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z ~ QRS # &

~ QT/QTe @ Ix
= ~P b

= ~ QRS #h
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S ETILY &

FESEE@EFORAAENZE BEF RS EIF R
LETC R FE G RE TR PREGFE - e B2 K
S S N

A 59 e
1« % & 4 Jeg(atrial premature complex, APC)
2 = % & feiE(ventricular premature complex, VPC)
B M-k wiE
1 & M4 "% (sinus tachycardia)
% (atrial tachycardia)
% ¥ @ (atrial flutter)
# (atrial fibrillation)
s F AR (PSVT)

ventricular tachycardia)

N oo o AW
< E <

§

_@\

= % g B> (ventricular fibrillation)

1 & 1% "% (sinus bradycardia)

2 § 4 1® & (sinus pause or arrest)
3 § » @ ¥ ma(sinus exit block)
4 % 3 B (AV block)
5

= % & = (idioventricular rhythm)

= ~ QRS & F RK# ?
* ¥ QRS /A *-30 A3 90 B2 FF » F/]3-30 & 5 wdhz
o x990 B Gt o
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A i = fh 2 G ( left-axis deviation) i 15 ¢
1 2+ L8 # ez (left anterior fascicular block)
2 T R el & (inferior MI)
3 ventricular preexcitation
4 3 x 47z ( hyperkalemia)
5 + <« 7 #1#( RV pacing)
6 ** % ' (emphysema)

B i &« gh+ #( right-axis deviation):k #3 :

[t
@
IS
RE
o
i

7% (left posterior fascicular block)
2 + . g% < (RV hypertrophy)

3 ventricular preexcitation

4 %5 b

5 Rk 3L % (lateral wall M)

6 + i (dextroardia)

z ~ PR interval :

A ~ First degree AV block :PR interval >0.2 sec
~ Mobitz type | second degree AV block

~ Mobitz type |l second degree AV block
~ Complete AV block

m O O

~ Accelerated AV conduction: PR interval < 0.12 sec,

normal P-wave morphology, normal QRS duration
F ~ Ventricular preexcitation (WPW pattern)
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7 -~ Intraventricular conduction:
A - RBBB :

QRS = 0.12 sec

Right precordial leads R’ >R
Secondary ST-T changes in the right precordial leads
Slurred S wave in lead |, AVL and left precordial leads

B ~ Incomplete RBBB:
Criteria for RBBB but QRS 0.09-0.11 sec

C -~ Left anterior fascicular block:

Left-axis deviation —45 to —90 degrees

A positive terminal deflection in aVL and aVR with the peak
of the terminal R wave in aVR occurring later than in aVL

QRS duration less than 0.12s

No other causes of left axis deviation

D - Left posterior fascicular block
Right axis derivation =120degrees

An rS pattern in lead | and aVL and a gR pattern in leads Il,
[ll, and aVF (Q<0.04s)

QRS duration < 0.12s

No other causes of right axis deviation

E-LBBB
QRS = 0.12s

Slurred R in leads |, aVL, and V5-6
Secondary ST-T changes in leads |, aVL, V5-6
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Absence of Q waves in leads |, V5-6
R-wave peak time=0.06s in V5-6

F ~ Incomplete LBBB :Three of four criteria are required

QRS 0.1-0.11s

Absence of Qin leads |, V5-6
Slurred R in leads I, aVL, and V5-6
R-wave peak time =0.06s in V5-6

ANFRCEHL?
A - RA enlargement :
- P wave amplitude= 2.5mm in leads Il, lll, aVF. The P

wave duration<0.12s.

- The initial positive component of P wave in V1 =1.5mm.
B - LA enlargement :

- P wave duration= 0.12s in lead I,Il and aVL.

- Abnormal P-terminal force in V1:

the depth and duration=0.04mm-sec(- ‘| ).

R E UL AW
A - Right ventricular hypertrophy(RVH)z_ 3 #r& % :
1. Right-axis deviation(in the absence of other cause)
2.InV1:R>S, Rwave=7 mm,

If rSR’ pattern( normal QRS duration): with
R’>10mm
3.In V5 o0r V6: R/Sratio=1.
4.V1 R+ V5, V6 S.10.5 mm.
B - Left ventricular hypertrophy(LVH)z_ # %74& % :
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1. Sin V1 or V2+R inV5 or V6>35 mm
(>40 mm for age 30-40 years)
(>60 mm for age 16-30 years), or
2.RinaVL>11 mm, or

3.Rinlead I+S in lead llI>25 mm, or

4R in aVL+S in lead V3>28 mm in men or 20
mm in women.

ARz Qi BEAaLZ Q2 TR 0044 F& R/A4

1 FERAEMCZEF?

o F AR e F Bl ST-T &8 ST S35 7 gk
FAST &&= Amm(V1, V2% ) 4 b & e v & - ST &
BT oAmm Y B it AR - 2 B v R 1L eh TR 1%
, uf TR F O BRCTRTFEF P RS e
FrRas gt v g Aad STTRR® - BEREFFREL
k23 o

AN

—=

A

F AR FRE

- BEAFIRE?EARLIL TR R Z AR AT RE D
g R EE S KL -

o HFEC LRI RERARRERE DRSS
(acute coronary syndrome)z_ = 7 Bl T & £ 3] 2. % I
ARG R EREE- TRV SERO T E R R
B RS o

ERNEUS ST SUNEEE W C RNy BF - § FARERE O T RE
7
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o FR T I A ide B ok K ETRARE B o ATH 2
=A@ ERE(LBBB) TR » M * KB EE LI -
o GERRY Y ERERTAA R RREVRY - TR

fe 437 o0
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CEE P €L
E;j)i_z‘;_’]\ 7FL gﬁ e fy\,%gg;g
Ig3R Xk ’*»\]"f‘lﬁsmp’)&‘?P{& Ba P31l o Hig
Bl ST AT R R R e B e & o F A AR X
Sk K2k ks o §E - f;‘*_ﬁ;fﬁa%&g"rﬁ,&’ R A 4 o

F BV P

-~ B RAACNER R L

SO BRfERRSR o fRRNLE HIL s A E 2 4pRE L o
CTREVAAREX K PAR

W

o~ }OE L AER iz (Signs) o
S EY X R H AR R R

Iy

P AR ML B
- ~ @& B (frontalview) -2 = P& » x84 d i ¢ Fiagr v 3
gdim et & - 44 PA (posteroanterior) view o
= ~ Bla B (lateral view) -# >t G AL RIS > KR ik e i
A R R i FREX kR A T 5 "R7AL o Fopmd
AR S B R P | PR (left lateral) o

~ Portable chest X-ray- = ¢ = A5 f& (AP views) °

'

= ~ Posteroanterior oblique views-J5 * &2 X 3k 2 j& 5 3550 45° &

=h

+ Decubitus views-“decubitus” = | ; ¥ * kiR & % F

=X

ey
+ ~ Lordotic views->* upright PA =% > g £ 1 7% 307 » * %

FEGRIE A o MR LS R S S Ak g E
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S

= ~ Expiratory views-vt § BB o * R igip|H i % 5 BRI

F 09yt o

~ ~ Opacities : Air < fat < liver < blood < muscle < bone < barium
< lead.

(- ) Air-% % 15 % (radiolucent) ; Ak 3 F 32 & Bidr

Lungs - gastric bubble - trachea etc.
(= ) Fat-Breasts

(=) Fluid-%38 Xk + 4 560G 4 5 B30 5 R WR oo blde
vessels,

heart, diaphragm, soft tissue, mediastinal
structures

(2 ) Mineral-% & & & # i% £ (or radio-opaque) - % = %4 X
§F § > bones (marrow is aerated), aortic calcifications

such as the aortic knob, etc.

() -4 ¢it* DensityizhFp ¥z 7%}

Density 45
HE P TR R A X R SE T 6 B

i 2kAmE R > 23k Opacities &  if § o
BRI SE A gAk g R FIS BRI LT e
WERERE KRV PRSFERABRLIGE ERE RRDEPES

Bk o 2o Bt m SR R A R T LRITE
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Major Anatomic Landmark

Trachea
\ — Scapula
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i ~ Radiologic patterns of diseases
- ~ Airspace Disease
(- )Acinar shadow or subacinar shadow
(= )Air bronchogram or air alveologram
(= )Rapid progression: patchy, poorly circumscribed,
early coalescene, non-homogeneous

(= )Segment, lobar distribution
(7 )Bat’s wing or butterfly distribution: pulmonary

edema

(= )Differential diagnosis: Blood, Pus, Water, Cell,

Protein

= ~ Interstitial Disease (reticular, micronodular, reticulonodular,

linear, honeycombing)
) Discrete

(._
(= ) Inhomhogeneous
(=) No air bronchogram
(z)

2 ) Made up of lines(reticular) or dots(nodular) or both

(reticulonodular) Reticular Infiltration
(7 ) Coarse reticula diameter>1cm=Honeycomb

= ~ Nodular Infiltration

Homogeneous well-difined circumscribed nodule

Micronodule size<1mm

Small nodule size 1-3mm

Medium nodule size 3-5mm

-
A

Large nodule size >5-10mm

~ o~ o~ o~ o~ o~

)
=)
)
)
)
=)

Disease: Miliary tbc, early disseminated carcinomatosis,
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silicosis

7= ~ Reticulonodular Infiltration: Mixed reticula network and

nodular infiltration

7 ~ Linear Infiltration

(- ) Thickening of bronchovascular marking

(= ) Most common disease:Pulmonary edema vs
Lymphangitic spread

(=) Radiographic pattern= Kerley’s line

Kerley’s A line, septal line projection from the hilum

= ~ Honeycomb

(- ) Coarse reticular pattern.
(= ) Eosinophilic granuloma, fibrosing alveolitis, rheumatoid
lung disease, asbestosis, end stage sarcoidosis

% - Radiological signs

- ~ Silhouette Sign: § & & s 7427 i 55 (F &)
2 > RAAF - BTR o BelRE o F - B
AR EEE RIE EE S B S E A X ]
4 o

= ~ Hilum Convergence Sign : #* 12 4 3% f* 6 < §_F 7]
WEARE A A E A o BArd BN A S PR A
SRR L TR LA Sl Bl R R o F
B F PR A & 0 Bl A L P g
TR T e

147



= ~  Hilum Overlay Sign : # 1t & y#a 4805 v 56 7 &% 8o
BRIE R o R R g F AR e p s
EANTIRT AR 7 NS J;gf_‘ﬁf kAR FE_Flw KR
B o BEE fpitid o Wik o R BLE RS BRI G
E Rl INAPANE

=~ Cervicothoracic Sign @ # & 5 when o> A2 4 F 1

_Pév’ﬂ%‘fi/w\’—?f%?i% —g B F SR A R

[

~  Aortic Nipple - i - BRED
T ¥R

= ~ Bulging Fissure : Klebsiellla pneumonia =3 fix -

o> Heh

\\\

= ~ Boeingsign: & % b 93 a2 “éft {s » 1%_lateral view
b 542 % - oblique fissure ¢ = % # -
A~ CutOff Sign s #rg $leh § 3 chlE Fodok R4
W4 o A cutoff sign > % 5 endobronchial lesion -
1 ~ Crossing Chest Wall : i Jga‘iiffﬁ? Wb (A9 RE ) o
-+ -~ Calcification : ¥ - # g & @ = f ¥ L e4f A5 o
(- ) A : Diffue
(= ) B: Central
(=) C: Popcorn
(= ) D : Laminar
(7 ) E: Stippled
(= ) F : Eccentric
T AR L (58 A R EEEER
-+ - ~ Deep Sulcus Sigm : # *3crisign 2. — g)]% B, T i
P e chy f € ff & costphrenic angle s #
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3 CXR }+ Costo-phrenic angle %44 ~ 8% °
-+ = ~ Doubling Time

(=) "MBwie ScgH - BOpERF (2R GL HE
EH b - BehpER)

(=) % gEh N - g g )

(2) <30= XL APt dolgpk B small
cell lung cancer “f 7k o

() >450= 3 L& F MR,
bronchioalveolar cell carcinoma ¢ lymphoma f
s oo

() % 30-1450 = 2. fF » 3 X e 7

\'5\«

-+ = ~ Double Density : %% éwf TS BRA B m«é ST A
EAl=£r- 01 CAR %’—’g DY - BERRIFOR G &
L Cu T ERT R TR

+ 2 - Eccentric Location of CavityinaMass : § - B 3 ik
o B B 0 2 SR> 7 R A Bdopd o

FoRs B P B RF -

+ 7 ~ Egg Shell Calcification : % silicosis ##x > & &
sarcoidosis, lymphoma (after chemotherapy) % J 7
PR € IR o

- > ~ Extrapleural Sign @ B2 o4 Boeh 2 56 R ¢ 5 A B
Bty @ M) Tt ook gy (extrapleural sign) o
TSR RAS & L L ?*);% "911793_’]‘)]% m3|gnoﬁggf§\
Pics
(-) e g
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(=) #mengiifeg T TwT (cancave) sk 4
(Z) SWNEFDLRESE
(=) PR ok
(1) SHPEBRITAENF

L= Incomplete border sign : § - B & &k e 2 1F
B RIEEPET N A R L;];;f;g

Lo Inlet to Outlet Shadow : ¢ 7 A%
ARG E o ok i Mint i F D - BFE
s inlet to outlet shadow & % g #_4 i # %

F
\3:

273 @

]@

|-
e

(achalasia) » 4% &.# ﬁm}_lF‘J'Fﬁ T ¥ 5% e inlet to
outlet shadow P & ' Jg 3 & "% #[ %L a - 33 ¢ F] % fw >

sl X %153 .

+4 Knuckle Sign : % # "% 3h % sk 4 2 — o 4%

Iy

+ Air Crescent Sign : X £+ 4% 5 Tip p 5 3
(ball-in-hall ) =92 % &1 3 pF > fungal ball e/ JF sk
WL GGG - KEF o REP BB
(Halo Sign) - (7 & » i&fr CT  #r4y 5 halo sign &
] )
= + -~ Open Bronchus Sign/ Alveolar Atelectasis : i~ #
SRR N AR Sl I Lk
=+ = -~ Gail Sign
-+ = ~ Rat Tail Sign
L2 -« Golden Reverse S Sign : + F " 3% [opF » 3
LORPE P E Ao b g > AR A AR E (0 S A
Pl &L PR ERC o7 i BEAER

Iy

Iy
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BARAGWE A BRpEE § BN END
- ~ 245 (Tuberculosis)

= ~ %R BJm (Sarcoidosis)

1Nl

e J\;?])?“p‘ (Histoplasmosis)

w ~ & %5 (Silicosis)

X1

~ 2 M # 4 % (Ankylosing spondylitis)

= ~ Eosinophilic granuloma

FAN-3- UL ¢ 18
- KWL i7m

(=)  Identification- +%¥+-#% - 3 5 3 ¥ chikie hom Up 4
gt Lo 2L e Tk AR~ BB E o

(= Orientation- y#%[js * chE £ > 4 g = ¥ £ ok F & 8y
FROIRETEIMEAT oA F ol B i 69
A B E A TR R L g R T
S BRACHUR A RAT K B L o) o

(Z) Quality- if % SFend+5F 1T iEE:
Mr)a B#%f@‘” 4‘*“,__11\ O S
SR F B RIA R SRR
R AR S L CLEY

,Q;E}%T%;‘i 2 HRT - N L2 H#ﬁi’jﬁg‘;—’é B oo

B Step-by-step study looking for specific lesions
PA or AP view:
(=) S-Hargmat 2 - 12- 134 % 8
B ADE o PRI I HF KRB AY L2 E
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RS -

(Z)  HAWI2 g I F AT SRIE R PR

oo B F AR R SR IE P )

()  T-HoRBHIRIEE O ORI LH R
¥ - fﬁ‘“*?“ff%ﬁp‘év’ﬂtaiﬁfﬁlﬁ o
1.2 PA g X ko 4R R GORiE s E
(K3 4)

(1) = oo

(2) =

(3) & 1 #r%

(4) 1 wgng

2.1 ¥ thz A SURMEEG ¢ 4 (ST FIL)

—\

(5) 4% B 5%

Lateral view :

(=) F-aF 2wz bygEerF
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(=) F-Hwan? LalpiE  THTRES - 2058
bR T ORiE B R

I

v OBPVE R E R o B @B Rk

— B S o B 0 AR PR PR o hE
HLFYIEY > L BER LTS TREF R N ER
P B AR 0 dodk FE U IR B AP E IR
Wehg ko Bge WIaapp v A PR E EHE o 3 B
o Aedk g 3 Xk R T 'ﬁ"c‘f’l.‘[]ia%’é\"f}”jj‘&?
it e B e
PR E Y p AR X R APEE g P
- EFENPDE ARG G B o bl AP F R REE L
e e g R g T )fﬂ Ak - f[a;%%w;f;p\ o

"‘J ‘E\“\

" ;IVE[_ Sm ]]‘;‘,3

B~ 9930 X sk e
WIMX K F - B2EFF * b e Ao - B A hX
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Physical and chemical examination

1 Physical features
11 Colour

The colour of normal urine ranges from pale to dark yellow and
amber.Gross haematuria is the most important and frequent cause of
altered colour. Urine is also of a variable red colour in
haemoglobinuria, myoglobinuria or after rifampicin. Jaundice and
all other states associated with increased concentrations of

conjugated bilirubin.
1.2 Turbidity

Normal, freshly voided urine is usually clear or transparent. High
concentrations of leucocytes, erythrocytes, epithelial cells or
bacteria are associated with a cloudy specimen .Chyluria is another

cause of turbid urine.
1.3 Odour

A pungent smell is typical of urine contaminated with bacteria,

while a sweet or fruity odour is due to ketones.

1.4 Density

1.4.1 Specific gravity

For urine, the specific gravity is a function of the number, density,

and weight of the dissolved solute particles, a scale for specific

gravities from 1.000 to 1.060
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1.4.2 Osmolality

Osmolality is a function of the number of particles in solution. High
glucose concentrations contribute significantly to the measured

osmolality (10 g/l of glucose = 55.5 mosmol)
2 Chemical features

2.1 pH

In the normal individual, urinary pH ranges from 4.5 to 8.0,with

variations mainly caused by food intake.
2.2 Haemoglobin

Haemoglobin is detected by dipsticks.Free haemoglobin may occur
in the urine as a result either of haematuria associated with red-cell
lysis in the urinary tract or of intravascular haemolysis. These two
conditions can easily be distinguished by urine microscopy, since
erythrocytes are seen in haematuria but are absent in intravascular

haemolysis.

2.3 Glucose

This test is highly specific and is sensitive to concentrations of 1 to
20 g/1. Ketones can produce false-negative results, but at a

concentration of greater than 4 mmol/l.
2.4 Proteins
Under physiological conditions, urinary protein excretion does not

2

exceed 150 mg/day for adults and 140mg/m“ of body surface for

children.

2.4.1 Dipsticks

Dipsticks almost exclusively detect albumin, the sensitivity being

for concentrations as low as 250 mg/I.
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2.4.2 The protein:creatinine ratio

The protein:creatinine ratio can be calculated on random urine
samples. All patients with proteinuria of greater than 3.5 g/24h had a
ratio of greater than 3.5 in single voided samples, and all patients
with a proteinuria of less than 0.2 g/24h had a ratio of less than
0.2.

2.4.3 Microalbuminuria

Microalbuminuria (or paucialbuminuria) is defined as a urine
albumin concentration greater than normal but negative by dipstick
testing. A urinary albumin excretion rate of greater than 30

g/min in an overnight collection.

2.5 Leucocyte esterase

This dipstick is based on the esterase activity of granulocytes.
False-negative results may also occur in the presence of increased
concentrations of proteins ketones, or in presence of cephalexin,

cephalotin, nitrofurantoin, tetracycline, and tobramycin.

2.6 Nitrites

The presence of bacteria in the urine may be revealed by the
reduction of nitrates to nitrites .False-negative nitrite tests may occur
in alkaline urine, when the stay of urine in the bladder is too short.
Moreover, some bacteria, such as Pseudomonas spp.,
Staphylococcus albus, Staph. saprophyticus, and Streptococcus
faecalis, may be mild nitrate reducers or express no nitrate-reducing

capacity.
2.7 Ketones

Ketones are usually detected by dipsticks based on the reaction of

acetone and acetoacetate. The dipsticks are more sensitive to
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acetoacetate than to acetone

Urine microscopy

1 Erythrocytes

Urinary erythrocytes may have variable morphology: when the
majority have irregular shapes and contours they come from
glomeruli; when they are regular they come from the excretory

system .
2 Leucocytes

2.1 Neutrophils

Neutrophils are more often found in urinary-tract infections,
urological disorders, or as a consequence of contamination from the
genitalia. However, they are also found in patients with proliferative

glomerular diseases or acute interstitial nephritis.

2.2 Lymphocytes

They are found in increased numbers in patients with transplanted
kidneys during episodes of acute cellular rejection

2.3 Eosinophils

They are at present considered a less sensitive and specific marker
of acute interstitial nephritis than in the past. They may be also

useful in diagnosing patients with atheroembolic renal disease

2.4 Renal tubular cells

The most frequently found are round to ovoid mononucleated

cells ,which probably come from proximal tubules

2.5 Urothelial cells

These come from the urothelium, which is a multilayered epithelium
lining the urinary excretory tract from the calyces to the bladder in
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the female and to the proximal urethra in the male.

2.6 Squamous cells

They are a constant finding, being exfoliated from the urethra. In
women with vaginal discharge these cells contaminate the urine and
may be in such large numbers that no other elements can reliably be

observed.
3 Lipids

Lipids are a typical finding in the urine of patients with nephrotic

syndrome or heavy proteinuria.

4 Casts

They form within the distal tubules and in the collecting ducts of the
kidneys from the aggregation and transformation into a gel of the
fibrils of Tamm—Horsfall glycoprotein. When cells, granules, lipids,
crystals, pigmented substances, micro-organisms, and the like are
transported along the nephron by the tubular fluid and come across
the forming cast they are entrapped, with the consequent appearance

in the urine of a large variety of casts.

4.1 Hyaline casts

These contain Tamm—Horsfall protein only.They are present in

variable number in the normal individual.

4.2 Granular casts

These contain either fine or coarse granules. In patients with
proteinuria the granules contain ultrafiltered proteins,while in those
with acute tubular necrosis the granules are probably due to
degenerated tubular cells.Coarse granules, too, probably derive from
degenerated cells.Granular casts are usually not found in the urine of

the normal individual.
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4.3 Waxy casts

They are typically found in patients with renal dysfunction, either

chronic or rapidly progressive.

thological element.

5 Crystals

The urine can contain several types of crystals, some of which are
found only or predominantly in acid urine while others prevail in
alkaline urine.

Common crystals seen even in healthy patients include calcium oxalate,
triple phosphate crystal and amorphous phosphates.Very
uncommon crystals include: cystine crystals in urine of  neonates
with congenital cystinuria or severe liver disease, tyrosine crystals with

congenital tyrosinosis or marked liver impairment.
6. Micro-organisms

2.3.1.7.1 Bacteria

The urine is usually not collected and handled under sterile
conditions, bacteria may be due to contamination rather than
infection. The presence of leucocytes increases the probability of a
real infection, especially in women, but leucocytes and bacteria from

the genitalia may contaminate urine.

2.3.1.7.2 Fungi

The most frequent cause of candida in the urine is contamination
from the genitalia, but candida can also grow in the urinary tract,
mostly in patients with diabetes mellitus, structural abnormalities,
indwelling catheters, prolonged antibiotic treatment or

Immunosuppression.
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Bacillus spp., Coagulase negative staphylococci,

Proprionibacterium acnes # Crynebacterium spp.’ — #4455 4
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