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no other significant rx
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nominal function

blood does not clot
in blood vessels

blood clots mnstantly;
on exposure to
anything else

reality

coagulation 1s a complex
chaotic non-linear
multicontrol system

non- “homeostatic” oscillations,
otfsets. and saturations occur

meaning that hyper- and hypo-
coagulability also occur

altered coagulation causes clinical disorders
acute and chronic overt and subtle



THROMBO ~OCCLUSIVE DISORDERS

hemo dyn amic Examples: vascular compression
1 - arteriovenous malformations
disorders atrial fibrillation
Examples: thromboangiitis vessels abnormal
2 endo-vasculopathies small vessel atherosclerosis
alloplastic implants
Examples: immunopathies vessels abnormal
3 exo-vasculopathies connective tissue disorders
calcium-phosphate disorders
Examples: hemoglobinopathies
non-hypercoagulable
4 YP & : dys- & cryoproteinemias blood abnormal
hemopathologies red cell & piatelet abnormalities

Gelt Ty Ll e dlsarders of the‘c‘oagulatlon'lsystem;- ':""."'3V?SSg?l.'é"ﬁOrm'ai"
- h\ﬁPe"'cioagl!'ﬂ;bi'litv vl nsic:. th,_ prethmmbot: _orders A biood normal -

ol . - _coagulation abnormal
_.extrmsu: exampa'es estrogens canceri g Gon i i

macrovascular - microvascular ischemia - infarction

Categories 1-2-3-4 Lot ;] Category 5
coagulation is intrinsically normal abnormal thrombons is prlmary event“:'

thrombosis is “normal” in response to blo d'stasls and vascular occlusmn
blood stasis or thrombotic activation ol are consequences
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2 83 - YVASCULOPATHIC MICRO-OCCLUSIVE DISORDERS

panarterial
L scstaand L calcinosis L
e S < (Monckeberg'’s) from ; .

"

i hj‘-i_E:EO'-_ather,d“sc'__le'-’rbsi,g‘i-i’ tertiary hyperparathyroidism scleroderma




4 - NONFHYPERCOAGULABLE MICROTHROMBOTIC DISORDERS

Arbor Thurifera.
The Frankincenfe tree.

filleth vp hollow vicers,

it clofes raw wounds

John Gerard’s Herbal,
Thomas Johnson’s 1633 2nd edition

[1] Tlhemoglobinopathies
sickle cell disease
thalassemias
other hemolytic anemias

[2] dys- & cryoproteinemias

cryoglobulinemia
crvfibrinogenemia
macroglobulinemia & myeloma

[3] hematocyte & platelet abnormalities

polycythemia rubra vera

hereditary spherocytosis

thrombotic thrombocytopenic purpura
myeloproliferative disorders
leukemias

Sts. Cosmas & Damian, by the Schwabische Master of the Schnaiter Alter



5 - THE: HYPERCOAGULABLE “PRE-THROMBOTIC' DISORDERS
Coaqulation & Control

[1] intrinsic prethrombotic disorders
procoagulants A
Canta ot Xl inhibitors tactor V Leiden, other £ V mutations
system 'L prothrombin gene mutation
Xlla antithrombin IIT deficiency
L <5 : protein C and protein S abnormalities
Vilia - g.-antlthrombln fibrinogen
7 § _--' |_endothelium | plasminogen
i Vt! I s L warfarin
3 extrinsic IXa 2
. ¢ ". fibrinogen
Sywiem = L *:' [2] related disorders
Xa # m antiphospholipid antibodies
i prothrombin . anticardiolipin
% s lupus anticoagulant
A '0. A 4
% : : homocysteine disorders
fibrin monomer g (A
“ APC l estrogens, pregnancy
: fibrin polymer [3] disease associations :
protein S : :
l‘ Xllla connective tissue disorders, inflammation
protein C linked fibrin acute and chronic venous disease
. : . cancer ( Trousseau)
|_endothelium | plasminogen ¥ plasmin

paroxysmal nocturnal hemoglobinuria



acute large vessel macrothrombosis (overt life-and-limb threatening events)

These are *“old hat” medicine, but practitioners must adjust their perspective
to recognize that, in individual patients, they may be due to hypercoagulability.

cava-ilio-femoral-tibial venous thrombosis
aorto-ilio-femoral-tibial arterial thrombosis
other peripheral arterial thrombosis -
coronary artery thrombosis | retinal artery and vein occlusion
cerebrovascular thrombosis - ; mtracranial sinus thrombosis
pulmonary embolism ﬂ Q spinal apoplexy

subclavian vein thrombosis (paget-schroeder)
hepatic vein thrombosis (budd-chiari)
pituitary apoplexy (sheehan and others)

graft and valve thrombosis visceral apoplexy (adrenal. renal. bowel)

microthrombosis (subacute, chronic, recurting, perplexing, retractory problems)

Vascular occlusion and ischemia are not overi.

Instead, patients have secondary clinical events, oftentimes chronic, recurring, and
refractory to treatment, the underlying causes of which may have eluded diagnosis.

miscarriage soft tissue complications of trauma and surgery
non-healing ulcers unrecognized problems and syndromes
other features tamlh‘a} and h.ewdltal_\_-- 1}51{5 G : e o
quantifiable risks ( eg tactor V Leiden: 5-10 / 50-100 )
Things that don’t add up. warfarin resistance  warfarin necrosis

Things that don’t respond to treatment.  susceptibility to oral contraceptives



ulceration : otherwise w
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Suspicion and inclusion in the differential diagnosis are based on:

[2]
these criteria

( active clinical events,
or by history )

[1]
awareness that
these disorders exist

any recurrent thromboembolism miscarriages

mexplicable arterial thromboembolism R
familial history

recurrent or unexpected pulmonary embolism trauma-induced soft tissue pathergy
(infarction, dehiscence, etc.)

peculiar or rare thromboembolic events

U multiple complicated or failed operations

thromboembolism in young healthy people

thromboembolism triggered by illness or injury warfarin resistance

recurrent thromboembolism in spite of treatment presence of associated disorders
(eg venous or rheumatoid disease)

absence of common risks or identifiable injury
things that just don’t add up

(e.g. retinal artery occlusion in a young healthy person)




DIAGNOSIS WOUNDS AND SOF'T TlSSUES

Hypercoagulablc ulcers have no pathognomonic features,
but they can have a relatively distinctive appearance.

Suspicion and inclusion in the differential diagnosis are based on:

ty
[1] awareness that these disorders exist \
@ \
e
[2] these criteria ( active clinical events - or - by history ): "IASEUA Y,
J— I l'l\ ;._-—:}—-
tailure to respond to I A=\ i
distinctive or consistent physical findings . ‘ : T Ak - \
G interventions specific \
-, 'l o " \ L
5 z § il T o Ses o 7 B il T
recalcitrant, continuously pathological for other diagnose A LT I_\\_\\.sh. A=Y
- L A ! N a%
’ e AN . - . ! ) A
wound behavior (inflammation, ahssnoe of Sthey sk = NV

necrosis, pathergy, progressive ulceration) (eg venous or rheumatoid disease)

impaired wound behavior presence of other risks
characteristic of severe 1schemia (eg venous or rheumatoid disease)

pathergy, necrosis, dehiscence after treatment 3% any of the general criteria 3%

failure to respond to customary wound care ; § _
things that just don’t add up



inflammation
absence of inflammation
necrosis
active ulceration
infarction
dehiscence
pathergy

mixed wound module
periwound stasis

absence of other stigmata

misbehavior over time
failed expectations

DO NOT confuse hypercoagulability with
pyoderma gangrenosum
mmmunopathic disorders

other vascular and thrombotic disorders

and vice versa




Conﬁmlatlon and exact diagnosis are made by laboratorv evaluatlon.

Prethrombotic and microthrombotic screen - Other studies may include:

111 Attt a1 hlnond cnrmnte B ~Inttrmno ofir 5 o —~
| 1] oraindry plood CoOHRLS Cionringy STHATES ICI}( }2

laser doppler

S : e S (arterial ultrasound, doppler, PVR not useful)
[2] screen for connective tissue disorders

sedimentation rate CRP anti-DNA biopsy and histology
rheumatoid factor ANA microthrombi & aggregates
vascular thickening & luminal narrowing

[3] hypercoagulable studies: vasculitis

Factor V Leiden prothrombin mutation gmgc it veeuloniolios

protemn C protemn S

fibrinogen plasmiogen

antithrombin I1I homocysteine

lupus anticoagulant  anticardiolipin
cryoglobulins cryofibrinogen

Some tests may be confusing.
Retest after acute phase.

Some hypercoagulable patients
do not fit standard profiles.

Other disorders must be excluded,

reconciled, or accounted for, but Presumptive diagnosis and treatment
may be based on strong suspicion and
absence of other confirmed diagnoses.



Acute treatment

Long-term therapy or prophylaxis

[1]
treat clinical syndromes,
causes, and sequelae

2]
thrombolysis
i select cases
(thrombolysis 1s under-utilized)

3]

anticoagulation

serious situations:  heparins

acutely, transition to wartarin

less serious situations:  warfarin only, but

consider heparin pretreatment to avoid necrosis

ancillary treatments:
antiplatelet drugs, thromboembolectomy,
caval filters, venous ligation, etc.,
hyperbaric oxygen

Warfarin or not;
if so, for how long?

how serious was the acute event?

how serious were the sequelae?

18 this a recurrent event?

what are the calculable risks?

can the patient afford
another acute event?

can the patient afford
the required care?

!GF‘-F;TA?:{ episodic or continuous?
: Eﬂ Bﬂ:sjp are there substitutes?
gﬁlgs& - will antiplatelet drugs help?

genetic counseling /
tfamily workup?



Mandatory treatments to control wound Discretionary treatments to heal wound
(as for all wounds and ulcers) Thg 1o (specific for diagnosis and patient)

control wound ;

[2] hyperbaric oxygen

[3] antithrombotic therapy
thrombolytics anticoagulants

s 3 s essential 3z 33
(warfarin alone can 1‘ap1cll}-‘ resolve
some ulcers of long duration)

[pea—

i_ . CALAMINE LOTION

SMANE WELL BEFOSE UBING
————— B Y

T T -

o I'I'lllul. II‘I mT
BENND ATTF BT & RACW BF [ egn

i -~

FOR LXTERMAL USL
s % 3 do not attempt closure until

patient is anticoagulated :: 3 5

until healed wounds are mature
( risk of recurrent ulceration )

Control of these factors is crucial.



Young or
healthy people

CARDIOLIPIN Ab 1gG: IgM, IghA
CARDIOLIPIN IgaA

Reference Range

IgA Result:

'3 §-
12-15
: >15

-L l
CwRDIOLIPIN Ige

Reference Range
IgG Result
15
15-20
20-80
>80

CARDIOLIPIN IgM

Reference Range
[gM Reswlt
<15
13-20
20~-80
>80

29M, healthy

leg ulcers:
no response
to other care

antiphospholipid
antibodies

healed by warfarin

15 H

for Cardiolipin IgA
Interpretation:
Megative
Borderline
Positive

24 H

for Cardiolipin Ig@
Interpretation:
MNegative
Low Pasitive
Moderate Positive
High Positive

for Cardiolipin IgM
Interpretation:
Negative
Low Positive
Moderate Positive
High Positive

history and exam zero in on these diagnoses

no other risks for ulceration

no response to other treatment

expected response to anticoagulation




43F, otherwise healthy

leg ulcers many years;
multiple DVT & PE

proteins C & § deficient |

TcPO2s confirm
periwound ischemia

healed by warfarin
and integra

re-ulceration
after

stopping warfarin
long history

refractory 1o treatment

multiple venous
thromboembolism

confirmed coagulation
abnormalities

characteristic wounds

no stigmata of venous
vasculitis or stasis dermatitis

confirmatory TcPO2

re-ulceration after
stopping warfarin




61F, healthy
2. recurrent DVT

1. hx multiple with
DVT / PE INR 2.5 -3.0

protein $ deficient

. rehealed with
healed with INR 3.5 - 4.0

Integra and warfarin

multiple venous thromboembolism

— supportive histology
difficulty with anticoagulation

wound response to anticoagulants




69F, no relevant risks or history

acute ulcer over varicose veins;
necrosis and dehiscence after surgery

protein C deficient; cryoglobulins

healed by warfarin and integra

J_nr-
» ]'rlr,[_u

MPosis
ﬁ,&mé'éroms
'V

association with venous disease |
failure to heal with basic care
TN pathergy
failed surgery

success after anticoagulation




45F, no relevant risks or history

2 years soft tissue necrosis, amputations,
multiple surgical complications, .
inanition, suicidal

homocysteine elevated
. TcPO2s - periwound ischemia

_ healed by warfarin,
hyperbaric oxygen, and integra

i 'Y !-.
. "ml b:'/'l_“ﬁ'k‘, § lll'_ . . " .- |: N g

IR S

L

L AL TR

A
unusual profile for ischemic necrosis
progressive necrosis and amputations
multiple complicated operations

1 [Vmand y confirmatory TcPO2
response to anticoagulation

response to hyperbaric oxygen

failure to make diagnosis




44F, achilles rupture

multiple failed surgery
blind from retinal artery occlusion

anticardiolipins elevated:
TcPO2s - periwound ischemia

healed by warfarin,
hyperbaric oxygen, and integra

£
ENTICARDIOEL TR

A8, T6A/166/T6M:
tediobipin ARS, J0E 12 HEf =i
Cardivtipin nRS, 1GA 11 a-12
& i1 ! 4 I P =5
pathergy
rnultlple falled operations .f?:f_u-.i.u.‘:,? 211y, Wuantitatives 3 5 5
Filbirinogen, (Mant 596 HT 170458

history unusual thrombosis

'”u"?l_"'I.'.-_‘-."-"u} fevel A e
confirmatory TcPO2 increased in acute phase retested and
PEEpONEes  PPOGNAnGY, WSS confirmed after

response to anticoagulation 0F estrogens and oral acute phase




e

PROFILES |

=5

Association with
connective tissue
disorders

5

trauma pathergy

multiple failed operations
failed response to other care
response to anticoagulants

supportive histology

a T .

| '*k"

34M, lupus
rx: corticosteroids

1. problem wounds,
hand and groin,
following trauma

healed with difficulty
with misc. care

2. leg ulcer
after trauma

refractory to care

antiphospholipid
antibodies

healed with warfarin




upper extremity

pathergy

repetitive necrosis
confirmatory histology
refractory to treatment
multiple failed operations
response to anticoagulation

53F, dogbite forearm,
rheumatoid arthritis

necrosis and ulceration:
multiple failed procedures

proteins C & $ abnormalities

healed by warfarin, but
recurrent ulceration




69F, active rheumatoid, hx miscarriage
no wound repair with basic care

factor V Leiden heterozygous,
proteins C & $ low, homocysteine high

TcPO2s - periwound ischemia; ABI 0.93

hypercoagulable on warfarin; doses adjusted

healed with warfarin, hyperbaric Oz, and integra

association with rheumatoid arthritis
peculiar onset after trauma

no response to basic care

multiple coagulation abnormalities

warfarin resistance; wound response to warfarin



76F, scleroderma
progressive necrosis; no wound module
multi-hypercoagulopathy .

treated by warfarin and integra

died from pulmonary embolus
after withdrawal of warfarin

pathergy

large vessel status
association with scleroderma

thrombosis after withdrawal of warfarin

sed rate 56 <30
C-reactive protein 7.4 <0.5
ANA 1:1280 <1:40
fibrinogen 477 150 - 350
plasminogen > 150 70-130
protein S 58 72 - 157
cardiolipin IgM 134 < 15 = negative
> 80 = high pos
R} Big Toe  Zmise
: PPY
+——
doppler
W
RIGHT

AN

A POPLITEAL

| i
1 Net] haw 3
J ,
(1:H]
i DORSALIS
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38F, lupus

progressive necrosis;
no wound module

protein § deficient
elevated cardiolipin

no 'response to
any other therapy;

prompt response
to warfarin

typical history and exam - | ' wxx UALUES OUTSIDE OF REFERENCE RANGE
no response to basic care # PROTEIN S ACTIVITY 48
confusion with vasospasm # CARDIOLIPIN IgG 36

prompt response to anticoagulation » CARDIOLIPIN Ighn 44




62 M: diverticular colo-vesical fistula
Fatal hx dvt/pe, finger necrosis from minor injury

complications multiple operations with progressive
necrosis of bowel and abdominal wall
activated protein C deficiency

 anticoagulation, hbo, other rx suggested

history of thrombosis
pathergy

positive histology
multiple infarctions

multiple wound complications



35F, acute lupus protein § deficient - 58M, coronary angioplasty activated protein C resistant

f multiple infarctions

multiple wound
complications

incompetent wounds

microthrombosis only




S s . 67F, aso/pvod

progressive

| PROFILES AT || SN . leg necrosis

antithrombin-3
deficiency -

healed by
warfarin, hbo,
and integra

Patients with
other risks or
diagnostic
confusion

mixed pathologies
history and wounds typical

response to anticoagulation




#RE AR e VALUES DUTSIDE OF REFEREMCE RANGE #

hypercoagulability ? immunopathy ?

# RDW 16 3 H 35M, dm, hyperlipidemia, aso/pvod
® CHOLEGTERDL 236 b : : . _ . _ :
TRIGLYCERYDE b ¥ |eg ulcers many years
LDL CHEOLESTEROL. CALL 155 b
VLD CHOLESTEROL 4% b
2

DR /ML, BATIOD

)égi

% ANA PATTERN
# CHULERTERGL. SERLM DAy B
B BETA LIPDPROTEING INOREABED e
& PRE-BETA LIPOPROTEING INCREABED &
4

e o

Reference Range for Cardiolipin IgM
IgM Result Interpretation:
c12 Megative
12—-20 Indeterminate
21-80 Low to Medium Positive

>80 High Positive



72F, chronic ankle ulcer

necrosis, dehiscence, délayéd
healing after surgery

protein C & cardiolipin
abnormalities

warfarin for future problems

pathergy

failed surgery
recurrent necrosis
refractory to treatment
positive serology

#RAwreues VALUES OQUTSIDE OF REFEREN TEST
# PROTEIN C ACTIVITY 131 H ANA GUANT 1:320%
# CARDIOLIPIN IgM ab& nNﬂ pnTTERN HUMUGEN*

FRFH SIS USSR ﬂ--ll--b-ﬁ-'ﬂ-ﬂ-**




MOLECULAR GENETICS REPORT: FACTOR & PROTHROMEIN |

60F, iliac vein injury and

Accession # 01-132-1428 ligation,
esult AlldeSie s subsequent dopplers:
Normal Genotype P " venous thrombosis

INTERPRETATION: This patient shows evidence for being homozygous fof the no.rm‘al 345 bp
allele for the Prothrombin gene (mutation in which has been shown to be associated with increased

plasma prothrombin concentrations and a subsequent increased risk for venous Thrombosis). ?’4 F,. ]

o . 4 peritonitis,
COMMENT: This result should be inlerprc}ad in thF context o.f available clinical ﬁndm_gs. This Fict las.
result does not rule out increased prothrombin or an increased risk for venous Thrombaosis due to Hohiscfies

other factors.

AR o i

Patients who
do not or
who may have
these disorders




rheumatoid

coronary
thrombosis

&
¥
1

53F, ankle fx / orif,
dehiscence,

hx multiple
miscarriages




CLINIGAL - < M
2 LBt Al ’ Sl > recurrent DVT,

PROFILES T . venous ulcers,

mother has
similar history

=

9. B+ 3.77

st UALUES OUTSIDE OF REFERENCE RANGE seses
w FACTOR U LEIDEN WUTATION HETEROZYGOUS
w ANTI-THROMBIN III ACTIVITY 74
: « PROTEIN C ANTIGEN 68
Reg”a'qat'“g « CARDIOLIPIN Igh 15
old patients » CARDIOLIPIN IgG (o
SNSRI E l




38M, venous disease
Factor V Leiden

42 M, venous disease
Factor V Leiden

REASON FOR CONSULTATION: Deep venous thrombosis.
Dear Dr. Van den Broeck:
I had the pleasure of seeing Mr. Hendrix in clinic for evaluation of his hmtmy of deep venous

ﬂmmbnsm The patient did have ‘a blood test after his
PTT was clevated at 42, INR 2.

1.03. Fib

homocysteine normal at atient did have testing done for
mutation, which cam ack_ abno . YHe is
predispose the patient g underlined thromb ' '

0SIS.
study and the PTT was corrected.’ ’-ﬁa_el patient has no complaints. i



80F, progressive
refractory leg ulcers

Died from CVA
before any rx

Proteins C & § deficient .

386H
12¢C
43L

FIBRINOGEN
PROT C ACTIVITY
PROT S ACTIVITY

=L.ow =Critical

-

recurrent pathology, characteristic patterns of disease, refractory to treatment, hypercoagulability

MISCELLANEOUS

67F back surgery
necrosis and dehiscence

Jehovah's Witness
family history venous dx

. Factor V Leiden

88F, unhealed ankle :
and leg ulcers, 60 years

multiple miscarriages

anticardiolipins elevated
~ cryofibrinogen

74F, recurrent ankle
ulcers 30 years

hx multiple DVT
platelet & coagulopathy

long history, acute history, pathergy, multiple failed surgery, miscarriages, family history,
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Case reported April 1996

18 F, healthy

starts birth control pills
Weekly Clinicopathological Exercises
=i

witrx g WY KIWCHARD © CALOT

Rossiwn E Soimey, MDY, Fdicor
Eutexe ] Muuw AT, Vigeetare Editar

Budd-Chiari
Winas FOAMeNoos MO disocrare Edidae . . .
G Figure 1 Axial CT Sean at the Lavel of the Portal-Vein Bifurca- hepatic vein thrombosis

ton. Obtaned without the Intravenous Admimistration of Can-
trast Material, Showing Ascites end an Enlargad Splasn.

CASF 12-1996 Barlem is present in the stomach 3

Saity HL Fonroiwe, clerstdn

PRESENTATION OF CASE _
Tabke 1. Hemalologic Valuas

sty e o Vepuiadags aa - e Protein C L’l(:‘ﬁCi(:'l'le

hrcanse of hepatomezaly and ascites 2 Das
. 3 i % r NoaRiskof arrrms, Anwnaiion A Bl St
The patient had been in exeellent healrh unil Tour

weeks carlier, when she started raking norethinddeonge= Hemaliznit (%) ormal 431
ethinyl estradiol tablets. Lour davs later. she Legan w Mran cutpusculas valume (am') gL »
liave abwdocnal “Bloatingsand disconr Eryhrncyte sedimentauon rate Naonanal

e mm' 13000 T = .
liver necrosis - liver transplant

canon: she rontnoed 1o
vamiang. Her phssicoan

gam ai 6 ke over a [.r,’i 4 o = L

abdominal disiention. \ (protein C normal after transplant)
results of tests ol liver b il 133,000 53 g ;
the abdumen showed dist : A s .

pho sician subsequenth dd | g S - Al plasus Gee n aa7

mographic (CT) scan o
firmed the presence ol o
enlarged.

Four davs belore il
armination of the alwelom
paracentesis yielded 5 o
contamed 10000 verl oo
white cclls per cu
;:hnr)arn, the toial P e
deciliter. Micros ot al
vealed no micramganise pleen was not felt. No leterus or lym-
showed no malicnant-g as found, and the rectal examination
patent had mcreasme o
fever, and she enrered an

The parient was not e
ination three months e

Nothing about this case, neither workup
[ever, lvimphadenopathy, back bol [
PSRl 1 or management, should be considered
k Taerores Tar infection with the human ] A
adequate or appropriate in 2001

¥ virus
xamimauon was normal except for as-
e liver pelpe 2 cm below the right cos-

sboratory tests were performed (Table
in-split products was posinve, with a

A0 and less than 66 ug per milliliter E“n _.r!_j';_i_'_! £S8 i; E'_'l;_';_}_'q:}'[.'_'.lj}‘i N

menscs were normal: lier 10; value wsually considered abnor- _ ;
currcd ..Jj davs bielore e -"'"_IUFiJ“d hilirubin concentration w::;. C -.!t 5 1e1erl 2.’.-.!!. 1011 W }E,J 1011 ].h.l Om I_WI_PE V€
tiores. She load v eled o et (G pmol per lirer), and the o bil- 5
et el 1o Tseael b v wn was 1.5 mg per deciliter (26 p.mq’ ii‘z:i_ i'“\-;’ 4_i <

m madcration and did n
lhere was noe recem

glutamyltransterase concentration was
rmal range. 7 to 33} The values for




Coaqulation & Control
procoagulants

contact :(il inhibitors

system

Xlla

L . antithrombin
Xla ’Z' |

Vil |

extrinsic IXa i
system _"L ‘ ibrinogen

Xa #
prothrombln

-p Va

Vilia
A

endothelium |

v
; fibrin monomer
~ APC |

: fibrin polymer
protein S
|+—xiia

protein C linked fibrin

SYSTEM
REFERENCE
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LOAD

'
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CONTROLLER >

ERROR
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hypercoagulable
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anticoagulation essential ?ﬂ% - freat or pretreat for sugery
?;:,E;?ﬁ:;%“ i restoring blood to dynamical balance
warfarin:  roller coaster ride T, iy do not stop anticoagulants
keep inr lugher than usual - A s A do not operate until anticoagulated
pretreat with heparms (wartar necrosis) : ﬁ; 1’ . 't‘ S Wemes s
heparins:  m lieu of warfarin? " thrombolysis

heparin versus synthetics
short term versus long term 1x
assess other nsks

episodic or contimuous?

normal patients

hypercoagulable

start warfarin

Ry pocoaguiable

thromboembolectomy

usual principles of treating thrombosis
anticoagulation essential

hypercoagulable patients




e

output = rate x volume (@=rxv)
Stroke volume

dp = vOr+rov
op = vor
op = rov

A NON-LINEAR SYSTEM

dep = vOor+rov
v=f(p1)
r=f (@)

The thrombosis trigger threshold becomes more sensitive.




What have we
been missing?

SEATS and CAUSES
scleroderma:,._ "

chronic
progressive
dyspnea

B AR S0 Tl N - R P T

INVESTIGATED BY ANATOMY.

BOOK the SECO N D , ; y - ~Na

.

Of DISEASES of the THORAX.
20F

healthy:

dyspnea

Zus 34F, healthy: starting oral
subacute misc-symptoms estrogens,



SUMMARY Be aware that these disorders exist. Be alert to their presence.

HVDET.'"CO a:gu'l'ablé' # % full spectrum of thrombo-embolic problems = =
- i W T e refractory, recurrent, frustrating

L re 1y mmng? (until diagnosis made )

Didagnosis
current history

past history

family history

exclude other diagnoses
hypercoagulable screen

rheumatoid screen

acute care :
other laboratory studies

prophylaxis

modified care care of sequelae

| slatoey principles tal ] thrombolysis Treatment

ancillary modalities




Marc E. Gottlieb, MD, FACS PLASTIC & RECONSTRUCTIVE SURGERY

A Professional Corporation Board Ceriification ~ ®%% s sss Plastic Surgery  **®  Hand Surgery  *%%  General Surgery
Specializing in the treatment, reconstruction, and management of
Acute and chronic wounds ¢ Diseases and defects of the soft tissues * Injuries,
diseases, and defects of the hand and extremities * Defects of the head and trunk
Office: 1415 N. 7th Avenue * Phoenix. AZ 85007 Phone 602-252-3354 Fax 602-254-7891 megott @arimedica.com
Marc E. Gottlieb, MD, FACS Hypercoagulability: Prethrombotic and

Microthrombotic Disorders

1415 N. 7th Avenue Ce. y .
[oeni A7 85007 QOriginal pre.sentatlon February 24, ZOQO. Maui
at the Boswick Burn and Wound Meeting

Phone 602-252-3354 X
Fax 602-254-789] Further presentations & updates, 2001, 2003, 2004, 2005

Most recent presentation, October 27, 2005, Phoenix

megott @arimedica.com ’ :
at WOCN, Rocky Mountain Chapter, Annual Meeting

Copyright © 2005, Marc E. Gottlieb, MD

Content may be used for non-commercial educational purposes.
Content may not be published or used for commercial purposes without prior license or permission.




