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2.3 HVPG =7
B oApelAe gust AMPE) & 43 A8l W Alo] FAE dm, T v}
Hato]l = diEgAde] AGAHN WA ow FHIAhPLyS 4elste], 7 French

balloon tipped catheter & ©o]&3le] -5 AW FIHFolA A {9 (free

) o

hepatic venous pressure)3 #7] 7+ ¢t (wedged hepatic venous pressure)= =74

Figure 1. Measurement of Hepatic venous pressure gradient by right hepatic vein
catheterization. Seven French balloon tipped catheter is placed in the right
hepatic vein to measure the free hepatic venous pressure and wedged hepatic
venous pressure is measured by inflating the balloon catheter at the right
%3] Rt. Hepatic vein o2 JEIHE A Ystd
T-3}a1, ballooning 3] wedged hepatic venous

hepatic vein. (Femoral vein &
Free hepatic venous pressure =

=

pressure & T%F.)
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Stage Name Criteria

0 No definite fibrosis

No septa or rare thin septum; may have portal expansion

1 Minimal fibrosis
or mild sinusoidal fibrosis
Occasional thin septa; may have portal expansion or mild
2 Mild fibrosis
sinusoidal fibrosis
3 Moderate fibrosis Moderate thin septa; up to incomplete cirrhosis
Cirrhosis, mild, Marked septation with rounded contours or visible
4A definite, or nodules. Most septa are thin (one broad septum
probable allowed)

At least two broad septa, but no very broad septa and
4B Moderate cirrhosis less than half of biopsy length composed of minute
nodules
At least one very broad septum or more than half of
4C Severe cirrhosis biopsy length composed of minute nodules
(micronodular cirrhosis)

Table 1. Sub-classification of cirrhosis according to Laennec fibrosis

scoring system. (Robert D et al. 2009)

score



Figure 2. The histological sub-classification of cirrhosis(F4) according to
Laennec fibrosis scoring system. (A) show mild cirrhosis with marked septation
with rounded contours or visible large nodules. Most septa are thin(F4a)(H&E
and MIC stain, respectively, x200), (B) show moderate cirrhosis with at least
two broad septa, but no very broad septa and minute nodules(F4b)(H&E and MTC
stain, respectively, x200), (C) show severe cirrhosis with at least one very
broad septum with minute nodules(F4c)(H&E and MIC stain, respectively, x200).
The widths between two arrows show the significant difference among subclass of
cirrhosis (A : Fda, B : F4b, C : F4c, n : regenerative nodules, MIC:Masson
trichorome stain, arrow showing septal thickeness) (Robert D et al. 2009)
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No Varices

No Ascites
Compensated

Varices

Slage: 2 No Ascites

St 3 Ascites +
J Varices

Bleeding +
Stage 4 Ascites

Decompensated

Figure 3. Clinical stage of liver cirrhosis. Stage 1 is defined as no varix
and ascites, stage 2 1is defined varix but no ascites, stage 3 1s defined
ascites and/or varix and stage 4 is defined any variceal bleeding and/or
ascites. Compensated cirrhosis include stage 1 and stage 2, decompensated
cirrhosis include stage 3 and stage 4.(D'Amico, Garcia-Tsao, Pagliaro 2006,
217-31)
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2.6 3AH EAHY
Laennec fibrosis scoring system ¢ F3, F4a, F4b, F4c +-ol W& HVPG ¢ £ A 3
A zpole= A Pufx] EAHEA (oneway analysis of variance(ANOVA))E 7 AsIH oM,

Apoli= chi-square AW o= HAAS AT, HF &

f
=
=2
=
i
0o
oy
ok
N
Lo
Mz
Hel

Howg 3o Al AHS HASS] Laennec fibrosis scoring system o uw}
AWZ9o] HAMA ofEE binary Logistic regression < AM&3to] A&kt 2dx

T EH + ZTHA(mean £SD)E XAIEY. Fo T2 0.05 vjro R §F¢lom

FAEA S SPSS 17.0v & AT
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3.1 AT BASY A4H 574

xA AR HVPG & BT Al@Ee 2 WE e 133 Fel A 248 A
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Laennec fibrosis scoring system ©l w&lx = Fda 8247} 2098 (18.7%), F4b &-=}7}
497 (45.8%) ~12] 3L Fic 3A}7} 387 (35.50) 22 Fib A7 7bg ©e H|&S 2%

st o, The o2 Fac $A7F BT},

AAATe] ddzlel webAs Stage 1, 11, 111, IV 2% M@ Az $¥3

9 Th. Stage 4 A7} 329 (29.9%) o= b W H]&S A&,

A% AuFe AWFE §lE Fo o A7) 419(38.3%) o= M wekow | Fl

o

A7} 257 (23.4%), F2 8247} 329(29.9%), F3 $A7}F 7% (6.5%) ©]3UTh.

Child-Pugh score o= A 7} 63 (58.9%) B 7} 3178(29.0%), C 7} 598 (4.7%) &

2Z A 327 bE BE 2 AA sk on ) MELD score 9 Hi #S 10.1 + 3.5 o]
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General Characteristics(n=107)

Age 52.1+ 8.8 (29-82) MELD score 10.1+ 3.5(6-21)
Sex (M:F) 90 (8418%): 17 (15.9%)  Esophageal varices FO 41(38.3%)
Etiology  Alcohol 71(66.4%) Fi 25(23.4%)
B-viral 13(12.2%) F2 32(29.9%)
C-viral 7(6.5%) F3 7(6.5%)
Alcohol + viral 12(11.2%) Ascites None 67(62.6%)
Cryptogenic 4(3.7%) Mild 27(25.2%)
Albumin(g/dL) 3.5+ 0.5(2.5-5.1) Severe 13(12.1%)
AST(U/L) 47.5+ 12.6(24-81) Clinical stage of cirrhosis Stage 1 23(21.5%)
ALT(U/L) 46.7 + 11,5(12-83) Stage 2 24(22.5%)
IGT(U/L) 47,31 157(38-94) Stage 3 28(26.1%)
Total bilirubin{mg/dL) 1.9+ 2.0(0.4-11.3) Stage 4 32(29.9%)
Prothrombin time(INR) 1.2+ 0.2(0.9-1.9) Laennec fibrosis stage ~ F4A(n) 20(18.7%)
Platelet count(x10°%/L) 136.7 + 83.3(35-510) F4B(n) 49(45.8%)
Child-Pugh’s score 6.5+ 1.6(5-13) F4C(n) 38(35.5%)
Child-Pugh’s grade A 63(58.9%) HVPG(mmHg) 12,9+ 4.4(5-24)
B 31(29.0%)
C 5(4,7%)

Table 2. Clinical characteristics of the subjects (n=107)

** AST, aspartate aminotransferase; ALT, alanine aminotransferase; rGT, gamma
glutamyl transferase; HVPG, hepatic venous pressure gradient; MELD, Model for end-

stage liver disease
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3.2 Laennec fibrosis scoring system ¥ ZFgW¥F9o] dAH7)

gke] JadA

Stage 1, 2, 3, 4 o] W& Laennec fibrosis scoring system & F3of| tfsfA chi-
square HAMH O R HASES W], Fda oA Z 4 W7e EEE Stage 1 ©]
57.9% 2 7} o] BE¥3lg o stage 2 7} 5.3%, Stage 37} 10.5% 18] il stage
4 = 26.3% ©]At. F4b ol A= Stage 1 ©] 18.4%, stage 2 7} 30.6% = 7} @de
o, stage 3 + 24.5%, stage 4 £ 26.5% = BX3IE AE BT Fdc dA=
stage 1 ©] 7.9%, stage 2 ¥ 21.1%, stage 3 & 34.2%, stage 4 ¥ 36.8% = stage

47y 71 B2 5 BoFlen, 7] USITS(Stage 122) Fa o] SAp

o
o

7F B%AL, Fde FAfolA stage 4 &AF 7P ®ol EEs) Fs BIY. olE

=1

Chi-squre & AA3FYS W P <0.001 ¢ F9o3 xpo]E& RHo]FT}. (18 4, 3)

Figure 4. Relationship between Laennec fibrosis scoring system and clinical
stage. Clinical stages of  ~cirrhosis is associated with histologic

subcalssification of cirrhosis (P<0.001)

15



% F4a F4b F4c

Stage 1 57.9 184 7.9

Stage 2 53 30.6 211
Stage 3 10.5 24.5 34.2
Stage 4 26.3 26.5 36.8

Table 3. Correlation with Laennec fibrosis scoring system and clinical stage.
(Chi-square, P < 0.001)
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3.3 Laennec fibrosis scoring system ¥} HVPG ¢}¢] A#-HAA

Laennec fibrosis scoring system ¥ HVPG & AYduijx] EAFEX (ANOVA) o 2 7 A3}

W& W Fda 2HE Fde 2 255 HPG gho]l S7HEe A& Btk oy 13l 4

11.7 £ 3.7,

o
&,
ek
jou )
=
=
[ep)}
=
rlo
co
(@)
H
[N}
(@)
o
38,
o
H
—
N
o
rir

oA A¥ Fda °] 7

Fidc & 15.5 = 4.7 o]z, olo] & 2z} o AW #AE XA S, P value

i

<0.001 2.2 Fol3 AAAAZ BIth. (29 5)

pul

*
30-
&
15.5+4.7
11.7£3.7
20+ —_—
o
o
= 8.6%2.6
e 3 —
10 -
T [E—
0 T T T
Fda F4b F4c
Histological grade
* P<0.001

Figure 5. Correlation with HVPG and Laennec fibrosis scoring system. As the

grade of histologic subclassification of cirrhosis rose, HVPG increased. (:

P<0.001)

+#% HVPG : Hepatic venous pressure gradient
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3.4 Laennec fibrosis scoring system ¥ Child-Pugh score %}

9] A& 84

AR AR AFE W

rr

Child-Pugh score & o|u] dg] AF&¥ L Q)

AEAAZ B AFdAE 487 o9 o % Child-Pugh score <+¢] A3+ A9

CE R EERES

Child-Pugh score &}2] A3 FA A ofg] 28 6 oA YElHd AAH Fda ol A
Child Pugh score += 5.9 £ 0.9 9129, F4b= 6.2 £ 1.2 F4c = 7.5 £ 2.0 & &

wol Flar, A4

tlo

Fdaol A Fdc & 242 Child-Pugh score 7} Z7}st= A

o2 A Feg Ao]F BITh. (19 6, P < 0.001)

CP score
o @
i i
}_‘ I

F4a F4b Fdc
Histological grade

*P<0.001

Figure 6. Correlation with Child-Pugh and Laennec fibrosis scoring system.
Child-Pugh score significantly correlate with the Laennec fibrosis scoring
system, which increased parallel to the rise of histologic grade of cirrhosis.
(CP;Child-Pugh) (* P<0.001)
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3.5 Laennec fibrosis scoring system ¥ MELD(Model for end

stage liver disease) score 9}9] A#A#AA

MELD score 9A] Child-Pugh score & ula7x 2 7FAWZE 3ate] AL o3
Wbl dts AFAAR, B AFolAE MELD score 9 Laennec fibrosis scoring

system o] AAAAEZ EA5T. MELD score 9 Laennec fibrosis scoring

system & BluEklEw], ofef ¥ 7oA HolF= mpel o] Fda o @AM =

1

MELD score 7} 9.0 £2.3 ©o]lew, F4b &+ 9.4 £ 3.3, Fdc & 11.6 £ 3.9 & 1}

EF} Child-Pugh oA 9 »27FA & Fda oA F4c 2 2P S42 MELD 3k 94 =7}

e 7

ol
ofk
tlo

RAFAUD, EASTAHOZE P value 0.006 &2 93 ztol7t A<l

o (19 7, P<0.05)

25 - %
11.6+3.9

20 - 9.44+3.3 I

a 154 9.012.3
|

w
= 10 | |
= = "
5-
0 T T L]
F4a F4b Fdc
Histological grade
*P<0.05

Figure 7. Correlation with MELD score and Laennec fibrosis scoring system. As
the grade of histologic subclassification of cirrhosis rose, MELD score
increased parallel. (P = 0.006)

% MELD : Model for End-stage liver disease
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Abstract
The Correlation of Laennec System for hepatic fibrosis stage

with the Clinical Stage of Cirrhosis and Portal hypertension

Kwon Yong Hwan
Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Soon Koo Baik)

Backgraound/Aims. It has been suggested that further histologic
subclassification of cirrhosis is required because of heterogenecity of severity
within cirrhosis. We. Aimed to determine the relationship between histological
subcalssification and clinical stage of liver cirrhosis as well as grade of portal
hypertension.

Method. One hundred—seven biopsy—proven cirrhosis patients whose clinical
stage of cirrhosis and hepatic venous pressure gradient(HVPG) could be
estimated were included. These patients histology of cirrhosis was subclassified
using the Laennec fibrosis scoring system semiquntitatively without the
knowledge of clinical stage of cirrhosis as well as their HVPG results, which

then were evaluated. The Laennec fibrosis scoring system subclassified
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cirrhosis as mild;thin septa, moderate; at least tow broad septa, and severe; at
least one very broad septum or many minute nodules. Clinical stage in patients
with cirrhosis was determined upon the presence or absence of varix, ascites
and variceal bleeding. Biologic and laboratory date were also collected from all
included patients.

Results. Histology of cirrhosis subclassified using the Laennec fibrosis scoring
system significantly correlated with both the clinical stage of cirrhosis (P<0.001)
and HVPG(mild:8.6+2.6 mmHg, moderate:11.7+3.7 mmHg, severe:15.5+4.7
mmHg, P<0.001). With higher grade of histologic subclassification of cirrhosis,
Child—Pugh score and Model for end—stage liver disease score increased
parallel (P<0.001).

Conclusions. Histologic subclassification of cirrhosis determined using Laennec
fibrosis scoring system is tightly correlated with both the clinical stage of
cirrhosis and grade of portal hypertension. It suggests that cirrhosis should be

subclassified into different stages according to its histologic severity.

Key words : Laennec fibrosis scoring system, Histologic subclassification,

Hepatic venous pressure gradient (HVPG), Liver cirrhosis, Portal hypertension.
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