional nerve blocks for
other operative cases, as long as a member of the regional team
remains immediately available to the treatment room staff.

A more simplified approach would calculate the cost re-
duction in terms of reduced utilization of the main operating
room. By performing surgeries in the clinic setting, you will
allow for the operating rooms to be utilized for other cases,
often cases associated with higher revenues. Utilizing a re-
ported average $42 cost-per-minute of an operating room,
including anesthesia and facility fees, would result in a sub-
stantial estimated savings. Table 2 illustrates the potential
for increased operative costs secondary to resident surgeons
and associated increased operative times.



OpwuriHanbHa ctatTa / Original article

53

Table 2. Additional cost of resident surgeon participation in operative costs for ENT surgery [3]

Procedure Average Increase in Average Additional Cost  No, of Department Procedures ~ Average Additional

Length Due to RS per RS Case, $! in a 12-Month Period® With  Cost of RS for [ Year, $
Participation, min Resident Participation

CPM 6.8 285.60 28 7996.80

Septoplasty 38.3 1608.60 166 267,027.60

Parotidectomy 27.4 1150.80 51 58.690.80

Thyroidectomy -0.4 (-16.80) 47 (—789.60)

Mastoidectomy 51.0 2142.00 44 94,248.00

Tonsillectomy 11.3 470.40 51 23,990.40

Total 387 451,164.00

Abbreviations: CPM — ericopharyfigeal myotomy; RS — resident surgeon.

!Average cost of operating room time calculated ax $42 per minute.
?2011-2012 Academic year.

We disregarded the cost of performing the regional nerve
block itself, as it is a relatively small materials cost, and re-
gional blocks would likely be performed for these patients
regardless of whether the surgeries were performed in treat-
ment or operating room. Additional cost savings would be
expected with off-site surgery due to the substantial fixed
costs of each operating room. These calculated costs are
simply the staffing costs and does not include the signifi-
cantly higher cost of the equipment in the OR, depreciation
of the OR equipment with each use, as well as lost income
from being unable to utilize the OR for other cases. Small
off-site treatment rooms are well known to cost significantly
less.

This study is limited by the fact that each hospital has
different costs for staffing as well as ambiguous billing pat-
terns that make it difficult to correctly appreciate the value
of perioperative staffing and costs for the hospital, insurance
company, and the patient. Additional costs as noted above
that were not included in this study would also add to the po-
tential cost savings. Therefore, our results may in fact under
appreciate the true difference in costs between the operat-
ing room and treatment room.

As anesthesia providers, we are involved in the periop-
erative care of surgical patients. We must continuously im-
prove our perioperative care to enhance patient safety while
increasing efficiency and decreasing costs. Using regional
anesthesia to minimize main operating room times may be
an acceptable approach to achieving cost saving measures,
as well as reduce unnecessary staffing and main operating
resources. Further studies would be necessary to further val-
idate this theory as well as analyze other potential methods
at decreasing operative times, while ensuring patient safety
[11,12].

As a closing note we must report that while we had very
high patient satisfaction, no complications from the regional
anesthetics performed, and no significant surgical complica-
tions; we were required to discontinue this treatment room
strategy because of administration concerns. Our orthope-
dic department had not developed a formal policy specifying
which surgical procedures were suitable for the treatment
room environment, and the American Society of Anesthe-

siology (ASA) standards require that an anesthesia provider
remain with the patient throughout any surgical procedure
if surgical anesthesia is provided, even if that anesthesia is
a peripheral nerve block without any additional sedation or
other analgesia.

Our data certainly indicates that an anesthesia provider
is not necessary to monitor a patient once a peripheral nerve
block has been established for minor orthopedic procedures,
as long as no sedation has been given and a registered nurse
trained in sedation remains to monitor the patient. Of course
an anesthesia provider should be available to assist if any
further anesthesia issues should arise. In this regard a re-
gional anesthesia fellow and attending were always available.
The requirement for an anesthesia provider to remain with
the patient in such off site procedures would significantly
decrease the cost savings without improving safety.

As a side note, although the data is note presented here,
we also at the same time provided a similar service for closed
reductions of extremity fractures in the Emergency Depart-
ment with excellent patient satisfaction, and significant re-
duction in opioid use. Again, the anesthesia providers did not
remain in the emergency room area after it was determined
that the nerve block was successful.
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[loTeHuManbHasi 3KOHOMMUS CpexncTB OT pemonapnoffl dHEeCTEe3uUu BHE onepaunomioifl NpHU HE3HAYUTEJIbHbIX OPTONE-
ANYECKHX XUPYpPru4eCcKux npouenypax

Jack Berger, David F. Gutierrez, Amir Shbeeb, Lynn Ngai, Zara Meliksetyan, Vladimir Zelman

Pesiome. Hccnedosanue oepanuyusaemes mem pakmom, 4mo Kaxcoas 601bHUYA uMeem paziuiHble 3ampamsl Ha hep-
COHAJl, @ MAKY#Ce HEOOHO3HAUHbIE PACYEHKU, KOmOpble He 0aiom 803MONCHOCMU NPABUNbLHO OYEHUMb 3HA4€EHUE NepU-
0nepayuoHHO20 KA0P0B8o20 obecnede s U pacxo008 60bHULbL, CINPAX080li KOMNAHUU U nayueHma. JJonoiHumesbHoie
pacxoovl, Kak ObLJ10 OMMEHEHO 8bllie, KOmMOpbie He OblIU 8KIH0HEHbI 8 0AHHOE UCCIC008AHUE, MONCHO MAKice 000asums
K NOMEHYUAIbHOL 9KOHOMUU cpedcms. Takum 06pazom, Hawu pe3yabmamsl MO2Ym HA CaMOM OeJle OYeHUMmb UCMUH-
HYI0 pasHUyy 6 yeHe mexcoy anecmesuell 6 onepayuoHHol u npoyedyprou. Mol yuacmeyem 6 UHMpPaonepayuoHHoLl
nomowju xupypauieckum 60nbHsIM. Mbl 00NNHCH! NOCMOSHHO YAYHWAMb HAUWY UHMPAONEePAyUOHHYI0 NOMOWb 8 Ue-
JISIX NO8blWEeHUS 6€30NACHOCMU NAYUEHMO8 NPU 0OHO8PEMEHHOM NOBbILUEHUU IPPEKMUSHOCU U CHUNCEHUU 3ampan.
Hcnonvsosarnue pezuoHapHoli anecme3uu no3gosem céecmu K MUHUMYMY 8PEMS. HAXONCOEHUS 8 ONEPAYUOHHOU KOM-
Hame u moxcem Oblmb NPUEMIEMbIM NOOX000M NO CHUNCEHUIO 3ampam, a MAaKyce COKpAmumy HEHYXCHblE Ka0posble
U OCHOBHbIE NPOU3BOOCMBEHHbIE PECYPCHI.

KoueBble cnoBa: pe2uoHapHas aHecmesus, He3HAUUMebHble Opmoneouyeckue Xupypauieckue npoyeoypsl, nomeH-
yuabHble pacxoobl.

[oTeHuiiiHa ekOHOMisl KOIUTIB Bif perioHapHoi aHecTesii 3a MexamMu onepauiiiHoi NPy He3HAaYHUX OPTOMEeIUYHUX
XipypriuyHux npouenypax

Jack Berger, David F. Gutierrez, Amir Shbeeb, Lynn Ngai, Zara Meliksetyan, Vladimir Zelman

Pesiome. JlocnioncenHs 0O mencyembcs mum pakmom, wo KONCHA JIKAPHA MAE Pi3HI gumpamu Ha NePCOHAl, A MAKONC
HEOOHO3HAYHI PO3YiHKU, SKi He 0aomb MONCIUBOCMI NPABUJIbHO OYiHUMU 3HAYEHHS nepionepayilino2o Kaoposozo 3a-
be3neyeHHs ma gumpam aikaphi, cmpaxosoi komnaii i nayienma. lodoamkosi sumpamu, Sk 6Y10 3a3HA4EHO BULE, SKi
He 6YJ1u 8KIIOHEH] 8 0aHE OOCTLONCEHHS, MONCHA MAKONC 000amu 00 NOMEHYILIHOI eKoHOMIT Kowmig. Takum YUHOM, Hawi
pe3yibmamu Moxcyms Hacnpasoi OYyiHuMuU cnpasHcHIO PI3HULIO 8 YiHi Minc anecmesieto 8 onepayitititi i npoyedypHit.
Mu 6epemo yuacme 6 inmpaonepayitiniii 00nomo3i xipypeivHum xeopum. Mu noguHHi nocmitiHo nokpawyeamu Hawy
iHmpaonepayiiiny donomoay 3 Memoio nidsuweHHs 6e3neKu NayicHmie npu 00HOYACHOMY NidgUUIEHH] egeKmuHOCmi
ma 3HuxcenHi gumpam. BukopucmanHs pegioHapHoi anecmesii 0036019€ 36ecmu 00 MiHIMYMY 4ac nepedyearts 8 one-
payitiniti KiMHami | Moxce 6ymu NPUIHAMHUM NIOX000M W,000 3HUNCEHHS 8UMPAM, @ MAKOX CKOpOmMUmMu HenompioHi
Kaoposi ma ocHO8HI 8UPOBHUYI pecypcu.

Knio4oBi cnoBa: pecionapna anecme3is, He3Ha4Hi opmoneoutHi xipypeiuni npoyedypu, nomeryitini gumpamu
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