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Basic Requirements to Learn ECG
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Believe you can

Get a Pen and a Paper and Write

Practice, Practice, Practice some more

Some formulas must be memorized

Keep the understanding of the heart while interpreting the ECG
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A Recording of electrical activity of the heart

A A relativelycheapandwide)y: availablestool

A Useful indetection andddiagnosis;assessmerntrof respomse
treatment of heart condition

A Also useful in non cardiac conditioglectrolyte derangement, hypothermia
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1. SA node discharge HOSPITAL
no deflection

2. Right and left atrial
activation: P wave

3. Activation of AV
node and bundle of His:
No deflection

4 A Septal activation:
Onset of QRS complex,
initial septal Q wave

Tourism

4B . Left ventricular free
wall activation:
Inscription of QRS

comp lex

S. Full ventrioular
activation: No deflection

6. Ventricular
repolarization: His
Purkinje T wave

7. Late ventricular
repolarization: His
Purkinje U wave
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Speed: 25 mm/sec
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BASIC ECG TEMPLATE
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IDENTIFY NAME AND CALIBRATION
RHYTHM AND P WAVES

QRSWAVES

ST SEGMENT (& OTHER SEGMENTS)
Q WAVES

T WAVES
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ldentify the ECG
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We provide24/7 world-class healthcare sglutionfor patients, hospitals. and their doctors in:

V Interventional V Neurology
Cardiology
(Cathlab) V Rheumatology
: V Pulmonology
V Endocrinology, N
Metabolic V Cardiothoracic
Medicine Surgery
V Cardiology V General Internal B GIN MINISTER OF REAL Tuuy
Medicine s REMARKS AT OFFICIAL YPENING
V Nephrology, | CEREMONY NOV 20 Hi
Transplant & V Comprehensive f
Dialysis Medical Checkups
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A Check correct name and ECG

A Check standard speed and calibration

Al10mm =1mV
A 25mm/sec
ﬁ cardlocare O The Limi Hospital ()’) Iﬁlg;np ?t ail idren’s



L e SRS
L E cardiocare

MULTISPECIALTY HOSPITAL

A Member of The Limi Hospitals

et Reversing Medical Tourism

2. Check the Rate
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A ComputerGenerated: Rate is usbally okrimmostecases
A Check number of Big Boxes between R and R and divide by 4

1 | 2 3 4 ; ;
300 3002  300+3 300 + 4 300+ 5
300 150 100 75 60
bpm| bpm R bpm bpm bpm
"\ r‘/ e aNT 2\
\ V——/\ /M\l /
Rate = 300
Speed: 25 mm/sec | R-R interval in
. large squares

C)’) Limi Children’s

Large square method: Divide 300 by the number of large squares between R-R interval. Use regular rhythm HOSPlta
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Who is Cardiocaree =
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Institution wholly dedicated to comprehensive
Cardiovascular and Internal Medicine

Received Multipléwards for Excellence in CARDIOCARE MULTISPECIALTY HOSPITAL ABUJA
Service. receives AWARD FOR EXCELLENCE IN CARDIOVASCULAR

. . GAREfrom the NIGERIAN CARDIAC SOCIETY 2021
We are asupport Hospltafor your practice In | recognizing her contribution to the growth
Nigeria through ouspecialized services, & development of Cardiovascular Medicine and
training, and research in collaboration with Surgery in Nigeria
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5. 48 vear old wwoman reparts severe lichtheadedness with wa king: she recertly started a new mecdicetion for nypertensicn
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3. Check the Rhythm
& P-WAVE
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P-R |
H Interval If ——— Interval{——— f|77®.,,,,.,7

RHY THM

NORMAL SINUS RHYTHM? AEEEE Elr]
A. ARE THE-R INTERVALS REGULAR’L—L i_j,;ﬁ_‘ [ f [T ITITTTT]
P WAVE IS UPRIGHT IN LEAD II' AND INVERVED IN

. ALL QRS COMPLEXES ARE PRECEEDED BY A P WAVE?

L P WAVES HAVE'A QRS COMPLEX'AFTER IT?

L P WAVES ARE SIMILAR AND NORMAL LOOKING?

moU O W

> >
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How to refer patients to Consider E cardiocare
Cardiocare Multispecialty Hospital? e ey vosema

ember of The Limi Hospitals
Reversina Medic~t ™" 4

1. Give a standard referral letter & preferably attach an

2. Call: 0908331-7777, 0817 444 0888
3. WhatsApp 0908331-7777, 0806630-1797

4. Email frontdesk@cardiocare:ng

5. Visit: 5, Giza Close Area 11, Garki (off

near FCDA) AbufaCT.

6.YAYRf & AYRAOIFIOS 520102 NXQ;:
medical report afterwards.

MULTISPECIALTY HOSPITAI

5 Caf@ioca".@ O The Limi Hospital
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Regular? Fast/Slow P waves? QRS
appearance?

Atrial Fibrillation Either Normal URGENT.
Atrial Flutter Yes/No Either Multiple P Normal URGENT.
waves
Complete Heart Block No Slow Yes, but not Normal or Wide EMERGENCY!!
before QRS
Ventricular Yes Fast No Wide & Bizarre EMERGENCY!
Tachycardia
Ventricular Fibrillation No Very Fast no Hardly EMERGENCY!
detectable,
Jaga -Jaga

#RAUL RHYTFTHVFRREBLEMS-SHOU LHD BEFREEERRED EEE@I&EEthéSihhftﬂﬂ Initia
cargs***
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5 Giza Close, Area 11 Garki, Abuja-Nigeria.
0817 444 0888, 0817 444 5544, 0908 331 7777

frontdesk@cardiocare.ng

'y B A F "= S rr 1



1

B BHER A RS B
1 1 : !

| | i
i ] w«»--_

1
I: | SR R b
A
| |

10Care
B

|
(

! |
! '
. | SELAN FEAAA W ——
| i
|
'
i !
| : e
| | l | [}
£ A ! .
1 | >
T I [ R IS
| {
) | \
' -— s’ - ——
|
- 1
|
i
|

MULTISPECIALTY HOSPITAL

card

Reversing Medical Tourism

™~ r1UspILdl

)
L

\

[ 1
|
“ -
-
i

Ventricular Tachycardia

9. 74 year o'd man with chest pain and palpitaticns
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|—| '/”";l é,{_;f:_} Rate cannot be counted
:T'csf:fi f.i Reqgularity  rapid, not detectable
flj | E"’\ ""-.| P waves none
A\ )/ QRS none detectable
ﬁ R AT = OThElel Hospital C)) lFllg:lp Cl:tdndr 'S
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Type 1 second degree block (Wenckebach)
3 ’ ;’ k
~ —— \‘_/\N_J \—A.—J G _«_‘l | 3

s

|
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X+ We aim:toyprovide'the best.possible care'withirespect to

C SAFETY
C EFFECTIVENESS

C PATIENT CENTEREDNESS
C INTERNATIONAL STANDARDS

2 A . s . A Limi Cildren’s
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Type 2 second degree AV block

Dropped QRS Dropped QRS Dropped QRS
R IR G L T S ~A SN
HEES 8 ’—/\_ iaci) N Al /~/\\

Caraucairc " J 1he Limi1 Hospital LI Ui sir’s
E MULTISPECIALTY HOSPITAL U Gine 1002 p b} Hosplta
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34 degree heart block (complete)

SRl __y('n, A - ’\{— - e J‘*v’,"‘". A
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CALIBRATION, 3*P DEGREE AV
BLOCK
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CORONARY ANGIOGRAPHY & INTERVENTIONS - For patients 5 THROMBOEMBOLIC THERAPIES suchas IVC Fiters, forVTE
1 presenting with chest pains, acute coronary syndrome (Venous Thrombo  -embolic) treatment and management

PERIPHERAL ANGIOGRAPHY & INTERVENTIONS - For patients 6 CARDIACSURGERY i OpenHeartSurgery
2 presenting with Peripheral vascular diseases causing tissue loss or
gangrene

7 KIDNEY TRANSPLANT & DIALYSIS

CARDIAC DEVICE IMPLANTATION & PROGRAMMING suchas
3 Pacemakers,
ICDs,CRTs for patients presenting with heart failure & Cardiac rhythm
abnormaliies 8  CRITICAL CARE
STRUCTURAL HEART INTERVENTIONS T for patients presenting 9  ADVANCED CARDIAC INVESTIGATIONS

Al \ith ASD, VSD, PDA etc.
§ cardiocare ('“ f) The Limi Hospital C;) Limi Children’s

S 198 Hospital
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Step 4. QRS

cardiocare Limi C' lldrens
@ MULTISPECIALTY HOSPITAL Thlew/lel Hﬂsp]tal C)’) OSplta



E cardiocare

4 , MULTISPECIALTY HOSPITAL
- A Member of The Limi Hospitals

Reversing Medical Tourism

Electirical Graphic Associated
ORS Ac.ﬂ"y Ocplcﬂon Pattern
| Complex |

Atrial h

R Depolartzation P Weve
Delsy at AY Node QA il PR Segment
Ventricular QRS

P .
Ventricular
Repolarization “ @ T Wave
PR Interval
S NO::OC"‘C" Isoelectric
aclivity Line
QT Imterval J\e
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CORONARY ANGIOGRAPHY & INTERVENTIONS - For patients 5 THROMBOEMBOLIC THERAPIES suchas IVC Fiters, forVTE
1 presenting with chest pains, acute coronary syndrome (Venous Thrombo  -embolic) treatment and management
PERIPHERAL ANGIOGRAPHY & INTERVENTIONS - For patients 6 CARDIACSURGERY i Open Heart Surgery
2 presenting with Peripheral vascular diseases causing tissue loss or
gangrene
7 KIDNEY TRANSPLANT & DIALYSIS
CARDIAC DEVICE IMPLANTATION & PROGRAMMING suchas
3 Pacemakers,
ICDs,CRTs for patients presenting with heart failure & Cardiac rhythm
abromaliies 8  CRITICAL CARE
STRUCTURAL HEART INTERVENTIONS T for patients presenting 9
4 \ith ASD, VVSD, PDA etc.. ADVANCED carbiac |NVEST|GAT|ONS
cardiocare c’) The Limi Hospital CQHS;'., Children's
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A Width Less than 120ms (3 small boxds¥cribed as

A Narnowv (< 0.12 seconds) Vnormal conduction
A Broad! (> 0.12 seconds) - abnormal conduction through the ventricle
A Height
A Smalll complexess (low voltage) are defined as < 5mm inthe limb
leads or <10 mm in the chest leads.

A Talll complexess imply ventricular hypertrophy
A LVH [>25mm in-any limb lead] or [Sin V1 orV2+ R in V6 = >35mm|]
A RVH Positive deflection in V1 or almost positive with T wave inversion in V1 -3

cardiocare 2 A imi i LimiC ndrcns
@ MULTISPECIALTY HOSPITAL O ]:hlﬁleml Hﬂspltal C;) OSplta 42



QRS MORPHOPOLOGY AND
BUNDLE BRANCH BLOCKS
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CHAMBERS

HYPERTROPHY
e LVH

e R wave in V5 or V6 >25mm

e Swavein V1 or V2 >25mm

e Sum of R wave in V5 or V6 + S wave in V1 >35mm
e RVH

e R wave > S wave in V1
« LEFT ATRIAL ENLARGEMENT (P mitrale)

o P wave > 0.12s (3 small squares) and bifid in lead I
e RIGHT ATRIAL ENLARGEMENT (P pulmonale)

o P wave > 0.25mV (2.5 small squares) in lead |

ember of The Limi Hospitals
Reversing Medical Tourism
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STEP 5. ST SEGMENT
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A Member of The Limi Hospitals

Reversing Medical Tourism

Electirical Graphic Associated
ORS Ac.ﬂ"y Ocplcﬂon Pattern
| Complex |

Atrial h

R Depolartzation P Weve
Delsy at AY Node QA il PR Segment

ST Ventricular QRS
P Sergpn?ant R T Cepolarization Compilex
Ventricular
Repolarization “ @ T Wave
PR Interval
S NO::OC"‘C" Isoelectric
aclivity Line
QT Imterval J\e
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E cardiocare

Step 5 0 ST segment oLrsracuuy wosnima:

Reversing Medical Tourism

A The ST segmentt is the part of the' ECG - betweenrthé endiof
the: S waverand theistart:ofithe Thwave

A ST-elevationn is significant whenvit is:

A Greaterthand mmm (1 small square) ' in 2 enmorecontiguouslimb
leads: or

A Greaterithan2mmiin 2:0r more«chestileads

cardiocare 2 A imi i A Limi Cildren’s
@ MULTISPECIALTY HO SPITAL O ]:hlﬁleml Hﬂspltal (;) Hospital 50
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A ‘ B 1} : C | 5 ;

? 'L-— Smm—— i 1 |t } §
P-R J Point : e oo e 5
[ | L JPoint | : '
' . JPoint |
T-P | ST-Segment : :

Segment Assessment |- . 7 s dmelh e aAn R A NS AAA A ) Peseeseaey

d Point ‘ ver : : : ' ' | ' A
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ST SEGMENT

A Member of The Lim{ Hospitals

Reversing Medical Tourism

ST SEGMENT ELEVATED?

Benign Early Repolarization - Concave
upwards, usually with J point notching
mostly in v2 -v3 only

Pericarditis -. Cal AJ @ 0§ A O«
Concave upward Concave upward elevation in I, Il, Ill, aVE V5-6 with
(BER) (pesicarditis) depressed PR segments

Acute MI Z elevated typically in related
leads mostly with ST depression Iin
some other leads

CAVEAT: Must be interpreted in Ilght of

Oblique straightening Convex upward Géd EAGEéUD aGbg I Ae Oc¢

(AMI) _ (AMI) (;) hng:b(l:tdndr N’




Never Miss a STEMI- even If it
looks like PUD!I!

E cardiocare
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ember of The Limi Hospitals
Reversing Medical Tourism

ST elevation variation
Coved (convex down)

STEMI

Concave up
J point
BER notching
@ cardlocare O The Limi Hospital C)’) Hg;lp ?t ail idren’s



Never Miss a STEMI- even If it
looks like PUD!I!

E cardiocare
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ember of The Limi Hospitals
Reversing Medical Tourism

ST elevation variation
Coved (convex down)

STEMI A‘}’-\

&, cardiocare (") The Limi Hospital

MULTISPECIALTY HOSPITANI
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I 0 g | St A Member of The Limi Hospitals

Reversing Medical Tourism

Nephrologist

& Cardiac Physiologists
C@; Interventional Cardiologists 9

Tsam

Radiologist and Certified Cath

\/ lab Technicians
Vel Clinical Cardiologists @
(L Dietician
o
@A Cardiothoracic Surgeon r@\
Nurses

L 1d en’



Contiguous @, cardiocare
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Leads
A 11, lll, andaVF Inferior A V3, V4 Anterior
A V1, VX Septal A |,aVL V5, Vé6Lateral

View of heart Leads Anterior S :pt :|
Inferior Il aVF ’ |
Lateral ,aVL,V5,Vé6 | aiei?f| i
Anterior V3,V4 Viknrwnmats e A
Septal VI,V2 ,«v-ii,-._;l\,«__._._/LN..,J;LAJWM,,. L EL ,\__A,l\/__ﬁ_:wwlm_:f |
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A physlman should everreaﬁ! the results
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, R

A PR SEGMENDEPRESSED IN PERICARDITIS | -
-segment

A TP SEGMENIBOELECTRIC/LINE ﬂ /

PR-segment

p Y
5 T

|
A EXCEPTION IN BBB FOR ST SEGMENTS Q S
@ cardlocare O The Limi Hospital ()’) Hggnp% ail idren’s



OUR
EDUCATIONAL
SYMPOSIA

rdio

A Member of The Limi Hospitals

r
car care

MULTISPECIALTY HOSPITAL

Reversing Medical Tourism

1st T 9th Annual Abuja
Cardiovascular Symposia

1st National Interventional
Cardiology Symposium

Peripheral Vascular Disease Seminar

Monthly Webinars since March 2020.

Hospital Presentations at Gowvt
healthcare Facilities

|l nhouse 1Weekly CPDOSs
Routine BLS Training

1Llimi Hospital c)’) LimiC~ lldrens

Hospital
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5. Q-WAVE

ABSENT OR PRESENT

cardlocare Limi C' lldrens
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A A Q wave is any negative deflection that precedes an R wave or first
negative deflection after P wave

A Represents the normal lefo-right depolarization of the interventricular

septum

ALYl ff wasSLiilhfQ v g @Ssidediddds (aVEMIA O
and V6)
&, cardiocare ¢) The Limi Hospital ¢S HmiGjrenss
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A Pathologic Q waves

1. The depth of the Q wave Is at least 25% of the depth of the associated R wave

2. >40ms(1 mm) wide

3. They should appear @t least 2contiguous leads (An isolated Q wave to leadaVR
IS a very common normal variant)

4. Any Q wave in leads V¥3 with a duration of >0.04seconds is likely to be
pathological.

ﬁ cardlocare O The Limi Hospital ()’) hl(t)‘l;lp % alldrcn )



Our Milestones

OVER 600
CATHLAB
PROCEDURES

RESEARCH &
COLLABOTRATION
S

AWARDS &
RECORGNITIO
N

TRAINING &
SYMPOSIUM

CARDIOCARE HAS
PROVIDED AVENUES FOR

TRAINING OVER 600
HEALTHCARE

CARDIOCARE HAS

OAUTH)

PERFORMED OVER WE ARE HAPPY TO LOCAL RESEARCH & PROFESSIONALS VIA
500 CARDIAC HAVE RECEIVED TRAINING. MONTHLY WEBINARS
PROCEDURES FOR AWARD OF " COLLABORATED WITH AND ANNUAL
' NIGERIANS AND EXCELLENCE IN FOREGN AND LOCAL CARDIOVASCULAR
FOREIGN CARDIOVASCULAR ORGANIZATIONS TO SYMPOSIUM NOW IN I
NATIONALS CARE FROM THE HOST CARDIAC ITS8 ™ EDITION E
SUCCESSFULLY NIGERIAN OUTREACHES THAT PG RESIDENCY -
AND RELIABLY CARDIAC SOCIETY OFFERED LIFE SAVING ROTATION ;
OVER THE YEARS ; INTERVENTIONAL TRAINING MOUS .
| PROCEDURES TO WITH (UPTH, -
INDIGENT NIGERIANS .



remmessmenns

ettens N oen

. iveas -n-; i----:---- é-n-\: -:- -;
+++1iNGSIFASSOOIBES (O}2032 v virvefrofunsiunnsdeonsfisionnifisnsfionioon
CIN S S S S N S SO S S P L S

- - - - - . . .
reeNessdecsrlentse

VeesNesefiresPinrel oo

iensid eee PeseePione

'
it RS

sedeesslanes

eePioace®iieetiraehiridecrsPaner®
-

(]

.

H

.

€ i

' '

H H

. -

. H

.
e - H
. . ' ' . .
H ‘ H H H :
denes Siaen Ceaeide " e
. . ' ' . .
. . ' ' : .
Qianie ) Louevds oy S ]
R ¢ R Jeeaads .2 ool
: ‘ : ' : :
H H H ' H H
P ~uaei Ssssvde . R
‘ . ' v T ‘
: H H H H H

ane
-
cnen

\;'l" E l\; 0\; .
<A physician should P R
CHE T SR S S R CAE S S S :

®
e s

T T1IUDdPIVAa

FeresPiore

.
.
<
.
’
.

0
. .
. .

[LRETXY .
3 ‘

e eney .

2iased .
» "
.

“sere .

Fereelionetfiaan,
Piane




A Member of The Limi Hospitals

Reversing Medical Tourism

6. -WAVE

UP OR DOWN
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E cardiocare
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Reversing Medical Tourism

A Positive in all leads exceg¥/Rand V1/\V/2

A Not more than 5mm in limb leads and 10mm in precordial leads
A Highest between V2/V3

A Should be concordant with the QRS complex

cardiocare 2 A imi i Limi Cildren’s
a MULTISPECIALTY HOSPITAL O ]:hlﬁleml Hﬂspltal C;) HOSplta
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OVER 600
CATHLAB
PROCEDURES
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S
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TRAINING &
SYMPOSIUM

CARDIOCARE HAS
PROVIDED AVENUES FOR

TRAINING OVER 600
HEALTHCARE

CARDIOCARE HAS

OAUTH)

PERFORMED OVER WE ARE HAPPY TO LOCAL RESEARCH & PROFESSIONALS VIA
500 CARDIAC HAVE RECEIVED TRAINING. MONTHLY WEBINARS
PROCEDURES FOR AWARD OF " COLLABORATED WITH AND ANNUAL
' NIGERIANS AND EXCELLENCE IN FOREGN AND LOCAL CARDIOVASCULAR
FOREIGN CARDIOVASCULAR ORGANIZATIONS TO SYMPOSIUM NOW IN I
NATIONALS CARE FROM THE HOST CARDIAC ITS8 ™ EDITION E
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AND RELIABLY CARDIAC SOCIETY OFFERED LIFE SAVING ROTATION ;
OVER THE YEARS ; INTERVENTIONAL TRAINING MOUS .
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INDIGENT NIGERIANS .



Large T-waves

T WAVE ABNORMALITY S8 7N

Hyperkalemia Hyperacute T wave
Large, symmetric, pointed can be seen in transmural ischemia.
with short base. High, broad based, symmetric,

not pointed. Almost always seen in
conjunction with ST-segment
elevation.

Negative (inverted) T-waves

L, L L, L

Post-ischemic Acute (ongoing) ischemia Cerebrovascular insult Hypertrophic PERIMYOKARDIT
Symmetric T wave, with varying T wave inversion with pattern cardiomyopathy T wave inversions
depth. Ranges from flat T wave to  simultaneous ST-segment Very deep (gigantic) T Symmetric T wave occur after norm-
very deep T wave inversion. deviation (most commonly wave inversions in the inversions, most comonly  alization of ST-
Inverted T waves do not equate ST-depression). Note that chest leads. Some studies  in V1-V3. Often very segment elevations
acute (ongoing) ischemia, but it is the ST-segment deviation report this finding in up deep and accompanied in perimyocarditis.
rather appear after an episode of  that represents the acute to 30% of patients with by large R waves. Occasion- T wave inversions

: ischemia! ischemia! intracerebral hemorrhage. ally accompanied by ST- often seen in most

segment depression. leads.
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BASIC ECG TEMPLATE

L A ol i

@ cardiocare

MULTISPECIALTY HOSPITAL

A Member of The Limi Hospitals
Reversing Medical Tourism

IDENTIFY NAME AND CALIBRATION
RHYTHM AND P WAVES

QRSWAVES

ST SEGMENT (& OTHER SEGMENTS)
Q WAVES

T WAVES

cardiocare o8 imi i o4 Limi Children’s
5 MULTISPECIALTY HOSPITAL O I:hIEJlel Hﬂspltal (;) Hospital



Website
wWwWw.cardiocare.ng

Email
iInfo@cardiocare.ng

Visit
5 Giza Close, off Dunokofia
Areall Garki ,Abuja, Nigena

Call us
- -7
X

cardiocare

Street


http://www.cardiocare.ng/

L e SRS
L E cardiocare

MULTISPECIALTY HOSPITAL

A Member of The Limi Hospitals

et Reversing Medical Tourism

OTHER ECGS
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A physlman should everreaﬁ! the results

The Limi Hospital
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THANK YOI

Our vision to curb medical tourism
|s iIncomplete without your collaborations

Lets doittogether!

Lets support your practice for better patients
outcomes.

lets partner with youé

Cardiocare  Hospital Abuja appreciates you &
the opportunity to be here!

@ cardiocare

MULTISPECIALTY HOSPITAL
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LETS SUPPORT
¥ YOUR PATIENTS WITH

WORLD CLASS
CARDIAC SOLUTIONS
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HOWTO REFER TO ot
CARDIOCARE

REFERRAL LETTEREe a standard referral letter &

1 preferably attach any available results of previous
investigations

ON-SITE REFERRAIisit no 5 Giza Close, Area 11
2 Garki off Dunukofia Str near FCDA) Abuja -FCT.

EMAIL: Send an email to frontdesk@cardiocare.ng  or

3 0.solomon @limihospital.org or e.james @limihospital.org

4 WHATSAPPSend a Whatsapp message to 0908-331-7777
0806-530-1797
CALL: 0908-331-7777, 0817 444 0888

<)

IDENTIFICATIONKi ndl'y indicate Docl|to

6 email/phone number especially if you wish to receive a
medical report afterwards.

&) Limi —hildren’
D7 Hospita



mailto:frontdesk@cardiocare.ng
mailto:v.omotade@limihospital.org
mailto:p.ohaneje@limihospital.org
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