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Important items 

============= 

 Water content (Total body water ) or TBW 

 Compartments & distribution 

 Na content 

 Balance between  water input and water output 

 Control of body water 

 Hypovolemia & Hypervolemia 

 Types of fluids 

 Maintenance fluid therapy 

 Fluid distribution 
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Water content & Total body water (TBW) 

=============================== 

 ِب ٘ٛ ؽغُ اٌّبء فٝ عغُ الأغبْ ؟

 ↙↙ دٖ فٝ  اٌطت اعّٗ

Total body water (TBW) 

 ٚدٖ ثيجمٝ

60% of body weight in men 

50% of body weight in women & elderly of both sexes. 

 هت اٌّبء دٖ ِزٛصع اصاٜ عٛا عغُ الأغبْ ؟

 !! اٌّبء ِزٛصع ػٍٝ ؽيضيٓ

 ↙↙↙↙ ٛعٛد ثذاخً اٌخلايب ٚدٖ اعّٗٚ٘ٛ اٌّبء اٌّ الحيس الاول

ICF (Intracellular compartment) 

 TBW ِٓ وً اي 2/3ٚدٖ ثيّضً 

 ٘ٛ اٌّبء اٌّٛعٛد خبسط اٌخلايب ٚدٖ اعّٗ الحيس التانً

Extracellular compartment fluid (ECF) 

 TBW اي 1/3ٚدٖ يّضً 

 

 .. ؼبٚهجؼب ِؼ ِؼٕٝ أٗ ثشٖ اٌخلايب يؼٕٝ فٝ اٌٙٛاء !! لا هج

  ثشٖ اٌخلايب دٖ يؾًّ ؽيضيٓ فغيشيٓ

   - ٚاٌؾيض اٌزبٔٝ ٚ٘ٛ ِٛعٛد ثيٓ اٌخلايب ٚثؼنٙب ٚ٘ٛ

Interstial compartment 

= 3/4 of ECF 

عٖٛ اٌذٚسٖ اٌذِٛيٗ اٚ الاٚػيٗ اٌذِٛيٗ  ٚدٖ  ٚياٌؾيض الأ -

 أٚ اٌٍٝ ٘ٛ اٌغبئً اٌٍٝ ثيىْٛ اٌذَ ٚ٘ٛ اٌجلاصِب

Intravascular compartment 

= 1/4 volume of ECF 
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  ...ٔذٜ ِضبي ػؾبْ ٔفُٙ الاؽغبَ دٜ ٚاٌّىٛٔبد دٜ

 ويٍٛ ٠٧ٌٛ ساعً ٚصٔٗ 

 ! TBW ػبٚصيٓ ٔؼشف اي

TBW = 60 % of BW = 60/100 × 70 = 42 litre 

 ..ٌزش ِبء 42يجمٝ اٌشاعً دٖ عغّٗ يؾزٜٛ ػٍٝ 

 هت ِزٛصػيٓ اصاٜ ؟

ICF = 2/3 × TBW 

= 2/3 × 42 

= 28 litre 

 ٚدٖ اٌؾغُ اٌىٍٝ  ٌٍّيٗ عٖٛ خلايب عغّٗ

 ٚاٌجبلٝ ٘ٛ

ECF = 1/3 × 42 = 14 litre 

 دٖ ِزٛصع اصاٜ ؟ ECF هت

Intravascular compartment = plasma volume = 1/4 × ECF 

= 1/4 × 14 

= 3.5 Litre 

 ٌزش 3.5يؼٕٝ ؽغُ اٌجلاصِب ػٕذٖ 

 ٚاٌٍٝ فبمً ٘ٛ اي

Interstitial compartment 

= 3/4 × ECF 

= 3/4 × 14 

= 10.5 litre 

 

 دٜ صبثزٗ ِب ثززغيشػ فٝ اٌؾخـ اٌطجيؼٝ ؟ compartments اٌغإاي اٌُّٙ : ٘ٛ ايٗ اٌٍٝ ثيخٍٝ اؽغبَ اي

  ٔمغّٙب وذٖ : ط

 ِب رذخٍؼ عٛا اٌخلايب ٚرضٚد اي ECF ،، ٌٚيٗ اٌّيٗ اٌٍٝ فٝ اي ICF صبثذ ػٍٝ ؽغّٗ ثبٌٕغجٗ ًٌ ECF ايٗ اٌٍٝ ثيخٍٝ اي

ICF ؟  

 ..compartment دايجٗ فٝ اٌّيٗ ٚدٜ اٌٍٝ ثزضجذ ؽغُ اٌّيٗ فٝ وً electroytes الاعبثٗ : اْ سثٕب عجؾبٔٗ ٚرؼبٌٝ ػًّ
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 ثجغبهٗ اي 

Main electrolyte in ECF 

 Solute ٘ٛ اٌقٛديَٛ ٚدٖ ٘ٛ اي

Solute 

 يؼٕٝ دايت

 Na ِٚؼظُ اي

80 - 90% 

 ICF ٚاٌجبلٝ فٝ اي ECF ِٕٗ فٝ اي

 ٌٍّؼ اٌٍٝ ثيغجش اٌّبء رفنً ِؼبٖ فٝ اٌؾيض ثزبػٗ ومٖٛ عبرثٗاٌقٛديَٛ ٘ٛ ا 

 ٚثٕبءا ػٍيٗ فبٌّبء ٚاٌقٛديَٛ لشيٕبْ ..

 ٚثبٌزبٌٝ لاثذ اْ ٕ٘بن ػلالٗ ٔغجٗ ٚرٕبعت ثيٓ اٌّبء ٚاٌقٛديَٛ

  ثّؼٕٝ أٗ ارا ثمٝ اٌقٛديَٛ فٝ ِؼذٌٗ اٌطجيؼٝ فٝ اٌجلاصِب 

 ..وّيٗ اٌقٛديَٛ فّؼٕٝ رٌه اْ وّيٗ اٌّبء ِٕبعجٗ ِٚزٛصأٗ ِغ

  Plasma Na لاْ اي

 ِب ٘ٛ الا رشويض ٌٍقٛديَٛ فٝ ِبء اٌجلاصِب

 ٔخٍٝ ثبٌٕب

Plasma Na 

 ِؼ ٘ٛ

Na content in the body 

 سثّب يىْٛ

Na content: normal 

 اٚ ؽزٝ ِزضايذ ِٚغ رٌه اٌّشيل ػٕذٖ

Hyponatremia 

 يٗ ،، ٚدٖ ِؼٕبٖ اْ وّيٗ اٌّيٗ صادد ػٓ وّيٗ اٌقٛديَٛ اٌذايت ف

 فبدٜ اٌٝ رخفيف اٌقٛديَٛ ػٓ رشويضٖ اٌطجيؼٝ

 ٚاٌؼىظ فٝ اي

Hypernatremia 

 هجؼب اي

Normal Na = 135 - 145 m.mol/L 
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 ؛ الجسئيه التانيه من السؤال

 ٘ٛ ايٗ اٌٍٝ ثيخٍٝ ؽغُ اي

Intravascular compartment 

 صبثذ ٘ٛ ٚاي

Interstitial compartment? 

 capillary wall  زذخٍؼ ٚرؼذٜ ايثٌجلاصِب ِب ا في يؼٕٝ ٌيٗ اٌّيٗ اٌٍٝ

 interstitial  ٚرخؼ فٝ ؽيض اي

 !ٚرغيش اٌؾغُ ثزبػٗ ؟

اْ سثٕب عجؾبٔٗ ٚرؼبٌٝ ؽو اٌيبد لٛيٗ ٌٍؾفبظ ػٍٝ ثمبء اٌّبء عٛا اٌذٚسٖ اٌذِٛيٗ ٚوّبْ ثززؾىُ فٝ ؽشوخ اٌغٛايً  الاجابه :

 ِب ثيٓ اي

 Circulation  

 ٚاي

 Interstitium 

 عّٙبٚدٜ ا

Starling forces affecting capillary permeability 

 ايٗ دٜ ؟ ..

 لٜٛ وً ارٕيٓ ػىظ ثؼل  4دٜ  

 

ارٕيٓ ثيغؾجٛا اٌغٛايً ِٓ ايٚ  

Interstitial compartment  

 اٌٝ

Intravascular compartment 

(Suction forces) 

 ارٕيٓ ثيذفؼٛا اٌغٛائً أٙب رزؾشن ِٓ اي

Intravascular compartment 

 اٌٝ

Interstitial compartment 

(Pressure forces)

ّ٘بٚ  

Plasma oncotic pressure 

ؽجيت اٌّلاييٓ ٚوّبْ ِغإؤي  albumin ٚاٌٍٝ ثيؼٍّٗ اي

  effective circulatory volume ػٓ اي

 اٌزبٔي ٘ٛٚ

 Lymphatic drainage 

 ّ٘بٚ

Hydrostatic pressure 

 ٚاٌضبٔي 

Capillary permeability 
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 ٚلذ ثؼل فٝ الأغبْ اٌطجيؼٝ اٌمٜٛ دٜ ِزؼبدٌٗ

Suction = pressure 

 اٜ خًٍ ٘يإدٜ اٌٝ رٛصيؼٗ ِخزٍفٗ ِٓ اٌغٛايً ٘زضٚد اٌّيٗ فٝ عضء ػٓ اٌزبٔٝ

 ُٙٔمٛي ِضبي ػؾبْ ٔف !! 

 إٌبط اٌٍٝ ػٕذُ٘

Hypoalbuminemia 

 عٛاء وبْ عججٙب

Liver cirrhosis 

 اٚ

Nephrotic syndrome 

 .. اٚاٚ .. 

Low albumin = low oncotic pressure 

 ٚدٖ

Suction force 

 ٚ٘يجمٝ ِؼٕٝ وذٖ اْ اٌّيضاْ اخزً

Pressure forces 

 الٜٛ

 ٚثبٌزبٌٝ اٌّيٗ ٘زجذأ رزؾشن ِٓ اي

Intravascular compartment 

 ٚرٙشة ًٌ

Interstitial compartment 

 الاِبوٓ اٌٍٝ ثزٙشة ٌٙب اٌّيٗ فٝ اي

Interstitial compartment 

 ٘يب

Subcutaneous tissue 

Peritoneum 

Pleura 

 nephrotic ػؾبْ وذٖ فٝ ِشيل اٌىجذ اٚ اي

 ٘زلالٝ

LL edema, Ascitis 

± 

Pleural effusion 

 

 ِٝٔضبي رب 

Lymphatic obstruction 

 ِؼٕبٖ اْ اي

Lymphatic drainage 

 ارمفً ٚثبٌزبٌٝ مؼف وفخ اي

Suction 

 ٚرزشاوُ اٌغٛائً فٝ اي

Lymphatics 

 ثظ هجؼب ثزؼًّ

Non pitting edema 
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 ِضبي ػٍٝ اي 

Pressure forces 

 ٌٛ ِشيل ػٕذٖ

Heart failure 

 يجمٝ اي

Preload 

 ثزضيذ ِّب يٕؼىظ ػٍٝ

Venous blood 

 ٚاٌٍٝ ثيزشاوُ فيٗ اٌذَ ٚثبٌزبٌٝ ثزضيذ اٌّيٗ فٝ اي

 Intravascular compartment 

 فيضٚد اي

Hydrostatic pressure 

 ِّب يمٜٛ وفخ اي

 Pressure forces 

 ٚفٝ إٌٙبيٗ يإدٜ اٌٝ دفغ اٌغٛايً ِٓ اي

Intravascular compartment 

 اٌٝ

Interstitial 

 ٚيؾقً

LL edema 

± 

Ascitis 

± 

Pleural effusion 

 

 

 

 ِضبي اخيش 

 إٌبط اٌٍٝ ػٕذُ٘

DVT 

 عٍطٗ لبفٍٗ اٌٛسيذ ٚثبٌزبٌٝ

Venous blood accumulate 

 فيؼٍٝ

Both hydrostatic pressures 

+ 

Capillary permeability 

 ٚيؾقً

LL edema & swelling 

 فٝ اٌغبق اٌٍٝ فيٙب اٌغٍطٗ فمو
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Balance between water input and water output 

============================== 

صبثزٗ ثشمٗ..ِغ إٔب ثٕؾشة ِيٗ ٚ فٝ ِيٗ فٝ الاوً ٚوّبْ فٝ رفبػلاد  اؽٕب ؽغُ اٌّبء فٝ عغّٕب صبثذ ٚرٛصيؼزٗ ثٕغجٗ

ويّيبئيٗ ٔزيغٗ ػٍّيبد ؽيٛيٗ ثزؾذس داخً اٌغغُ ثزطٍغ ِيٗ..ِٚغ رٌه ثيفنً اٌؾغُ صبثذ..ٚدٖ لاْ اؽٕب ثٕطٍغ ٔفظ ِغّٛع 

  ػٓ هشيك اٌىّيبد اٌٍٝ دخٍذ ٚأزغذ ِٓ اٌّيٗ ثشٖ اٌغغُ

 اٌىٍٝ فٝ فٛسٖ ثٛي 

 ٝفٛسح ػشق اٌغٍذ ف 

 (٘ٛاء اٌضفيش ) ثخبس ِبء 

 ( اٌجشاص ) وّيٗ مئيٍٗ ِٓ اٌّبء 

  input هت رؼبٌٛا ٔؾغت الً وّيبد ِّىٕٗ داخٍٗ ن

 ٚلا لا ؟ output ٚٔؾٛفٙب ِؼبدٌٗ لالً وّيبد خبسعٗ ن

 .. .هجؼب دٖ فٝ الأغبْ اٌغيش ِشيل

 Minimal obligatory water intake 

Sum of 

Ingested water (500) 

+ 

Water in food (800) 

+ 

Water from oxidation (300) ُرفبػلاد داخً اٌغغ 

 دٖ الً وّيبد خبسعٗ 16٧٧اٌّغّٛع 

 دٖ ِؼٕبٖ اْ ٕ٘بن Water balance  

  TBW ػؾبْ وذٖ

 ِٚفيؼ صبثزٗ ِب ثززغيشػ فٝ اٌؾخـ اٌغيش ِشيل

Water reserve 

 Reserve  ٌٛ فيٗ

 ٘يزشاوُ اِب فٝ اي

Intravascular Compart 

Or 

Interstitial 

 ٚ٘يؼًّ ِؾبوً فؾيٗ هجؼب
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 ًّهت ايٗ اٌٍٝ ثيؼ Control on water  

  ّ ّ  اٌ  خشط ِٚب ثيّٕٙب ٚاٌٍٝ ثيزؾىُ فيُٙذخً ٚاٌ

  ّ  ذخًيؼٕٝ ايٗ اٌ

 ػٓ هشيك ايٗ ؟

GIT 

 ...ِٓ اٌفُ لأٗ دٖ اٌٍٝ ثٕؾشة ِٕٗ اٚ ثٕزٕبٚي اٌغٛائً عٛاء وبٔذ ِجبؽشٖ اٚ ِغ الاوً

 ب ؽشثؼ ِيٗ ٌّذٖ يِٛيٓ اٚ اوزش ِضلايجمٝ ٌٛ ٚاؽذ ِ

 اي

Input (intake) become < Output 

 ٘يجمٝ اعّٗ

Negative water balance 

 اٌّؾقٍٗ

Low TBW 

 ٚاٌٍٝ ثزغبٜٚ

Dehydration 

 هت ايٗ اٌّخشط ؟ 

Urine - stool - skin - expiration 

Urine اي 

 kidney الدٖ ِقذسٖ 

 غُ ،،ثظ ِؼ ٘يب اٌؼنٛ اٌٛؽيذٚدٜ اُ٘ ػنٛ ثيزؾىُ فٝ اٌّيٗ فٝ اٌغ

 وٛيغٗ ،،  GFR  اٌؼيبْ اٌغٍيُ اٌٍٝ ٚظبئف اٌىٍيزيٓ ػٕذٖ عٍيّٗ ٚثبلادق وفبءح اٌىٍيزيٓ اٌٍٝ ٘يب اي

  Water balance٘يجمٝ غبٌجب اي

 ِنجٛهٗ

 ٍٜٛهت ٌٛ اٌّشيل ػٕذٖ فؾً و (( Renal failure 

 هجؼب وّيخ اٌجٛي ٘زمً ػٓ الً ؽغُ ِّىٓ

 Water output  ٚثبٌزبٌٝ 

 ..٘يمً

 يؼٕٝ اي

Input (intake) > output 

 ٚاٌّؾقٍٗ

(hypervolemia) Volumes overload 

 TBW يؼٕٝ اي

 ٘زؼٍٝ
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 هت ٌٛ اٌىٍٝ فمذد اٌمذسٖ ػٍٝ مجو وّيخ اٌجٛي 

 صٜ ِضلا ٚاؽذ ثيبخذ وّيبد وجيشٖ ِٓ ِذساد اٌجٛي

 عبػزٙب ٘يجمٝ اي

Urine output —< high 

  output ؼ لبدس يٛاوت ايِّٚىٓ الأغبْ ِّٙب ؽشة ِ

 ٚثبٌزبٌٝ يذخً فٝ

Dehydration 

 ْػٕذٔب وّب  Skin 

 الأغبْ اٌطجيؼٝ اٌٍٝ اٌغٍذ فيٗ ِفيٙٛػ ؽشٚق وجيشٖ ،، ِغ ٚظبيف وٍٝ ِظجٛهٗ ،، 

  Balance ٘يجمٝ اي

 فيٗ ِظجٛه

 اٌٍٝ ِغبؽزٙب وجيشٖ .. .Burns .. ٌىٓ فٝ ؽبٌخ اٌؾشٚق

 ّيٗ.. ٚثبٌزبٌٝاٌّشيل ٘يفمذ وّيبد وجيشٖ ِٓ اٌ 

Output > input 

dehydration result:Net  

 ثشمٗ اؽٕب ِضلا فٝ اٌؾزبء ثٕؼشق ػشق لٍيً اٚ ِب ثٕؼشلؼ خبٌـ رمشيجب ٚثبٌزبٌٝ ٘يمً اي 

Water output 

 ٚدٖ اٌّفشٚك يخٍٝ اي

Input > output 

 ٚيؾقً

Hypervolemia 

 ٌىٓ دٖ ِب ثيؾقٍؼ

 غؼ ثبٌؼطؼ فجيؾشة ِيٗ لٍيٍٗ لاْ الأغبْ اٌطجيؼٝ فٝ اٌؾزبء ِب ثيؾ

 ٚوذٖ يجمٝ لًٍ اي

Input 

 skin water loss  صبٔيب ػؾبْ يؼٛك

 ٘يٕؼىظ ػٍٝ اٌىٍيزيٓ اٌٍٝ ٘زخٍيٗ يغيت وّيبد وجيشٖ ِٓ اٌجٛي.. 

 ػؾبْ فٝ إٌٙبيٗ يؾقً

Balance 
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 ايRespiratory tract  

 ثيطٍغ ثخبس ِيٗ ِغ إٌفظ

 ٌىٓ ٌٛ ِضلا ِشيل ػٕذٖ

Tachypnea 

 جت ِشمٝلاٜ ع

 fever ٚخقٛفب صيبدٖ إٌفظ اٌٍٝ ثزؾقً ِغ اي

 يؾقً..ٚصيبدح رجخش اٌّبء

Excessive loss 

 ،،  water output فذٖ ٘يضٚد وفخ اي

  dehydration...ِّٚىٓ يؼًّ دسعبد ِٓ اي

 3٠وً دسعٗ ؽشاسٖ صيبدٖ ػٓ 

 اٌغغُ ثيفمذ ِؼب٘ب

100 - 150 ml 

 اخيشا اي Stool  

 ٌٛ ٚاؽذ ؽقٍٗ

Diarrhoea 

 ارْ ٘يفمذ وّيبد وجيشٖ ِٓ اٌّيٗ ػٓ اٌطجيؼٝ ،،

 output  فذٖ ٘يضٚد وفخ اي

 ٚثبٌزبٌٝ اٌّٛمٛع ٌٛ اعزّش ٌفزشاد هٛيٍٗ ثذْٚ رؼٛيل اٚ ػلاط ٘يؾقً

Dehydration. 

 !!!ػشفٕب وذٖ اٌذاخً ٚػشفٕب اٌخبسط 

 ؟ اٌذاخً ٚ اٌخبسط ايٗ اٌٍٝ ثيزؾىُ في 

 اٌٍٝ ثيزؾىُ فٝ اٌذاخً يؼٕٝ اٌؼطؼ

 Thirst mechanism  ي٘ٛ ا

 ٚدٜ ٌيٙب عٕزش ِخقٛؿ فٝ اٌّخ

 ثبٌزؾذيذ hypothalamus فٝ اي

 هت ٚاٌٍٝ ثيزؾىُ فٝ خشٚط اٌّيٗ ػٓ هشيك اٌىٍيزيٓ ٘ٛ ِيٓ ؟ 

Anti-diuretic hormone 

 سثٕب خٍمٗ ِخقٛؿ ٌٍّّٙٗ دٜ
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 ُٙاؽّؼٕب دٚي ػٍي Control ؟ِجبؽش 

  Water intakeلاْ

  Water input يغٝ ٚاٌىجيش ًٌػٓ هشيك اٌفُ ٘ٛ اٌّقذس اٌشئ

 Water output ٚلاْ اٌىٍيزيٓ ثيّضٍٛا اوزش ٚاوجش ِقذس ِٓ ؽيش اٌؾغُ فٝ اي

 ُاصاٜ ؟....  فٝ الأغبْ اٌطجيؼٝ اٌغيش ِشيل دٚي ثيؾزغٍٛا ِغ ثؼل فٝ رٕبغ!! 

 Sensor  اٌغغُ فيٗ

 ٌىّيخ اٌّيٗ ٌٚىّيخ اٌٍّؼ

 Na  اٚ صادد وّيخ اٌٍّؼ  ، ٌٛ لٍذ وّيخ اٌّيٗ اٌٍٝ داخٍٗ ػٓ اٌٍٝ خبسعٗ

 ..فٝ اٌؾبٌزيٓ أذ ِؾزبط ِيٗ

 input  أذ ِؾزبعٙب ػؾبْ رنجو وفخ اياٌؾبٌٗ الاٌٚٝ فٝ 

 أذ ِؾزبعٙب ػؾبْ رنيف ِمذاس ِؼيٓ ِٓ اٌّيٗ ػٍٝ لذس وّيخ اٌٍّؼ اٌٍٝ اخذرٙب ثبٌظجواٌؾبٌٗ اٌزبٔيٗ فٝ 

 ثؾيش يؾبفع اٌغغُ ػٍٝ ِغزٜٛ ايلاْ اٌؼلالٗ ثيٓ اٌّيٗ ٚاٌقٛديَٛ ٌيٙب ٔغجٗ ٚرٕبعت  

 Na in ECF 

  ِٓ135 - 145  

 ٌٝٚاٌؾبٌٗ الا : 

Thirst center &Thirst receptors 

  input ٘ززؾغغه ثبٌؼطؼ فٙزؾشة ِيٗ ثمذس يشفغ اي

 output ٌؾذ ِب يجمٝ ِغبٜٚ ًٌ

 ٗاٌؾبٌٗ اٌزبٔي: 

Osmoreceptors 

 فٝ اي

Hypothalamus 

 ٌٝ ٘زٕجٗ اي٘زؾظ ثضيبدٖ اٌقٛديَٛ ،، ٚثبٌزب

Thirst center 

 ػؾبْ يخٍيه رؾشة ِيٗ

  ٌٝٚوّبْ فٝ ؽبٌخ اٌقٛديَٛ اٌٍٝ ٌغٗ ػب 

  Brain ِّىٓ اي

 Brain natriuretic peptide(BNP)  يفشص ِبدح اي

 يؼًّ ؽٛيخ

Natriuresis via kidneys 

 رطشد ؽٛيخ اٌٍّؼ اٌضيبدٖ

 ػؾبْ ينجو ٔغجخ اٌٍّؼ .. 

  .. kidneys شيك ايٚدٜ وّبٌخ اٌؾبٌٗ اٌزبٔيٗ ػٓ ه
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 اِٚبي وّبٌخ اٌؾبٌٗ الاٌٚٝ ػٓ هشيك اي kidney ايٗ ؟ 

  ..thirst center ٘ٛ اْ اٌٛاؽذ ٌّب يىْٛ ػطؾبْ ..اٌٝ عبٔت أٗ ثيؾشة وبعزغبثٗ ًٌ

 Posterior pituitary وّبْ اٌّخ ثيذٜ اِش اي

  ..ADH ػؾبْ رفشص اي

  ..collecting tubules فيشٚػ ٌٍىٍيزيٓ ٚثبٌزؾذيذ اي

 Anti-diuresis ٚيؼًّ

 ٚيمًٍ اٌجٛي ػؾبْ يؼًّ

Balance 

 اخش ؽئ فٝ اي Control 

 .. ٘ٛ .. ِٚب ثيّٕٙب

 ٚ٘ٛ اي

Circulation /heart 

Factors affecting capillary permeability 

 ٚدٚي يب عّبػٗ ثينجطٛا

 Compartments اؽغبَ اٌّيٗ فٝ اي

 ،، output ٚاي input يثؾىً اعبعٝ ِٚجبؽش ٌىٓ ِبٌّٙؼ ػلالٗ خبٌـ ثب

 ِّىٓ يزأصشٚا  ثؾىً هفيف رجبػب لاٜ ِشك فٝ إٌظبِيٓ دٚي output ٚاي input ٚاْ وبْ اي 

 يؼٕٝ ايٗ اٌىلاَ دٖ ؟ 

  Heartاٚي ؽبعٗ اي

 ٌٛ الأغبْ لٍجٗ هجيؼٝ ِؼٕذٚػ لا

Systolic heart failure 

 ٚلا

Diastolic heart failure 

 ٚاٌىٍٝ عٍيّٗ

 ٘يجمٝ فيٗ

Water balance 

Input = output 

 ECFٚوّبْ اي

 ثفشػيٗ ؽغُّٙ ِظجٛه

 هجمب ٌمبْٔٛ ؽغبة اي

Water volumes 

 اٌٍٝ ؽشؽٕبُ٘ فٝ الاٚي..يؼٕٝ

Normal volume of water in (intravascular compartment) 

& 

Normal volume of water in interstitial compartment.. 
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 ٖهت ٌٛ اٌّشيل ػٕذ Heart failure 

 عٛاء

Systolic or diastolic 

  Pump action٘يؾقً اخزلاي فٝ اي

 pump لاْ اٌمٍت ثيؾزغً ن

 ) ٌٗ ) اٌجلاصِب ٚثبٌزبٌٝ ٘يؾقً خًٍ ِب ،، ثيٓ اي اٌذَ اٌٍٝ سايؼ

 Preload ٚدٖ ثيؼشف ثبي

  Venous bloodٚدٖ ثيّضً ة اي

 ٚوّبْ اخزلاي فٝ اٌذَ اٌٍٝ خبسط ِٕٗ

 Afterload  ٚدٖ ثيّضً ثبي

 خٍٝ ثبٌىُ وّيخ اٌّيٗ فٝ اٌجلاصِب ) اٌذَ( ِب صادرؼ

 (ٚلا رشاوّذ ثفؼً مؼف ػنٍخ اٌمٍت ) اٌّنخٗ

 ٚثبٌزبٌٝ اي

Intravascular compartment 

 رشاوُ فيٗ وّيبد وجيشٖ ِٓ اٌغٛايً 

 ٚدٖ ٘يضٚد اي

Hydrostatic pressure 

& capillary permeability 

 Starling forces  ٚيؾقً اخزلاي فٝ اي

 ػٍٝ ِغزٜٛ اي Preload  

  Venous sideٚدٖ اي

 ٘يؾذس

 ؽشوٗ اٌّيٗ ِٓ اي

Intravascular compartment 

 اٌٝ اي

Interstitial compartment 

 فٝ فٛسٖ

LL pitting edema 

Pleural effusion 

± 

Ascitis 
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  Afterloadػٍٝ ِغزٜٛ اي

Diastolic filling pressure 

 ٘يؼٍٝ 

  Left atrium ٚمغو اي

 يؼٍٝ  ٘

 lungs  ٚدٖ ٘يٕؼىظ ػٍٝ اي

 ٚرٕزمً اٌّيٗ ِٓ اي

Intravascular compartment 

 اٌٝ

Interstitial compartment 

 فٝ اٌشئزيٓ ٚيؾقً

Interstitial pulmonary edema 

 ثذسعبرٙب اٌّؼشٚفٗ ٚدٜ رىبفئ

Left sided heart failure 

  ٚػٍٝ اٌغبٔت الاخش ثيؾقً

LL edema, ascites 

 +  

High JVP  

(Accumulation of fluid with increased pressure in Jugular veins that reflect right atrium) 

 ٚدٖ يىبفئ

Right sided heart failure 

 Heart failure  يجمٝ فٝ اي

ٛ٘ 

Volume overload 

  Outputٚلا ثبي input ٌيظ ٌٗ ػلالٗ ثبي

 ٌٚىٓ اخزلاي ِب ثيٓ اي

Intravascular compartment 

 ٚاي

Interstitial compartment 
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 اِب فٝ ؽبلاد اي  

Shock 

 ثيؾقً ايٗ ؟

Failure of tissue perfusion 

 ايب وبْ اٌغجت

 Shock هجؼب اعجبة اي

Hypovolemic 

 Cardiogenic 

 Septic 

  Anaphylactic 

 اي

Hypovolemic shock 

ِؾىٍٗ فٝ اي ٘يب اٌٛؽيذٖ اٌٍٝ عججٙب  

Input & output 

جبلٝ اخزلاي فٝ رٛصيغ اٌّيٗاٌ  

 ازاي ؟

Hypovolemic shock 

 ِٓ اعّٙب

Hypovolemia 

 ػٕيفخ ٚفٍذ ٌذسعخ اي

Shock (circulatory failure) and failure of tissue perfusion 

  Hypovolemiaهت اي

 عججٙب ايٗ ؟

 ِؼظّٙب هجؼب

 Loss of plasma 

 ٔفغٙب

 صٜ ؽبلاد اي

Blood loss (hemorrhage) 
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 ِّىٓ يىْٛ ِقذسٖٚدٖ 

 GIT (hematemesis) & melena /hematochezia 

 Lungs (hemoptysis): not common 

 Genitourinary 

 Massive vaginal bleeding 

 Massive hematuria (not common) 

 Third space (internal hemorrhage: hemoperitoneum, hemorrhagic pancreatitis) 

 اخيشا

 Blood loss from trauma⤵⤵⤵ 

 External wounds (RTA) 

 Traumatic internal hemorrhage 

 فٝ اعجبة ٌيٙب ٌيٙب ثبي  Input 

 GIT 

 Massive vomiting 

 Lack of water intake (severe dehydration) 

 ٚدٜ ِب ثزؾقٍؼ غيش فٝ وجبس اٌغٓ اٚ إٌبط اٌٍٝ فٝ غيجٛثٗ ػؾبْ اٌغبء دٚس اي

Thirst mechanism 

 

 ٙب ػلالٗ ثبيٚاعجبة ٌي  Output 

 صٜ

 Diarrhoea (massive stool loss) 

 Extensive burns (massive fluid loss from skin ) 

 

 اِب ثميخ أٛاع اي Shock 

 ٘يب

Cardiogenic shock 

 Pump ِؾىٍٗ

 Loss  ِفيٙبػ

 افلا
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Septic shock 

 ٚدٜ فيٙب اٌجىزشيب ٚاؽيبٔب اٌفيشٚط ،، ثيٛاعٗ ثبي

Cytokines 

 interleukin 1 & 6 صٜ اي

 ٚثيؾقً

Systemic vasodilatation 

 ٘زمًٍ اي

Perfusion 

  pooling ٚوّبْ ثيؾقً

 اٚ ٘شٚة اي 

Fluid from intra-vascular compartment into microcirculation 

 interstitial  ِؼ اي

 ٚدٖ اعّٗ

Sequestration 

 ٚثبٌزبٌٝ ثيؾقً

Hypovolemia 

 ِٓ ٔٛع ِخزٍف

 

Anaphylactic اِب اي 

Systemic VD 

 ثيٛهٝ اٌنغو ٚيؼًّ

Circulatory failure & loss of tissue perfusion 

 

 اخيشا ... Plasma oncotic pressure 

 ٚدٖ يّضً ؽبعٗ اعّٙب

Effective circulatory volume 

 ٚهجؼب اٌّغإؤي ػٕٗ ٘ٛ الاٌجيِٛيٓ ؽجيت اٌّلاييٓ

 هجؼب دٖ ِؼ

Shock 

 ٙش اعجبثٗ صٜ ِب اؽٕب ػبسفيٌٓىٓ ٌٛ لً الاٌجيِٛيٓ ٚاؽ

 Liver failure ِؾىٍخ ِقٕغ 

 Nephritic syndrome ( renal loss ) 

 Protein losing enteropathy ( GIT loss) 

 Severe malnutrition ( low intake ) 
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 لً اي ٌٛ 

Oncotic pressure 

 ٘زنؼف وفخ اي

Suction forces 

 ٚثبٌزبٌٝ اي

Pressure forces 

 ٘ززغٍت ػٍيٙب

 ٚاٌّؾقٍٗ أزمبي وّيبد ِٓ اٌّيٗ ) اٌغٛائً ( ِٓ اي

Intravascular compartment (circulation) 

 اٌٝ

Interstitial compartment 

 ٚيؾقً

Pitting LL edema, 

Ascitis 

± 

Pleural effusion 

 

 ؟ فً اي نىع من المرضً ؟ fluid balance امتً نعمل

============================== 

   Fluid balanceاِزٝ اٌّشيل ٘يؾزبط إٔب ٔؼٍّٗ

 ثّؼٕٝ اخش ،،

 ػٕذٖ فيٙب خًٍ ِب ؟ Normal mechanisms لاثذ ِٓ ػٍّٙب لاْ اي 

 اٜ ػيبْ ػٕذٖ ِؾىٍٗ فٝ اي 

Water input 

 اِٚؾىٍٗ

Water output 

  Naاِٚؾىٍٗ

 اِٚؾىٍٗ ِب ثيٓ اي

Input & output 

 صٜ

Pump (acute causes) 

 اٚ ِؾىٍٗ فٝ الاٌيبد اٌٍٝ ثززؾىُ في اي

Input or output 
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 اٌٍٝ ػٕذٖ ِؾىٍٗ فٝ اي Input ِيٓ ؟ 

 All types of Coma and confusion (unable to drink) 

 Any patient unable to eat and drink (NPO) 

 Medical & surgical causes 

 ِؾبوً اي Output 

 اي في اٜ ػيبْ ػٕذٖ ِؾىٍٗ

 Kidney ( acute causes ) 

 Acute kidney injury ( oliguria ) 

 Polyuric states ( polyuric phase of ATN , severe DI , 

 Post – obstruction 

            N.B Acute kidney injury and advanced stages of CKD are hypervolemic states 

 Skin 

 Massive burns 

 Severe Stevens Johnson syndrome ( TEN ) 

 Respiratory tract 

 Respiratory failure states ( particularly type 1 ) 

 High fever states 

 Stool 

 Severe diarrhoeal States 

 ًاي في ِؾبو  Circulation 

 Acute pump failure 

 acute heart failure   pulmonary edema  

 hypervolemic states  ٚدٚي

 Shock 

 Hemorrhagic shock 

 Hematemesis /Melena 

 Hematochezia 

 Severe dehydration 

 Septic shock 

 Anaphylactic shock 

 Any Na disorders 

 Hypernatremia & hyponatremia 

 Traumatic cases (hypovolemia) 

 Adrenal crisis (hypovolemia) 
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 Fluid balanceالسؤال التانً : ازاي نعمل

 Input ػٓ هشيك ؽغبة اي

 Output ثّؼٍِٛيخ اي

 !!! فٝ اٌّشيل اٌّؾزبط ثظ

 ٚدٜ ٔؼٍّٙب اصاٜ ؟

  عبػٗ 24لاثذ ِٓ ؽغبة وّيخ اٌجٛي ػٍٝ ِذاس 

 ،، وذٖ يجمٝ أب عجذ اٌجٛي 

 هت اي Water output ػٓ هشيك 

Skin, respiratory tract, stool 

 دٖ ثٕغّيٗ فٝ اٌطت

 Insensible loss 

 Rough دٚي ثيزؾغجٛا ثطشيمٗ

- 03 -03 ml/hour 

 03ٌٛ فٝ اٌقيف اؽغت ػٍٝ 

 03 ٌٛ فٝ اٌؾزبء اؽغت ػٍٝ

 ٚخلاؿ ،، ٚدٜ ِؼ دليمٗ اٜٚ 033فٝ هشيمٗ ربٔيٗ أه ثزؾغت ليّزُٙ 

 لا.. ثظ وذٖ

 ٖاٌّشيل ػٕذ ٌٛ Fever 

 ml 150 يجمٝ وً دسعٗ ٌيٙب

 اٌّشيل ػٕذٖ اعٙبي اٚ رشعيغ ،، لاصَ اٌغٛايً دٜ رزغّغ ٚرزؾغت ؽغّٙب ٚرزنبف ػٍٝ اي ٌٛ Output 

 اخيشا ِغّٛع اي

Output (urine volume + insensible loss ± other fluid losses) 

 Input دٖ لاثذ يىْٛ ِغبٜٚ ِمذاس اي

 بٌٝ لاصَ اٌّشيل يذخً عغّٗ ٔفظ وّيخ ايٚثبٌز output ٗاٌّؾغٛث 

 ِّىٓ يىٛٔٛا وٍُٙ ػٓ هشيك اٌٛسيذ

 GIT ِّٚىٓ عضء ػٓ هشيك اٌٛسيذ ٚعضء ػٓ هشيك اي

 IV route يؼٕٝ ؽٛيٗ ِؾبٌيً ػٓ هشيك اي

 ِضلا ،، nasogastric tube ٚثبٌجبلٝ ػٓ هشيك اي

 ؽغت ظشٚف اٌؾبٌٗ ٚرؾخيقٙب

 خشيطخ اٌغٛايً Fluid chart دٖ اعّٗ
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 ملحىظة 

 (ٌٛ ٘زذٜ اٌّشيل اوً فيٗ عٛايً لاصَ يزؾغت ِٓ مّٓ اٌؾغجٗ ) صٜ اٌؼقيش ِضلا ثؾغّٗ 

 output  ٌٛ اٌّشيل ِشوت دسأك ) اٌؼٍّيبد ( اٌغٛايً اٌٍٝ هبٌؼٗ ِٓ اٌذسأك ثزؾغت ِغ اي 

Fluid chart 

 دٜ ثزفيذٔٝ فٝ

Maintenance fluid therapy 

 Hypovolemia ِؼ فٝ رقٍيؼ اي

  Maintenanceٚثبٌزبٌٝ لاصَ فٝ خطٖٛ عبثمٗ ًٌ

 اٌٍٝ ٘يب لاصَ اػشف اي

Fluid status 

 ثزبػخ اٌؼيبْ الاٚي

 ٛ٘ ً٘ Euvolemic 

 يؼٕٝ اٌغٛايً ِظجٛهٗ 

 Hypervolemic ٚلاHypovolemic  ٚلا ٘ٛٚ

 ٘يؾزبطٚدٖ 

 Maintenance fluid via fluid chart  

 ٚثظ

 ٌٛ ٌٓىHypovolemic 

 ٔقٍؼ الاٚي ايلاصَ 

Hypovolemia 

 اٌّٛعٛدٖ

 ْومبػذٖ ػبِٗ اٜ ػيب  Dehydarated 

 ثٕذيٍٗ

Bolus fluid therapy as deficit therapy (replacement therapy) 

1 - 2 Litre Bolus 

 )ػٍٝ ِذٜ عبػبد لٍيٍٗ ) عبػٗ اٚ عبػزيٓ

 صُ ينبف اي

Maintenance fluid therapy 

 ٚاٌّؾغٛثٗ هجمب ًٌ

Fluid chart 
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 ْهت ٌٛ اٌؼيب  Hypervolemic 

 ٘ززبخذ ٔـ اٌىّيٗ ٚثٕظبَ اي....  دٖ ِب يٕفؼؼ يبخذ عٛايً وبٍِٗ

Boluses & cautious 

 ػؾبْ ِب يؾقٍؼ

Aggravation of pulmonary edema 

 هيت اصاٜ اػشف اي Volume status ؟ 

 ٚاِزٝ الٛي           

 Euvolemic  Hypovolemic  Hypervolemic 

 ثيىٍّٛا ثؼلفٝ هشيمزي ٓ 

 الطريقة الأولً

   Clinical 

 Check 

 Intravascular compartment (circulation)   +   interstitial compartment 

 Intravascular compartment!! 

o BP measurement  

+ check orthostatic changes 

o Pulse 

o JVP 

o Heart 

o Back (lung crepitations) 

 Interstitial compartment 

o Mucus membranes 

o Tongue 

o Lips 

o Skin turgor 

o Axillary sweats 

o LL for edema 

o Abdomen for ascitis 

o Lungs for pleural effusion 

 

 اٌؼيبْ اي Euvolemic ٗوً ؽبعٗ في Normal 

 Mild dehydration اٌؼيبْ اٌٍٝ ػٕذٖ          

         ثشمٗ غبٌجب ِؼ ٘زلالٝ فيٗ ؽبعٗ         
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 Signs of dehydration & Hypovolemia? 

 Dry tongue, lips & mucus membranes  

 Loss of skin turgor (inelastic skin)  

            (Not reliable in old ages) 

 Loss of axillary sweat (ِّٗٙ)  

 Orthostatic hypotension (decrease in SBP ≥ 20 when standing & DBP ≥ 10 )  

 Severe cases (hypotension)  

 Shock 

 Signs of hypovolemic shock 

 BP < 90/60  

 Tachycardia  

 Tachypnea  

 Capillary refill ≥ 3 sec  

(دٚط ػٍٝ مبفشٖ ثقجبػه ٚثؼذيٓ ؽيٍٗ ٘زؾٛف اٌذَ ػٍٝ ثبي ِب يشعغ ثيبخذ ٚلذ اد ايٗ  )  

 Confusion 

 Oliguria 

 Others signs of dehydration) 

 Signs of hypervolemia 

 High JVP (very important) ≥ 4 

 Pulmonary basal crepitations 

 High blood pressure (in renal cases or hypertensive pulmonary edema ) 

 Pitting LL edema (cardiac & renal) 

 Ascitis (cardiac only) 
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 الطريقه التانيه

ٚدٜ لاصَ رؼٍّٙب وزأويذ   

 Fluid status ٘ٝ ليبط اي

CVP 

 ؽجيجخ اٌّلاييٓ

 اٌٍٝ دايّب ثٕشوجٙب فٝ وً ػيبٔيٓ اٌؼٕبيٗ اٌّشوضٖ لاْ اغٍجُٙ فؼلا ِؾزبعيٓ

Fluid balance 

 Normal CVP: 8 - 12 

 يجمٝ اٌؼيب8ْ  ٌٛ اٌشلُ الً ِٓ

Hypovolemic (dehydrated) 

 يجمٝ ٘يؾزبط ؽبعزيٓ

 Correction of volume depletion (deficit or replacement therapy) 

By bolus fluid therapy 

        + 

 Maintenance fluid therapy (fluid chart) 

When needed 

 ٌٛ Euvolemic 

٘يؾزبط..  ِٚؾغٛص فٝ اٌؼٕبيٗ لاٜ عجت ربٔٝ  

Maintenance fluid therapy 

 فمو

Euvolemic = CVP {8 – 12} 

 (12 – 8) ٚاٌزبسعذ CVPهجؼب الافنً ٘ٛ ِزبثؼخ ليبط  اي

 ػٍّٙب فؼت اٚ فيٗ ِؾىFluid chartٍٗٚخقٛفب ٌّب رلالٝ اي

 ؟! ايّٙب افؼ 

 الارٕيٓ فؼ

 سلبَ ِزظجطٗالااْ  CVP ٚرزبوذ ةFluid chart  يؼٕٝ رؼًّ،  ٚاٌّفشٚك يزؼٍّٛا ِغ ثؼل

 ًّهت ً٘ يٕفغ ػ  Fluid chartغيش ِٓ CVP؟ 

يٕفغ..... ٌٛ ِؼ ِزٛفشٖ  

 ٌىٓ ِغ ثؼل افنً
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 اّ٘يخ اي CVP measurement 

 اػٍٝ ٚاُ٘ فٝ

Detection of hypovolemia 

 ػؾبْ ػٍٝ اعبعٙب ٘بدٜ اي

Bolus fluid therapy 

 ٚاليغٗ ثؼذ اي

1 - 2 Litre 

  Dehydrationدٚي ػؾبْ ارأوذ أٝ ِجذأئيب فٍؾذ اي

 (12 – 8) ارظجو ِب ثيٓ CVP ٚاي

 ٚالافنً صٜ ِب لٌٕٛب ِزبثؼخ اي

Maintenance fluid therapy 

 ثيٙب

 ؟ 100هت ً٘ ٘يب دليمٗ ثٕغجخ% 

 فٝ ِؾىٍزيٓ فيٙب... ٌلاعف لا

False high CVP 

 خقٛفب ايHeart failure  ثزؾقً فٝ اي

Right sided causes 

 مئيٍٗ ،،  CVP عبػزٙب اّ٘يخ اي

  12ثذي  15ٕ٘بن سأٜ ٌُ يضجذ ) ثظ عشثٕبٖ ( أه رخٍٝ اٌزبسعذ ٌؾذ   ،، 

 ، Hypovolemia  ثظ ٘يب فؼت عذاا رؼشف اي

 فٝ اٌؾبٌٗ دٜ ،، ٘زؼزّذ ػٍٝ اي 

Boluses (250 - 500) cautiously    

 15ِب يضيذػ ِٕه ػٓ  CVP ثؾيش اْ   

 اٌؼيبْ اٌزبٔٝ

Renal failure with volume overload 

 اوزشFluid chart  ٚدٖ ٘زؼزّذ فيٗ ػٍٝ اي

 ٚهجؼب ٌٛ اؽزبط غغيً

 CVP غغيً ٘يؾغٓ وزيش ِٓ اياٌ

 ultrafiltration  خقٛفب اي
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 ٚيجمٝ ِشيل اٌمٍت ٘ٛ افؼت ِشيل فٝ رنجيو اي fluid ٗثزبػز 

 Clinical اي ػٓ هشيك Dehydration ٘زؼزّذ ػٍٝ رؾخيـ اي

 لأٗ اٌّفشٚك أٗ

Volume overload state 

 ِؼ ٘زؼزّذ ػٍٝ اي

JVP & CVP 

 اي ؽٛف

Dry tongue, Mucus membranes, 

 Loss of axillary sweats, orthostatic hypotension 

 بٌُ يىٓ ٕ٘بن عجت اخشِ

 Clincal  ٚرزبثؼٗ Fluid boluses ٚعبػزٙب ٘زذٜ

ٚCVP 15رضيذ ػٓ  لا 

  Diuretic therapy٘جؾزبط(غبٌجب ) الاسعؼٚ Overloaded اػٍٝ ِٓ وذٖ يجمٝ

********************************************************** 

 Inferior Vena Cava Ultrasound for Volume Status... 

Volume status assessment 

 Diagnosis 

Volume depleted (e.g. Hemorrhagic Shock, dehydration) 

Volume overload (e.g. Congestive Heart Failure) 

Serial monitoring of volume status (e.g. Sepsis) 

Repeat Ultrasound measurement after each fluid bolus 

Predict volume responsiveness 

 Pearls to improve view window⤵⤵⤵ 

View improves with the patient taking a deep inspiration 

 Transducer orientation⤵⤵⤵ 

Transducer placed right lateral to sub-xiphoid 

Transducer indicator pointed towards 12:00 with energy toward left atrium 

 Landmarks 

Inferior vena cava 

Right atrium 
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Interpretation ⤵⤵⤵ 

----------------------- 

 Volume status based on IVC alone (Respirophasic IVC Variation) 

IVC is normally 1.5 to 2.5 cm in diameter (measured 3 cm from right atrium) 

IVC <1 cm in Trauma is associated with a high likelihood of Hemorrhage requiring Blood 

Transfusion 

IVC <1.5 cm suggests volume depletion 

IVC >2.5 cm suggests volume overload 

Inferior vena cava (IVC) normally collapses more than 50% with inspiration or sniffing 

Consider measuring in M-Mode 

 Caval Index = (IVC-exp diameter - IVC insp diameter) / (IVC-exp diameter) x100 

1- Collapse <50% suggests volume overload 

2- Caval Index >50% suggests fluid responsiveness 

 Correlation between RA pressure (CVP) and IVC appearance⤵⤵⤵ 

CVP 0-5 cm: IVC totally collapses on inspiration and is <1.5 cm in diameter 

CVP 5-10 cm: IVC collapses >50% on inspiration and is 1.5 to 2.5 cm in diameter 

CVP 11-15 cm: IVC collapses <50% on inspiration and is 1.5 to 2.5 cm in diameter 

CVP 16-20 cm: IVC collapses <50% on inspiration and is >2.5 cm in diameter 

CVP >20 cm: No change in IVC on inspiration and is >2.5 cm in diameter 

Volume status by Caval Aorta Index 

Step 1: Measure maximal internal IVC anteroposterior diameter (in M Mode) 

Subxiphoid level in longitudinal axis 

Measure just caudal to confluence of hepatic veins (~3 cm from right atrium) 

Step 2: Measure maximal internal aorta anteroposterior diameter (in M Mode) 

Subxiphoid region in longitudinal axis 

Measure just to the left of the IVC 

Step 3: Calculate the Caval Aorta Index as IVC/Ao 

CVP <7 cm H2O: Caval Aorta Index of 0.72 (±0.09) 

CVP 8-12 cm H2O: Caval Aorta Index of 1.23 (± 0.12) 

CVP >13 cm H2O: Caval Aorta Index of 1.59 (± 0.05) 
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FLUID THERAPY 
=================== 

  Hypovolemiaهجؼب اي 

 Fluidsإٌّطمٝ اْ اؽٕب ثٕقٍؾٙب ة 

 Fluidsيجمٝ لاصَ ٔؼشف يؼٕٝ ايٗ 

Fluids 

 الغبَ سئيغيٗ 3ٝ ثزٕمغُ اٌ

Crystalloids 

Colloids 

Blood components 

 Crystalloids يعنً ايه

  Waterثجغبهٗ ػجبسٖ ػٓ

  Electrolytes ٚدايت فيٗ ؽٛيٗ

Colloids 

 ٘ٛ ِؾٍٛي غشٜٚ  دايت فيٗ ِٛاد ٌيٙب خبفيٗ صيبدح 

 Oncotic pressure اي

 ثيمبي ػٍيٙب

Hyperoncotic solutions 

ٔٙب ثزؼًّٚدٜ ٌيٙب خبفيخ ا  

Plasma expansion 

 ػؾبْ وذٖ ثيغّٛ٘ب

Plasma expander 

 اخيشا اٌذَ ِٚؾزمبرٗ

 Blood components 

 ٚاؽٙشُ٘ ػٍٝ الاهلاق اي 

Packed RBC's 
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 ٖٔبخذ وً ٔٛع ػٍٝ ؽذ 

  Crystalloidsأٛاع اي

 اٚ ثزٕمغُ اٌٝ

Na based Solutions  

Saline 

 ( ٚ٘ٛ دٖ ِؾٍٛي اٌٍّؼ ) ؽجيت اٌّلاييٓ

 Ringer ِٚؾٍٛي اٌشيٕغش

Na free solution 

 دٖ ِؾٍٛي اي

Glucose (Dextrose) 

 

 ؟ هت ايٗ اٌفشق ٚايٗ اٌزشويت 

Saline 

 دٖ ثيؾزٜٛ ػٍٝ فٛديَٛ ٚوٍٛسايذ

 إٌٛع اٌؾٙيش ٚاٌّزٛفش ثىضشٖ ٘ٛ

Normal saline 

 ٚدٖ فيٗ

Na: 154 m.eq for every litre 

Cl: 154 m.eq for every litre 

 ٕيٓ صٜ ثؼلالار

 Osmolality ِغّٛع الارٕيٓ يذيٕب اي

  Fluid ثزبػخ اي

451    +451  =  308 m.osmol/l 

  Osmolalityرمشيجب اد اٌجلاصِب

 ػؾبْ وذٖ عّٖٛ..  ت ِٓ ِغزٜٛ اٌقٛديَٛ فٝ اٌجلاصِبٚاٌقٛديَٛ فيٗ لشي

Physiological saline 

 osmolalityٌمشثٗ ِٓ اٌجلاصِب فٝ اٌّؾزٜٛ ٚاي 

 ثزبػزٗ ... Tonicity  ٝ ٌٛ ػبيض اػشف ايِٕٚطم

 ،، osmolalityٚ٘ٝ اٌٛعٗ الاخش ًٌ 

 Isotonic  ٘يجمٝ 

 ٚدٖ ٘ٛ اٌّؾٍٛي اٌٍٝ اٌؼٍّبء ثيفنٍٖٛ لاغٍت ؽبلاد اي

Fluid depletion & shock 

 ػِّٛب
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 هت ٔؾٛف اي

Ringer lactate 

 دٖ ثشمٗ

Na based solution 

 هت يب رشٜ ٔفظ اٌزشويت

 شيتثظ ل...  لا

Na: 130 m.eq/L 

Cl: 109 m.eq/L 

Hco3: 28 

Osmolality: 274 

 دٖ ٚاْ وبْ الشة فٝ اٌزشويض ثبٌٕغجٗ ٌٍجلاصِب

Plasma Na: 135 - 145 

Plasma Cl: 95 - 105 

Plasma osmolality: 275 - 295 

 ٌٚىٕٗ ِؼ اي

Fluid of choice 

 ِّىٓ يغزخذَ فٝ

Situations 

 ِؼيٕٗ اٚ سثّب يٕفغ ثذيً ًٌ

Normal saline 

 فٝ ثؼل الاؽيبْ

 Tonicity  ثبٌٕغجٗ ًٌ

 دٖ

Isotonic solution 
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 اي ً٘  Salineٔٛع ٚاؽذ ؟ 

 لا هجؼب

 اٌؼبدٜ دSalineٖ اي 

Isotonic solution 

 ٚدٖ اٌّزٛفش فٝ اٌّغزؾفيبد ٚاٌقيذٌيبد

 ٌىٓ ٕ٘بن

Hypertonic saline 

وٍٛسيذ ػبٌٝ+  ٚدٖ فيٗ فٛديَٛ ػبٌٝ  

ٚثبٌزبٌٝ   

High osmolality 

High tonicity 

Hypertonic saline (3%) 

 ِب ٕٔغبػ اْ اي

Normal isotonic saline 0.9% 

 هت ُِ يزىْٛ اي 

Hypertonic saline? 

Na: 513 

Cl: 513 

Osmolality = 1026 

Tonicity: hypertonic 

 هجؼب دٖ ٌيٗ اعزخذاَ ٚؽيذ فٝ اٌطت

Symptomatic hyponatremia 

 ٚلا يغزخذَ فٝ اي

Dehydration 

 اٚ

Hypovolemia 

 اهلالب
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 ٗهيت هبٌّب في 

Isotonic saline 

Hypertonic saline 

 اويذ فيٗ

Hypotonic saline 

 % 0.9 ٚدٖ ٘يىْٛ رشويض الً ِٓ

 وبْارا 

Hypertonic: 3% 

Isotonic: 0.9% 

 وبَ ؟  Hypotonicيجمٝ اي

0.45 % 

 يؼٕٝ ٔـ اي

Normal isotonic saline 

 ػؾبْ وذٖ عّٖٛ

Half normal saline 

 ٚفٝ رشويض الً وّبْ

 اعّٗ normalسثغ اي  

Quarter normal saline 

 ٌلاعف اٌّؾبٌيً دٜ ِؼ ِزٛفشٖ فٝ ِقش ِؼ ػبسف ٌيٗ

Half normal saline 

Na : 77 

Cl : 77 

Osmolality: 154 

  Hypertonicاويذ ػىظ اي اعزخذاِٗ

 Hypernatremia يؼٕٝ ثيغزخذَ فٝ اي

يٕٓٚ٘ؾشؽٗ ثؼذ  

Half normal saline is used in the treatment of hypernatremia 

 لأٗ

Hypotonic solution 
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 ٜهت ٌٛ ػٕذ 

Dehydration 

Fluid deficit 

 ِيٓ أغت ِؾٍٛي ؟

Normal saline 

 Isotonic لاصَ ِؾٍٛي

 صٜ اٌجلاصِب

فٝ ٔغجخ اٌقٛديَٛ ػٕذٜ فٝ اٌغغُ ،،وّبْ وّيخ اٌقٛديَٛ اٌٍٝ فيٗ ِؼ ػبٌيٗ ٚلا ٚاهيٗ ػؾبْ ِب يؼٍّؼ اخزلاي   

أب ثبرىٍُ ػٓ ػيبْ ػٕذٖ   

Isolated water deficit 

 ػؾبْ وذٖ ثٕذٜ

1-2 litre 0.9% salines (bolus) 

 ؟ Saline  هت ايٗ اٌٍٝ ثيؾقً ٌّب ثزذٜ اي

 اغٍت ؽغُ ثيفنً فٝ اي

Intravascular compartment 

 ٚعضء فغيش ِٕٗ ثيذخً اٌٝ

Interstitial compartment 

 ٚدٖ اٌّطٍٛة لاْ ِؾىٍخ اي

Volume depletion (dehydration) 

Mainly in vascular compartment 

 اِزٝ ادٜ اٌشيٕغش ؟ 

 ٌٛ اٌّشيل دٖ ػٕذٖ

Volume depletion 

  Diarrhoea عججٗ

 لاْ اي

Diarrhoea = Bicarb loss 

 ٚاٌشيٕغش رؾزٜٛ ػٍٝ

HcO3 

 فٝ ٔفظ اٌٛلذ، HCO3 عبػزٙب ٘زؼٛك اٌغٛايً ٚرؼٛك اي 
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 ٖهت ٌٛ ٚاؽذ ػٕذ 

Volume depletion due to vomiting 

 الأغت ٌيٗ ايٗ ؟

Saline (normal saline 0.9%) 

 ٚدٖ ػؾبْ اي

Vomiting = loss of HCL (loss of chloride) 

Saline has 154 m.eq Cl 

 ًٌ ًهيت ايٗ أغت اٌّؾبٌي 

Maintenance fluid therapy 

 ثٕغزخذَ اياؽٕب فٝ ِقش غبٌجب ِب 

Normal saline 

D5w 

 ِبرا ػٓ اي

Glucose solution 

 اٌّفشٚك اي Maintenance ٗثيغزٛفٝ اٌؾشٚه الاري 

 رقٍيؼ اي

Water, Na, K, Cl and Glucose 

 لاْ اٌّشيل اٌٍٝ ِب ثيمذسػ يبوً ٚيؾشة ِؾزبط ِيٗ ِٚؼب٘ب وً اٌؼٕبفش دٜ

 ِؼ ِيٗ ثظ

 ِؼ Maintenance أب ثبرىٍُ ػٓ اي

Bolus (deficit therapy) 

 ػؾبْ وذٖ فٝ ِضبي ٌزؼٍيُ اي

Maintenance fluid 

 فٝ ِشيل

NPO (nothing per oral) 

  Dehydration ِٚفيؼ

 Maintenance  ػبٚصن رؾغجٍٗ اي

 رؾغجٙب اصاٜ ؟
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 Maintenance هجؼب فٝ هشيمزيٓ ؽغبة اي

 ػٓ هشيك اي

Fluid chart 

 اٚ

Rough calculation 

 ايٗ ؟ثيمٌٛه اٌغغُ ِؾزبط 

2 L water /day 

Na: 154 m.eq 

K: 40 m.eq 

Glucose (dextrose):100 gm 

 ػؾبْ وذٖ أغت ؽبعٗ ادٜ الارٝ

2 Litres dextrose 5% mixed with 0.45% saline 

 +20 meq k for each litre 

Glucose 5  %  

 دٖ يؼٕٝ ايٗ ؟

 عُ 5عُ ِؾٍٛي عٍٛوٛص فيُٙ  1٧٧يؼٕٝ وً 

 يجمٝ اي

 ع25ُ< --عُ  5٧٧

 عُ 5٧< --يجمٝ اٌٍزش 

 يجمٝ

2litre has 100 gm glucose 

 هت ٌيٗ اخزشد

Half normal saline 

 ػؾبْ اٌٍزش اٌٛاؽذ فيٗ

77 meq Na 

 ٚأب ػبيض

154 

 ٌزش ٘بخذُ٘ ثشمٗ 2يجمٝ ٌٛ اديذ 
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 ٗهشيمٗ ربٔي 

 ادٜ ٌزش

Normal saline one litre alone 

+ 

Glucose 10 % one litre alone 

 ثٛربعيَٛ ػٍٝ وً ِؾٍٛي اِجٛي 2ِغ 

Rate: 85 ml /hour 

Litre of 0.9% saline --> 154 meq Na 

Litre of Glucose 10% --> 100 gm glucose 

 ٚالاخيش دٖ اٌّزجغ فٝ ِقش

 ،، دٖ ٔظبَ ِزجغ فٝ اِشيىب half normal saline + Glucose 5%اِب إٌظبَ اٌٍٝ فيٗ

 اؽٕب ِب ػٕذٔبػ

Half normal saline 

 

 يشا ٕ٘زىٍُ ػٓ اياخ 

Glucose solution 

  Crystalloids دٖ اؽذ أٛاع اي

 دٖ ثمٝ ِيٗ ثغىش ٚثظ 

 ِفيؼ اٜ ؽئ ربٔٝ فيٗ غيش اٌغٍٛوٛص

 ٚلا فٛديَٛ ٚلا وٍٛسايذ ٚلا اٜ ؽئ

 هت دٖ ٌيٗ رشويضاد

 ايٖٛ هجؼب

Glucose 5% 

 ٚدٖ ِؼٕبٖ اْ وً

 عُ عٍٛوٛص 5ٍٍِٝ فيُٙ  1٧٧

 ؟فيٗ وبَ Osmolality هت اي

278 

 دٖ ِقٕف

Hypotonic solution 
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Gluocose 10% 

عُ عٍٛوٛص 1٧عُ فيُٙ  1٧٧وً     

 isotonic solutionدٖ ِقٕف 

Glucose 25% 

 عُ عٍٛوٛص 25عُ فيُٙ  1٧٧وً 

 ٚدٖ ِقٕف  

Hypertonic solution 

  %10 & %5هجؼب اٌّزٛفش ٘ٛ

 Glucose 5% ً٘ يٕفغ ادٜ

  Dehydrationفٝ ػلاط

 ؽذ يؼشف يغبٚة ؟

 أب ثبرىٍُ ػٓ اي

Deficit therapy 

 ٌيٗ ؟...  %5لا ِيٕفؼؼ عٍٛوٛص 

  deficitلأٗ ِؼ ٘يقٍؼ اي 

We need isotonic 

 رّبَ

 Circulationيؼٕي ِٓ الاخش ػبٚصيٓ ؽبعٗ رفنً في اي 

 دٖ ٌّب رذيٗ اغٍجٗ ثيخؼ ػٍٝ Glucose  ٌغجت الاُ٘ ثمٝ ٚاٌخطيش ٘ٛ اْ ايا

Intracellular compartment 

 لٍيً ِٕٗ اٌٍٝ ثيفنً فٝ اي

Intravascular compartment 

 Dehydration  ٚثبٌزبٌٝ ِب ثيقٍؾؼ اي

 دٖ اغٍجٗ فٝ  Dehyration لاْ اي

Intravascular compartment 

 ِٚب ثيؾقٍؼ

Intracellular dehydration 

 Dehydration  الا فٝ اٌؾبلاد اٌؼٕيفٗ ِٓ اي

 DKA & HHSصٜ اي 
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 اٌؼبدDehydrationٜ  ِٕبعت ٌزقٍيؼ ايرْ اٌغٍٛوٛص غيش ا

  Salineإٌّبعت ٘ٛ

Saline 0.9% solution is the fluid choice in treatment of 

- volume depletion ( dehydration) 

- all types of hemorrhage 

- All types of shock 

Used as adjunct in maintenance fluid therapy 

Glucose solution 

 ٛ الا ِؾٍٛي ػجبسٖ ػِٓب٘

Water + glucose 

 دٖ ِّىٓ ٔقٍؼ ثيٗ

Hypoglycemia (better 25% > 10 > 5) 

 ،، ٚثيذٜ maintenanceِّىٓ ٔذيٗ وّغبػذ فٝ اي 

Glucose (fuel) 

 ِغ ِؾٍٛي اٌٍّؼ ِغ اٌجٛربعيَٛ

 اخيشا ِّىٓ ٔغزخذِٗ ن

Dilutional solution 

 رشويض اٌقٛديَٛ فٝ اٌجلاصِب لأٗ ٘يذٜ لأٗ ِفيٙٛػ فٛديَٛ خبٌـ ٚثبٌزبٌٝ ثيخفف

Free water without Na 

 ٚثبٌزبٌٝ يٕفغ فٝ ػلاط اي

Hypernatremia 

 ٚدٖ ٕ٘مٌٛٗ ثؼذ وذٖ ثبرْ الله
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 اؽٕب ؽشؽٕب اي

Crystalloids 

 ٚػشفٕب أٛاػٙب ٚاعزخذاِبرٙب

 ثبٌٕغجٗ ًٌ

Colloids 

 crystalloidsبسٔٗ ثبي دٜ ِؾبٌيً غشٚيٗ ) غٍيظخ اٌمٛاَ ٔٛػب ِب ( ثبٌّم

Colloids: are hyper-oncotic solution that has the ability to stay in the vascular compartment, so 

they are called plasma expanders 

 صٜ ايٗ ؟

Hesteril الهستريل   

Or 

Voluven 

Haes -steril (voluven) 

 ِىْٛ ِٓ

Hydroxyethyl starch in isotonic saline 

 اعزخذاِٗ الاعبعٝ

 ٘ٛ ِغبػذ ًٌ

Crystalloids in hypovolemia if hemodynamics is not corrected 

 يؼٕٝ ٌٛ اٌّشيل ثيبخذ ِؾٍٛي ٍِؼ ٚ ثبػٛك ِٚبصاي اٌنغو ٚاهٝ اٚ ٕ٘بن

Signs of shock 

 ثٕنيفٗ

 ٌىٓ ٚعذٚا اْ ٘ٛ ثيؾًّ

Risk of acute kidney injury in cases of shock in some cases 

 ،،  shockٌٛ اعزخذَ ) دٜ ٔزبيظ دساعبد ( ٚثبٌزبٌٝ الافنً اػطبء ِؾٍٛي ٍِؼ ِغ رقٍيؼ عجت اي 

 يؼٕٝ ٌٛ

Hemorrhagic --> Saline + Packed RBCs 

Septic: saline + vasopressors (inotropes) + Antibiotics 

 

 ٚ٘ىزا
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 الالبيىمين

Albumin is important colloid 

اِٗ الافٍٝ فٝ إٌبط اٌٍٝ ػٕذُ٘دٖ ثمٝ اعزخذ  

Hypoalbuminemia particularly the liver disease 

 لأٗ ثيقٍؼ الاٌجيِٛيٓ اٌٛاهٝ ٚثبٌزبٌٝ ثيؼٍٝ اي

Oncotic pressure 

 Diuretics عبػزٙب ٌٛ اعزخذِذ

 اٌؼيبْ يزؾغٓ

 ٚؽزٝ ٌٛ ِشيل اٌىجذ دٖ

Dehydrated (hypovolemic) 

  Crystalloids ٌٛ امطشيذ رذيٍٗ

 Ascitis عغّٗ ِب يٛسِؼ صيبدٖ ٚاي

 ِب رضيذػ اٜٚ ٌٛ ثزذٜ ِؼبٖ اٌجيِٛيٓ

 ملحىظة:

 اٌّشيل اٌٍٝ ػٕذٖ 

Hypovolemic shock  

 اٚػٝ رؾطٗ ػٍٝ 

Vasopressors (inoptropes  (  

 ٌشفغ اٌنغو لاْ الادٚيٗ دٜ ثزؼًّ 

More tissue hypoxia، 

 ػٍٝ اٌفبمٝ ِّٚىٓ رؼًّ  HR ٚ٘زضٚد اي 

Arrhythmia وّبْ    

 اعزخذاِٙب اٌشعّٝ ٘ٛ 

Septic shock in conjunction with saline 

 خقٛفب اي 

Noradrinaline (better than) dopamine 

Dobutamine is used in cardiogenic shock 

 

Blood products 

 Any case of hemorrhage with hypovolemia must be corrected with Saline + packed RBCs  

 Liver cell failure with hemorrhage corrected with Packed RBC + FFP (for coagulopathy) 

+ saline 
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  ؟ بتتىزع Fluids ال ازاي

=================== 

 عذاااا ُِٙ ِٛمٛع

 .... اٚ اٚ عٍٛوٛص اٚ سيٕغش اٚ ٍِؼ ِؾٍٛي وبْ عٛاء ِب ِؾٍٛي ِشيل ٔذٜ ٌّب

 اي فٝ ثيفنً اٌّؾٍٛي وً ً٘ رشٜ يب

Circulation (vascular compartment) 

 اي ثيذخً ِٕٗ عضء فٝ ٚلا

Interstitial compartment 

& 

Intracellular compartment?? 

 فيٗ اٌقٛديَٛ وّيخ ٚؽغت

 ٔٛػٗ ٚؽغت اٌّؾٍٛي ؽغت ثيخزٍف اٌّٛمٛع ً٘ ٛ٘ 

Crystalloids 

Or 

Colloid 

 ؟ اصاٜ

 ٌزش اخذ اٌّشيل ٌٛ يؼٕٝ

Normal Saline 0.9% (1 L) 

 اي فٝ اصاٜ ٘يزٛصع

Water compartments? 

 اي ػٍٝ ثظ ٘ززٛصع اٌىّيٗ وً :اولا

ECF compartment 

 ICF اي ٘زٛفً ِٕٗ ٔمطٗ ِفيؼ

 اي ثيٓ ٘يزٛصع دٖ اٌىبًِ اٌٍزش : ثانيا

Vascular compartment 

& 

Interstitial compartment 

 اٌٝ ٚاؽذ وً ؽغُ ٚٔغجخ ؽغُّٙ ثيٓ ٚاٌزٕبعت إٌغجٗ ؽغت

  ECF volume 
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 اْ ِؼشٚف يؼٕٝ

Water in vascular compartment = 1/4 of Water in ECF 

Water in interstitial compartment = 3/4 of water in Water in ECF 

 يجمٝ

Vascular compartment 

 ٍٍِٝ 242 ثبٌظجو ،، دٖ اٌٍّؼ ِؾٍٛي ِٓ ٌزش سثغ ٘يبخذ

 ًٌ ٘يشٚػ اٌجبلٝ اسثغ ٚاٌزٍذ

Interstitial compartment 

 ٍٍِٝ ٠52 ثبٌظجو

 

 ُاي ؽبلاد ِؼظ 

Dehydration & hypovolemia and bleeding 

 اي فٝ ِؾىٍزٗ ثزجمٝ

ECF volume not in ICF 

 اي اخزبسٚا اٌؼٍّبء وذٖ ٚػؾبْ

Normal saline as a first line and fluid of choice in all hypovolemic patients even in bleeding 

 

 اي فٝ صيبدٖ ِيٗ ػٕذُ٘ ٝاٌٍ إٌبط  interstitial compartment 

اي صٜ   

Liver cirrhosis with LCF 

CHF 

 اي وّيخ ،، وبْ عجت لاٜ ٍِؼ ِؾٍٛي اديزُٙ ٌٛ دٚي

Plasma volume 

 اي اْ ؽيٓ فٝ اٜٚٚ ٘زضيذ ِؼ

Interstitial compartment 

 ،، فؼلا اوزش ٘يٛسَ ٚاٌؼيبْ اٜٚ ٘زضيذ اٌّيٗ ٚثبٌزبٌٝ ،، اٌىّيٗ اسثغ رٍذ ٘يبخذ

 ،، دٚي ٌٍّشمٝ ٔذيٗ ِنطشيٓ ٌٚٛ ثبٌٕب فٕخٍٝ 

 ٚثؾشؿ ِّىٕٗ وّيبد ثبلً يجمٝ 
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 Ringer lactate  ًٌ ثبٌٕغجٗ

  ثبٌظجو اٌٍّؼ ِؾٍٛي رٛصيؼخ صٜ ٘يزٛصع

1/4--> plasma 

3/4 --> interstitial 

 يذٜ اٌشيٕغش ٌزش يؼٕٝ

752 ml --> for interstitial compartment 

248 ml --> for vascular compartment 

 ECF فٝ وٍٗ

 ؽبلاد فٝ اٌّٛمٛع ٔفظ ٚ٘يؼًّ

Water excess in interstitial compartment 

 اي ؽبلاد فٝ ثؼذٖ اخزيبس ٚربٔٝ اٌٍّؼ ٌّؾٍٛي اٌجذيً اٌّؾٍٛي ٘ٛ اٌشيٕغش وذٖ ػؾبْ

Hypovolemia & dehydration & bleeding 

 5 ٛوٛصاٌغٍ هت٪ 

Glucose 5% (dextrose 5% in water) 

LCF & CHF 

 ِخزٍف ثمٝ دٖ

2/3 of litre --> for ICF 

1/3 of litre for ECF 

 اي وً ػٍٝ ثيزٛصع

TBW (ICF + ECF) 

ICF = 2/3 of TBW 

ECF = 1/3 of TBW 

 ٚثؼذيٓ

1/3 of litre of D5W 

 ECFاي ثزبع

 اي ثيٓ ربٔٝ ٘يزٛصع

Plasma & Interstitial comp 

1/4 of this amount --> for plasma 

3/4 of this amount for interstitial compartment 
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 الاخش ِٓ ٔغّؼٙب

1 litre of glucose 5% Gives 

664 ml (2/3) for ICF 

& 

336 ml for ECF 

ECF = (plasma + Interstitial) 

➡ 84 ml for plasma (1/4 of this amount) 

➡ 252 ml for interstitial (3/4 of this amount) 

 ً٘ اي فٝ عٍٛوٛص ادٜ يٕفغ ػشفٕبٖ اٌٍٝ ثؼذ 

Hypovolemia & dehydration & bleeding? 

 ICF ًٌ ٘زٛفً اٌٍٝ ٌٍىّيٗ ثبٌٕغجٗ مئيٍٗ interstitial اي ٚؽزٝ  ٌٍجلاصِب ٘زٛفً اٌٍٝ اٌىّيبد لاْ هجؼب لا

 دٜ اٌؾبلاد فٝ ٔٙبئيب ثيٗ ثيٕقؾٛا ِؼ اٌؼٍّبء وذٖ ػؾبْ

 ؟ ٔغزخذِٗ اِزٝ اِٚبي

 الاريٗ اٌؾبلاد فٝ

o Correction of hypoglycemia (25% & 10% are better) 

o Maintenance for fluid (not as a deficit for dehydration) 

Usually With saline for cases of intracellular dehydration 

o DKA & HHS after the Gluocose reaching ≤ 250 

After correction of ECF volume by Normal Saline 

 ؟ ٘يٛسَ لٍت اٚ وجذ ِشيل اخذٖ ٌٛ هت 

 ثغيو رٛسَ اٚ ،، لا غبٌجب

 Indicated  يىْٛ لاصَ هجؼب ثظ

 لاصِٗ ثذْٚ ثيزبخذ ِؼ

 ؟ اٌجيِٛيٓ ٌٛ هت 

Albumin 

  Crystalloid ِؼ دٖ

 ٚاٌغٍٛوٛص ٚاٌشيٕغش اٌٍّؼ ِؾٍٛي صٜ

Albumin is a colloid solution 
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 ِضلا٪ 5 اٌجيِٛيٓ ٌزش اخذ اٌّشيل ٌٛ:  ِضبي

 ECF  اي فٝ يفنً ػؾبْ ِؼّٛي دٖ

 اي فٝ ٘زىْٛ ٚاغٍجيزٗ

Plasma > interstitial 

 ٔفغٗ ٘ٛ دٖ

Suction force 

 وذٖ لجً بؽشؽٕ ِب صٜ

 ؟ اصاٜ ٘يزٛصػٛا

- 0 for ICF 

- 1000 for ECF 

900 ml for plasma 

100 ml for interstitial 

 عّٖٛ وذٖ ػؾبْ

Plasma expander 

 ! ِٕيٓ عبٜ فّٕٙبٖ ِب ٚػّشٔب دٖ اٌّقطٍؼ لشيٕب وٍٕب اويذ

 ٪5 اٌجيِٛيٓ ِفيؼ هجؼب

 %2٧ اٌّٛعٛد الاٌجيِٛيٓ

 ؟ اصاٜ يزٛصع دٖ هت

 وبلارٝ ٘يزٛصع ِٕٗ وبًِ ٌزش اخذ اٌّشيل ٌٛ

 ٔٙبيٝ interstitial ًٌ ٘زشٚػ ٔمطٗ ِفيؼ أٗ:  اٌّفبعبٖ

 اي ِٓ ٚرزؾشن ؽشفيب ٘ززؾفو اٌّيٗ ثبٌؼىظ

Interstitial to plasma 

 Interstitial  اي ِٓ عبييٓ ٍٍِٝ 25٧٧ ػٍيٗ ٚ٘يزؾو اٌجلاصِب فٝ ثبٌىبًِ ٘يفنً(  اٌٍزش)  ٍٍِٝ الاٌف

 اي خٍٖٛ اٌؼٍّبء وذٖ بْػؾ

Fluid of choice in liver cirrhosis 

 اي لاْ

LL edema & ascitis 

 اٌجٛي ِٚذساد اٌجزي ثّغبػذٖ ٚاؽيبٔب ٌٛؽذٖ ػٍيٗ ٘زخف

 اي هت

High plasma volume 

 ؟ الاٌجيِٛيٓ ثؼذ اٌىجذ ِشيل ػٍٝ ٘يأصش ِؼ دٖ

 ػٕذٖ دٖ اٌّشيل لاْ....  لا

Low effective circulatory volume due to low albumin 

 ،، ٘يزظجو اٌّٛمٛع ٚثبٌزبٌٝ

 ٘يزقٍؼ اٌىٍيزيٓ ٚخقٛفب organs اي وً ثزبع  perfusionاي وذٖ ثظ ِؼ
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Important hints on hypervolemia 

ً٘ 

Liver cell failure & Nephrotic syndrome Are volume overload states؟ 

 ػٍٝ ِغزٜٛ اي

Vascular compartment 

 Hypovolemic ٘ٛ يؼزجش

ٍزٗ ِ٘ٛٚؾى  

Shift of fluids from vascular compartment to interstitial compartment 

Due to hypoalbuminemia 

 ٌىٓ فيٗ دسعٗ ِٓ

Increased Na & water in the body due to RAAS activation 

 دٖ عججٗ

Low albumin --> low effective circulatory volume  

+ Activation of vasodilators (e.g nitric oxide) ---> reduction of renal blood flow ---> renin 

release. --> RAAS stimulation ---> Salt & water retention 

RAAS : Renin angiotensin aldosterone system 

ؽبعبد 4وذٖ اٌؼلاط  -ػؾبْ  

- Salt restriction ( Na) 

 - Spironolactone ( anti- aldosterone (  

- loop diuretics ( to remove excess fluids in interstitial compartment  (  

- Albumin ( it is a must( 

 هت اي

Nephrotic syndrome? 

 ظشٚفٙب ايٗ ؟

Albumin (protein) loss from kidneys --> low oncotic pressure 

Ttt: 

Cause ± steroids + immunosuppressive drugs 

+ 

Diuretics (mainly loop) 

+ 

Drugs that ↓ protein loss (ACEI) 

Albumin is not a must 

Q: What about Heart failure??!! 
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Q :  

50 years old man admitted to the internal medicine ward for evaluation of new onset of 

pancytopenia  

Vital signs: normal  

JVP: normal  

The patient is alert & not confused  

No signs of dehydration  

Heart, chest: free  

No LL edema  

All chemistries :  

RFTs, LFTs, electrolytes are normal  

Apart from specific management & investigations for pancytopenia,, What is your plan to 

maintain his fluid balance ?! 

 خلاؿٚ ٚ يبوًيؾشة 

 اٌّشيل اٌٍٝ ػٕذٖ

Intact thirst mechanism 

Conscious 

 ِٚؼٕذٚػ

Volume status abnormalities 

Normal kidney function 

Normal electrolytes 

 NPO وّبْ ِؼ

 يؼٕٝ يمذس يبوً ٚيؾشة ٘يؾزبط

 ِؾبٌيً ٌيٗ ..

Once the patient is concious and normal intake 

ٌٕٛب عغّٗل  

Automatic 

 ثيؼًّ

Fluid balance 

 ٌٛؽذٖ

So no need for fluid 

اغٍت ؽبلاد لغُ اٌجبهٕٗ ػٕذٔب وذٖ ،، ِؼ ِؾزبعيٓ ِؾبٌيً ،،    

 دٜ Criteria ٌٛ أطجمذ ػٍيُٙ اي 

 

Key message :  

It is mandatory to assess the fluid status and the need for fluid balance in any hospitalized 

patient and you have to manage only if needed otherwise, no need for unnecessary fluids 
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Q: 

23 years old female came to the casualty and complains of dizziness and headache  

She was concerned about hypotension as the ultimate cause for her symptoms  

So, she needs IV fluid upon which she gets relief when she takes it  

On exam  

BP: 90/60  

No orthostatic changes  

Pulse: 70  

Normal capillary refill  

Normal JVP  

No signs of dehydration  

How would you manage her?! 

 ؟  Hypovolemia  ِؼٕبٖ اٌٛاهٝ اٌنغو ً٘

 ؟ اٌّيىبٔيضَ ٚايٗ ؟ اٌنغو ثيشفغ اٌٍّؼ ِؾٍٛي فؼلا ً٘ٚ

No orthostatic changes, 

 Normal jvp, 

 No signs of dehydration 

So, no hypovolemia 

Normal saline may elevate bl pr slightly as it has the ability to stay intravascular if compared e 

other types of fluid 

ىٓ اٌشلُ اٌٍٝ ثيشفؼٗ ثغيو عذاااٌ    

 هت ٌٛ ِشيل ػٕذٖ

 Hypertension  

 ٚمغطٗ ػبٌٝ ٚفٝ ٔفظ اٌٛلذ ِؾزبط

 Fluids  

 ٌغجت ِب ؟ 

 ً٘ اديٍٗ ٚلا اخبف ِٓ اسرفبع اٌنغو ؟

ب ػبدٜ عذاا ،، ثزذٜ اٌّؾبٌيً اٌٍٝ اٌّشيل ِؾزبعٙب ثٕفظ عشػبرٙب ِغ اػطبء ادٚيخ اٌنغو فٝ ٔفظ اٌٛلذ ،، ثظ هجؼب ِ

 ،، ٚرزبثغ ليبط اٌنغو diureticsرىٛٔؼ 
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Q :  

50 years old man was admitted in ICU due to pneumonia complicated with sepsis  

He was received antibiotics, fluid therapy with fluid balance  

Oxygen therapy  

He has bilateral LL.edema  

One of the junior doctors started to give him diuretics for LL edema while he is in ICU  

Is it right? Or wrong? And why? 

Answer: Wrong.  

The Patient is in sepsis. So fluid therapy is mandatory 

No diuretics now 

It worsen the case 

Edema is not an urgent life threatening condition, so its treatment can be postponed later on 

 

 Q: 47 years old man, known to have liver cirrhosis came in hepatic encephalopathy grade 3  

On exam :  

He is dehydrated  

Flat JVP  

BP: 90/50  

Abdomen: tense ascitis  

LL: pitting edema  

Apart from medications for hepatic encephalopathy, enemas  

Would you give him fluids?! 

Answer: this patient sure needs fluid. 

 He is dehydrated. Balanced maintainance plus correcting deficit 

Saline even it may worsen ascites but it's not life threatening 

And also this patient should be given albumin 

It will help in correcting dehydration 
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What kind of fluids would you give to him? 

Saline or ringer even 

 In maintenance glucose 10% added as one litre 

With one litre of saline  

2 amps K with each litre 

 Ascitisيجمٝ ٕ٘ذٜ ِؾبٌيً ؽزٝ ٌٛ اي 

 لاْ اي٘زغٛء 

Dehydration is more fatal than ascitis 

 ٚفٝ ٔفظ اٌٛلذ ٕ٘قٍؼ اي

Low oncotic pressure 

Then fluid chart 

ٌٛ ػبٚصيٓ ٔؾغت ايهت   

Maintenance fluid therapy 

  Roughثطشيمٗ

 ٔؾغت ػٍٝ وبَ ؟

25_30 ml/ kg 

ٌّب ٔيغٝ ٔؾغجٙب فٝ ٚاؽذ    

Average weight 80 kg 

 ِضلا

ؾزبط فٝ اٌيَٕٛ٘لاليٗ ِ  

2000- 2400 ml 

 Maintenance فؼلا ِؼظُ اي

 ثٕؾغجٗ ػٍٝ وذٖ ،،

ٌٛ اٌّشيل   

Frail or elderly or 

Has an early stage of HF or CKD 

 ٕ٘ؾغت ػٍٝ

20 ml /kg 

 Rough هجؼب دٖ

 ٌٛ ػبيض رزبوذ اْ ؽغبثبره فؼ

ؼًّ ؽبعزيٓ اٌٝ عبٔت اٌىٍيٕيىبيِّىٓ ر  

CVP monitoring (target 8 – 12) 

Fluid chart 

Input = urine output + insensible loss (30 - 50 ml/hr) 

 


