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  ناشر: سخن

  

پايان است. اوست كه بشر را دانش بياموخت و با قلم آشنا كرد. به انسان سپاس و ستايش شايستة پروردگاري كه كرامتش نامحدود و رحمتش بي
  نيز بياموزد.رخصت آن داد كه علم را به خدمت گيرد و با قلم خود و رسم خطوط گويا آن را به ديگران 

  چه را آموختم، به شايستگي عرضه كنم.ام كن تا در آموختن نلغزم و آنجويان راهت قرارم ده و ياريخدايا از شاكران درگاهت و حقيقت

 كادري با پزشكي حيطه در آموزشي هايپيشرفت آخرين با مطابق و نوين سبك به كشور پزشكي آموزشي كمك نظام در پيشرو و يار، حاميرزيدنت
  . است داده قرار خود مخاطبين دسترس در و ارائه را محصولات بهترين همواره متخصصين منظر از گذشته سال ١٣ طي آشنا و مجرب

 سازيروان و مباحث نمودن مفهومي از استفاده با و شده گردآوري و مراقبت هاي ويژه بيهوشي مباحث در غني بسيار محتوي به توجه با رو پيش اثر
است،  داده اختصاص خود به را A رتبه اساتيد از جمعي با ياررزيدنت كيفيت كنترل گروه از گذر روال در و بوده رفرنس و منابع از مؤلف محترم توسط

  .باشيد پايدار و پيروز متعال خداوند ياري با رو پيش مباحث مطالعه تمام با است اميد

  

  مديرمسئول انتشارات

  
  
  
  :باشيد تماس در ما با

  ٠٢١ - ٨٨ ٩٤٥ ٢٠٨  

  ٠٢١ - ٨٨ ٩٤٥ ٢١٦  

  
  : ياررزيدنت مؤسسه الكترونيك آدرس

  www.residenttyar.com 

  info@residenttyar.com 

  :باشيد همراه ما با تلگرام در

  https://t.me/residenttyar  
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  مقدمه مؤلف:

 بسمه تعالي

 

صول منتخب   صه اي جامع از ف سخه كتاب دلينجر آكتاب پيش رو خلا شد كه مرجع آخرين ن شته مي با شنامه ر زمون گواهينامه و دان
  اين كتاب سعي شده است كه تمام مطالب مهم كتاب پوشش داده شود. ترجمهدر  تخصصي بيهوشي و مراقبتهاي ويژه قرار گرفته است.

صل از  ٣٦اين كتاب حاوي  شد كه محتواي هر ف صل ميبا شده ٤ف ست : بخش اول نكات مهم ترجمه  شده ا شكيل  بخش دوم   ؛بخش ت
كتاب سعي شده است كه همچنين در ترجمه  و بخش آخر شامل سوالات ميباشد. key pointبخش سوم  تصاوير و جداول مهم كتاب؛

  استفاده شده است. شيوايي نوشتار حفظ شود به همين خاطر در موارد مفهومي جهت انتقال مضمون اصلي از متن كتاب نيز

  بديهي است انتقادات و پيشنهادات شما؛ما را در ارايه خدمت مفيد وبهينه كمك مينمايد.

  

  زندگي صحنه يكتاي هنرمندي ماست

  د و از صحنه رودهركسي نغمه خود خوان

  صحنه پيوسته به جاست

  ن نغمه كه مردم بسپارند به يادآخرم 

  

  

  آرزوي بهروزي و توفيق 

  بهنام عرب زاده                     

  ١٤٠١آذر             
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  …همه مهر  ميهمه رنج بود و وجودش برا شيو عشق كه وجودم برا يكران فداكار يب يايبه روح پاك مادرم، در ميتقد

  …من است يدلگرم هيبا بوسه بر دستان پدرم كه وجودش ما ميتقد

  …است ميسار زندگ هيسا شيمهربان هساي كه همسرم،  به ميوتقد
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General Principle of M.V  

 
  

  

  

Normal venous admixture :درصد ٥-٢  
  درصد  ١٠تواند تا ميتهويه مكانيكي .دهد  
 هاي آلوئولار به علت بهبود توزيع ونتيلاسيون سبب تواند در بيماريهمچنين مي venous admixture .شود  
  

Dead space area:  ̇نواحي از ريه با نسبت

̇
̇ overdistension ي يا خونرساني ريوي مثل آمبول بالا بنابراين در موارد  

̇
  

∆

∆
 Resistance:  / Elastance:  /∆

∆
 Compliance:  

  

              ١٠ lit/min >اي ) حجم دقيقه٢) ترشحات زياد يا غليظ  ١ :HME (Heat and moisture exchange)هاي كنترانديكاسيون

  ) نياز به داروهاي آئروسل٤  ٣٢ C <) دماي بدن٣
  

(ATC) Automatic tube compensation :  

  فشار راه هوايي حين بازدم حين دم و  ETفشار راه هوايي از ميان  جبران 
  شبيهPSV  
  auto peep  ـ بهبودsynchrony  

  

Respiratory 
failure  

mmHg (Hypoxemic) type I 60<  2PaO   ١استفاده ازHFNC .مفيد است  

mmHg (Hypercapnic) type II 50>  2PaCO   استفاده ازNIPPV .مفيد است  
  

pH ≥ 7.65 or pH ≤ 7.1*   انديكاسيونmechanical ventilation  

  
  درصد. ٥٠در درصدهاي بالاتر مثلاً  cycleكردن   setدر مواردي كه ليك زياد داريم مثل فيستول برونكوپلورال يا ليك مدار تنفسي * 
  

HFOV  بيه شAPRV  به علت هدف مشترك در  فشار راه هوايي متوسط(MAP) يژناسيون براي حفظ بيشترين ركروتمان و اكس
   Ppeakهمزمان با 

 at very high respiratory rate tvery small V  
  تنظيمmean airway pressure  O2cmH بالاتر از  ٥baseline  
  
  

  
                                                             
1 HFNC: high flow nasal cannula 

General Principle  
of M.V

 ٩فصل 
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 Flow 40-60 lit/min  /Frequency 3-5 Hz  /Percentage of Itime: 33% or 50%  
 or NM blockade heavy sedation Require  Salvage therapy in ARDS  
  

Effort adapted modes of MV: PAV  ـNAVA  ـASV  
  

تقويت تلاش تنفسي بيمار با 
preset proportional amount of 

pressure support  

        set-target minute ventilation  بر اساس كمپليانس ديناميك و

patient E-time constant  از طريق   
1-Predict body weight 
2-minimum minute volume limit 
3-pressure limit 

        

        

            

respond to neural input from electrical activity of diaphragm (Edi)   
  

Runaway phenomenon:  در مدPAV هاي مكانيكال اشتباه تخمين زده شود، ونتيلاتور اگر ويژگيover assist كند مي 

 delayed inspiratory ending  improved by PAV plus mode  
  ممنوع است. در بيماران هايپوكسمي شديد يا هموديناميك ناپايدار  Effort adaptedمدهاي * 

  

(PRVC) Pressure regulated volume control or guarantee   يك مد فشاري(pressure limit time cycle)  
  ازtV  به عنوان فيدبك جهت تنظيم فشاري كه لازم است بهtV كند. مطلوب برسد استفاده مي ر همان دهاي بعدي يا در نفس

  نفس
Positive pressure ventilation    / پره لود بطن چپ در چند سيكل بعد افترلود بطن چپ و كمك به كنتراكشن بطني  

  
  است. 2PaCOز كمتر ا ٥  2ETCO ;mmHgباشند  matchدر مواردي كه ونتيلاسيون و پرفيوژن  -
  

  باشد. dependentريه سالم بايد در پوزيشن  در بيماران با آسيب يك طرفه ريه * 

  ١٠٠در صورت <    پوزيشنprone  
  به صورت روتين و طبق برنامه ممنوع است و بايد بر اساس ارزيابي بيمار باشد.ساكشن راه هوايي 

  

  .ساعت شده است ٢٤ >و تحت تهويه مكانيكي  acute respiratory failureدر بيماران  early mobilizationاخيراً توصيه به 
  

Pendelluft effect: جايي گاز از نواحيجابهتواند سبب خودي حين تهويه مكانيكي ميهاي خودبهتنفس  

non dependent more recruited  به نواحيdependent less recruited  شود  peep تواند سبب كاهش اين پديده شود.مي  
  

  برند.سود مي NIPPVاز  COPDهاي خوني مثل ادم قلبي ريوي و مخصوصاً بدخيمي immunocompromisedبيماران * 
  

HFNC : دريافت اكسيژن گرم و مرطوب با سرعتlit/min 2با  ٦٠FiO  درصد. ٢١-١٠٠از  

  آناتوميك / اثر  فضاي مردهpeep  2درماني / دريافتFiO ثابت / مرطوب كردن گاز استنشاقي  
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  ٩جداول و تصاوير مهم فصل  - 

 

 

  

  

  

ARDS, Acute respiratory distress syndrome; PEEP, positive end-expiratory pressure; VT, tidal volume 
Adapted from Fundamental Critical Care Support. Des Plaines, IL: Society of Critical Care Medicine; 2007.. 
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EF, Ejection fraction; FIO2, fraction of inspired oxygen; NIP, negative inspiratory pressure; P(A-a)O2, alveolar-arterial oxygen pressure difference; 
PaO2, partial pressure of oxygen; PaCO2, partial pressure of carbon dioxide; SaO2, arterial oxygen saturation; VC, vital capacity; VT, tidal volume. 

 
 
 
 
 

  
• Fig. 9.3 Pressure wave showing time relationship between patient inspiratory 
effort and ventilator response time (RT). 
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• Fig. 9.4 A plateau pressure measurement can be obtained in assist volume control mode by the performance of an inspiratory hold to better estimate 
the pressure in the lungs. 
 

  

   
• Fig. 9.5 Depicted left to right are square, decelerating, and sine inspiratory flow waveforms 
as options for delivery of volume ventilation. Note that the square waveform produces the 
shortest inspiratory time and that the decelerating waveform does not return to zero flow at 
end inspiration. 
LPM, Liters per minute; V̇ , flow. 
 

 

 
 
 

 
 

  ):٩,٥( توضيح شكل
مناسب بيماري انسداد ريه و  squareمدل 

  بالا و اسيدوز متابوليك شديد ICPبيماران 
   ARDSمناسب  deceleratingمدل 
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• Fig. 9.6 Characteristic pressure-flow waveforms with breathing spontaneously and various types of ventilation. A, Spontaneous breath. Such breaths 
are spontaneous, and inspiratory flow is achieved by the negative pressure generated by the respiratory muscles. Expiration occurs as these muscles 
relax. 
The combination of mandatory ventilator breaths (B or C) with spontaneous breaths (with or without pressure support) is called synchronized 
intermittent mandatory ventilation. B, Assist volume control ventilation. The flow is constant and pressure increases throughout inspiration. C, Assist 
pressure control ventilation or pressure-regulated volume control (PRVC). The pressure is constant and flow decreases throughout inspiration. In PRVC, 
the level of applied pressure may vary from one breath to the next. D, Pressure support ventilation. The pressure is constant and flow decreases 
throughout inspiration. When the flow reaches one-fourth of its initial value, inspiration ends (flow-cycled). The flow and respiratory time are 
determined by patient effort and level of pressure support applied. The tidal volume varies from one breath to the next. 
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• Fig. 9.7 Pressure-time waveforms showing the use of airway pressure release ventilation (APRV). A, APRV as used in ARDS with pressure-supported 
breaths taken on Thigh only and short Tlow (dump time) to allow CO2 removal and PEEP setting. B, A variant of APRV often called bilevel positive 
airway pressure with longer Tlow and pressure-supported breaths allowed on both Thigh and Tlow. Phigh, Pressure high; Plow, pressure low; Thigh, 
time high; Tlow, time low. 

  

  

  

  

  

  

  

  

  

  

  

  

  

• Consideration of patient trajectory, individual physiology, timing of therapy, and severity of illness will make tailoring the 
ventilator prescription most effective. 
• High-pressure alarms are triggered by patient factors (such as decreased compliance and increased resistance of the respiratory 
system) or by ventilator circuit malfunction (obstruction or kinking of the ET). 
• Low-pressure alarms are generally secondary to a leak in the system (ventilator circuit, ET or cuff) or patient (large pressure 
loss from a bronchopleural fistula). 
• Closed-loop control of calculated tracheal pressure, as seen with ATC, allows compensation for ET resistance. 
• The breath generated by a mechanical ventilator can be separated into four phases: triggering, inspiration, cycling, and 
expiration. 
• With pressure control and pressure support breaths the pattern of inspiratory flow is a natural decelerating pattern as the 
pressure gradient for flow decreases as pressure rises in the patient’s lungs. 
• In AC ventilation, a mandatory number of breaths are set and delivered with a set pressure or flow (assisted or unassisted), and 
if the patient’s respiratory rate is higher than this backup setting (rate), additional assisted breaths to the preset pressure or flow 
are delivered. The target variable can be pressure (PC/AC) or volume (VC/AC). 
• With SIMV, the ventilator delivers a mandatory number of breaths with a set pressure or flow (assisted or unassisted), similar 
to AC ventilation. However, spontaneous breaths are delivered upon patient triggering during a timing window created around 
the delivery of mandatory breaths. These spontaneous breaths can be totally driven by patient effort or pressure enhanced as 
pressure-controlled/flow-cycled (PS) breaths. 
• Although outcome data are lacking compared with conventional ventilation using protective lung strategies, the reported 
advantages of APRV include sustained alveolar recruitment with improved oxygenation, higher mean airway pressures 
accomplished with lower Ppeak and Ppl, spontaneous breathing throughout the ventilatory cycle, and decreased use of sedation 
and neuromuscular blockade in severe ARDS. 
• PAV is a mode of partial support in which ventilator assist is delivered in proportion to patient effort. 
• NAVA is similar to PAV in that it is also an effort-adapted mode of partial assist. Unlike PAV, which responds to the 
mechanical output from the patient, NAVA responds to the neural input from the Edi. Pressure is applied in a linear proportion 
to Edi, and this requires the placement of an esophageal electrode (similar to nasogastric tube placement). 

Key Points 
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1. A patient is triggering the ventilator and is being 
ventilated with a pressure-controlled, time-cycled breath, 
using a decelerating inspiratory waveform pattern. Flash 
pulmonary edema develops. Which of the following 
statements are true? 
a. Owing to a decrease in compliance, airway pressure will 
increase until the alarm limit is reached. 
b. Owing to a decrease in compliance, flow and tidal 
volume will decrease, and airway pressure will stay the 
same. 
c. Owing to a change in mechanics, intrinsic positive 
endexpiratory 
pressure (PEEP) will develop, as exhalation will be 
prolonged. 
d. Tidal volume will stay the same, but flow will increase 
owing to increased work of breathing. 
Answer: b  
The patient is being ventilated with pressure-assist control 
ventilation (i.e., “pressure control”). This mode of ventilation 
is patient triggered, because the patient is actively triggering 
and can use pressure or flow triggering (like many modes). 
During inspiration, a clinician-set pressure is controlled, or 
targeted, and pressure control is always time-cycled with a 
decelerating inspiratory waveform pattern. In pressure-
targeted breaths, if mechanics change, flow and volume will 
change. In the case of pulmonary edema, the problem lies in 
reduced compliance. As such, flow and tidal volume will 
decrease. Answer a would be correct if the patient was on 
volume-assist control, as tidal volume would stay the same, 
but pressure would increase. A decrease in compliance will not 
cause a reduction in expiratory flow; therefore answer c is 
incorrect. In reference to answer d, because this is a 
pressuretargeted breath, flow may indeed increase if the 
patient’s work of breathing and inspiratory effort increases. 
However, tidal volume will decrease as a result of the 
decreased compliance. 
 
2. Which one of the following is most correct concerning 
hemodynamic effects of positive-pressure ventilation? 
a. A positive-pressure breath is always associated with a 
drop in arterial blood pressure. 
b. During volume-assist controlled ventilation, intrinsic 
positive end-expiratory pressure (PEEP)-induced elevated 
intrathoracic pressure can be minimized by decreasing 
inspiratory flow. 
c. The immediate effect of a positive-pressure breath is a 
decrease in venous return secondary to an elevation in 
right 
atrial pressure and an increase in left ventricular stroke 
volume secondary to increased venous return from the 
pulmonary veins. 

d. By increasing pleural pressure, mechanical ventilation 
increases left ventricular afterload. 
Answer: c.  
The physiology of a positive-pressure breath is predictable: 
an increase in intrathoracic pressure causes an increase in 
juxtacardiac and right atrial pressure. As right atrial pressure 
is the back pressure for venous return, right ventricular venous 
return decreases. At the same time, compression of the 
pulmonary veins causes an increase in left ventricular return 
and stroke volume on the left side of the heart increases. 
Several cardiac cycles later, the decreased venous return from 
the right side now presents itself to the left side (usually during 
expiration), and left-sided stroke volume decreases. This is one 
example of ventricular interdependence and is what generates 
pulse pressure variation. The overall hemodynamic effects, 
such as arterial hypotension, are typically dependent on 
volume status and baseline left ventricular function. 
Decreasing flow during volumecontrolled ventilation will 
increase inspiratory time and worsen intrinsic PEEP. Positive-
pressure ventilation always decreases left ventricular 
afterload. 
 
3. All of the following statements about mechanical 
ventilation are correct except: 
a. A decrease in the end-tidal carbon dioxide (ETCO2)–
partial pressure of carbon dioxide (PaCO2) gap indicates 
an increase in dead space. 
b. Pairing a spontaneous awakening trial (SAT) with a 
spontaneous breathing trial (SBT) effectively reduces 
ventilator time and days in the intensive care unit. 
c. An SBT can be conducted through a T-piece or on low-
level pressure support. 
d. Mechanical ventilation in acute respiratory distress 
syndrome (ARDS) is approached with the knowledge that 
overdistention can result in alveolar injury. 
Answer: a.  
 
A normal ETCO2-PaCO2 gap is about 5 mm Hg, with ETCO2 being 
less than PaCO2. An increase in that gap is typically indicative of an 
increase in dead space, whether due to altered ventilation-perfusion 
relationships or an acute drop in cardiac output. Daily assessment of  
readiness to liberate from the ventilator, along with 
protocolized SATs and SBTs and targeted sedation practices, 
are the most effective means of safely discontinuing 
mechanical ventilation. The literature supports the fact that 
SBTs can be conducted via a T-piece, low levels of pressure 
support or continuous positive airway pressure (CPAP), once 
or twice daily, and for 30 minutes up to 120 minutes. 
The literature support exists for a greater beneficial effect of 
PEEP when applied immediately after the onset of ARDS. 
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