Paraventricular nucleus

Supraoptic nucleus

Median eminence

Anterior pituitary —
s |
I"q .'T‘-I‘!-_ |

Thyrotropic cells secrete
thyroid-stimulating hormone

(TSH).

Mammoltropic cells secrete
prolactin (PRL).

!
|

Corticotropic cells secrete {8 A |
adrenocorticotropic J t_*[/,—_l\y.. X
hormone (ACTH). roly B Adrenal
( FE A ﬂ cortex
i _rd'“ " e
Adrenal :gianfj
Index:

PITUITARY GLAND:

Acromegaly.
Diaberes Insipidus.

SIADH.
Pan-hypo-piTuimirism,

ADRENAL G1LAND:

Addison’s Diseases.

e ConnN's $
e Cushing $.
e Pheocromocyroma.

2 infundibulum
L

/ :. , d

- Posterior pituitary

— Muscle

Somalotropic cells secrete
growth hormone (GH).

1 \ Adipose Bone
| \ lissue
LS Q Gonadotropic celis secrete
£ e follicle-stimulating hormone (FSH)
| I,r‘ A _" ¢ and luteinizing hormone (LH).
|I - ol
I\ Teslis Ovary

Pars intermedia cells secrete
melanocyte-stimulating hormone
(MSH).

Melanocytes

THYROID GLAND:

e Grave's D.

e Myxedema
PARA-THYROID GLAND:

e Hyper-parathyroid.
e Hypo-parathyroid.
e [erany.

DIABETES MELLITUS.




(o0t s PITUITARY GLAND

7) Marfan $.
4) Racial.
7) Klinefelrer's $. S— "
6) Cerebral Gigantism. (Soros $) ANT. PITUITARY Posr. PITUITARY
T _ f_!_l
T GH 7 PROLACTIN | ADH T ADH

p——————— | e - _ [
CNILD ADULT ltyper-prolACTiNEMiA DI SIADH

"pituitary hyper-plasia” "pituitary Adenoma"”
GIGANTISM ACROMEGALY | females vales WAT;E"VI_)J#;,ES'S WaTter INTOXICATION
| |
! Ovier-Grounli 6F Skeleron & Sl Giﬂil‘:iﬁitii*g ] ! |MpﬂTENCE l/ URINE )F plASW’IA DilUTiONﬁI I‘lYDONATREMiA
e Tall Starure > 190 cm. Sub;fEmiliw loss of libido Osmolarity. - T Urine plaswa Oswolarity |
-i e Too Strong / Intelligent / Sexual precocity. Wit e S50 I, - An— o
o' Acromegaly in late life" | G S I AD H
" = ) GH HYPER-PROLACTINEMIA
INVEST. IREATMENT | _Phys. | Lacrarion — pRequancy — Srmess. 1) Old = Br. Carcinoma.
* _ * | | 2} TUMﬂR PHEUENTiNq (-"') STiMl.llj I:RﬂM h)’pﬂTl—l. (pmeAhq. $ 'ﬂl: SMA“- CC)
IMAGING LAB MEDICAL SURGERY  merabolic | 1% hpo-Thyroidisw (T75H > TTRH > prolacin) | 2) Y2UNGSLLiSRllll
"Only given Till Surgery" | "of Choice" CRE dt |- exenizion legionella.
XRay. | | CT/MRI | [1)7 GH uteccosit. | | SOPAMIN ‘ Sowatostarin| | IRANS- 4y Dmugs | phenoth. / Meroclopraide / Haloperidol. 7) HIY = Lymphos.
on pituitary | | 2) T Somaio-medicn C. Agonsit | | Awaloue | | spHENOidal) i »
P = = o= E G 1! | b — | ¥ d_l hT INVEST NVEST.:
f . k 7)1 BS. "DM" AdIOTH. ) _

I]l “)riikJrU)]l\.:;E widening of sella | \ ) BRDMDCREDT]N Ocierotide "RECURRENCE 1 ) /r S. PRﬂIAﬂTIN. 1 } lf NA & OSMDIAIHI}'.
2) hands — Tuthing of T, | jSTFRIhIMIDEJ " 2) CT / MRI on sella Turcica. 2) Unine Osmolariry > plasma
phalynees (mushiroom app.) -~ - :
7) heel — T thickness of PROGNOSES. TREATMENT: TREATMENT:

1) Warer resmricTION.
2) Democlocyclin.
/ \lr sorartivity of bilrey lubulos Lo :‘fM

~_!_*_E_’5‘l path 1) Tissue & Sk. Changes ARE PERMANENT EVEN AFTER SURGERY. 1) Dopamine & — Bromocriprine. (Parlodel)

. 2) DM dr exhausred pancreas ;

2) Surgery. (Transphienoidal)




ACROMEGALY

) oracies

| A like. .. (Old phorographs):

Big skull.
Prominent supra-orbital ridge.

Ear + Nose ++ dr carrilaginous ++.

Proganthism — wide separated Teeth + large TonGuUE.

2) hand - feer &

JoINTS
?) Viscera

4) Endocrinal

?) Neuro

6) Orher

Hand & Feer ++ —

OA + Crepitus in knee joinTs.,

+ Cardiomegaly + T Lung size.

— (-) FSH / LH —> Intermility & ImpoTtence.
m GH is diaberogenic.

roid ++ bur no hyper-function.

Carpel Tunnel $.
Diaberic Neuroparhy.

Pir. Tumors —> pr. manifesr.

Emomional instabiliry. — hyper-somnolence.

Tiredness — ms. wealknNEss.,

Lx hypermrophy — hollow sounding voice.

T Vir. D > hyprealcuria —> Renal Stones .

»er-insulinemia — HTN due 10

a)  Na + H,O rerenTion.
b) © Sympartheric.
¢} Artherogenic.

i i e ,'--\"- = ',... = [ W
Headache ——& = ‘..,.?._.: =T 31 DOSSI ~ar _
le P =\ a Jeiormec i
&, F | = i 'T.“- .\,_ I-
w = ’ 1 = i i -
sUpraorbital bulging Tl ) pituita f
- = - by, o iy -
el ——
™ 2 ¥
i-!ru.l—r' .-'l'_—_i":.l.—\- F % | [ = "I
Vision detec SE— fo+— Enlarg - ——r
Frognathism Y — [ {<+— Enlarged tongue and | N N\ |
F x - r | .
g e gy m Bi e o . n - =, e
Malocciusion) oarse reatures — i J
A P« |
r". 7 =
- Lok i o — 1
Thyroid gland e AP —— : L A-)
nyperiropny — | \ = e
! ! B s T [ o e —
4] dils — i 1 =

I ! = o
alaclormhea

Cardiomegaly : |
==y : Increased
1
] - _ perspiration
Hepatomegaly ' — — Hypertension
r i ™ _.-'.. 'lh = 2 .
F Ny ~ Splenomegaly
"" I = 1571 .' 2 i
Nephromegaly . m R Eane | \— Polyps
| S i— )l —————7— Enlarged colon
| | A =0T\ \ -
B : T . } )
[ ¥ | ) 4-. ; '_.'._} s 4y .
| - : g ‘_l* i \
)| | N =2 >0 | A Carpal tunnel
S ~~) 2 < N syndrome
| SO » ":-: l e .1"\. I\Q‘
| 1 % ‘-;_. L B ._'t'-._!
: II - ‘.-;I _. -II Illll : 3 i I - ..l- 'F.Il\_-'.\.'."il
4 LJ.J":T'-_[’Q '. : A e
Enlarged hands v "\ -\
(breadth) AT A N
F . |
| { I
|I |
1 {
I.II |
]
a \ = Csteoarthritis
[ ! ™
|
I
-
|
| .
- |
"Il. I Ir.
| \ v A
7 k \
-~ \ e @)\
e P ':?'T‘:;T;‘?L'“a tnlarged feet (breadth)
= pr = e % il Ll .
"ﬂ'n—' .-.-‘ "\-._‘}.\ |. _:_r:-::::{:'j-
-._|__.—t—_‘—"' .ll\\-\-.\-\-.;\'-cﬁ- 1'-'
W
v

Complications & CUL)

1) Colonic polyps — Cancer colon.
2) Dm — HIN.
a) CVS.

AcTivity of the Disease:

1) TGH > 10 ng afrer glucose infusion.
2) T P — dr TRe-absorprion by GH.
b) T Swearing —> DD.

TP:

1) RF.
2) Hypo-PTH.

¥} Acromecaly dr TGH.
\.—) GALY




DIABETES INSIPIDUS

hypothalamic DI

Nephrogenic DI

e head injury.
® SURGERY.

e Vascular.

e TumOR.

o Chest Granuloma.
(TB - Sarcoidosis - histiocytosis X)

——— e

- Aovired Qiclale cell nﬂ@é@ﬁ&ﬁ”@
ERIAETARY feL IRt sehbg iv wedill
I / > b/ fyper-toni
ey . SCA C/ﬂz{&ﬁ’fﬂ — > fonad tubales
e hiyper-calcemia.

¢ hypokalemia
® I_iTI_Ii UM. 111 ot Manic tlf jarFasive”

CL./P OF DI

I—I—I

poly-uria
s L8 D1 may be masked
poly-depsia. l
| dr associared ¥ Corrisol
Urine Analysis |
l—'—¢| DI APPEARS ON START Of
Sp. GRravi :
T Sp. Graviry P 1y Corrisol Th. dr TGFR
| d Osmolariry sl . y
! —] —
if +vE sugar iN URINE Water  Deprivation ‘
| | for 8 hrs. I
- | = = I
DM Good Response No Response
] |
if T Sp. Gravity 10 N. } ¥ Sp. Graviry
T Unrine (I:)Smalﬁliry T plasma + ¥ LIJRiNE Osmolality
Compulsive DI
Warter Intake |
1 hl ‘ ﬂ "DesmopRressin Test" J
psychogenic. \ 1
) . *
2) Anti-Cholnergic. |
(Dry mouth) Good Response Bad Response
3) Colfee. | | _ |
hypothalamic DI Nephrogenic DI
—
CT / MRI on sella runim.\/ I | I

CXR ... Granuloma.

N

-

TTT. by DesmopRessin

MTisto T SENSTIViTY of

"IM / Nasal Spray / Oral"
(T Factor 8)

Renal Tubules 10 ADH

Thiazide CBZ
"paradoxical although
it is Diureric"




HyPO-PITUITARISM IN ADULTS

(SIMMOND’'S DISEASE)

ETIOLOGY = DVT CIN:

[due to pastpartun hpe —> marbed N B Siyplly 0 pitutary 38 W has boon dblod i e diming propuaacy —> lochents ijumy
2) Tumor iN piTUITARY.
%) Surgery. (hypo-physectomy)
4) Inflam. — TB — Sarcoidosis.

CL./P = MuLTIPLE | HORMONES:

1) V GHin adulr  —> wrinkling aground eyes & mouth + easy Fatigue —> “pre-mature senility”
2) VGonado mopin —> v Gonadal h. —> loss of libido — Imporence - AmenorrhEa.
?) ! TSH —> JThyroid h. —> se laten. (apathy — bradycardia....)

4} V ACTH —> VAdrenal b, —> hypo-glycemia — hypotension —riredness.
» lLong-Standing —» Alabaster Skin = pallor + bairless ... di ¥ ACTH.

Y@l ciiic hgic infarction in pit. Adenoma — Auio bypophysectomy —> Pituitary Apoplexy
sever beadache + Acute bypo-pituitivism + pr. on Optic Chiasma ... Opbthalmo-plegia.

InvesTigATiONS fOR hypo-piTUITARISM

Exclude Shmidr's $ CT/ MRI on |
"1% poly-glandular Auto-immune D." piTUiTARY Gl

—— ——

L4 hormoNEs | hormones
T7T Trophic h. v Trophic K. | | SRR ‘ 2} LSt |

. Defect in The - Insulin'®~~
| Jand irself hYPGIHAlAMIC F)R dang. dr 4 Glucose IV Glucose
G I pituitry defect e G oabBsi

1% Glandular
dysfuncrion

Shmidr's $ D GH.

{ hypo-glycemia ‘

TReEATMENT = Replacement Th.

1) ThyRoxine, (100-150 1 Gu) Geer o Storsite as Thgrosic —> | Cortind Tarnsver —> Adeanal Coiie”

AN 0 Bl (InmiaTion of Tir. May unmask DI) ‘> -
« Prednislone — 7.7 mq (7 + 2.%) o bl > LGP —> Mo pilyaric —> mask D
+ Hydro-cortisone —> 30 mq (20 + 10) o Satof 777, — T(/F — polyuric — wmask D
7) Gonadal — .




HyYpPO-PITUITARISM IN CRILDROOD

I—.I_I—I

piTuitTary DwaRlism

Froehlich's $

e CAUSES: v GH - YGH-RH - ¥ IGF.
o Cl./P:

1) Dwarfism.

2) tasting hypo-glycemia.
%) hypogonadtism.

o INVEST: L GH & () Insulin @ Tesr.

e [11.. GH Injecrio + Thyroxin + Gonadal h.

| AURENCE MOON

Biedl $

Obesity
hypogonadism,
Dwarlism.

DI - Polyphagia.

as Froehlich's $
e polydactly.

o Skull deformiires

o [ReTiniTis PIGMENTOSA.

e MR.




Adrenal Gland

CORTEX

hypo-tu NCTION hyper-funcrion

18 CHRONIC e .
ADRENAL INSUFF. G ZF /R
ADDISON'S D. |1 Aldosrerone T Conrrisol ANdROGENS

G
Causes: CONN'S $ HIN CONG.
CUs L $ ADRENAL

= L. il GhORa) l‘}ﬂ;ﬁlm: ACTH dependant Non-ACTH dependant I
e HIV. o . 1 sEe NBs
¢ Ketoconazole — hyperplasia, | a0 s : — Exoq

il Adeeral | pituitary para- XOGENOUS
g Adenoma Malignant $ Adrenal Tumor ; S1eroid
...-F_ I - I | I ﬁ | I r
{ ol : . . '

Tk el Ginq TE Basophilic Ecropic Unilareral Bilareral Cushinoid

is dr hypo- u Adenoma ACTH | | PicTuRe

PITUITERISM —> 2% L B l — I F L e | [_ A

AdRENAl-iNSLiH. bt D. [ TCAnciwﬂifj | P — Newenal |
.E‘RNOT Addison’s D} | "M/C CAUSE"J Bn.UETr{e ;Z{I}Tvm \ ~ CarcinomA ] L_h_l—lypEH-'pLi\SiA |

7’” o ICT _ (Small CC)

2) Bi-lar. Adrenal
hyperplasia.

MEDULLA

I
™ CA

PHEOCROMOCYTOMA

“MAY BE PART OF MEN 2

ARISE FROM CHROMAFIN CELLS
OR SYMPATHATIC CHAIN"

I
5Ps

" Bours of HTN inber. Normal |
Pressure. (TBP)
P ain "headache"
FPalpitation. (HR)
Pallor. (V()

Panic. (tremors / Sweating)
+ No Apprehension to diff. from GAD

. CA in bl. / YMA in URiNE, |
(iNn 24 HRr, period)

e CT / MRI Abdomen.

o Radio-lsotope.

|

| o blockens 1 10 conirol HTN then |

BB 10 conmrol Tachycardia 10 avoid
unopposed o. & —» Relracrory HTN.|

They SURgicAl Removal |




ADDISON’

S DISEASE

“UTRY CHRONIC ADRENAL INSUFFICIENCY’

CONN’S $

“U*Y HYPER-ALDOSTERONISM”

=

1 CORTISOLE / ALDOSTERONE

CINa/ TK

—————

* ACTH

| I

B

L 1

ALDOSTERONE

‘_ i =
TN

LK

m—

‘t v Na J L T K HYDER-DIGMENTATION ' hypokalemic HIN CNS PNS
I I s T ACTH o selaracylos + Dosteelion of weduflh "NOT SEVER" e g——— C— . —
) — d’é{b{i‘ c.:g[ @Hﬁfﬁk weltbobive T gedanin wolead .:?tgl A" | — — —
Ogihostaric Rl EF Apathy  MoTor SENSORY AUTONOMIC
hy pOTENTION i Ms. Weakness — — No edema dr
eArly cases " AsTHENA": PERSISTENT TANNING
b2 TIE) ~ AITER SUN EXPOSURE Yk - - ——— )
< ; R .
f o s p I g N Eany g “" AldoseTrone hypo-kalemic WEA"NESS_:‘ il E'Siﬁ Ahd*DiETENTi{}N.
| Also ‘i‘f " if)NgiATIGN | [ Also die 1o | I ESCADE ph. NEpl—lR_OpAThy ARRyTHmiA
' l hypo-glycemia. EP‘.[M‘E.‘“ C[;AE ‘ d - : . )
- rictioN & Exposed aRreas. |
hHYPmENS"QN-J}; Blocal it /r/r/rAldDST.ERDN poly-uria
- Scars after onser of D. | | —> loss of kidney |
- . E— RESPONSE, _ =
| — |
MANAGEMENT OF ADDISON's D. MANAGEMENT OF CONN's $
* 2 *
_Invest. | TRE’“IMENT _. INVEST. TREATMENT
# - . : . .
ERisE "Dier = TSali + CHO + pr." CONN'S $ of THe Unilateral Bi-lateral
—t— | T — e - CAUSE Adenoma Hyper-plasia
Hormonal Non- | | | |
|_| CT/ MRI CORTISONE AldOSTERONE| m = l_‘!_ c i—l - o - I 1 - = B E s (!Iﬂ -
e ORMONAL ] T | No~. T 1r SDI(!ETN rcTorye
- Corrisole. _ ! AR = lud Hormonal ! l CT/MRI U“Q"CT ' *””'Ijﬁl anfliwusﬁh zﬁ:‘"*
- Aldosterone N + PREGNISONE Fludro- ORMONA Abdomen | REMOVAL 1
Ix ' TR 7.5 mG (5+2.7) CORTISONE
A%Tg ' TK ABs AGINST hvdr-CORTISONE "AcitoninHY | IR I I IF Tender
Rapi Test v Glucose Adrenal gl. 20 Mg (20+10) ' T AldosTeERONE T NA AT
AR of the i ookl .
w'fﬂmﬂ:;w* -_EOSINOPHIIIA.: T Dose during S1ress 10! ‘l’ ReNIN \lr K v
- Avoid Addisonian Crisis 1™ inclrp. on Reniny ___ Amilaopic




CUSHING'S $ =T CORTISOL

1) METABOLIC « CHO — Diaberogenic, — poly-depsia / poly-urea
e Fart — lipolysis —» TFFA — Dyslipidemia / Re-distrib.
e Protein — catabolism.
4) BONE/ CA Osteoponrosis —> rib fracture. 5) RENAL s Na-retention - v K polyurea (K diuersis) —

polydepsia.

v linear growth —> short stature.

—> depression. 7) ENDOCRINAL — hypo-gonadism.

— Cataract / 2r' Glaucoma. 9) IMMUNE SUPP. —> recurrent infections.

11) (q'AY —» 2V HTN dt ( TCA permissive effect + Salt & H,0 ret

a)  Thin skin —cig. Paper. G) Re-dismiburion of far

b) Ruprure —» stria rubra. e Face — moon face.
c) Delayed healing — scars ahyper-pig. o Trunk —> trunkal obesity.

d) Hyper-pig. — localizing. e Inter-scapularn  — buffalo hump.

£) Plethora dr polycyrhemnia. NB: buttock — hollow

) Hirsurism + Acne e No Comedons. [imbs — thin.

ADDISONIAN CRISIS ON TOP OF DIAGNOSTIC CRITERIA OF CONN'S $. | DIAGNOSTIC CRITERIA. OF CUSHING

s STress e Diastolic HTN + No edema. | e 7040 ys.
¢ [Infecmion o T Aldosemrone. e Female > males

s Trauma. o  Rennin. e See below.




"“..,h_

'l-
|

' DIAGNOSTIC FLOW CHART FOR A
PT. SUSPECTED TO BE CUSHING'S $

N I —
' DEXAMETHAZONE supp. Test

small dose 1o () pituitary gl.
. (0.2 mg / 6hrs, tor 48 hrs.) o

— e p—

Supp.

No supp.

>Whﬁm 10 Suspecr Cushin

1) TBS+ TNA + VK.

2) BLOOD —> T RBCs.

— T Neutrophils.
v Eosinophils.
+ Lymphocyres.

G?!

.

psuedo-cushing
for DD

WHERE?!

|

CUSHING BUT

Syndrom X
(Obesity - HIN - DM -

high dose Steroid

(2 mg / 6hrs. for 48 hrs.)

hyper-lipidemia)
OCP

pituitary Basophilic |
1L Adenoma

Underecrable
kACTH dr T CDmiml.

T ACTH

Vil
I Y

iyt Lo o ‘ Adrenal pARA-MAliGNANT $
SE|ECTIVE VENOUS Tirmes Ectopic ACTH
sampling | - J _ .E_ P
I CT abdomen | seArch for Tumor
Trans-sphenoidal by CT / MRI

.

.

Adrenal

; Surgical Removal
CarcinOmA

F

|
Inoperable dr
METASTASES

hypophysectomy !

. \ Adrenal

MEDICAL TTT. OF CUSHING'S §: Adenowa
1) Dier = T prOTEIN + KCL Orally. |

2) DM — Insulin. Surgical

7) Medical Adrenalecromy — Remobval
\ Keroconazole / Meryaprone. / [

( Nelson's $

piTUiTARY TUMOR++ AlTER
adrenalectomy — T ACTH
— T skin pigmenTari




THYROID GLAND

hypo-Thyroidism

" CIN DVT:

1) Cong. Abscence / E. defect - Deafness. (Pendred's $)
2) InHam. — Hashimoto's Thyroidiris.

7) Neoplasw.

4) Drugs  —> Anti-Thyroid / Li / Amiodarone.
7) Vascular —> post-partum hge.
6) Trauma  —> Surgery. (Thyroidectomy) 1711,

- 7) Endemic —

Infancy

|

— — — —

lodine def..
4

I -

| L. CeE

Neglected 1% hypo-
Thyroidism in Adulr

I

— ———=

OF THE CAUSE ‘

ANTI-
Thyroglobulin
iNn Hashimorto's

) Thyrooidits. !

CRETENISM MYXEDEMA
"INVESTTIGATIONS"
OF MYXEDEMA OF MANIFEST.
e T) Rl [
TCHG[ET:R{}T /TPR{}p.lACTiN l ANEMIA low U{]h;clE
NORMO MICRO ‘ MACRO

1

|\ o i

“dr Chronic D.+

i
e o

| 1 Megalo-blastic dr
LT i Iron del. dr ;
! YROXIN ... Menolimages PERNEICOUS AN.
v BM&"

L L "Autoqimmune DV

| Non-Megaloblastic
- dr hyper-lipidemia”

—
T

Thyrotoxicosis
Thyroid | [ No Thyroid |
. hyper-funcrion '~ hyper-funcrion |
I | .
hyper-Thyroidism Transient Thyrotoxicosis
(Acrive = T RAIU) (Passive = ¥ RAIU)
I |

p— . ——

Toxic Nodular Goirer. ] ) Thyroidis. (Inirial pﬂl—lSE)q
Thyroid Adenoma. 2) Facricivos.

Graves' D.

7) Struma Ovarii.

(TeraTOMA)

. 4) hamburger Toxicosis.

INVESTIGATIONS - —

I—I—l )

Diagnosis

HypER-

Thyrotoxicosis st ik

AUTO-
IMMUNE

;F']\T3 | \l«TSHNIJ [ T RAIU [ | +ve IS ‘ -

Orthers
:

 — e — —

- + Cholesr. / Glucosuria. -.

(lag-sTORAGE)

& /]\ CA++ dr T bone Turn-

OVER ]




/mgﬁec@d 1Y hypotigroidiom in Aol \
— accumadaton of MPS
—> bindeto water — lickened jeotures

MYXEDEM

Myxedema — 2ry hypo-pituitirism

1) General e Inrolerance 1o cold weather. (pituitary myxedema) /
e Tiredness — week — wr. Gain.
2) Face e Bloared —m —— ; /’ ' \
e Loss of QOurer 1/7 of eye brow. DD of puffiness:
e CAroTeNemiA..... (Thyroxin is ess. for conversion of Carotenes 1o Vir. A} e Niphrotc f Nephiiics
e Lips & Tongue — Thickened. o Myxedema.
#) Skin e Dny- Thickened dvr MPS. (Non-pitring) e Chronic Cough. “Lower lid”
4) Neuro e Slow mov. + poor MemMoORY. \- mi s /
¢ Yocal cords —> hoanseygss, / \
o Canrpal Tunnel $. hyportliyroidism problem
& endon jerks  hung up Relex.
I Myxedemal Madness. * Female 30 40 ys.
T = 1 e ConsTipaTioN.
i | i e il o Skin changes. (Dry / Thick)
6) CVS e ¥ HR + pericardial eff. (dr MPS) \ e R, /
e Atherosclerosis due To (? TSH + hypenlipidemia) —> HTN. (Diastolic)
— ISHD (starr low dose then T gradually)
—> Claudicaion.
7) GIT v moriliry —> ConsTipATion. GEATMENT of MYXEDEMA = m
—> bacr. Over-gr. In S1 —> Malabsorprion $.
8) Geniral Menorragia. (TTRH — Tprolactiv — () FSH / LH —> Menohliragia —> Iron def. An.) g Susgiow gy {278 115v)
9) MYXEDEMA COMA See NBs. o Gradually T dose / 2wks upro 170 pigm To
= Avoid ISHD dr Atherosclerosis.
|\ O o Hypo-thyroidism in preGgNANCY.

e Max. Dose = 200 uagm. /




hypotliyroidism problem

p 30 -70 ys.

wasres  GRAVE'S DISEASE

. — Intol. To hor weather * Onser:  Gradual Onser.
A e Course: Remission / Exacenbarion.
@ (5 —> GyNAECOMASTIA. “Auto-immune D. against Thyroid gl. — producrion of TSI (IGG) e ppr. by: :Emfzri?mnl STRESS.
: ’ nFecrion &
@ CllildREN —3 Tall Starure, —# ACTS A5 TSH — @ TSH Rs = T Tl-IYROId RE[EASE \ IC Fall | Veneew o

> TRIAD

THYROID GL. DERMOPATHY OPHTHALMOPATHY
e Diffuse ++. 1) Skin — sweary-warm — Hushed Non-inktitmarive InhilmaTive
& N - d 4 i . -
TON TENGER (pAlMAR CRE"EE) dT YD 1 ) g tcm'ng ionik _} FeLrelion .:ﬂf &m/&éﬁﬂﬁmf b, %ﬂ/&"ﬁ:ﬂ%ﬁﬂ mfﬁ égj‘l
. . : S .  zchd HMR'!
Vascularity 2) Nails — onycholysis “Plummer’s nails 2) Lidlag [ PIEONTA Remo TJRb"Al T. EOMU MR’
systolic Thrill & bruir over ~1ibi ' INGS. .
(syst e hymoid L) 7) Pre-tibial myxedema — irchy swellings %) Infrequent bllnking _} B i I
" JMGrave’s clubbing ~ THYROID ACRO-PACHY. 4) Fine tremors on gentle closure of Exophthaimus. convergence
UL —} (bi-lateral) (Moebius Sign)

1) Neuro Apprehencion s . Fron GAD)

2) Ms. '| - Px. myopathy +MG  (Auto-immune) MONO-SYMPTOMATIC

7) Bone - T bone turnover — Osteoporosis “one manifest, pre-dominates
| o eg. AF “Thyro-cardia” in

4) CVS - THR — palpitations + AF elderly”

lyper-dynamic circ. Dr ( 7'SBP dt 7COP + ¥ DBP dt VD)
o water hammer pulse,
o THS over PA. O
o Murmur — Hemic. Peri-cardial rub like “lerman scratch” CC;D

2) GIT —» & Gasto-colic R. — hyper-defecation — wt. loss / T Apetite.




> [reatwent of Gravee D

MEDICAL

1} 17 amrack in adubrs > 40 ys.

|171

SURGERY

1) Recurrent Afrer medical & surgical.

Recurrent. (afrer medical)

1)

IndicaTions 2) Before surgery —> 10 keep the pr. Euthiyroid. 2) Poor drug compliance. 2) # of Surgery.
%) pr. Refusing / Unfir for surgery. (pregnancy) 7) Huge gomrer / Malignancy.
1) M-P rash. (common) 1) Lx. N. palsy. 1) T Dose — hypo-thyroidism.(Myxedema)
2) GIT upser. 2) Transient hypo-calcemia. 2) v Dose —» recurrence.
S/E o prophylthio-uracil > Agranulocystosis. #) Hyposiymoicin: %) #in Preguancy / lactation / children —
o Casbimazole —> Fetal goiter if given during pregnancy. 4) Post. Op. Thyrotoxicosis. radiation induced Generic cancen.
1) Diazepam —> Sedarive. 1) Sub-toral thyroidectomy. A rapidly accumulares in Thyroid gl.
4 2) BP s {Symp. Over acrivity. (4 Conv. OF T, 10 T,) 2) Lugol’s iodine b4 surgery — local (-radiation
PROCEAURE . . : : —> poor penetration power
7) AN’I’I-"I"-IYROId —> (~) New synthesis € no effect on The already * V Vascularity — v size :
| _ — destroys the thyroid gl. only w out
formed —>eftect appears aler 6 wis. e  Thyroxin — to be euthyroid. . .
affecting the surrounding t.
Propliyl Thio-uracil: of choice in pregnancy. TReaTMENT of COMP“CATiONS
: Carbimazole:
i s 40 - 60 me/d
@ TART —_ MG/d.
Thyroid : . Dermoparthy Ophrhalwoparhy
. Y 20 — a0 we/d TI-IYROTOXIC CRisis "previbial myxedema" "Exophrhalmus"

« MD 5 — 20 ma/d. i I n |
e Stop aler 2 ys 1ill pr. becomes Euthiyroid ar 2 me/de —_— - — - ~ | — —

/1) HyYPER-PYREXIA —> cartlyy Harkels Topical _ - —
| _ _ . mild ‘ SEvER
2) Disprop. Tachycardia upro AF — [/ | TEROIDS

7) Shock & Coma — (¢l cxparsinn ,_l— H__;

4) hydro-coRrTiSONE —> % Awil reditive Adrerad insuff. ¢ Lubricarion by CS + supra-
orbiral derooling

TR WTuT) Arrificial TEARS |

Hyper-
thyroidism

1#&5  Prophylthiouracil / Propranolol / K lodide,




THYROIDITIS

I—I—;[—\

Acute Non-Supp. LympHocyric
"de Quervain's Thyroidirs" ThyROidiTiS
e Viral. | ls Auto-Immune. (Anti-Tg &
o painfull. AnTi-microsomal)

e Thyro-Toxicosis & Malaisk. | ® painless.

HASHIMOTO'S
TRHYROIDITIS

[ Auto-Immune. (M/ C Type)

(AnTi-TG & Anti-microsomal)

e 1° Hashitoxicosis — Myxedema.

Py I .
- - | e e Otlier ass. Auto-immune D.

1) Addison's D. "Shwmidr's $"

2) hypo-PTH - Type | DM.
) PBC.

/

Riedl's "Woody"
Thyroidistis

¢ Chironic fibrous TissuUE.

e Mediastinal $.

(Dysphadia / hoagsness)

" Trearment of Thyroidirs

Thyroid Malignancy :

1)

Aspirin + NSAID + [3[.
Partial Thyroidecromy if Mediastinal $.

Thyroxine In hashimoro's.

7)
N—
‘ : : Medullary
papillary Follicular Anaplastic & e ORI 11
popular. Blood borne Old aqe. pﬁﬁm fOIgCTL?R C
due 10 IrrRAdiATION. METASTASIS. Mediastinal $. CE Sl C”ONJN
| . "Tumor Marker" |

I"'h




CLINICAL PATHOLOGY

J :

Thyroidism | | Thyroidism

FOLLOWUP OF TTT.

I_I—I

' 1% hypo-Th.
o A -

o 1, iN few days. |
o I, in 2-% wks.
e TSH in 6-8 wks.

e poor Compliance = T
TSH & Normal T,

1 hyper-Th.
g Sl

inTHE T 6 ms depend |
oN I, 0r T; As ISH is
. sill suppressed.

hvpo-Thyroidism hyper-Thyroidism Sick Euthyroid $
- DPREGNANCY -
(v T, Upiake & FTI) (T T, Uprake & FTI) ; Non-Thyroidal 1llness
| Aher 20 Thyroid funcrion dist, due 1o sickness
1™ hypo 2% LIYDO 1™ hyper 2 hypeR 1" 20 wks wks. (Infection - Trauma - Surgery - MI)
;EIRLSH' "hashimoro's ‘ :jTTSTH e\ TSH Grave's D. o T TSH. | Ijﬁ(;é ‘ T TSH | ACUTE Recovery
'll/ T} T4 | Tl‘lVROidiTS“ ~— I-i & r /r T} T4 1Sl - 1TGSIH - & /FT; T4 | I = l_l_l I
o o AnTi-1G - ™ ® No Response TBI Abs 0 _ AR — - 5
e Anri-microsomal IRH @iesi| \0'RH S o T Toral I, 1, wild SEVER T T_SH
‘ | (-) TSH (TransienTly)
I_'I_I i J I dr releas of
Cond - 1 T STRESS (.--) ON
[Response BA R poiE ° T: o Tj \. il (tf,
I | o T I, o T rI,
N (sl eN.TSH | |eJ TSH
ypo-TH. hypo- | | pituitary hypo- \_ ALY =7

OTHER EUTHYROID

LTSH in Euthyroid | T TSH in Euthyroid

i’
i
|

e pregNANey. (157 20 wks.)

e 157 6 wms, inn TTT, of Try hyper-Th.

\® NIl. (Sever cases)

(‘e sub-Clinical hyper-Thyroidism,

e sub-Clinical hypo-Th.

e NII. (RecovERy STaGE)

Ik-.

Euthyroid Euthyroid
hyper-Thyroxinemia | Hypo-Thyroxinemia

"

| o Causes of T TBG ‘e Causes of 4 TBG
e NITI. o NTI.
‘-_,J I"‘H_ d."ll I-.

—

=, g




HYPER- PARA-THYROID

I* HYPER-PTH 2% HYPER-PTH 3% HYPER-PTH
T = Sl . AN —— 1 :
ETIOLOGY +  No hypo-calcemia. (No 27 Cause) « 27 10 hypo-calcemia. 1) long-standing 27 hyper-PTH ..... TR ;
.  hyper-acrive gl. —> Auronomous sec. —> No Feedback (-) « v Feed back (.-) 2) Auronomous sec. (hyper-plasia) — No feedback (-)
(Although Normal or high Ca) {Although Normal or high Ca)
CAUSES 1) Adenoma —> single gl. 1) CRF + T Ca™ (dr 3 hyper-PTH + Ca Supplements
2) hrper-plasin. ~ — 4 glands. 2) MAL-ABSORPTION $. ~2) Mar-ABsORPTION S.
3) MEN = MULTIPLE ENDOCRINE NEOPLASIA. %) Rickers — Osteomalacia. Cl./P of Ryper-Calcemia = 1" & 3"
*. " | - e e ;y
MEN - | MEN-1I A MEN-UIB Back ace — pain — Arlmralgia —
4] ! " 1] Y 1]
WER”iEH 53 SIPPII'E 3 I Weakness - hypotonia. (Terany Zakso)
e =Y | Renal Srones - Nephrocalcinosis.
3 Do | OMA ‘ Oivia & : enal Stones - Nephrocalcinosis
I I - Marfanoid N Y — Abd. Pain — PU — Acute PancreaTiTis.
D . N fEATURES. L |
® Pnun,qny TUMOR. ® pl—lEGCl—IR{JM{J-‘CYTOMﬂ. " Y, 7 .
o Pancrearic Tumor. o medullary cARciNOmA. | y :i:":g:::s Drowsiness — Depression.
‘o PTH. (hyper) o PIH. (hyper) )
R | | “ HIN (VC) + ¥ HR. (so Give CCB)
Q— Invest. for hyper-PTH —
R _ Ireatment of hyper-PTH
| | |
C——— e—— CMIJSES | Tumor Hyper-calcemia
B(:NE ‘ KIdE MM > eleciroph. | e e e
| | A | | - 7
T | ) Skull — M(}TT“N(]. (sali/pepper) STONES / | 2) “:IYRG i TSH AdENUMA I-IYDEH—*D[ASiA I “ Ald ‘ \lr CP« | HD
T 12) long bones — Ground glass. Nephro- (}; ?:: SERR =Ny | | i i [ !
T e CRF ' 3) Vertebrae — Cod-fish app. -LMCAICINUSIS_; 4} Sarcoidosis — Conv. E. | Surgiical | [ Reowve4 - Saline. | (e T P Ogally. Al Zude ) ‘
L] 4) Teeth — loss of lamina dura ﬁ _ ‘ Removal Gl. & implan : *
7 : 7) Tuomr — CT / MRI / | A oarr in ke | @ Lasix. * Malignancy = .-
LT'[] ClIH. [Rﬂfﬂ WVIM. R.ﬁdiﬂf‘iS\DTﬂDE Scan. * I:;DR Kiski \ J Calcitonin - BISDI‘IDSPA"I

L® SARCOIdOSIS STERDI{j;




hypo-Calcemia

CALCIUM

2) CRF.

1) hypo-Albumin. (m/ ¢ Cause)

%) hypo & psevdo hypo-PTH.

4) ACUTE PANCREATITIS. V- |
1) 1?% & 3% Nor 2% hyper-PTH 1) Vir. D Toxiciry.

"dr Ca deposition IN pANCREATIC
necrotic T. although pancrearitis is
caused by hyper-calcemia”

hyper-Calcemia

™ PTH

ﬁ] ) T loss

Yo

H-K-Pall 7

' 2) Para malignant $.

I

™ Vir. D
I_

2) Sarcoidosis.

or all 4 NHOSPHORUS

I—I—I

hypo-phosphatemia

aan Ao

—> Renal loss— hyper-PTH - Fanconi $.
— GIT loss — VYomiting Dialrrea

2) { Absorprion — ¥ Vir. D & Malabsorprion $.

\i) IC shiifr Insulin Th. in 1. of DKA & Alkalosis.

hyper-phosparemia

l) Osteolytic Merastasis

MALIGNANCY
- MISCELLANEOUS

/1y Milk - Alkali $.
2) Immobilization — @ BR.

2) Milriple Myelomoa.

 #) Lymphowa. e I 3) Thiazides — ¥ Ca EXCREATION.

a3

-' ‘]) hypo & psevdo hypo-PTH

2) CRF. (¥ Excrerion)
7) Acromegaly (* Gh)

\4) B shift (Acidosis)

:

'3

y

—

“f

4) hyper-Thyroid — TBone
\ TURNOVER.

Other METABOLIC BONE DISEAES

e e

OSTEOPOROSIS Pager's Diseasses
Slow process ACUTE DTALP. (10X)
in Senile |||MNIO|)iliZATiON| 2)ERP Normal
I - I S U %) TBonE TURNOVER —>
rr*' .
All Lab ARre ' @ Osreoclast ) e Thydﬁﬂxy’pﬂﬂlm& y
~ Normal N CA/P
- < LPH |

'f‘l -="d‘l




HyPoO- PARA-THYROID

PSEUDO - AypPo-PTH

————— =

1) Tissue Resistance 1o PTH.

- PSEUDO - PSEUDO RHypPO-PTH

As pseudo in CL/P

e Normal KFTs 1o diff, tlrom CRF.

ETIOLOGY 1) Idioparhic. |
2) Surgical Removal -IrradiaTion 2) No V PTH. |
#) Congenimal hypoplasia “Di-George $”
(Absence of Thymus & PT gland)
CL./P Terany + Albrighr’s Osteo-dystroprhy:
i I Short StATURE.
Terany. - Skeleral Abnormality Only
JAM 9 MR.
X-Ray Shorr 4™ / 7™ Mera-carpals.
INVEST. | o Triad + {PTH o Taind + TPTH. + X-Ray hands + 1) Normal (Ca/P
| - E———— Invest. for Hypo-calcemia } i -
hypo-PTH J Vir. D long-TeErm Ectodermal changes due
——— —— W 4 |
|] *Y |-Iy|)0—*PTH_ pseudo hypo-PIH MAL-ABSORPTION $ 1) A —> Alopecia.
2 | ! —l—— 2) 4l —> Rough.
i , 3) LB Brimie.
Triad + +PTH Teind + 1 PTH XRav ) J3 - > Beinle
1 ' 4) (Bt s puncruare holes.
(dr 1. Resistance bur No Shorr 4™ 51 = 4
* * Ca. Nephrogenic cAMP) METACARDAlS
o | P




> IJEF.:

T TexciragiLity o THE CNS & PNS DT v/ 10N1zED CA, MG, OR H. (ALKALOSIS).

bl. - JCA&MG

J ~

—~ ~
Bxchange Transfusion wirhi Cirared

hypo-PTH or
pseudo hypo-PTH

- ETIOLOGY

4 Ca "lonized"

L MG

l_l_l N ITI_l

" hypo-Calcemia

NI T 4 Intake T loss

—

Early

|

—————

( Infant of Diabetic Mother |

PT / IUGR

Per-natal asphyxia

Mal-Absorprion $.

LaTE
(2-10 days)

P

Tenany + Normal s. Ca —> Alkalosis as it + lonized form.

e e |

|' Ch. DiAR.RLIEA.
VIntake NuTriTion Insutt,

.® Diurerics.

1

TP Dier,
£G. Cow wmilk £
ImmaTture PTH,

o

TPN Insuff e Nephroroxic drugs.

lypoCalcemia + No Terany —> CRF. ... Acidosts | lonized form.

e =

ALKALOSIS

“Normal Toral Cat+
Bur Vlonized Cat+"

hyper-VenrTilation

RespirATORY
Alkalosis

Excess Yomiting /
Alakline Th.

| Merabolic
Alkalosis

TE— e —




Cl./ Pof TETANY

\
LATENT TETANY MANIFEST TETANY
L CABUT > 7 M6 LCA<T MG
A K ’
4 & 4 > i A il
PROVOCATiVE TESI'S EI.ECI'RiC AI. CNS PNS
\. w 9 ¥ ", } . A
hl—‘l ! 4 ) N
CHOVSTECK SIGN TROUSSEAU SIGN PERNOEAL SIGN ECG ERB TEST MoToR SENSORY
’ . 1 4 . CONVULSIONS  ¢xrpo-pEDAL LARYNGISMUS .
TapPiNG THE VIIN. 7'BP >(S) IscHEMIA OF TAPPING THE PERONEAL x
77Q-T  Mms. coNTRACTION SPASM STRIDULOUS
ANT. TO THE TRAGUS FOREARM FOR 3MINS, N. OVER NECK OF FIBULA AT CURRENT < = ONLY
INTERVAL.
EpA NEONATES U U
U { " ] & INFANTS. EARLY SIGN
PLANTAR-FLEXION & CROUP &

DEVIATION OF ANGLE
OF MOUTH.

s

%

Fexion c?f Weist / HEE Joit

& Lvtension of 1F Joids

Invest. For Terany:

1) {Ca Mgq pH. (VVir. D)

2) VPTH + 4 Nephrogenic cAMP.

DORSI-FLEXION &
EVERSION OF THE FOOT.

== = —— 2 =

AAMNALCIC

Treatment of Terany

MAINTENANCE TH.

EmerGENnCy

ABC + ...

= ———

_ _ "
1) Ca Glucanare: 10% 10 ml V. slowly

il

|

-

I

in laryngismus Stridulous

+ Monitor vHR

2) Mg GlucannAre.

-
= e

AnTi-Convalsants + 02 | ) Psychogenic hyper-venrilation =
)\ Re-breathing in bag. ,;

L= 15

o Ca Intake. (Dier)
e CaCO,. (0S-Cal)
o Vir. D; (1 o hydroxylase)




ETES MELLITUS

DM is th M/C cause of:

« CRF. (ESRD)

e  AmpurtaTioN.

TYPE I TYPE 11

Blindnese Cause B-cell desrruction Insulin ResisTance |
> Aleolute lvsiliy dof” Reludiie lnsulli def.” MODY: TTT. by
Eriology Auto-immune Abs against (ICA) . Obesity (visceral / cenmral) 1) Diet
Beel dt Viad infoctin /' A Feeding > Adjooyte seoret (lyptic / THE / resitiv/ 2) Oral hypo-glycemics.
D ssours after destmastion of > 80% of B oclle —> T lasalic level %) Insulin.

C-pepride X i

o AGE . < 20 ys — Thin > 40 ys. — Obese

e FH Une ommon / 5 % / Common /25 % /

o HLA ass. HLA DR X

= i 2" Causes of DM:
e Ass. Immune D, | Thyroidiris / lupoid hepariris / pernicious an., X
1) Pancrearic:
pathology Iheallurtie felet flmgloid deposition
letlos fﬁfﬁ%‘ﬁﬂz‘eﬂ/ e w&;m # df ﬂ@ﬁi’ co-secroted e insubin b FANERERITTS.
Kero Acidocic Do  Uecomman...cxcept ix Stross conditine  Cystic fibrosis.
A / Coours witho « ppt. factor ‘F/ ﬂkﬁ ctiins ~ M - Wy I / o Hemochromarosis.
TREATMENT Insuttn £ (mmanosappressives. Ora bypo-glycemice —> ff futed—> lsuli. | 2) Endocrinal:
Honey-moon phiase e Cushing $.
e eﬂ#{; ﬁ{?ﬁfkfé} caulrol ﬁiﬁaﬁk doses are \l/ / . H Thveoids
dt endop, lusulin retease from the residual [3-oelts \ ¢ DERTTIOIEE.

—> [ten mpzé@ destrnolion —> Absotate lesulin s@f ¥




CLINICAL PICTURE OF DM

ASYMPTOMATIC ACUTE SUB-ACUTE COMPLICATIONS |
Discoueree %CCIdENﬂy dLRING 2 Ps DKA if NOT Blurry Vision see later
Routine INveEsT. Recognized
poly-uRiA. 2" Causes of hyperlipidemia \
poly-depsia.
poly-pHagia 1) Endocrinal:
NBs: s Hypo-Thyroidism —> TCholesrerol.
1) Onser of DM in Children —> Nocturnal Enuresis. m
2) Onser of DM in females — pruritis vulvae & VaginiTis, * Neplmoric 3 — T LDL & Cholestenol.
o CRF - T1G.

%) DM should be suspecred in:

e Obese pr — +ve FH of DM 3) MEN SD. — Gaucher's D.

Bp (NS) — | TG
Thiazides - 1106,

Alcoliol — T1G
\ Steroids — OCP - Obesiry. /

o P. Neuropathy — Tingling & Numbness.
o Female pr. —> larGe babies — polyhydraminos — Un explained Feral death.




DIABETIC COMPLICATIONS

CHRONIC

(;;’

ACUTE

¢—I—~lr

Infections Comas

e 4 CMI/HMI (C below)
e Vascularity.

e T Org. colonization.

InfecTions IN

1) Skin > sTapk - H-C sandidiasis
furarcts / Corburole

2) GB — Lyiysenatims oholoystitis
%) UT = AV - enphysenatons,

4) |_IJNC| —> ﬂ/ﬁw&—éﬁédﬂf

JMucormycosis

‘ it Dorsalis Pedis A.

| *
‘ Nor palpable if palpable
P 1 - il |
Macro-Vascular
"Atherosclerosis” v vaculaR

px. Ischemia Distal Ischemia

Vascular

+—I—+

W-vascudor MACRO-vaccudar
U U

Diaberic Triopathy Atherosclerosis
1) Nephroparhy Y 1) Smoke —TIA.

2) Reinopahry ? 2) Coronary - Renal.

A

} I N curoparhy 7)
.

~

+ Infection

!
Diaberic foor

Ischemia Neuropathy

Symproms  Cladisatios Fest paie  Fuidess

INSpeCTiON [ rephic changes Hiph aoh

Clawieg of toes
Palparion Cold Pubstess Warn. Pubee prosent,
Ulcer Fuicfal Fuidess
treal & toes Plartar

Skin

Non-specific

7] lufections
f/ Ve ouropa T fma‘ aboers
3/ Nawthonas

Diaberic Dermarosis

1) Necro-biosis lipoidica:

WM&KM&? /z:-m‘fmé on Shir .:?f Lbia —> Mé”fw

—> alrophy —> deer

2) Diabenc Dermoaprhy.

@r‘?ﬁeﬁ@a" ﬁfﬂe—ﬁﬁr&f ﬁc}bafef/

7?) Dilttuse granuloma annulare.

4) Acanthosis NeGRicans.

/éfﬂﬁk £ & b5~ ﬁi’ﬁﬂfkﬂm’ﬂ/

/ CAUSES & PATH. OF DM COMPLICATIONS

1) AkbleReducrse —> © Sorbiolpalmay —> £/ 477 actiity & N wyoisitol + Dewosic

2) Glycosylation of Collagen in BYs —> el well /v, liwer —> isehenie

7) Ir Affects: Renal Tubules - p. nerves. - Hb & plasma pr - Lens.

Orhier Mechanisms of Vascular Comp.:

LRBCs deformability
TPlareler acg.

—> Trental®.
— AspRINGD.




DIABETIC RETINOPATHY

- — - - - - o
“ LL angiopathy ol the Retinal BVs.” %
= - = — D & G I
Leakage Occlusion g
/ \ “loss of T. junciion & pericyie” Ck'II\[In‘-\NI'
Orlier Ocualr Complicanions ]) 8T " HBM s Thicksning.
e Lids — Styes —Xanthelasmas. ‘ 3) Edewa 2) endoth —> proliteration.
e lens — Cotaract. 2} Hard exudates. 7) RBCs —> sricking.
o 6" CN Palsy. | “Lipid laden MO™ \4) plarelers — sricking.
. | ' 3) Hge |
o Reina > D. retinopathy. = -
\_ il -/ p— [schemia & Hypoxia
of he Reftina
Cl./P = fundus
Non - PDR Pre-PDR PDR
| 1) Arteries = AtTenuATed. VE-GF secretion dt
As Leakage path. T
2) Veins = beading & looping. S e a
0 3) Cﬂ“ﬂN*‘WI‘lﬂﬂl Sp{]TS_ l_ll_i
| 4) Blor Hge. L ' 3 9
. NV | = Rubiosis
NYD&NVE idic
RUpTURE | Fibrosis - RUpTURE Fibrosis

Vitreous HGe T RD | Hyphema NV Glauvcoma




DIABETIC KETO-ACIDOSIS

no Qﬁ&’aﬁn e DY (infeCtioNS "MucOmyCOSie” / tawma / MI /éargerg )

1 D L

Kero-Acidosis ME%‘"‘ISM hyper-Kalemia
mild SEVER < /| @ lipolysis T G Ourpur MQQ#M Inmmially dr Then
[ - KT Regular low dose 2U/MR. Acidosic hypokalemia
[ SPONT. C{}RR‘EETEd NAHCO, U \L G UpTAl(E ——— U dut 1o Insulin
by Insulin | T FFA j 10 Avoid hypokalemia bec. When BS th. + polyuria.
U U L 10 250 7K Ourflux
'_I_1 me/dL
- low dose high dost U
T KB I'Mm I:uyf,uliw | Insulin ' \ .
A U l | shifr 1o hyperkalmeia
. | Glucose 29 R
¥ ) v Glucost ourpus T Glucost upiake (gEléﬁ?fst[Uidg) AT THEDERINNING
Kero-Acidosis  Acute Abdomen i OsmolariTy E Miwimail{ upTAkE mainly e TK UDTA'(E. —
U U I .- _ L
hyper-ventilamon ~ Nausea / YVomiTing Osmortic Dieuresis | o ayposalznis | _hypolmlEmg K Thera
V. U TK Normal K LK
AV Sluids = 6L . > 5.5 3.5.5.5 < 3.5
P ———— Dehydration l : l

| Qﬁﬁﬂeﬁ Glucose 9% Don't Give | .20 mEQ/L | 1 40 mEo/L
S— ""=“I' - ’ "wiien BS 4 10 > 250 mg/dl" - K DRUD"I. | : _'_m‘_‘

! 3L 1o replace ECF — s Coma | RBF hemoconc.  Dry s 0 20

F%I . 7L 10 replace ICF also dr U U SkiN | LRROR proph. |
| . TN ' CNS (-} _ = e
lsoTonic 1/2 Tonic if.. ‘ I_IAI __ , J{ >

1> )| ssNax> 1272 | 10 Avoid || 10 support Oswmolagity | by KB &;:/#T ﬂf DVT _

B I __' Hyp{)ql}’CEMiA 0 avoid sudden +BS U
'.Jﬁa‘ﬁf@ 7ttt araid | S s ‘ l/

e aé‘fzﬁ’c?{}wﬂ”f c?f | CEREbRﬁ[ EdEMA. | hrpﬁn,kA[Emh TI'lRﬂM!}D-‘
A fﬁ@ . "Dysequilibrium $" ! Acidosis. embolism



COMAS IN DM

Hypo-GLYCEMIC Coma DKA CoOMA HYPER-OSMOLAR Coma  LACTIC ACIDOSIS
_ , _ i | - =
Insulin Shock Absolure Insulin deficiency ( " T
: - in "High dose
Over TTT. € Un-corresponding Dier. i ij;ifﬁiﬁmgi}ﬂ MINIMAL Insulin det. E‘Admwced Liver or Kidney or COPD
- : | 4 -
(Insulin Shock / Oral-hypoglycemics) _ _ f —t——
Relarive Insulin def. i T . - G[YCEMIA_
i Chroice . Tl an'T Urilize ur Can (- ic A pERAALY
| i Glucose KeroGenesis 177 Lacric A No Ketosis
Onser Acure. Gradual. | I N |
| Tachycardia + Good volume. Weak & Rapid. hyperglycemia No DKA sever Merabolic
| -~ 1000 Acidosis
1\ & T CA ! BP dr dehydration + acidosis. . )
Skin Sweary, pale. Dry & inelastic. (deliydrarion) e T T ‘& TTT.:
breath Normal. Kusmmaul br. Acerone odor. of bl. 1) Stop the offending drug.
Pupils Dilared. Nor-dilared. | I 2) Rehydraion
| ' ) ic NaHCO ;.
ToNGUE Normal. Dry (under surface of Tonge) ([S)TE:JI?:T:\?IT) )__fmmm i :
URinE No suGar. +VE SUGAR & ACETONE i \

IV glucose

Rapid recovery if early.

No eHecr.

T1..;
1) as DKA exacily.

2) Insulin. "small dose" o
avoid Diseguilobrium $.

Invest. OF DKA:

N

Blood — Glucose > 300. pH < 7.25

T Aceto-Acetic & [FOH buteric Acid,

Urine — Glucosuria & Ketonuria,

ECG — for hyper-kalemia.

S




; Don't depend on Urine Glucose in Diag. of DM dUE_D
o Mild DM —» TS tut sttt holow Rorel Theeshott,, (770 wy/d) I NVESqu ATIONS I:OR D M
o T Renal Threshold: s i O age — bag~starding DM & Ae —> VR |
\ —> @f caqe, = ﬁf-&ﬁfﬁf;ﬂﬂ@ capacily —> tre ﬁfﬁwf@ it are, ) j <
\ U ‘ : =
RINE Bl
o - 00d
"Qualitative Tests by Dipsrick”
Glucosuria ‘ KeTtonuRia Glucose KB
341%@ resalls i false +vE inN : ACETONE
(Vit. C - Aspiii) (PREGNANEY - PROIGNGED LAR $ell-wonitos B OH bureric A.
: fasting - Repeated Yomiting) replaced by pH.
“ BS ek Glycosylared - linger-prick
d{}N!E dLIHIN(i 110, "Gl}’CEMiC coNTRO|" Efﬁm st ﬁfﬁky@ﬁ #ol Lo f.:?ﬁ
10 Adjust THE doses" tipht motabebli contyaf
FBS PP BS RBS Hb FrRuCTOSAMINE
> 126 > 200 i~y OGIT > 200
On more Than 1 occasion
oGIT
1) IfF border line FBS. - Unexplained [i-vascular Diaberic complicarions. ﬁm‘& Shoré tyre (Ypeosé contrl for
2) Gestanional DM, = s e (fé’a;a;;f;@iﬁﬁ; ~
oy (5720 d
7) Abnormal OGIT. ey {-,, s s -
-_——t_—_——_— —— = —— - _____ W k-
= = ;——_—I—
Renal Glucosuria | Alimentary Glucosuria | Flat Response Impaired Impaired | Gestational DM
[§ ) $ a-Solgegoogve) | Clucose Tol. Fasting Tol. (IFG)
- _ =1 & o5 = e B W - - . T
O e Rl S T Aoy SOW | Diff. ber. peak & FBS | o FBS < 126 bur e FBS 100 - 125 " 4]_ ;;"E id}ﬁi;:ﬁ"f;”m;iﬂ :'"r:f;:: e
& boape Vlusal Threcholl for Qlcoss barly sharp rise iv § > 200 < 20 | # . '
e PP(140-199) e PP < 140 least 6 wiss. from labor
Causes of  R. Threshold: —> Forat (icasumia but PP Hicose < fES 5 AT o
T Exiepe e Ber, Norma + -
o gty ) i for DM Type I o FBS > 126.
o Farewi &~ FTA poct-Gastrestang lite Dunpicg & | (1bevrplin - lnse e * 50 gm Glucose —> Afrer 1 hr, > 140 — 150.
o Hoary retel poicen, - Thgeotavivosic - fldranced (D" | ~ Adrenal kypofurction) ¢ % hr. OGIT — 100 gm Glucose.




Shgub

Onulin Sources MECH. OF ACTION
¥ N QJ’ZQQ@H & orsub-units “binding sites”
enaoQenouS 4rom B-cell of ex0enOuUl —> & G-subunits “traverse (M” & have Tyrosine Kinase Activity
U: . ol | —>migration of GLUT4 to cell surface
- s SR ; : , —> TG transport to cell.
+—|—+ Animal Insulin Human Insulin .
ACTIONS
Insulin C-pepnde *—Iﬂ +—|—+ |
= Endog. Insulin Beef Pork Semi-synth.  Bio-synth. 3
%o T by SU” ! i L L Rapid (Transponr) Gradual (Anabolic)
U
FwrongAA 1 wrongAA  Modified DNA. 5 ‘ v
Qecretion of Sl o . Eh- ' 16, AA-K CHO Far ProTEIN
T | v v s T Uptake by cells. = 5 )
by by B - & Glycogenises. &lipogenesis. break down.
® Owal lypoghycrmics,  Teides. BB, SN AN';ES . _BRLI'_“ N_IS' L IF_AT (-) Gluconeo-genesis.  (-) Ketogenesis. AA uptake by
® Anguive AA. i A . dmsu I; ) ) ms”;” ] (-) Carntine shuttle in cells.
o Mo | e T et mitochondria. Of liver.
Insulin preparations Ohdticatons of issuln
1) Shorracring  Regular. (Crysline) Neurral SC / IV /IM e Rapid Onser -I " 1
—>Emergencies eg DKA. T|1ERA[)EUTiC Uses DiAQNOSTiC USES
2) Intermediare NPH (hagedoen) .« + PROTAMINE SC only. | [ ' .
?) Long acring PZI Z+ PROTAMINE SC only. “ » el l Il D st for GH.
+ LN _HL - = e
| | %) Al biureof (Diar/ exercike/ Oral Th)
Insulin mixTURE Hymilin MixTard 70 % NPH 100 Unir / ml L
oo " b} Chrirical times (surcery / precavancy / INECioN)
R
co 3) DKA — Hyper-osvolar coma.

\ 4) Hyperdalvea

e ———




Insulin lypodyst.
AT SiTE Of iNj. |
\ J

e

almy grie af
1.

%j—"‘

1
b
™

—

Allergy

& .. oo
i DLEROIMEHA

e Dawn — TGH SURGE

— hyperglycemia
5 T dose of Insulin.

\

/

URTICARIA
angiodema
anaphylaxis

—\.\_\_‘
N

————
Qpeciol probloms i DM

COM&'CQZ/ZO”Q Oé QMQL{&M, %Q‘@Og VK o SurGEry —> T liads doso Brgilor”for tiht cortrot /

- Over TIT.

pseudo-Insulin R.

Hypo-glycemia

"Somogyi ph."

Over TTT. e Insulin

7] Oral, wgar/ candp ASAY. U

2) (Y ¢ 50% 50 o, mild Hypo-glycemia

Y A Ghompr (1 ) — | U

frelhse s march fus thameic D Anri-Insulin k.
U

Rebound hyper-glycemia

q & &

CUnses O QMS’M%PL poictnce: : Jf 4
' dove & divt contmol
o PI'{E-RS Y !’}ﬁ ﬁ,r ?ﬁfﬁé;
o RECEI}T“HS % 0 ,ﬁ&.ﬂ%
® POSTHRS ﬁ*ﬂ‘mﬁ;ﬁ, s (%B W
N >

Quecial pbroblems in DM

o Infection —» T hhady dos,

o PREGNANCY —> # Ocdf hypogdypcomic —> fortal kypoglyconic
SHfY from cinple dose to mulliple doces

ACTION

- Under TIT.

Salr / H,O
due 10 | RETENTION
Insulin R. HIN + Edema.

"Tinsuliv Reo. > 200 U/D"

METABOLIC $

1) Obesiry.
2) HIN asT Insulin:

a) & Symp.
b) Na + H,O Rerenrion.
¢) ATHEROGENIC.

7) DM.
4) Hyper-lipidemia,

7/ Change ts heman iwsalle,
2] Wt redectin, Frerarce.
3) \ fut i di




Hypo-Glycemics

ANTI-DIABETIC DRUGS

EuGlycemics

Repaglinide Qai@éong/ ureq Biguanides Acarbose
MECH. | Asso by T Insulin Release at Insulin release from [cell ginsutin secretagogue) 1) ¥ Intestinal G. absorption. Competitive (-) to a- Glucosiddse
meal times. —> & ATPase K channels 2)  Tconv of G. to lactic A — ¥ conw. of oligo to mono-saccharide
—> membrane depolarization. 3)  bepatic G output. — ¥ G. absorption.
—> open Ca channels — Insulin R 1) Insulin sensiizer. —> ¥ PP byper-glycemia.
S/E Jal 5 e 2H + WC 1) Lacric acidosis esp. in liver & 1) Abd. Distention
1) Hypo-glycemia —> (Glabinclamide) kidney D. — so give Rosiglitazone. 2) Flarulence.
] :f _ —}/.ﬂlHe?y ) ol 2) GIT upser: ?) Diarrhea.
7) . GAIN —> {Nsulin is anabolic. T
4) CVS — VC & ECG changes. e Dyspepsia - Diarrhea.
566’;5 with fﬁm beo, it binds To ;s;aearﬁb s "
USES TYPE 11 TYPE Il ONLY TYPE 1 & 2 wiTh SU who can't Tolerate Biquanides
j 1) PP hyperglycemia.
EG. | Rosiglitazone: (Glustin®) 1 Gen. | ™ Gen Merformin = 2) No hypo-glycemia | no wi. gain.
1) Insulin senstizer. "TﬂlbUiAMiNE" | "SEE tiElﬂw” Cidooh 8 n Cluconh e 3) J insulin R
(PPAR-y sub-unit) - —_— - ~ ; ®
|' NOT DOTENT 120 X pOTENT | Eq GIUCOI)AY
2) _M atic G output. —> easily displaced from PP —s 4 disp. from PP
. —> MANY dRUG INTERACTIONS. | —> less druG INTERACTIONS

3) As Biguanides bui

doesnt’t cause IA — 50
used i liver & renal D,

1) Glipizide shorT AcTiNg. T Minidiab

2) Cliclazide Intermediare. “Good.” Diamicron

¥) Clabinclamide \ long acting, “Bad” —> hypoglycemia in liver or kidney D, Doanil

4) Ghimipride bind 1o specific Rs. —>No CVS S/E. Amaryl

1) On/ OH mech.
o Rapid insulin release — v PP hyper-glycemia.

o Rapid shutdown —> v risk of bypo-glycemia
2) Longdmaion (241m.) — Given once/day —» Good comp.




nulin lrergpy in Type |

I—I_I—I'—I

Twice Daily Regimn

"Conventional” ..if failed

Murti SCINJ.

"pen InjecTion device”

0.2 = 0.8 1U /Kg

1°" 2 doses s1art by 12-20 U/d.
& T gradually 1o adjust the dose.

[ty

Infusion devices

PANCREAS
Iransplant

Best method: MIXTARD —> Twice daily
(70% NPH + 70% Crystaling)

Basal infusion allover the day
with Additional Meal doses
infused by the pr.

If REnAl TRANSPlANT s
reQuired in Diabetic
Nephroparthy

Taken as the following:

7 9% of dose 72 9% of dose
NPH or
Regular )
long AcTing
N

rl_l

e 39% > s

2/3 Uadl) | 1/3 oLiall Ji Qi

o 20% —>elie
o 20% > olic

| 320 U 15U

.

e

Long-TERM USE of
Cyclosporin lor

Gralred Kidney &

PaNCREAS.

TREATMENT OF DM

Type |

Type 1l

Dier 1)
2)
3)
Prev. 1}
2)
%)

M...36 Kcal | kg
F...34 Kealfkg
Non-nutritive sweeteners. “candril”.

Neonal —> CM depsion.

v Supp. —> Cydosprins,

Obese: Merabolic $

Wi, reduction — Exercise - fat in diet.

1) Dwrconmol Alrer 70 ys.
2} Malorvave —> Ihauliv sevsizar
3) ACEl—> | hainR

1) Anioid

Trestment Approach for DM p. 81




TREATMENT pathway for DM

"New paATiEnT

I_'_I_

lype 1 lypEe 2
Dier & Insuliny Dier & Exercise
Conrolled Conrtrolled Uncontrolled

Oral hypo-glycemics

—

Non-Obese

Obese

BiQUANidES_

"Insulin SENSTIZER

——

Conrtrolled

]
SU

Unconirolled Unconrrolled

Add SU Add Biguanides

H_)‘

Uncontrolled

Insuling

p————i———

Controlled

N

PP > < 180.
Clycosylated Hb < 7%.

Ideal Goals for Glycemic Control: o

A




BRITTLE DIABETES

“Unpredictable fluctuations of blood glucose *ketoacidosis +recurrent bypoglycaemic episodes”

MANAGEMENT OF BRITTLE DIABETES:

1) Hospitalization.

2)Insulin “Regular” at regular interval e.g every 0 bours.
3) Insulin pump.
4) Treatment of cause.

CAUSES OF RECURRENT HYPOGLYCEMIA

1) Ower treatment with insulin.
2) Low renal threshold for glucose.

3) Endocrine causes e.g pituitary or adrenal insufficiency.

4) Gastroparesis due to autonomic neuropathy — early satiety so Add Motilium b4 meal by 1 br.
5) Kenal failure.

0) Uncooperative, unintelligent patient.

CAUSES OF RECURRENT KETO-ACIDOSIS

» Inappropriate insulin combinations.
« Inter-current illness e.g unsuspected infections.

Unknown etiology.

CAUSES OF RECURRENT HYPERGLYCEMIA

As ketoacidosis + somogyi + dawn phenomena.




HYPOGLYCEMIA

TRIAD =>WHIPPLE'S TRIAD FOR DIAGNOSIS:

1) ¥BS < 45-50 mg/dl
2) Manifest. Of bypoglycemia.

3) 1V Glucose = Good response.

TYPES OF HYPOGLYCEMIA

Fasting Hypoglycemia Postprandial hypoglycemia
Tumonr = hepatoma. . m

eq. Dumping S after gastric surgery.

sever iliness = L CF, CRF, anorexia nervosa.

[V e R/nsulin, Oral hypoglycemic - Funcrional hypoglycemia.

Reacrive hypoglycemia dt 77 insulin after CHO diet.

I\ Hormonal: GH, Epinephrine, Cortisol.

Galacrosemia, lrucrose intol., erhanol.

(Addisonn’s D / Panhypopituitirism

IMPORTANT CAUSES OF HYPOGLYCEMIA

— — — — — = —

Insulinoma Insulin Therapy | Oral hypoglycemic | Postprandial Hypoglycemia
SU no Biguanides
e HYPO-GLYCEMIA. 1) HYPO-GLYCEMIA. | e HYPO-GLYCEMIA APTER GASTRECTOMY
2) /r INSULIN & ﬁf‘@fyﬁﬁmﬁfé ﬂiﬁ’ﬁ/ﬁ?ﬁ’&#
e TINSULIN + o T INSULIN.
3) v CPEPTIDE. > Tivsutl, pthsese netabalised rapilly but insubi
e T CPEPTIDE. e T C PEPTIDE. sowin 17

—> /iﬁc:yi}aeﬁr& -2 honrs FF

CT SCAN, SEARCH FOR HYPOGLYCEMICS
ANGIOGRAPHY IN BLOOD OR URINE.

SURGICAL REMOVAL TTT.— FREQUENT SMALL MEALS.

(¥CHO & T PROTEIN)

(-) INSULIN =
DIAZOXIDE,
OCTREOTIDE.




CL./P OF HYPOGLYCEMIA

hypoglycemia may be
ASYMPTOMATIC

I—I_I—I

Excessive insulin
Therapy

T CA release
"DD eith GAD"

I I . - I L
= .
e 5
L
1

Rapid Vin glucose Slow { glucose level

Nocrurnal

CNS Dysluncrion :
hypoglycemia

SiweaTiG = Aracdery s Tadineandla: Headache. visual dist. | | Seizures during sleep. |
e W e | IrriTAbiliTy - Conlusions. | NiGHT MARES
4 g ?_II Coma - Convulsions.. Restlessness.
(GRADES OF HYPOGLYCEMIA:
o Mild: aware of bypoglycemia, & can treat bimself.
o Moderate: aware of bypoglycemia, & can’t treat himself.
o Severe: Coma. recovery by IV glucose ef glucagon SC or IM.

TREATMENT OF SEVERE HYPO-GLYCEMIA

. Glucose 25% then 10% infusion. Glucagon 1mg IM or SC.
. Then — 10% of glucose to keep the glucose level > 100 mg/dl

\ Mild to moderate cases = oral glucose or, sucrose or 100 ml. of sweet drink

CAUSES OF HYPOGLYCEMIA IN PT. TAKING INSULIN OR SU?

o Missed, delayed or inadequate diet. » Unexpected or unusual exercise
e [Frrors in doses or schedule * Poorly designed insulin regimen.
e Gastroparesis (autonontic neuropatbhy). » Mal-absorption or dumping.

o Other endocrine disorder e.g Addison's disease

o [Factitious.




Important Notes in ENDOCRINE

- 10 DD of polyuria

RENA[ Endocrinal | Funcrional

: DM (Ocmoric Ditres
* Chironic TIN. ’ Lismarkc Ulleesis) e Fxcess Warer Intake.
¢ Diurerics. e Cushing —> K Diuresis.
: . N e Colle - Tea - Cola.
e DI. (Nephrogenic) e Conn's — K Diuresis.
e Diureric phase. (ATN) e DI — hypothalamic. g =
E ¢ hyper-PTH. (Ca Diabetis) t‘
p. 22

MYXEDEMA COMA

CL./P ITT.

CONFUSION & COMA — 1Y Hydro-Corrisone + IV fuids.
STRESS CONDITIONS
(s. cold — Infecrion — Trauma)

e 4 THYROID H. —> IV Tri-iodo-thyronine & T Dose gradually
4 B:

e Hvyro-THERMIA = VF — Hor bags.

e Hvro-VENTILATION — O, Th. + Venrilaror.

® HEART - LIVER - KIDNEY IMPAIRM.

p.71 CAUSES OF Hypo-Aldosteronism
1% Adrenal 2%y Adrenal hypo-Reninemic hyper-ReniNEmicC
Insubfeciency Insutteciency (e MO,A[CIDSTERNOQ M
[ (hypo-pituirirism) hypo-Aldosternism (GaY)
8 N I
Addison's e TI . def I e |
Disease No TACIH EIECTIN '
\ / Or VAldosrerne Kidney Getect in ZG
\. J/ I | [
/]) D. Nephroparthy. N ([ 4 Aldosterone b
2) TIN. — INA TK
\3) Obsrrucriv Uroparthy. ) = ™ Renin.




pi 1 Acure Adrenal Failure due 1o

CAUSES

A) Addisonian Crisis Stress €. Operation, Trauma — InFections Addison’s D.

b) Sudden Wirhidrawal of high | dr (-) of ACTH — so gradual withdrawal o allow The regain of
dose of CS ACTH secerioin (so +10% of dose /wk.)

c) Warer house friderichson $ | Meningiiocooccal or pseudomonas sepricemia — Adrenal hige.

d) Anri-Coaqgulant Th. —> Bilar. Adrenal hge.

CL/AP

Exaggeration OF Addison’s D.:

1) Sever hyportension — Coma or Shock.

2) Sever asthenia.

» INVEST. as Addison's D.

% TREATMENT 1) Saline + IV hydrocormisone (100 mg)
2) Hypo-glycemia — Glucose.

b DD OF Hyper-pigMenTaTion:
1) Cushing D. (\LAC'I'I-I) 4) Sun Exposure.
2) Familial. 7) Hemochromarosis.

3) OCP & Pregnancy. 6) Addison’s D.




P77 CONGENITAL ADRENAL HYPERPLASIA (CAH)

e AR = Enzymaric defecr in The Conrrisol synthesis pathwayR WA ZRIg 2/ Wt ey,

o (v Corrisol —> TACTH —s shifr of sreroid precursors 1o Androgenic H. patlway)

C1./P OF CAH

l_l—l
post NATAl & before puberrty Afrer puberty
- _ p——
Adeena JalluRe Virilism in
hypo-tension & hypo-glycemia ‘ females
‘ Males ‘ Females
o o e e E 1
[ PRECOCIOUS pUDERTY ‘ ‘ ViRrilism '
/ L\L /
| |
o Musculanizarion. AMENORRHEA.
S Deeniaiat Voice Muscularization - Hirsutism
| |
¢ No SEERMATDQE:INi5i5+ . hirsutism develops
(precocious pseudo-puberty) before Menarche in CAH
o CAUSES OF Hyper-Aldosteronism
1RY HYPER- 2RY HypER- |
ALDOSTERONISM ALDOSTERONISM |

1) Cardiac —> HF. (4 Kidney perfusion)

2) hepatic — LCF. (4 destruction + hypovolemia)
%) Renal — Nephiroric $ & RAS. (hypovolemia)




