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Patient positioning in surgical procedures has serious implications on clinical outcome. While surgical approach and expo-
sure are considered by surgeons, frequently, the importance of properly positioning the patient, accounting for the clinical
situation and co-morbidities, is overlooked. This is particularly true in many neurosurgical procedures, which require pro-
longed anesthesia and immobilization.

Traditionally, it is the anesthesiologists’ responsibility to look after the well being of the patient, and maintain an adequate
physiological environment, promoting full recovery. In this review, we analyze the different positions common in neurosur-
gery considering and balancing between surgical exposure, hemodynamic implications, patient comfort and neurological out-
comes. The latter should be given particular attention, as it might be difficult to differentiate between neurological deficits
which are a result of the patient’s position, and those that are part of the underlying condition or surgical complication. Some
positions interfere with standard monitoring or necessitate temporary interruption of or ventilation and continuous 1V treat-
ment. These as should be taken into account as well, reducing the interruption to the minimum. Finally, several complications
are associated with specific positions and the approach to these complications is discussed. The review has been divided into
two separate parts. In the previous issue of the journal we discussed the problems, related to head, neck and body positioning
including supine and lateral position. Here we offer you the second part of the review, discussing benefits and problems re-
lated to prone and sitting position and specific complications including venous air embolism, blindness in prone position and

pneumocephalus.

Prone Position

The prone position is commonly utilized for ap-
proaches to the posterior fossa, suboccipital region,
craniosynestosis and posterior approaches to spine.
Benefits: This is a good position for posterior ap-
proaches, lowering incidence of venous air embolism
compared to the sitting position. Risks: Logistically,
this is the most difficult position for the anesthesi-
ologist, due to challenges associated with providing
adequate

oxygenation, ensuring adequate ventilation,
maintaining hemodynamics, and securing intrave-
nous lines and the tracheal tube. Access to the pa-
tients’ airway is poor. The loss of airway in this posi-
tion may be life-threatening.

Reintubation or providing even non-definitive
airway in this circumstance may be extremely dif-
ficult or even impossible. Excessive oral secretions
may weaken tape adhesion securing the ETT in place,
increasing the risk of unintentional extubation. If
a lace is used for fixation of the ETT, face and neck
edema should be sought after and readily noticed.
Tight fixations may impair venous return from the
brain. Pressure sores, vascular compression, bra-
chial plexus injuries, air embolism, blindness, and/or
quadriplegia can occur. Blood loss and transfusion
rates, are reported to be higher in the prone position
compared with the sitting position [1-2]. The risk of

lower cranial nerve damage is increased as well [1].
Although the risk for venous air embolism during
spinal surgery in prone position is diminished com-
pared to sitting position, it is not completely avoid-
able, and should be considered when clinical sus-
picion arises. Lacking natural cushioning, the body
front must be protected from pressure inflicted on
vulnerable regions by body weight and the table sur-
face. Gel overlay on top of the bolsters protects the
lateral femoral cutaneous nerve that may be injured
by compression of the thigh distal to the inguinal
ligament [3]. Patient’s knees should be slightly flexed
and padded to prevent knee pain after the surgery.
Hemodynamics and Ventilation. Turning the
patient prone from the supine position increases in-
traabdominal pressure, decreases venous return to
the heart, and increases systemic and pulmonary
vascular resistance [4]. Impairment of vena caval re-
turn diverts blood to the venous plexuses of epidural
space, increasing the potential for bleeding during
spinal surgery [5]. With the head-up tilt or in kneel-
ing position where lower extremities are flexed, pool-
ing of venous blood in the lower part of the body
occurs, decreasing venous return and causing hypo-
tension [6]. Although the cardiovascular responses
to prone position have not been fully characterized,
data suggest that left-ventricular ejection fraction
and cardiac index may decrease, potentially caus-
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ing hemodynamic instability [4, 7-8]. Oxygenation
and oxygen delivery, however, may improve with
prone positioning because of improved matching of
ventilation and perfusion. The relationship between
ventilation and perfusion may be improved for the
following reasons: 1) Perfusion of the entire lungs
improves, and previously underperfused regions be-
come better perfused [9]. 2) Increase in intraabdomi-
nal pressure decreases chest wall compliance, which
under positive-pressure ventilation, improves ventila-
tion of the dependent zones of the lung. 3) Recruit-
ment of previously atelectatic dorsal zones of lungs.

Characteristic challenges with prone positioning
include disconnection of pulse oximetry, arterial line,
and tracheal tube, leading to hypoventilation, desat-
uration, hemodynamic instability, and altered anes-
thetic depth. To prevent anesthetic catastrophes, the
pulse oximeter and the arterial line should remain
connected during the rotation, whenever possible.
Monitoring of invasive blood pressure is particularly
important in patients with heart or lung disease or
those suffering from severe trauma.

Usually, the patient is anesthetized in the supine
position, and is then turned prone on chest rolls or
on a special frame. The head should be kept in the
neutral position. All catheters, invasive monitors and
the tracheal tube should be carefully secured be-
fore rotating the patient. Pressure sores (of breasts,
penis, soft tissue at the bone points, ears, eyes) are
the most frequent complications of prone position-
ing[10] Therefore, special frames (e.g. Wilson, Relton-
Hall frame, Andrews frame, Jackson table and frame,
which provide support to the chest but leave the ab-
dominal wall and pelvis free, are often used. Chest
rolls may be used to support the chest wall, and al-
low free movement of the chest and abdominal wall.
Free movement of the abdominal is desirable for 3
reasons: 1) improved excursion of the diaphragm,
and improved oxygenation ventilation, 2) a decrease
in intraabdominal pressure and decreased surgical
bleeding 3) and improvement of venous return from
lower extremities and pelvis. The breast should not
be exposed to pressure.

The effects of the prone position on hemody-
namic stability and respiratory mechanics are frame
dependent. Positioning on the Jackson table pro-
vides the most stable hemodynamics and does not
increase dynamic lung compliance.

Eyes, nose, and ears should be protected
against pressure, eyelids should be closed. If the
head is positioned on a specially designed pillow
(with holes for the eyes and nose), the eyes and
nose should be periodically checked for lack of pres-
sure (no less than once every 30 minutes) and head
should be repositioned if needed. Blindness is a rare
complication, (about 0.2% of cases), but it is a dev-
astating complication of spine surgery during prone
position, where prolongation of surgery and the
magnitude of the blood loss may be risk factors [11].
Venous congestion may be avoided by positioning
the head at body level or higher, but the other hand,
elevation of the head for posterior fossa surgery or

cervical spine surgery may increase the risk for air
embolism. The incidence of air embolism has been
reported to be 12% during neurosurgery in prone
position when detected with precordial Doppler [12].
The upper extremities may be positioned along the
body or abducted on to padded armboards. If ab-
duction is used, great care must be exercised to
avoid hyperextension of the arms to prevent brachial
plexus injury.

Ventilation of the patient with pure oxygen, may
prove to be beneficial, taking into account the rela-
tively long time necessary for proper positioning and
allowing a lax period for resolving unexpected dif-
ficulties. While positioning the patient, ETT should
be disconnected from respiratory circuit and recon-
nected as soon as possible. The position of ETT has
to be rechecked after positioning by auscultation.
Following the rotation the ETT may dislodge or kink.
All circuit connections should be rechecked, and, if
possible, access to ETT and circuit should be assured.

Prone position procedures poses and additional
risk for the tongue, pharynx and soft palate injury.
Posterior cervical spine surgery and posterior fossa
surgery require excessive head flexion for better ex-
posure. This manipulation reduces anterior-posterior
dimension of hypopharynx leading to ischemia of
base of tongue, especially in the presence of a for-
eign body (ETT, TEE probe, oral airway). Edema may
expand significantly after extubation leading to post-
extubation stridor or airway obstruction. Gravity forc-
es may cause the tongue to protrude forward be-
tween the teeth, leading to its swelling and edema.
The use of bite protector may help to prevent this
complication. The use of an oral airway is contraindi-
cated in the prone position.

Attention should be given to the placement of
the Folley catheter, avoiding pressure upon the skin
of the thigh. ECG wires and electrodes should be
placed dorsally.

Anterior tibial compartment syndrome may be
a rare complication of the prone-sitting position for
lumbar surgery [13-14].

Obesity may predispose patients to position-
related palsies during thoracic spine procedures [15].

SSEP monitoring is a common monitoring
mode neurosurgical operations (both craniotomies
and spinal surgeries), and it may be useful utilizing
this modality for detection of new peripheral nerve
damage under general anesthesia. Recent peripheral
nerve damage is detected by increase of latency or
decrease of amplitude, and simple repositioning of
the involved extremity mat prevent postoperative
neurological deficit.!-2! SSEP is very sensitive in de-
tection of peripheral nerve compromise. Studies in
healthy non-anesthetized volunteers, demonstrat-
ed that the SSEP signal was decreased even earlier
then paresthesia appeared in volunteers [16]. SSEP
changes related to peripheral nerves injuries occur
in 5.2-6.1% of patients during spinal surgeries, most-
ly in brachial plexus (65% ) and ulnar nerve (16%)
and more often in lateral and prone position. These
changes are relieved with repositioning [18-20].
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The Concorde position is a modification of the
prone position. This is the preferred position for sur-
gical approach to occipital transtentorial and supra-
cerebellar infratentorial area. The head is typically
skeletally fixed and flexed, but may be laterally flexed
if needed. The body is positioned in reverse Tren-
delenburg and chest rolls are placed under the trunk.
The arms are tucked alongside to the trunk, and the
knees are flexed. Specific complications include ne-
crosis of the chin and an obstruction of cerebral ve-
nous outflow.

Knee-Chest Position

Neurosurgeons often prefer the knee-chest
position for lumbar and thoracic laminectomies and
discectomies. This position provides good exposure
of the vertebral laminae and foramina in the poste-
rior aspect of the spine and allows the patient’s ab-
domen to remain free of mechanical pressure, easing
ventilation, with minimal cardiovascular compromise.
Other advantages of this position include reduced
pressure on the abdominal viscera and vena cava
and decreased bleeding because of the collapse of
epidural veins. The anesthesiologist should position
the patient's head, ensuring that the neck and spine
remain aligned and the patient's spine is stable.

A flat-bottom gel should be bolstered horizon-
tally above or below the chest to leave the abdomen
free from compression. The breasts of female pa-
tients shall be checked to avoid excessive pressure.
If the patient's breasts are large, the flat-bottom gel
bolster needs to be placed above the breasts to sup-
port the chest and prevent neck compression by
breast tissue; the bolster is placed below the breasts
if the breasts are small. The patient’s forearm, wrist,
and hand are aligned in a neutral position and pad-
ded to protect the ulnar and radial nerves from ex-
cessive external pressure.

A sitting bracket with lateral supports provides
support for the lower body and stabilizes the hips
and buttocks.

A significant danger of the knee-chest position
is impaired perfusion distal to the knees as a result
of vascular kinking in the popliteal space. Excessive
hip or knee flexion should be avoided and the pedal
pulses should be checked of both feet to assess for
adequate perfusion. Anterior tibial compartment has
been reported as a complication in this position [13-
14].

Sitting Position

This position is utilized for posterior fossa sur-
gery and cervical laminectomy. The sitting position
today is controversial as was when first introduced
into clinical practice in 1913 by De Martel for brain
tumor surgery performed under local anesthesia
[22].

Benefits: This position provides optimal surgi-
cal exposure for posterior fossa surgery because tis-
sue retraction and risks of cranial nerve damage are

reduced, cerebral venous drainage is improved and
bleeding is decreased. “Tight brain” condition and
need for mannitol therapy is encountered less often
in this position. The position provides an opportu-
nity to observe the patient’s face for signs of cervi-
cal stimulation of cranial nerves. Transfusion rate has
been reported to be lower in the sitting position®.
The patient’s airway is accessible to the anesthesiolo-
gist. Risks: Venous air embolism (VAE), paradoxical air
embolism, bradycardia or cardiac arrest due to brain-
stem manipulations may occur. Macroglossia, upper
airway obstruction [23], pneumocephalus,® subdural
hematoma, and quadriplegia [25] have been report-
ed as well.

The most frequently damaged nerve in the
lower extremities while maintaining the sitting po-
sition, is the common peroneal nerve [2]. Increased
risk of sciatic nerve injury exists as well. Damage
to the common peroneal nerve or compression
and stretching of the sciatic nerve can lead to foot
drop. Hyperflexion of the knees stretches the pero-
neal nerve and compresses it against the head of
the fibula, and should therefore be avoided. Use of
a buttock gel pad prevents excessive pressure on the
sciatic nerve and coccyx. Patient’s knees should be
partially flexed to help minimize strain on the sciatic
nerves and lower back [3].

Despite well described risks involved with the
sitting position, there is no evidence of an increased
mortality rate [26-28]. A recent national survey has
demonstrated that the sitting position is still utilized
for posterior fossa surgery in about half of practices
in USA.# A recent publication in 2001 states that only
20% of craniotomies were performed in sitting posi-
tion. Prevalence of the sitting position has decreased
drastically in the pas 10 years [2]. Relative contrain-
dications to the sitting position include: open ven-
triculoatrial shunt, signs of cerebral ischemia when
upright and awake, right-to-left shunt as with patent
foramen ovale (because of enhanced risk of paradox-
al air embolism), and cardiac instability.

Hemodynamics and Ventilation The classic sit-
ting position causes postural hypotension in approxi-
mately one third of patients, while 2-5% of patients
suffer severe hypotension (defined as blood pres-
sure decrease below half of baseline).30 The major
hemodynamic consequence is a decrease in venous
return, leading to decrease in cardiac output and hy-
potension. Therefore, hemodynamic instability and
cardiac disease are relative contraindications for the
sitting positioning. Measures which might be useful
in avoiding hypotension include prepositioning hy-
dration, wrapping of the legs with elastic bandages
to counteract gravitational shifts of blood, and slow,
incremental adjustment of table position.

Wrapping of the legs with elastic bandages
(e.g. ACE bandage) from the toes to the groin pre-
vents pooling of blood in the lower extremities and
should be applied in every case. The use of pneu-
matic antishok trauses have been shown to attenuate
the effects of assuming the sitting position [2, 31],
however, this measure has not been widely applied.
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Positioning of the patient with flexion of the hips,
elevation of the knees to the level of the heart has
also been shown to minimize position-associated hy-
potension [22]. In most healthy subjects, the hemo-
dynamic changes are of nonthreatening magnitude.
Moreover, the incidence of hypotension in sitting po-
sition has been shown not to be higher than in prone
position for posterior fossa procedures [12, 22].

During procedures performed in the sitting po-
sition, MAP should be transduced at or corrected to
head level (surgical field or interauricular plane) to
provide a meaningful index of CPP. Specifically, CPP
should be maintained at a minimum value of 60 mm
Hg in healthy patients. The safe lower limit should
be raised for elderly patients, for those with hyper-
tension or known cerebral vascular disease, degen-
erative disease of the cervical spine or cervical spinal
stenosis because they may be at risk for decreased
spinal cord perfusion, and in the event that substan-
tial or sustained retractor pressure must be applied
to brain or spinal cord tissue [32] .

The modified sitting (semirecumbent) position
provides better venous return and less hemodynam-
ic instability. With head-up tilt, venous drainage via
internal jugular veins is improved, resulting in de-
creased intracranial pressure. However, jugular veins
may also collapse in the sitting position [33], and
careful head positioning to avoid hyperflexion and
hyperextension is required to prevent stretching or
obstruction of the vertebral venous outflow.

Ventilation in sitting position is superior to the
supine position due to downward shift of the dia-
phragm, which decreases intraabdominal pressure,
improves ventilation of the dependent zones, and
decreases ventilation-perfusion mismatch. Howev-
er, low perfusion pressure secondary to decreased
venous return may affect oxygenation. Therefore,
preventing hypovolemia and maintaining normal
pulmonary perfusion pressure are crucial for main-
taining an adequate oxygen delivery in sitting posi-
tion.

Venous Air Embolism (VAE)

The mechanisms involved in the appearance of
VAE include negative venous pressure and exposure
of veins and bony venous sinuses to air. When the
site of surgery is exposed to air and located above
the level of the heart, air may be entrained in the
veins and bony venous sinuses, resulting in air enter-
ing the pulmonary circulation. A large VAE may de-
crease cardiac output by creating an airlock and de-
creasing left ventricular output. The incidence of VAE
in sitting position may approximate 20-50% when
precordial Doppler monitoring is used for detection
[22] and 76% when transesophageal echocardiogra-
phy (TEE) is used for detection [34]. The rate of VAE
is apparently lower with cervical laminectomy (25%
using TEE in the sitting position versus 76% for pos-
terior fossa procedures).

Sensitivity of the different monitoring modali-
ties, for detection of VAE varies, and follows the fol-

lowing order: TEE, precordial doppler, sudden drop
of ETCO2, increase of CVP and PAP, hemodinamic in-
stability.

Common sources of critical VAE are the major
cerebral venous sinuses, in particular, the transverse,
the sigmoid, and the posterior half of the sagittal
sinus, all of which may be uncollapsible because of
their dural attachments. Air may also enter through
emissary veins, particularly from the suboccipital
musculature, the diploic space of the skull (which can
be violated by both the craniotomy and pin fixation),
and the cervical epidural veins [32]. The incidence
of clinically significant VAE, accompanied by drop
of blood pressure is relatively low, and approaches
17% [12]. Patent foramen ovale should be excluded
before every case as it is a source of paradoxical air
embolism. Therefore, preoperative “"bubble test” in
awake patients using TEE or transthoracic echocar-
diography is advocated by some authors if the sit-
ting position is considered [30].

In addition to standard monitoring, precor-
dial transthoracic doppler is recommended for early
detection of VAE[30]. Although TEE is more sensi-
tive in detecting VAE, precordial doppler is inexpen-
sive, readily available, easy to use, and noninvasive.
Optimal placement of the precordial probe should
be guided by recognizing the highest pitch over
the right upper sternal border with the intravenous
injection of agitated saline. When precordial dop-
pler or TEE are unavailable, VAE should be clinically
suspected when end tidal CO, suddenly drops in
the presence of hypotension, unexplained by other
causes. An atrial catheter (multiorifice or single ori-
fice) placed at the highest point of the right atrium
may be helpful for air aspiration. Correct position-
ing may be verified using intravenous electrocar-
diography, chest radiography, or TEE. However, the
therapeutic value of the right atrial catheter may be
limited. The most important treatment for VAE in-
cludes - irrigation of the surgical site with saline, ap-
plying external pressure on jugular veins in order to
increase the venous pressure and limit air entrance
[32], rescue head-down tilt or left lateral positioning,
and cardiovascular support with administration of in-
otropes. Repositioing of the patient may be impracti-
cal in the sitting position when head holder is used.
N,O should be discontinued immediately if had been
used.

Several prophylactic measurements were advo-
cated for decreasing the risk of VAE including pneu-
matic compressive devices and PEEP (by increasing
right atrial and jugular venous pressure) [2,31], fluid
hydration and use of bone wax. On the other hand
the use of PEEP may increase the risk of PAE and has
been shown not to be effective in the prevention of
VAE and proposed to be abandoned [35].

Other Complications

The incidence of postoperative pneumoceph-
alus in sitting position may reach 100% [24], and
may be due to negative cerebral spinal fluid pres-
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sure and/or residual air during closure of the dura.
Therefore, nitrous oxide should be discontinued
20-30 minutes before completion of the procedure.
However, pneumocephalus can develop even with-
out the use of nitrous oxide, raising the possibility
that it does not play a major role in the develop-
ment of this condition [24]. Moreover, the use of
nitrous oxide up to the point of dural closure may
actually represent a clinical advantage, due to it's
superior diffusion capacity compared with that of
nitrogen, and the quicker shrinking of the gas pock-
et [32]. Pneumocephalus may persist for weeks af-
ter surgery. If a repeated surgery is planned, N20
should not be used until the dura is reopened, be-
cause nitrous oxide may significantly increase the
volume of trapped gas and lead to tension pneu-
mocephalus.

Pneumocephalus can also develop de novo in
the postoperative period in patients who have a re-
sidual dural defect and communication between the
nasal sinuses and the intracranial space [32]. Tension
pneumocephalus has been described as a rare com-
plication after craniotomy in prone position [36].

Life-threatening tension pneumocephalus is
rare (3%) [37]. Tension pneumocephalus should be
suspected when one of the following sings is pres-
ent: delayed awakening, non-awakening, severe
headache, development of new neurological defi-
cit after the surgery, and sings of brain herniation.
The diagnosis of pneumocephalus is confirmed by
a brow-up lateral radiograph or CT scan. The treat-
ment is a twist drill hole followed by needle puncture
of the dura.

Quadriplegia is a rare but devastating compli-
cation and results from cervical spine ischemia with
neck and head hyperflexion. Elderly patients with

cervical spine deformities and vascular pathologies
have higher risk [38]. During positioning, sufficient
distance betweeen chin and neck (at least 2 finger-
breadth) is recommended to avoid neck hyperflex-
ion.

Three-Quarter Prone Position
(Lateral Oblique, or Semiprone)

This position is used for posterior fossa and
parieto-occipital surgery. Benefits: The risk of VAE is
lower compared to the sitting position. Risks include
bleeding, brachial plexus injury, pressure sores, and
macroglossia. The issues with hemodynamics and
ventilation in this position are similar to those with
lateral and/or prone positioning.

The principles of three-quarter positioning re-
semble those for lateral position, but the head may
be placed on the table and the dependent (lower)
arm may be placed behind the body (coma or sleep-
ing position). If a suboccipital approach is required,
the nondependent (upper) shoulder should be taped
down towards the foot. However, this can cause ad-
ditional stretching of the brachial plexus (maneuvers
to prevent brachial plexus injury are discussed in
“Lateral Position” section).

Summary

Positioning of the patient for neurological sur-
gery is an important part of anesthesia care and pos-
es many technical and physiological challenges. As
discussed, recognition of the physiological changes
with positioning and careful and meticulous posi-
tioning may decrease unwanted complications.
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TY)KbIPBIM

Henpoxvpyprusabik eM-LuapaHbl opblHAay
YLWiH, Haykacka bIHFalAbl >Xafgal >acanybl emaey
XeTicTiKTepiHe BipTanal acep eTes,.

XVpyprusiiblk — XKeTy  XMPYPrTiH  anlpbikwa ici
60/1ca, aHeCTe3MoNor ASCTYPAI TYpAEe HayKacTbiH AypbIC
OPHBIKTBIPYbIHA, KAVHUKaNbIK axyaiablHa >aHe bipre
6onaTblH aypynapbiHa 6alnaHbICTbl, HAYKACTbIH, TypaKTbl
KYWIH cyiemeney, Te3 XaHe TONbIK OAHYbIH KaMTamMachl3
eTyae, >XayanTbl 6osbin Tabbinagbl. byn spwHe, ken
YaKbIT >KaHCbI3JaHAbIPY >KHE >KbIKbIMAYLUbIIbIKTbI
Tanan eTeTiH HeWpOXMPYpPrus/blK — onepauusnapia
MaHblI3bl 30p.

Byn Tangamaga , Hempoxupyprusaa KosgaHbl-
NaTblH |p TypAai No3uuusaFa capanTama >acaiblHagpbl,
XUPYPTUANBIK — >KETYAEr  bIHFalAbIK, TemMognHaMuKa
MeH BEHTUAALMAFA MO3ULMAHBIH, dcep eTyi , Haykac
YWiH >KalnbliblK apacblHAafbl banaHcTayFa Hasap
aypapblnagbl. HaykacTblH >kaliabl XaffalrblHa epekiue
KOHiN ayjapy Kepek, eWTKeHi onepauusgaH KemiHri
HaykacTblH, AypbiC €emMeC >alfacbiMblHaH 6osfaH
HEBPOJIOTMA/bIK  TamnwWbUIblK — XUPYPIUAAbIK — dic

HaTUXeCiHAe 6osFfaH HEBPOJIOTUANBLIK, TanwblablKTaH
KWbIH epeKLIeneHyi MyMKiH.

Kenbip >xanfacbimMgap CTaHZApPTTbl MOHUTOPUHITI
KONjaHyFa Kejepri >kacaliZbl, Hemece MOHUTOPAbI,
OKMeHiH XacaHAbl BEHTUAALMA annapaTblH HEMece KoK
TambIpFa XibepineTiH MHPY3NAHBI XXoHe aHeCTeTUKTepPAi
yakbITWwa ceHAipyai Tanan etegi. CoHaan Xafaannapaa
XOfapblga aTanfaH MaHUNyAuManapablH yakbiTbiH eH,
a3 yakblTKa JeliH KblCKapTyfa apekeT >acay Kepek.
HaykacTblH apHaiibl >XalifacbiM-KanmnbiHa 6GannaHbICTbI
6onFaH ackblHyNnap, ONapAblH ANArHOCTUKACh! XXOHE eM
TOCiNI OCbl TanAgamMaza auTbliagbl.

Ocbl Tangama exi 6enimre 6eniHreH. bipiHwi
benimae 6ac, MOWbIH >aHe JeHere 6alNaHbICTbI
Macenenep TankblnaHazbl, COHbIMEH KaTap,
HeMpoXMpypruanblk onepaumsnapsa ToH apKameH >ary,
6ynipMeH XaTy >xannapsbl Kipegi. Ocbl Xepae, Ci3gepaiH
Ha3apiapblHbI3fa LWOAYAbIH, eKiHLWi 6eniMi yCbiHblIaAbI,
iWneH >aTy >Kaffalbl >XOHE «OTblpy» >XafAalblHa
6ainaHbICTbl BEHO3Abl 3MO0/MS, iLNeH XaTkaHga Kepy
KabineTiH >KOfanTy >aHe mnHeBMouedantoCc CUAKTbI
Macenesep MeH bacbiMAblNbIKTap TajKbliaHaAbl.

PE3IOME

MpvdaHve NpPaBUAbHOTO MONOXEHUS B0SbHOMY
ONf BbINOJHEHNA  HENPOXMPYPTUYECKUX  MpoLeayp,
MMeeT 3HaUUTE/IbHOE BAUSIHWE Ha YCMeX IeYEHUs.

B 71O Bpema Kak Xvpypruyeckuii  foctyn
ABASIETCA  MpeporatmBoi  XWpypra,  aHecte3nmonor
TPaAWLMOHHO HEeCET OTBETCTBEHHOCTb 3a MpaBWJ/bHOE
MoJIoXeHne BOSbHOrO B COOTBETCTBUU C KJIMHUYECKOMN
chTyaumer ¥ COMyTCTBYIOWMMK  3aboneBaHMAMY,
TaK e Kak mnojjepaHue CTabuUIbHOIO COCTOSHMS
60/bHOTO U 0becneyeHUss BbLICTPOTO U MOJHOTO
NpobyxaeHnsa. ITo 0COBEHHO BaXXHO AN BONbLUMHCTBA
HeMpPOXMPYpPruvecknx orfepauuni, KoTopble TpebyroT
JJIMTE/IBHOTO HapKo3a U MMMOBUAN3aLUN.

B sgaHHOM ob30pe Mbl aHanM3Mpyem pasinyHble
MO3WLMK, UCMOJIb3YEMbIE B HEVPOXMPYPTN, NPUHMMAS
BO BHMMaHWe 6anaHCcMpoBaHMe MexXay YA06CTBOM
XUPYPrUYEcKoro JocCTyrna, B/AVSHUEM MO3WULUMM  Ha
reMOAVHaMUKY U BEHTUAALMIO, YA0HCTBO ANA NaumeHTa.
MocneaHee  3acnyxuBaeT  ocoboro BHMMaHWS,
MOCKOJIbKY — MOC/IeONepPaLnOHHbI  HEBPOJIOTMUECKUIA
aedbuunT, Kak CreacTBUEe HEMPaBUILHOMO MOJOXKEHWS
60/bHOTO, MOXET ObiTb  TPYAHO  OTAMUMM  OT

HeBPOJIOrMYecKkoro aeduunTa, ABNAIOLLErocs
CneacTBMEM XMPYPrMyeckoro BMeLlaTesibCTBa.

HekoTopble nMo3vLmmn NpenaTcTBYOT afieKBaTHOMY
MCMONb30BaHWIO  CTaHAAPTHOrO  MOHWTOPWUHra WU
TpebyloT BPEMEHHOro OTCOeAWHEHUA nauueHTa ot
MOHWTOpa, annapata VBJT nan BHyTprBEHHbIX MHOY3U
M aHecTeTMKOB. B 3TMXx cnyuasx cnepyer CTpemMuTbCS
COKPaTUTb BPeMA BbllLenepeyncNeHHbIX MaHUMyaauun
40 MUHUMYMa.

OcnoxHeHuns, CBA3aHHble CO crneunduyeckumm
MOJOXEHNAMU BONBHOTO, UX AMarHoOCTMKa W JeyeHune
Tak>XXe ANCKYTUPYHOTCA B 3TOM 0630pe.

[aHHblA 0630p pa3genéH Ha pJBe vyactn. B
nepBon 4actn obcyXaanucb Mpobiembl, CBA3aHHblE
C MONOXEHWEM TOJIOBbI, LUen W Tena, BKAOYatoLiue
MONOXEHNA Ha CNUHe WM Ha HoKy cneunduuHble Ans
HeMpoxupypruyeckmx — onepauuin. 3pecb  Bawewmy
BHUMaHWIO npejnaraetca BTOpas 4acTb 0630pa, B
KOTOpPOM 06CYXAatTCA  JOCTOMHCTBA W MNpobaembl,
CBfi3aHHble C TMOJIOXKEHMEM Ha XMBOTE U «Cupavee
NOJIOXKEHWe», BKAOYas BEHO3HYH 3MO60/Mt0, noTepto
3peHus Ha Xu1BOTe 1 NHeBMouedanoc.
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