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Radiological diagnosis of lactose intolerance 
in children with chronic diarrhoea
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One hundred children w ith  chronic diarrhoea and ten w ith ou t any  
digestive com plaint were subjected to  a lactose loading test, w ith chrom ato
graphic study o f urine and faeces, and a radiological study o f the gastro
in testin a l tract w ith  a barium -lactose m ixture containing 80 g/m 2 o f lactose. 
A con ventional X -ray  study  using on ly  barium  suspension w as subsequently  
m ade for control purposes. The h istory  o f  m ilk  intolerance and the clin ical 
response to  its  w ithdraw al, as w ell as sym ptom s o f  intolerance during or 
after th e  investigations were also recorded.

The p atien ts were classified into four groups according to radiological 
and laboratory findings. I t  has been concluded th at

a)  children w ithout h istory o f  lactose intolerance showed norm al 
radiological and loading tests;

b) children w ith a h istory o f  lactose intolerance alw ays showed a 
pathological lactose X -ray  although in  som e o f  them  loading tests  were 
normal;

c) a correlation w as found betw een p ositive lactose X -rays, faecal 
pH, h istory  o f  m ilk intolerance and clin ical response to lactose w ithdraw al 
from  the diet;

d)  increase o f  m otility  w as the m ost frequent and a dilution o f  the  
contrast m aterial w as the m ost sign ificant X -ray  sign. Gas in colon, d isten 
tion o f  loops and gastric retention were also characteristic. Other signs were 
non-specific;

e)  the im portance o f using 80 g /m 2 o f  lactose in subclinical or oligo- 
sym ptom atic form s o f lactase deficiency is stressed;

f)  m ost positive cases had sym ptom s o f  intolerance during barium- 
lactose X -ray  studies;

g) the sim plicity  and reliab ility  o f  the m ethod recom m end its use 
in any paediatric hospital.

Diarrhoea due to  intestinal di- 
saccharidase deficiency occurs in chil
dren as well as in adults [4, 11, 12, 18, 
35]. Of these disturbances, lactose 
deficiency is the most frequent one 
and is considered the most common 
intestinal disturbance in man [28].

In  children, lactase deficiency has 
a particular interest due to the im
portance of milk in infant feeding

during the first months of life and 
the frequency of incidence of this dis
order as a secondary process in the 
course of other common diseases a t 
this age, as acute diarrhoeal disease 
[8, 33, 34], protein-calorie m alnutri
tion [2, 4, 5, 6, 9, 10, 32], coeliac dis
ease [26], giardiasis [26, 30] and many 
others; congenital forms are much 
less frequent [13, 16, 21].
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The sym ptom s of disaccharidase 
deficiency are diarrhoea, flatulency 
and abdom inal cramps. These sym p
toms ap p ear only when an imbalance 
exists betw een jejunal enzymatic ca
pacity  and  the  amount of disaccharide 
in troduced into the gastrointestinal 
trac t [7, 26]. This imbalance m ay be 
due to  a ) excessive ingestion of the 
disaccharide, although a delay in 
gastric em ptying decreases it; b)  a 
reduction in  length of the gut; c)  a 
s truc tu ra l or functional disturbance 
of jejunal mucosa in enzyme-pro
ducing areas [7, 31].

I t  is thought tha t the diarrhoea is 
due to  th e  osmotic effect of non- 
hydrolyzed lactose in the intestinal 
hímen [18], bu t gas and acid produc
tion b y  the  intestinal flora acting on 
non-hydrolyzed lactose also have a 
role [7, 22, 31].

These disorders can be diagnosed 
by different methods, from the  sim- 
jilest, which is a dietetic suppression 
of the  non-tolerated sugar [28], to  bio
chemical studies comprising disaccha
ride loading tests with chrom ato
graphic s tu d y  of urine and faeces [36]; 
absorption curves; faecal pH; faecal 
lactic acid  estimation, and studies of 
enzym atic activity in jejunal mucosa 
obtained  by  peroral biopsy [1, 7, 31].

R ecently , Laws and Neale [19] 
and Haemerli and Kistler [15] have 
in troduced  a radiological m ethod for 
detecting disaccharide intolerance. 
W hen a  m ixture of barium sulphate 
and disaccharide is given to a subject 
with disaccharidase deficiency, the 
non-hydrolyzed sugar remains w ithout 
being absorbed in the intestinal lu

men, acting as a hydrophilic hyper
tonic solution, so water from the in ter
stitial compartm ent dilutes the barium  
mixture, giving a typical radiological 
picture in the small intestine and 
colon, expanding the intestine and 
increasing motility, producing cramps, 
flatulency and/or diarrhoea [19, 22, 
28]. In  addition, gas production can 
also be detected in the colon [27].

Material and Methods

Two groups o f  children: 100 p atien ts  
w ith  chronic diarrhoea adm itted  to  the 
hospital, or attending the ou tp atien t clinic, 
and another group o f  10 children w ithout 
any d igestive com plaint, were studied  
according to  the follow ing plan.

A ll o f  them  were subjected to  lactose  
loading w ith  chrom atographic stu d y  of 
faeces and urine, according to  th e  pro
cedure o f  H sia  [17] as m odified b y  Me n - 
z ie s  and Se a k in s  [24]; and successively, 
to  an X -ray  study o f  th e  gastro in testinal 
tract using a m ixture o f  barium  sulphate  
and lactose follow ing the original m ethod  
o f L aw s and N e a l e  [19] bu t w ith  80 
g/m 2 o f  lactose [12].

A ccording to  the resu lts o f  th ese in 
vestigations, the p atien ts were classified  
in to  4 groups:

Group I  — w ith  norm al X -ra y  and 
loading tests;

Group II  — w ith  pathologic  X -rays  
and norm al loading
tests;

Group II I  — w ith  norm al X -ra y s and 
pathologic loading tests;

Group IV  — w ith  pathologic X -rays  
and load ing te s ts .

B lood sugar w as determ ined b y  the  
ortho-toluidine m ethod [29].

A bsorption curves were considered  
norm al i f  the blood sugar increased by  
more than  30% o f the fasting level; doubt-
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ful, if  the increase w as betw een 20 and 
30% ; and flat, if  it w as below 20% .

Subsequently, in each p atien t a  con
ventional X -ray study o f  the d igestive tract, 
using on ly  barium su lphate as contrast 
m edium , w as performed as control.

Besides, in all the subjects the h istory  
w as studied for m ilk intolerance, and in 
p atien ts w ith  d igestive com plaints the  
response to  suppression o f  lactose from  
the d ie t w as carefully follow ed, w ith  the  
purpose o f  correlating laboratory and X -  
ray  findings w ith  the clin ica l reaction.

R e s u l t s

According to the above criteria the 
patients were distributed as follows.

Group I ...............  15 patients,
Group I I .............. 48 patients,
Group I I I  .........  none,
Group IV ............. 47 patients.

Group I . As Table I  shows, fifteen 
children showed neither X -ray nor 
laboratory abnormalities. Of these 
fifteen, five were children with tri- 
ehuriasic enterocolitis and the other 
ten were normal from the gastrointes
tinal point of view.

T a ble  I

F ind ings in 15 children o f  group I 
(norm al X -rays and loading tests)

B arium -lactose X -ray stu d y
o f  g. i. t r a c t ........................ A ll norm al

C onventional X -ray stu d y  o f
g. i. tract ............................  A ll norm al

L actose absorption curves . . A ll norm al 
C hrom atography o f  urine &

faeces in loading tests  . . A ll negative
M ilk in to le r a n c e ..................... A bsent in all
Mean faecal pl I .....................  7 . 1 +  0 . 1

Mean value for faecal pH  was 
7.1 ±  0.4.

Group I I .  Analyzing this group, we 
soon realized tha t is was not really 
homogeneous, and th a t it was neces
sary to make two distinct subgroups: 
I I —A — children with a history of 
milk intolerance and a favourable 
response (disappearance of diarrhoea) 
to lactose withdrawal from the diet 
(Table II), and I I  В — children 
without a history of milk intolerance 
but in whom the diarrhoea failed to 
disappear on lactose suppression 
(Table III).

T able  I I

Findings in 14 children o f  subgroup II-A  
(pathologic X -rays, norm al load ing tests, 

m ilk intolerance)

Radiological
findings

Ba 4- Lactose 
X-rays 

No

Conventional
X-rays

No

increase of motilitv 14 2
Dilution in jejunum 13 0
Expansion of loops 12 0
Fragmentation of

barium meal 9 4
Gastric retention 3 0
Gas in colon 13 0
Dilution in colon 3 0
Decrease of motility 1 2

Total No. of patients 14 14

L actose absorption
c u r v e s .............................. N orm al: 14 cases

Chromatogram o f urine
(after loading te s ts). P ositive: 10 eases 

Chromatogram o f faeces
(after loading te s ts). P ositive: 0 case

Mean faecal p H ............ 6.1 +  0.7
Milk in to lerance............ P resent: 14 cases
R esponse to  lactose

w ithdraw al from d iet P ositive: 14 cases

From  the comparison of these two 
subgroups, it was evident th a t in 
I I  A, although the lactose tolerance 
curve was normal and no sugar was 
detected in the faeces, we found
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T a b l e  II-A T a b l e  I I I - A

B a sic  d iseases in 14 children o f  subgroup  
II-A

Basic disease No. of cases

History of acute diarrhoea! disease 7
Coeliac disease 3
Giardiasis 3
Unknown 1

Total No. of patients 14

lac tosuria  in ten of 14 patien ts; a 
m ean faecal pH significantly lower 
(p <C 0.001) than in group I ; and a 
pathological barium-lactose X-ray. 
Meanwhile, conventional studies 
showed only few abnorm alities or none.

B asic d iseases in  34 children o f  subgroup  
II-B

Basic disease No. of cases

Trichuriasis 10
Giardiasis 7
Amoebiasis histolytica 4
Protein-calorie malnutrition 4
Disbacteriosis 4
Mucoviscidosis 2
Salmonellosis (Salmonella B) 1
Ulcerative colitis 1
Cystic lymphangioma of the gut 1

Total No. of patients 34

T a b l e  I I I

F in d in g s  in  34 children o f  subgroup  II-B  
(p ath o log ic  X -rays, norm al load in g  tests, 

no m ilk intolerance)

T a b l e  IV

F indings in  47 children o f  group IV  
(pathologic X -ra y s  and loading tests)

Radiological Ba+Lactose Conventional
findings X-rays

No
X-rays

No

Radiological Ba-L Lactose Conventional
findings X-rays

No
X-rays

No Increase of motility 
Dilution in jejunum 
Gas in colon

40
32

5
0

31 0
Fragmentation of

22
Fragmentation of

barium meal 10 barium meal 28 4
Increase of motility 13 7 Expansion of loops 26 4
Expansion of loops 10 0 Gastric retention 11 0
Decrease of motility 4 6 Dilution in colon 6 0
Gastric retention 2 0 Decrease of motility 3 0
Dilution in jejunum 2 0
Gas in colon 
Dilution in colon

0 0
0 Total No. of patients 47 47

Total No. of patients 34 34
Lactose absorption

L a cto se  absorption
cu rv es .......................... N orm al: 34 cases

C hrom atogram s in urine
(a fter  loading te s ts ) . P o s it iv e :  6 cases 

C hrom atogram s in 
fa ece s  (after loading
te s ts )  ............................  P o s it iv e : 0 case

M ean faeca l p H .........  7 .0  +  0 .5
M ilk in to leran ce............ A b sen t: 34 cases
R esp o n se  to  lactose

w ith d raw a l from d iet N e g a tiv e : 34 cases

c u r v e s ......................Abnorm al: 47 cases
C hrom atogram s in 

urine (after loading
tests) ...................... P ositive: 47 cases

C hrom atogram s in  
faeces (after load
ing tests) ............P ositive: 47 cases

M ean faeca l p H  . . . 5.6 +  0.6 
M ilk in tolerance . . . Present: 47 cases
R esponse to  lactose  

w ithdraw al from
d i e t ........................ .. P ositive: 47 cases
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In  subgroup II-B , fewer patients 
had lactosuria; the pH  was not sig
nificantly different (p >  0.05) from 
those of group I; and less pathological 
findings were present in both X-ray 
studies, particularly specific ones as 
dilution and acceleration of peristalsis.

Tables II-A  and II-B  show the 
basic disease in children of sub
groups II-A and II-B . I t  is evident 
th a t there is a great difference be
tween the causes of diarrhoea in both 
subgroups.

Group 111. No patients fulfilled 
the criteria of classification into this 
group.

Group IV . Table IV shows the re
sults for the 47 children belonging to 
this group. In  all of them, the lactose 
absorption curve was fla t or doubtful; 
chromatographic studies were positive 
in faeces and urine; and faecal pH 
was significantly lower (p <  0.001) 
than  in any other group.

Radiological findings were similar 
to  those of subgroup II-A.

Table IV-A shows the diagnosis 
of all the cases of group IV; they 
were similar to those of subgroup 
II-A.

T a b l e  IV -A

B asic diseases in 47 children o f  group IV

Basic disease No. of cases

History of acute diarrhoeal disease 23
Coeliac disease 9
Protein-calorie malnutrition 9
Giardiasis 4
Unknown 2

Total No. o f patients 47

T a b l e  V

Correlation betw een X -ray  findings and 
lactose absorption curves in 47 children  

o f group IV

Lactose absorption 
curve

X*Ray
findings .

Doubtful
(20-30%)

No

Flat
<20%

No

Increase of motility 9 31
Dilution in jejunum 6 26
Gas in colon 7 24
Fragmentation of 

barium S 20
Expansion of loops 6 20
Gastric retention 3 8
Dilution in colon 2 4
Decrease of motility 1 2

Total No. of patients 10 37

T a b l e  V I

A ccom panying sym ptom s in children w ith  
p ositive barium -lactose X -ra y  studies

Symptoms
Sob-
group
II-A
No

Sub
group
II-B
No

Group
IV
No

Diarrhoea n 3 39

Abdominal cramps 3 2 8

Vomiting 5 2 6

Total No. of patients 14 34 47

Table V separates the patients from 
this group according to  the  results 
of the absorption curve making a 
comparison of X-ray findings in both 
categories: no significant differences 
were found in respect of the main 
radiological features.

Radiological findings

Increase of motility or acceleration 
was the most frequent feature found 
in children with pathological X-rays
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w ith the  barium-lactose m ixture, fol
lowed in frequency by a dilution of 
the  contrast material in the jejunum  
and/or colon (Fig. 1). This dilution 
was found to represent the key sign 
in  th e  X-ray diagnosis of disaccharide 
intolerance (Figs 3, 4. 7, 9).

Fragm entation or a “patchy  p a t
te rn ” , a sign of malabsorption, was 
frequently  seen in pathological cases, 
b u t the  finding is non-specific (Figs 
2 , 8 ) .

Distension of intestinal loops was 
also an im portant sign b u t not as 
constan t as dilution or acceleration 
(Fig. 5).

Of particular interest was the gas
tric  retention found in 11 children

F i g . L. D igestive tract X -ra y  s tu d y  30 m in
u tes  a fter a barium -lactose m ea l. Increase 
o f  m o tility , fragm entation and d ilu tion  of 

barium  m eal in jejunum  and  colon

from group IV in lactose-barium X- 
ray  studies, while it was not present 
in any of the conventional X-ray s tu 
dies carried out in the same patients.

Presence of gas in the colon occur
red in 13 of 14 children of subgroup 
II-A  and in 31 of 47 patients of 
group IV (Fig. 6).

In  children from other groups con
ventional or barium-lactose X -ray 
studies never revealed the presence 
of gas in the colon.

Accompanying symptoms in  children 
with positive barium-lactose X-ray 
studies

None of the children of group I  had 
clinical symptoms of lactose intoler-

F ig . 2. N in e ty  m inutes after a barium- 
lactose m eal. Fragm entation  and oedem a  

o f jejunal m ucosa
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ance during the radiological study or 
afterw ards. However, as seen in Table 
V, a  num ber of patients belonging to 
subgroup II-A and group IV had 
digestive complaints of which d iar
rhoea was the most common. A small 
percentage of children from subgroup 
II-B  also displayed these sym p
toms.

Discussion

As lactase deficiency is the most 
frequent digestive disturbance in man, 
it is obvious tha t attem pts a t finding 
easy diagnostic methods are made 
everywhere. Undoubtedly, the sim
plest diagnostic point is the relation
ship between diet and digestive sym p

F ig . 3. T h irty  m inutes after a barium- 
lactose m eal. D ilu tion  in jejunal loops

tomatology. This relationship has 
made us to divide a group, which was 
theoretically homogeneous, into two 
subgroups with diverse pecidiarities 
giving us the reassurance of the 
diagnostic value of radiology.

The amount of lactose employed 
by us, 80 g/m2 body surface, was well 
tolerated in normal cases and  they 
showed no digestive complaints dur
ing or after the investigation. 
B r u s il o w  et al. [7 ]  pointed out 
th a t this amount allows to  detect 
subclinical or oligosymptomatic forms 
of lactose intolerance, which is not 
possible by the use of 50 g/m2.

Actually, we found th a t  no t ,only 
in children without diarrhoea but 
also in those displaying no symptom

F ig . 4. Two hours a fter  a  b arium -lactose  
m eal. D ilution in jejunal loops
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of m ilk intoleran. ce th e  dose used by 
us d id  not induce digestive complaints, 
so th a t  there is no risk of false positive 
results.

In  subgroup II-B , barium-lactose 
X -ray  studies revealed more patholo
gical findings than  did conventional 
exam inations, but there was neither 
a d ilution of the contrast material 
nor an  increase in m otility, or presence 
of gas in the colon. Therefore, we 
considered these pathological findings 
non-specific, while dilution, acceler
a tion  and gas in colon were highly 
specific.

M ean pH  values and lactosuria in 
alm ost 3/4 of the cases of subgroup 
II-A , together with the high fre
quency of accelerated peristalsis and

F m . 5. C onventional d igestive  tr a c t  X -ray  
stu d y , n in e ty  m inutes after a bariu m  meal, 

N orm al

dilution o f the contrast m aterial with 
clinical symptom s of intolerance dur
ing and/or afte r the X-ray test allowed 
to  establish clinical-radiologic corre
lations which were more close than 
those between the clinical aspect and 
the laboratory  tests. Therefore, for 
the detection of lactose intolerance 
radiology seems to be a more sensitive 
indicator than  are laboratory results.

In  group IV, a correspondence of 
the results of loading tests with 
radiological positivity was noted. In  
cases w ith doubtful absorption curves 
the radiological findings were always 
deciding the  issue. Dilution of the 
contrast m aterial was the most valu
able sign because it was found in 
none of the  conventional studies.

F ig . 6. Sam e case as in F ig . 5 n in ety  
m inutes a fter  a  barium -lactose m eal. D is
ten tion  o f  loops, d ilution and gas in  colon
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Gastric retention too was an impor
ta n t finding being present in x/4 of 
the children from this group and in 
none of the conventional examina
tions.

M cN e i s h  and S w e e t  [23] found 
in a  study of 24 children with coeliac 
disease four patients with lactose in
tolerance, all four displaying dilution 
of the contrast m aterial and disten
sion of jejunal loops. About one fourth 
of our patients of subgroup II-A  
and group IV were coeliacs, bu t there 
were no coeliacs in any of the other 
groups.

About one half of the cases of 
lactose intolerance had arisen secon
dary  to  acute diarrhoeal disease. 
Protein-calorie m alnutrition and giar

F io . 7. One hour after a barium -lactose  
m eal. D isten tion  o f loops and dilution

diasis were frequently found, bu t as 
these conditions were also present in 
some children of subgroup II-B, 
we concluded tha t lactase deficiency 
is not a regular concomitant o f these 
conditions.

Besides the diagnostic advantages 
of radiological studies w ith a barium 
m ixture using 80 g/m2 of lactose, 
there  is the observation of other 
au thors about the possibility of false 
negative results in loading tests. 
G astric retention may modify lactose 
absorption [25] and a rapid utilization 
of glucose by the cells m ay also lead 
to  false positive results. On the other 
hand, the  radiological m ethod allows 
the  assessment of the osmotic effect 
of the disaccharides and of the pres-

F ig . 8. T hree hours after a barium -lac
to se  m ea l, d istention  o f loops am i decrease  

o f  m o tility , and “ snow p a ttern ”
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F i g . 9. Sam e case as in F ig . 7, tw o  hours 
later. D ilu tion  o f barium  m ea l in  colon

ence o f structural lesions, being in
dependent of the ra te  of glucose 
blood [19, 20]. Thus, the  reliability 
of this simple test recommends its 
use in any paediatric hospital.
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