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Quantitative Analysis of Small Intestinal Mucosa Using
Morphometry in Cow’s Milk-Sensitive Enteropathy

Jin-Bok Hwang, M.D. and Yong-Jin Kim, M.D.'

Departments of Pediatrics and 'Pathology, Catholic University of Taegu-Hyosung
School of Medicine, Taegu, Korea

Purpose: To make objective standards of small intestinal mucosal changes in cow’s milk-sensitive
enteropathy (CMSE) we analyzed histological changes of endoscopic duodenal mucosa biopsy
specimens from normal children and patients of CMSE.

Methods: We review the medical records of patients who had been admitted and diagnosed as
CMSE by means of gastrofiberscopic duodenal mucosal biopsy following cow’s milk challenge
and withdrawal. Thirteen babies with CMSE, ranging from 14 days to 56 days of age, were studied.
Five non-CMSE patients were used as control, ranging from 22 days to 72 days of age. The mor-
phometric parameters under study were villous height, crypt zone depth, ratio of villous height
to crypt zone depth, total mucosal thickness and length of surface epithelium by using H & E
stained specimens under the drawing apparatus attached microscope. In addition, the numbers of
lymphocytes in the epithelium and eosinophil cells in the lamina propria and epithelium were
measured.

Results: In the duodenal mucosal biopsy specimens in CMSE we found partial and subtotal villous
atrophy with an increased number of interepithelial lymphocytes. The mean villous height(135+59
um), ratio of villous height to crypt zone depth (0.46+0.28), total mucosal thickness (499156 lim),
length of surface epithelium of small intestinal mucosa (889231 pm) in CMSE was significantly
decreased compared with the control (p<<0.05). The mean crypt zone depth (311£65 pm) was
significantly greater than the control (188124 um)(p<0.05). Infiltration of interepithelial lympho-
cytes (34.1£10.5) were significantly greater than the control (13.613.6)(p<<0.05). The number
of eosinophil cells in both lamina propria and epithelium was no significant differences between
groups (p>>0.05). The small intestinal mucosa in treated CMSE showed much improved enteropathy
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as untreated CMSE.

of villous height, crypt zone depth, interepithelial lymphocytes compared with the control as well

Conclusion: Quantitation of mucosal dimensions confirmed the presence of CMSE. It seems to
be a limitation in the capacity of crypt cells to compensate for the loss of villous epithelium in
CMSE. Specimens obtained by gastrofiberscopic duodenal mucosal biopsy were suitable for mor-
phometric diagnosis of CMSE. Improvement of CMSE also can be confirmed histologically after
the therapy of protein hydrolysate. (J Korean Pediatr Gastroenterol Nutr 1998; 1: 45 ~55)
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A AL FE 5 A3 SAE T4 Rold ¢ AoAR X1l 2 52 309 olA 3249 =4S
A AR AL A él%&i el o delar] A, sy A AFRA HelA = J
7b A Eo] $-F el g Falnte AAN  =2E o] &dto] FF xAGHOR £ Hyo] €
e 9 S FES Fokel CMAGIE I F UES WEFS HAGAT 945 Fnasd
H 327 A 2AAH 29 #F $ CMSEZ  (muscularis mucosa)oll 0] A AoE HAT
g AT 304+11.7(14~56)L 9] 137¢] gots: S AT AR SFATHEFg. 1).
Hdez Wy 715AE F¥Hoz A, a7 AHxAY FYstA AS2 &vtEd-
24 % B A5 dA e dHe deder dadE x4e 100HH4 & Sfell A
o H

S Al3&ta oju) fafjwke 28 A X|(drawing attachment, Olympus, Japan)S
2% 2RSS At B3 dn Aol @é’é‘kﬂ 17P°] 5 mm¢l FiFEo
=3 9174 7.9 mm-°4 Aobg ARAZHWAA GIF o 28A ASeda, 34 e w3 7](area-cur-
XP20(Olympus, Japan)< ©]-83} 2 mm W72 A vimeter, Ushikata, Japan)—g ol &3l A=stgt).

7 EZFB 21K)E £359 1.7 mm] Z(open cup) Phillip ', Rosekrans "H W& o]t A
< 7H BARAAE ol &3t A WA #FH FEYTH AFS APsATE FE =ol(vil-
glo] AldElom, AHe vy Wi S lous height), o<+ 9% Zl o] (crypt zone depth), 5=}

Fig. 1. Subtotal villous atrophy with elongation of crypt zone depth in duodenal mucosa from a patient with
cow’s milk sensitive enteropathy(CMSE)(A) compared with improved enteropathy in treated CMSE(B) and
control(C)(H&E, x100).



48 - tistaotas g edsts Al A 1A M 1% 1998

A 7 (total mucosal thickness), <<} 3ol )3t
F59 A4dlA =o](villous height/crypt zone depth),
ﬂa—E 1 mmT AIAEF HZ3 4 0.5 mmY
dFste AF wHY Zol(length
of surface eplthelium), Aoz A F, HAea
T2 3 FE SA}A(Fg. 2).
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Fig. 2. Morphometric parameters of duodenal bio-
psies: VH/CD= ratio of villous height to crypt zone
depth; Total mucosal thickness=villous height+crypt
zone depth; IEL/mm=number of interepithelial lym-
phocytes per mm surface epithelium; Length of sur-
face epithelium per 0.5 mm stretched muscularis
mucosa=A-B; Lamina propria area=lamina propria
cross—sectional area per 0.5 mm stretched muscu-
laris mucosa.
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THp <0.05)(Fig. 4).
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Table 1. Results of Quantitative Morphometry of Small Intestinal Mucosa in Cow’'s Milk—Sensitive Enteropathy

Mucosal dimensions Involvement
Grou Total Length of Eosinophils
P Villous  Crypt zone  VH/CZD mucosal surface  Lymphocytes lami phl
X . . L . L amina inter—
height(um) depth(um) ratio thickness  epithelium  interepithelium . o
propria  epithelium
(um) (um)
Untreated CMSE'  135+59  311+65 0.46+028 449+56  889+231 34.1+105 2.6+37 04+038
(n=13)
Treated CMSE 320+£34 194+19 1.41+025 51421 1840+210 10.8+2.3 54+33 0.8+1.3
(n=5)
Control 408+48 188+24 2.17+0.12 596+71 2547+378 13.6+36 4.0+2.5 0.8+0.8
(n=5)
*Mean=SD

" CMSE: cow's milk-sensitive enteropathy; VH: villous height; CZD: crypt zone depth

P<0.001
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Fig. 3. Villous height in duodenal biopsy specimens
from the control and patients with cow’s milk-sen—
sitive enteropathy.
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Fig. 4. Crypt zone depth in duodenal biopsy speci—
mens from the control and patients with cow’s milk—
sensitive enteropathy.

Ao A 046£028F HZE T 2.17+0.120] W&}
of fF95kA Wk th(p<0.001)(Fig. 6).
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Fig. 5. Total mucosal thickness in duodenal biopsy
specimens from the control and patients with cow’'s
milk—sensitive enteropathy.

Fig. 7. Length of surface epithelium in duodenal bio—
psy specimens from the control and patients with
cow’s milk—sensitive enteropathy.
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Fig. 6. Ratio of villous height to crypt zone depth in
duodenal biopsy specimens from the control and pa-
tients with cow’s milk—sensitive enteropathy.
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7. 80 1 mmE AMI|MEZF 2l=Z0] £

BHAEE FEZF = CMSE Akl A
34.1+10570 2 2T 13.6+3.670 HISte] £¢
A B th(p=0.001)(Fig. 8).

A= CMSE #AM7olA 0474083712
Aol om) e ARL BEEHA Fgron,
0.80+0.84711 ¢} F-<J 3t zto|= Holx] kgt

Fig. 8. Interepithelial lymphocytes in duodenal bio—
psy specimens from the control and patients with
cow’'s milk—sensitive enteropathy.
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ImO 2 CMSE &A1 311365 umol Hlsle] 3%
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Fig. 9. Villous height in duodenal biopsy specimens
from the control and untreated and treated patients
with cow’s milk—sensitive enteropathy.
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Fig. 10. Crypt zone depth in duodenal biopsy speci—
mens from the control and untreated and treated
patients with cow’s milk—sensitive enteropathy.
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Fig. 11. Interepithelial lymphocytes in duodenal bio—
psy specimens from the control and untreated and
treated patients with cow’s milk—sensitive entero—
pathy.
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Z7 40848 pmoll Hlgte] fFoletAl RkoH(p
<0.001), A#HANAN §E 5] Ado] AT

2) CZD= CMSE Al A 311165 imo. 2 T
Z7 18824 moll Hlgte] frolatAl HATHp<
0.05).

3) TMTE
2T 596171 ymeol BIske] £ 317
0.001).
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T 2.17+0.120] HI8le] F-2J3HA Sk Th(p<0.001).
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