ACTIVE & PASSIVE
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Arpéd Széllasi



Hyperemia: ,,excess of blood in the vessels
supplying an organ or part of the body”
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| ‘ Hyperemia

= A |ocal increased volume of
blood in a particular tissue
= Dilatation of small vessels

®= Two types
* Arterial (active) hyperemia-
hyperemia
* from augmented blood flow due to
arteriolar dilation
* Venous hyperemia-congestion,
cyanosis
* a passive process resulting from
impaired venous return out of a
tissue
* closely related to the development
of edema

so that congestion and edema
commonly occur together




Local control of organ blood flow
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a p "
(@) Begin Active hyperemia
T Metabolic L O,, Tmetabolites Arteriolar
activity X in organ % dilation s ?‘I)ogg ggw
of organ interstitial fluid / in organ g
(b) Begin Flow autoregulation
L0y, Restoration
1 Arterial T metabolites, Arteriolar of blood
pressure > E:g)g? flc:,w 1 vessel-wall 5 dilation . flow toward
in organ ga stretch in organ normal
in organ in organ

Active hyperemia and flow autoregulation differ in their
cause but both resultin the production of the same
local signals that provoke vasodilation.
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-excercise vena cava superior syndr.
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-hormones (postmenopausal) right sided heart failure

-carcinoid flush chronic cor pulmonale
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-medicinal drugs (Na-nitrite, blue tablet)
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HYPEREMIA

NORMAL

HYPEREMIA
erythema

Increased
inflow

(e.g., exercise,
inflamation)



Blood flow
increases

Smooth muscle of
precapillary sphincter

Relaxation of precapillary sphincters.

Precapillary sphincters relax as the tissue concentration of O,
and nutrients, such as glucose, amino acids, and fatty acids,
decreases. The precapillary sphincters also relax as CO,
concentration increases and pH decreases.



Precapillary sphincters can shunt blood past a
capillary bed

Vascullar shunt
Metarteriole - Thoroughfare channel

Precapillary
sphincters

True capillaries

\ ¥
Terminal arteriole” Postcapillary venule
(a2) Sphincters open—blood flows through true capillaries.

Terminal arteriole Postcapillary venule
(b) Sphincters closed—blood flows through metarteriole —
thoroughfare channel and bypasses true capillaries.

Copyrght © 2010 Pearson Education. Inc
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Carcinoid syndrome

Heart

- pulmonic and
tricuspid valve
thickening and
stenosis

- endocardial fibrosis

Skin
- cutaneous flushes
- apparent cyanosis

Respiratory

Liver ‘ - cough_

- hepatomegaly "\ - \(;V;:;;:;g
(3
¢

Gastrointestinal———

- diarrhea | retro-

- cramps | peritoneal

- hausea and pelvic

- vomiting fibrosis
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The Nobel Prize in
Physiology or Medicine
1998

%
Y
Robert F. Furchgott Louis J. Ignarro Ferid Murad
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 1998 was awarded jointly
to Robert F. Furchgott, Louis J. Ignarro and Ferid Murad "for their
discoveries concerning nitric oxide as a signalling molecule in the
cardiovascular system".

Photos: Copyright © The Nobel Foundation
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Reoctive Hyperemia
Peck Flow
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Reperfusion Injury’**1?

« Oxygen is reintroduced into the affected area.
« XO forms superoxide radicals.

» Superoxide liberates free iron, causing creation of

hydroxyl ROS.

« RO5 damage macromolecules (i.e., DNA, RNA) and

cause endothelial injury, microvascular dysfunction,
and apoptosis.

« MNeutrophils overwhelm the affected areas.
« Theinflammatory process accelerates.

« Excessive cytokines are produced.






The Blood Brain Barrier

Normal Blood Vessels vs. Brain Blood Vessels
[A— Corner-modiated wrsnepont
Upit olutde /Sy
suontanc
\
|
ve

lschemia
Hemorrhagic
: BEB transformation
Reperfusion . .
P - disruption (ampiified by

thrombolytics)

Reperfusion injury J

Figure 1: Schematic representaticn of bleced—brain barrier (BBB) changes in




Neurogenic
Peri-vascular
nerve
innervation

Cerebral Blood

Flow Regulation

CBF

Cerebral Perfusion Pressure

oS

Endothelial
Endothelial-
derived factors
-NO, ET1

Metabolic
CO,, O,
Protons



Local Control : Humoral

Vasoconstrictors

Serotonin (5-HT)
(from platelets)

Thromboxane A2
(from platelets)

Endothelin (from
endothelial cells)

NW

Vasodilators

Nitric oxide (from
endothelial cells)

Prostacyclin (from
endothelial cells)
Histamine
Vasodilator
metabolites

(VDMs) from
tissue metabolism

33



Buerger's Test

P SlEtinad sflliest

The patient is in supine position. Ask the patient to raise the
leg one after the other keeping the knees straight. The legs of
normal individual remain pink even if raised to 9o°. But in
case of an ischaemic limb elevation to a certain degree will
cause marked pallor.

The angle between the limb at which such pallor appears and
the horizontal plane is known as Buerger’s angle or vascular
angle. Vascular angle < 30° - severe indicates arterial
occlusion

LY

-
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>



HYPEREMIA CONGESTION

NORMAL
NORMAL
" Arteriole Venule

CONGESTION
cyanosis/ypoxia




Hyperaemia vs Congestion

Both = Increased volume of blood in

H . tissue :

yperaemia Congestion

* active process * passive process

» arteriolar dilation » impaired venous

» Affected organ- outflow
pink/Red » Affected organ- bluish

* e.9. skeletal muscle * e.g. cardiac failure
during exercise (systemic), venous
(physiologic), obstruction (local)
inflammation » Local / systemic

\____(pathologic)
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Local venous hyperemia

isolated venous obstruction - some organs

* The time of appearance of congestion
gradually/suddenly
* The presence of collaterals, anastomoses

= Examples

* Peripheral venous failure of the legs -valve
failure of the veins

* Liver ciirhosis —portal hypertension
* the formation of portosystemic venous shunts,
with the rise in portal venous pressure

veins around and within the rectum (manifest as
hemorrhoids),

the cardioesophageal junction (producing
esophagogastric varices),

the retroperitoneum -periumbilical and abdominal
wall collaterals-caput medusae

* Acute venous obstruction + (-) collaterals = &
haemorrhagic necrosis
* V. mesenterica —gut
* V. lienalis
* V. renalis
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SUPERIOR VENA CAVA SYNDROME

Lateral thoracic

Thoracoepigastric
and thoracodorsal
vemns




Edematous head
and neck with naso/oro-
pharyngeal edema.

\‘ SR

Swelling of upper
arms and torso.

Appearance of
collateralized
chest wall veins.

Cyanotic
appearance
of skin.



Horner sydrome (oculosympathetic paresis): miosis,
ptosis, facial anhidrosis, enopthalmos



PEMBERTON'S SIGN

* PROCEDURE:-

« ASK THE PATIENT TO RAISE BOTH RHE ARMS OVER THE HEAD
TOUCHING THE EARS AND MAINTAIN IT FOR 2-3 MINS.

* INTERPRETATION:-
+ POSITIVE [~
* NEGATIVE |




Pancoast Tumor
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Cancerous
growth at
the apex (top)
of the lungs

95% of the
tumors are

cancers

| to nearby
tissues (ribs,
nerves &
vertebrae)
in 30% cases

Constitute
of all lung
cancers

malaise, fever, _ by hnstory
weight loss, . CT scan,
Horner syndrome . MRl
& fatigue

are superior vena
cava syndrome & thoracic outlet
syndrome

include smoking

& asbestos
——— -
c
exposure

radiation therapy,
chemotherapy
& surgery

5-year survival ‘ .
rate is ' '
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Ulcus cruris venosum




Damaged valve

Normal valve

Allows blood
to flow
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Healthy Vein Valve Diseased Vein Valve

Healthy valves keep blood Diseased valves cause blood
moving in one direction to move in both directions,
elevating venous pressure

Courtesy of Medtronic @ Medtronic Allrights reserved
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NORMAL INTESTINE INTUSSUSCEPTION

Small intestine
(ileum)

Large mtestlne
(cecu m)

Rev Gastroenterol Mex. 2018;83:457-9



Hemangioma

Inflammatory polyp

Kaposi sarcoma

Lipoma

Meckel diverticulum

Neurofibroma

Peutz-Jegher polyp

Tuberculosis

Submucosal hemorrhages from unregulated
anticoagulation

Enteric malignant

Adenocarcinoma

Carcinoid tumor

Leiomyosarcoma

Lymphoma

Metastatic carcinoma (melanoma most common)
Malignant GIST

Neuroendocrine tumor




Meckel’s Diverticulum

o
gt

Small
intestines

Meckel’s
diverticula

« True diverticula of all 3 layers of the small intestines

+ Caused by incomplete obliteration of the vitelline duct
+ Rule of 2s: 2-years-old, 2 ft from ileocecal valve, 2 in long, 2% of population
+ Usually asymptomatic

« Painless bleeding due to ulcer caused by heterotopic gastric tissue

« Obstruction caused by intussusception, volvulus, hernia
« Nuclear medicine scan (Meckel’s scan)




Pulmonary arteries

Vena cavae

Right atrium
Right ventricle

Systemic veins

B Oxygen poor,
CO, - rich blood

“ Pulmonary circuit

Capillary bed of lungs where
gas exchange occurs

~ Pulmonary veins

Aorta and branches

Systemic circuit

Left atrium

Left ventricle

Systemic arteries

B Oxygen rich,
CO2 - poor blood

—— Capillary bed
of all body
tissues where
gas exchange
occurs
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LEFT SIDED FAILURE RIGHT SIDED FAILURE

« SOB/DOE « Hepatomegaly

« Crackles/rales at bases « Splenomegaly

- Tachypnea « Ascites

« Diaphoresis + Dependant pitting edema

« Weight gain « JVD (Kussmaul’'s sign)
- Fatigue + Weight gain

« Extra heart sounds « Anorexia

« Mental status changes - Extra heart sounds
Capillary refill >3 sec



1. What is the differential for Kussmaul's sign?

Typically the JVP & with inspiration as the
negative intrathoracic pressure "sucks in" blood
from the vena cava. When thereis a lack of 4 or
an T in JVP with inspiration, this finding is
called Kussmaul’s sign. Kussmaul’s sign reflects !

conditions where there is RV dysfunction, \
impaired RV filling and ¥ RA pressure. {

F

Kussmaul's sign is classically associated with
constrictive pericarditis. Other conditions where we
may see a positive Kussmaul’s sign include restrictive
cardiomyopathy, RV predominant infarction,
massive PE, tricuspid stenosis, and severe TR.




Polyarteritis nodosa
Necrotizing inflammation

' Medium muscular arteries,
esp. at branch points (not vein\s).G

v'Ischemia most often affects: V'PAN can be systemic or
"Nervous system cutaneous.
Moroneuritis multiplex or

Some secondary forms are
elated to HBV, HBC, or
Rheumatoid arthritis.

asymmetric polyneuropathy.

Median, ulnar, fibular nerves; (u&
Sensory and motor deficits.

*Renal
Hypertension, oliguria,

may lead to renaltailure.

"6l N
Abd. pain, malabsorption;
aneurystm poss. fatal. -
plenic a.

=Skin
Livedo reticularis Ulcers Subcutaneous nodules  Gangrene

%, o - >

“Heart
Heart failure - > coronary artery obstruction.

YMost commonly affects
men > 50 y.o.
Left gastric a,

Kussmaul disease (polyarteritis nodosa)






Dilated pupils Anxiety

Skin pale, gray, or cyanotic —ie — Falling O2 saturation
Dyspnea g Contusion
Orthopnea
gough > . Jugular vein distention
~Infarct
e Fatigue
Decreased blood pressure i
83 gallop, tachycardia
——— Enlarged spleen
; and liver

Nausea and vomiting -/ 3

; " Decreased urine
Ascites — ouNIR
Dependent, pitting edema Woak pulse

Cool, moist skin



Right sided heart failure

visceromegaly (hepatomegaly, splenomegaly)
congestive gastritis, duodenitis

Kidney: dilatation of stellate veins, livid pyramids
cyanosis

(oedemas)



Central vein

Periportal Mid-zonal Centrilobular |
Parenchyma
















Cardiac
Cirrhosis

/
a. Congestive hepatopathy / /
. Valvular diseases ‘/
. Cardiomyopathy
. Leoft heart faiuro /
. Constrictive pericardial disease ,

Cardiogenic ischemic hepatitis
Acule decrease in cardiac output \

Liver Dysfunction

oF

Heart Dysfunction

o Clnhouc cardiomyopathy

Portal hypertension

Portosystemic shunt

Impaired cardiac beta-adrenergic
responsveness

Remodelling of the cardiac collagen

matnix

d. Liver transplantation

Stress-induced cardiomyopathy

e. NAFLD

L L I

Insulin resistance
Subclinical inflammation
Oxidative stress

Eclopic fat deposition
Atherosclerosis
Endothelial dysfunction
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Cor pulmonale:

Hypertrophy and/or dilatation of the right side of the heart as
a result of pulmonary hypertension (valve diseases, left
heart problems excluded!)

1.  Acute cor pulmonale (massive pulmonary embolus, air
embolism,
amniotic fluid embolization

2. Chronic cor pulmonale
a. diseases of the lung parenchyma

(chronic bronchitis, emphysema, bronchiectasis, lung
fibrosis, sarcoidosis, massive tbc)

b. diseases of the chest wall impairing the respiration

(kyphoscoliosis, pleural callus, extreme obesity)

c. diseases of the lung vasculature

(multiplex pulmonary microembolisation)
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> Confusion, irritability, or Mucin,
Cyanosis = seizures may be presenting
signs

Dyspnea

Fetal cells

Amniotic fluid embolism lodged
in small pulmonary vessel

Hypotension

Blood studies may show decreased fibrinogen
and elevated fibrin split products, thrombo-
cytopenia, and prolonged PT and PTT—all
suggestive of DIC

/—Pulse oximetry may show sudden
s drop in O saturation

A

Sudden onset of dyspnea and shock during labor T
resulting from release of amniotic fluid and fetal material 7 Mascars™
into maternal circulation

Clinical Feat iotic Fluid Emboli

| Adult respiratory
© distress syndrome

3 Pulmonary
B = collapse S

- | cUKOITiCNOS

Vascular
——3 Prostaglandins collapse
5 e Histamine
Anaphylactoid
reaction
; I Prolonged
xtrinsic coagulation Consumptive y postpartum
Amniotic fluid containing fetal cells, hair, “"‘:‘{L"""dﬁ". coagulopathy > ¢ leeding
and fetal debris released into matemal Piiwaly activalion

circulation during labor

DIC, disseminated intravascular coagulation; PT, prothrombin time; PTT, partial thromboplastin time,




Bone marrow embolism

Fatal air embolism
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\ " Normal alveoli Alveoli with emphysema

Alveoli alveoli

SPECIMENL '752'-70(?




Normal bronchus | Bronchiectasis

Normal Normal
cell wall mucus

r
.

Clovelan
Ci

Damaged Increased
cell wall mucus
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Pulmonary Hypertension
o ERO Increaged <— LoR shuts

Thromboemboli P re S S u re | Diffuse damage
Alveolar hypoxia e T oa I|| ARDS
Emphysema « - Preemies
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ARDS /i Kk | Lots of others

N

Sleep apnea |" “'1 L S I| Fenphen
! () r<

Lots rru:;r.-;-e____..---"" "\'._g_-_ % Illl Primary idiopathic

“4 Increased Vascular®
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Langhans-type giant cell

Ziehl-Neelsen stain









Cor pulmonale:

Hypertrophy and/or dilatation of the right side of the heart as
a result of pulmonary hypertension (valve diseases, left
heart problems excluded!)

1.  Acute cor pulmonale (massive pulmonary embolus, air
embolism,
amniotic fluid embolization

2.  Chronic cor pulmonale
a. diseases of the lung parenchyma

(chronic bronchitis, emphysema, bronchiectasis, lung
fibrosis, sarcoidosis, massive tbc)

b. diseases of the chest wall impairing the respiration

(kyphoscoliosis, pleural callus, extreme obesity)

c. diseases of the lung vasculature

(multiplex pulmonary microembolisation)









Consequences of chronic congestion

- organ enlargement (hepatomegaly, splenomegaly)
- induration (spleen, liver, lung, skin)

- atrophy (skin)

- necrosis (bowel, testicle)

- edema

brown Induration of lungs

,sheart failure cells”






postthrombotic syndrome

crural ulcer

fatty degeneration
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