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Ultrasonographic estimation of the size of spleen
in children with psoriasis

Ultrasonograficzna ocena wielkosci §ledziony u dzieci chorujacych na tuszczyce

Psoriasis is a chronic, remitting and relapsing inflammatory skin disorder with a strong genetic
predisposition. Psoriasis affects 1-3% of the world’s population in their early lives representing
a disabling condition with significant social and economic impact (15). Thirty per cent of psoriatic
patients experience onset of their disease before 15 years of age (6). Despite a great deal of research on
the etiology and tissue destruction mechanisms, the disease is not well understood (15). There are
numerous reports on the the occurrence of organ changes in the course of the disease. A variety of
external stimuli are accepted as important in modifying the severity of psoriasis (11). Psoriasis in
children is particularly often preceded by bacterial infections McMillin et al. (10) conclude that
tonsillectomy appears to be of benefit in the treatment of children with recurrent guttate psoriasis and
recurrent streptococcal pharyngotonsillitis.

Cells prevailing in lesional skin consist of activated T cells, macrophages and polymorphonucle-
ar cells. In the very early phase of developing lesions, macrophages are seen within the epidermis
followed by lymphocytes (5).Griffiths indicates that T lymphocytes constantly migrate through the
tissues of the body in an immune surveillance role either acquiring or acting on information received.
It is increasingly apparent that the T lymphocyte pool comprises numerous different factions, each one
capable of preferential migration to different tissues of the body, e.g., Peyer’s patches, gut, spleen, or
skin (7).

Peripheral blood monocytes from patients with psoriasis appear “activated”. Monocytes display
increased chemotactic response to a number of chemotactic agents, including bacterial factors, com-
plement—derived chemotactic factors, and lymphokines. Not only do monocytes from patients with
active generalized psoriasis display this enhanced chemotaxis, but aiso monocytes from patients whose
psoriasis has been cleared by photochemotherapy seem hyperresponsive. This suggests that the abor-
mality of the monocyte is innate and is not caused by the skin disease (13).
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Psoriasis is reported to be one of the diseases processes reported in association with exfoliative
dermatitis (4). The reaction pattern varies from an asymptomatic minimal erythema with fine scaling
to intense universal redness, edema, oozing, and desquamation of the integument, associated with
fever, generalized lymphadenopathy, hepatosplenomegaly, and leukocytosis (4). Lymphadenopathy is
reported in 30% to 100% of cases of exfoliative dermatitis. This usually is axillary and inquinal
lymphadenopathy but not uncommonly cervical as well. Mediastinal lymphadenopathy has not been
reported. The limphadenopathy regresses as the exfoliative dermatitis resolves. In some cases of exfo-
liative dermatitis splenomegaly develops (4). Spleen is an immunologically active organ. An enlarge-
ment of spleen may reflect changes undergoing in it.

Because in many papers the essential meaning of diturbances in the immune system in the patho-
genesis of psoriasis was underlined, it appeared advisable to conduct morphometric measurements of
spleen, which is considered to be a substantial organ in many immunological reactions. Since children
react more vehemently and clearly, we decided to examine the functioning of this organ in children.

The aim of this work was to make ultrasonographic measurements of spleen in two dimensions,
longitudinal oblong and transverse, in the group of 70 psonatic children and to compare the results
with the norms accepted in the Institute of Children Radiology in Clinical Children’s Hospital in
Lublin. Another goal was a statistical analysis of the data in relation to correlation between sex, age,
body mass index (BMI) — the coefficient calculated on the relation between weight and body.

MATERIAL AND METHODS

The research was conducted in the group of 70 psoriatic children hospitalized in the Clinic of
Dermatology in Lublin. There were 34 children 7-11 years of age and 36 children aged 12-15. Aver-
age age for the examined group was 11.5 + 2.26 years. Average weight for all the group was 39.8 +
+ 12.9 kg, average height 146.4 + 14.5 cm, average BMI 18.08 + 3.30 kg/m?2. In the analysed group
there were 51 girls (72.85%) and 19 boys (27.15%). The characteristics of the examined group are
placed in Table 1.

In additional examinations there were found no deviations in the analysed population, there were
no cases of hepatitis or any contagious diseases or infectious ones which might affect the immunolog-
ical systemn and the size of the spleen. The extent of disease was over 15% of the skin surface. There
was no case of erythroderma noticed. All the cases in the examined group were psoriasis vulgaris.
Morphology of skin lesions observed in the examined group are: psoriasis guttata, guttata and num-
mularis, nummularis and placibus and in some children there was a mixed image of above-mentioned
changes. Within the period of 2 weeks prior to the ultrasonografic examination, fever occurred in none
of the children. The children did not take any medicine which might influence the immunological
system. Some children were treated with sulphur—salicylic ointment for removing psoriatic scales,
majority of children were examined with the help of an ultrasonographic apparatus before any external
treatment was applied. In none of the children peripheral limphadenopathy was observed. No relation-
ship between the state of lymphatic glands and the size of spleen was observed.

Ultrasonography (US) was performed on a Siemens Sonoline Sx and Siemens Sonoline Elegra
apparatus with a 3.5 MHz transducer. The size of spleen was determined by optical measuring the
largest longitudinal and tranverse sections of spleen and then compared to the norms related to the
body length (14). The examination is conducted by applying the head of the device slightly aslant to
the armpit central line and an image of spleen’s ablong section is received. These measurements were
compared to the norms related to the long axis of the body.
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Tab. 1. Data for the whole group of psoriatic children

Parameter

n=70 Minimum Maximum Mean Std. Dev.
Age 11.5 7.0 15.0 2.26
Weight 39.8 21.0 74.0 12.95
Height 146 4 110.0 173.0 14.48
BMI 12.07 28.95 18.08 3.30
S1 6.70 12.2 9.67 1.35
S2 27 5.0 3.64 0.51
NS1 6.74 9.5 7.63 0.53
NS2 277 3.85 3.42 0.25
PRSL1 84.2 172.6 127.2 18.66
PRSL2 12.07 28.95 18.08 3.30

S1 - longitudinal section of the spleen, S2 — transverse section of the spleen, NS1 — norms of
the longitudinal section of the spleen, NS2 — norms of the transverse section of the spleen,
PRSLI1 -~ percentage of deviation from the norms of the longitudinal section of the spleen,

PRSL2 — percentage of deviation from the norms of the transverse section of the spleen

Tab. 2. Data for the group of girls with psoriasis

Panra;rrsliter Minimum Maximum Mean Std. Dev.
Age 7.0 15.0 11.27 2.32
Weight 21.0 74.0 39.44 13.69
Height 110.0 172.0 14492 15.30
BMI 12.10 28.95 18.25 3.59
S1 6.7 12.2 9.46 1.42
S2 2.7 5.0 3.66 0.55
NS1 6.7 9.5 7.64 0.55
NS2 2.8 3.8 3.38 0.25
PRSL1 84.2 172.6 124.2 19.3
PRSL2 88.5 147.5 108.3 14.8
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Tab. 3. Data for the group of boys with psoriasis

Pa;inllegter Minimum Maximum Mean Std. Dev.
Age 7.0 15.0 12.10 2.05
Weight 25.0 68.0 40.70 10.96
Height 134.0 173.0 150.47 11.40
BMI 13.92 23.44 17.64 2.40
S1 8.80 11.80 10.23 0.95
S2 3.10 4.50 3.56 0.37
NS1 6.87 8.0 7.59 0.48
NS2 3.05 3.83 3.52 023
PRSL1 81.72 115.56 135.24 14.24
PRSL2 81.15 130.43 101.52 12.07

Tab. 4. Comparison between the groups of psoriatic boys and girls
(Mann—Whitney U test)
Parametr Mean Std. Dev. Mean Std. Dev.
n=51 @ n=51 9 n=19 3 n=19 8 P
Age 11.27 232 12.10 2.05 >0.1
Weight 39.44 13.69 40.70 10.96 >0.4
Height 144.92 15.30 150.47 11.40 >0.2
BMI 18.25 3.59 17.64 2.40 >0.9
S1 9.46 1.42 10.23 0.95 <0.02
S2 3.66 0.55 3.56 0.37 >0.6
NS1 7.64 0.55 7.59 0.48 >0.8
NS2 3.38 0.25 3.52 0.23 >0.06
PRSLI 124.2 19.3 135.24 14.24 <0.02
PRSL2 108.3 14.8 101.52 12.07 >0.1
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Tab. 5. Correlations between the examined parameters

Analyzed data r t p

n=70

Age and PRS1* 0.072694* 2.308828* 0.023999*
Age and PRS2 0.523399 1.939108 0.056639
Weight and PRS1* 0.050427* 2.600068* 0.011424*
Weight and PRS2* 0.079787* 2.428156* 0.017827*
Height and PRS1* 0.098181* 2.720879* 0.008260*
Height and PRS2 0.031237 1.480739 0.143295
BMI and PRS1 0.48178 1.855253 >0.06
BMI and PRS2* 0.091062* 2.610094* 0.011124*

Correlations in the groups of girls with psoriasis n=51

Age and PRS2* 0.096165* 2.283289* 0.026788*
Weight and PRS1* 0.116459* 2.541386* 0.014257*
Height and PRS1* 0.094421* 2.260321* 0.028279*
BMI and PRS1* 0.082003* 2.092147* 0.041629*
Correlations in the group of boys with psoriasis n=19

Weight and PRS2* 0.395394* 3.334292* 0.003928*
Height and PRS2* 0.243017* 2.336146* 0.031987*
BMI and PRS2* 0.377414* 3.210215* 0.005133*

* Statistically significant

RESULTS

The values above the norm occurred in the longitudinal dimension of spleen (S1) in 32 girls
(76.2%), in 10 boys (23.8%), together in 42 children (60%). Instead, in the transverse dimension of
spleen (S2) — in 45 girls (70.3%) and in 19 boys (29.7%), together in 64 children (91.4%). Average
dimensions of spleen for the whole group, for the group of girls and for the group of boys are placed in
Table 1-3. In the analysed material no statistically relevant differences between the groups of girls and
boys, referring to weight, height, BMI, age were stated. Statistically relevant differences between girls
and boys with respect to the dimension of the longitudinal section of spleen (p < 0.02) and in the
percentage of deviation from the norms also in the longitudinal section of spleen were observed (p < 0.02)
(Table 4). Table 5 presents the correlation in all the groups between the percentage of deviations from
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the norms for two dimensions of spleen (PRS1, PRS2) and age, weight, height and BMI. In the whole
group the correlation between the percentage of deviations from the long dimension of spleen and age,
weight and height was observed. However, there was a correlation between the percentage of devia-
tions from the transverse dimension of spleen PRS2 and weight and body mass index. In girls mainly
positive correlations between the percentage of deviations from the longitudinal dimension of spleen
PRSI and weight, height and BMI were observed, while only one correlation between age and the
percentage of deviations from transverse dimension. In boys correlations only between deviations
from norms for the transverse dimension of spleen PRS2 and weight, height and BMI occurred.

DISCUSSION

The problem of disturbances in the functioning of spleen in the course of psoriasis was worked
out by the team of Altmeyer et al. (1-3). In the successive papers the authors report about the
acceleration in majority of psoriatic patients of phagocytic and proteolytic turnover of 99mTc HSA-
~MM in liver, spleen and bone marrow (3).

The mass of organs depends on age and also on height (12). The mass of spleen in a 5—year—old
girlis 52 g, in aboy at the same age 55 g, and in a 10-year—old girl itis 70 g, while a boy’s liver weighs
80 g. The spleen of a 15~year—old girl weighs 70 g, that of a boy at the same age — 80 g. According to
the tables by Sandritter and Thomas spleen is always heavier in men than in women. It suggests that
the dimensions of spleen can also be bigger in boys than in girls (12).

Splenomegaly, or else, temporary enlargement of spleen is observed in such diseases, as: Banti
syndrome, chronic contagious, mononucleosis, leulcaemias, lymphomas, Hodgkin’s disease, hemolytic
anemias, reticuloses, storage diseases or the cyst of spleen (8).

In our research we observed a statistically relevant difference in the longitudinal dimension of
liver in boys and in girls (average 0.77 cm). Instead, no such tendency in the transverse dimension
(spleen in boys was even ca. 0.10 cm smaller without statistical relevance) was observed.

Besides, in the research by Altmeyer and Muntz (1) 21 psoriatics as well as 24 normal healthy
adults were studied by functional bone marrow scintigraphy. 99mTc-HS A~MM proved to be a valu-
able agent for both bone marrow visualisation and exploration of the phagocytic and proteolytic func-
tion of the RES—-macrophages in psoriatic patients. 75% of the psoriatics studied demonstrated peripheral
extension of the bone marrow space, whereas this phenomenon could not be observed in normal
subjects.

Altmeyer etal. (2) stated that in psoriatics functional analysis of sessile macrophages in liver
and spleen revealed an accelerated metabolic elimination of Tc-99m labeled human serum albumin
millimicrospheres. In psoriatics treated with aromatic retinoid, macrophage activity in liver and spleen
was found to be normalized compared to the group of systemically nontreated psoriatics. The method
used allows measuring of phagocytic and proteolytic properties of tissue—fixed macrophages in psori-
atics as well as assessing the therapeutic effects of systemically administered drugs on macrophage
functions.

Also twenty—one psoriatics as well as 24 normal healthy adults were studied by functional bone
marrow scintigraphy using Tc-99m-labeled human serum albumin millimicrospheres (Tc-99m-HSA-
—MM). Functional bone marrow scintigraphy is an in vivo test system for the assessment of various
functional properties of fixed phagocytes. Of psoriatics who had no systemic drug treatment, 59%
demonstrated peripheral extension of the bone marrow space, indicating hyperplasia of bone marrow
phagocytes. This phenomenon could be observed only in one normal subject who was a high—perfor-
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mance sportsman. The “capacity” of bone marrow phagocytes to engulf Tc-99m-HSA-MM (“uptake
ratio”) was diminished in 34% of nontreated as well as 66% of psoriatics treated with aromatic retin-
oid. The phagocytic and proteolytic turnover of Tc-99m-HSA-MM in the bone marrow, spleen, and
liver was found to be accelerated in 66% of nontreated psoriatics, normal (83%) or accelerated (17%)
in psoriatics treated with aromatic retinoid, and considerably delayed in all of the psoriatics with
cirrhosis of liver. Functional bone marrow scintigraphy proved to be an appropriate in vivo test system
for revealing abnormalities of fixed phagocytes in psoriatics (3).

In psoriasis within the proper skin, there is an accumulation of large quantities of leukocytic
(Iymphocytes, monocytes, granulocytes) line inflammatory cells which actively penetrate to epider-
mis (9). A special engagement of cells of the leukocytic system may secondarily project on the perfor-
mance of parenchymatous organs, including spleen, which eliminate these cells. Differences in the
size of the organ were noticed in 91.4% psoriatic children, which may confirm the obtained results.
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STRESZCZENIE

Wykonano pomiary morfometryczne $ledziony w 2 wymiarach — podiuznym i poprzecznym u 70
dzieci z luszczyca. Wartosci powyzZej normy wystgpowaly w wymiarze podluznym §ledziony (S1)
u 32 dziewczynek (76,2%), u 10 chtopcéw (23,8%), tacznie u 42 dzieci (60%), natomiast w wymiarze
poprzecznym $ledziony (S2) u 45 dziewczynek (70,3%) i u 19 chtopcéw (29,7%), tacznie u 64 dzieci
(91,4% badanych). Stwierdzono istnienie dodatniej korelacji pomigdzy wiekiem dzieci a wymiarem
podluznym $ledziony, wagg dzieci a wymiarem podluznym sledziony, wzrostem a wymiarem podtuz-
nym S$ledziony, waga dzieci a wymiarem poprzecznym S$ledziony, wskaZnikiem wagi ciata (BMI)
a wymiarem poprzecznym Sledziony.
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mozliwe tylko na tym etapie korekty. Jezeli sprawdzona praca zawierata wigcej niz 5 poprawek
stylistycznych i gramatycznych (ewentualnie wigcej niz 10 bted6éw interpunkcyjnych) na jedne;j
stronie, autor zobowiazany jest do naniesienia poprawek i przekazania poprawionego materiatu
redakcji w postaci nowego wydruku i dyskietki. Korekta musi by¢ zwrécona w oznaczonym
terminie. Brak terminowego zwrotu korekty oznacza milczacg zgodg autora(6w) na wylaczne
przeprowadzenie jej przez redakcje, a w skrajnych przypadkach (duza ilog¢ bigdéw i niescistosci)
— odrzucenie pracy.

Za publikowane prace autorzy nie otrzymujg honorarium. Redakcja nie dostarcza autorom nad-
bitek.
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