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ABSTRACT
The article presents data on classification, diagnostic problems, treatment of acute lymphoblastic leukemia in children. Remaining unresolved problems of protocol chemotherapy 
complications of acute lymphoblastic leukemia. The presented clinical case of successful treatment of thrombosis of mesenteric vessels in a child with acute lymphoblastic 
leukemia, which included the stages of thrombolytic therapy and surgical treatment for resection of necrotized part of the ileum.
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INTRODUCTION
Acute lymphoblastic leukemia (ALL) is one of the most 
common malignant diseases of childhood and accounts for 
about 75% of all hemoblastosis. Often acute lymphoblastic 
leukemia affects children aged 2 to 5 years, mostly boys [1].

Diagnosis and modern classification of ALL based on stud
ies of peripheral blood, liquor and bone marrow, namely cy- 
tological, cytochemical, cytogenetic and immunophenotyp- 
ing. According to the results of a morphological study, 85% of 
patients have L1 variant by FAB (French-American-British 
classification). M ajority of children, common-ALL and 
B-linear leukemia (85.8%) are diagnosed, whereas the 
proportion of prognostically unfavorable T-ALL is 14.2%, 
which is associated with an initial hyperleukocytosis, hepa- 
to-spleenemalemia, and the presence of mediastinal tumor 
by immunophenotypic signs. The presence of cytogenetic 
translocations t (9; 22) and t (4; 11) are prognostically u n 
favorable and occur in 10-15% of patients. About 20% of 
affected children is genetically determined location trancelo- 
catione t (12; 21) type EVT6/RUNX1, associated with initial 
low white blood cells (aleukemic and leukopenic form) and 
has a favorable prognosis [2].

Due to m odern protocols of chemotherapeutic treatment 
of ALL has moved from the category of non-curable to 
potentially curable diseases [3]. However, these adverse fac
tors as infectious and septic conditions, disease recurrence, 
development of secondary tumors, toxic effects of cytotoxic 
drugs and disturbances in the hemostatic system can lead 
to fatal consequences. To date, problems of diagnostics, 
treatm ent and prevention of ALL protocol chemotherapy 
complications remain incompletely solved [4].

Acute abdominal conditions are relatively rare, but po 
tentially possible as complications in the treatment of ALL. 
Progress in the development of chemotherapeutic drugs 
led to an increase in the proportion of longer duration of 
remission and survival with improved blood transfusion, 
antibiotics and supportive care resulted in increased fre
quency of acute abdominal abnormalities in patients with 
leukemia [5]. One of the m ost severe complications that 
develops in children with hemoblastosis at the treatm ent 
stage is acute cerebrovascular disruption of m esenteric 
vessels, the treatm ent of which remains difficult and does 
not always result in a positive outcome for the patient [6].

The development of mesenteric thrombosis is due to the 
combination of the Virchow triad (blood flow disorders, 
hypercoagulation and inflammation of the vascular wall) 
and observed in 5.2% of patients with ALL at the treatment 
stage, of which 80% dominated by venous thrombosis and 
in 20% of patients - arterial vessels. In addition, in 58.3% of 
cases, thrombi occurs in the central nervous system (28.6% 
of the sinus thrombosis) and in the upper limbs, often due 
to the presence of a central venous catheter [7].

Modern studies have shown that malignant cells are involved 
in the formation of endothelial dysfunction, platelet activation 
and blood coagulation. Cytotoxic therapy is the main factor con
tributing to the development ofthrombosis ofmesenteric vessels 
and disorders in the hemostasis in children with ALL. Thus, 
corticosteroids and L-asparaginase induced hypercoagulatione 
due to lower levels of natural anticoagulants, which requires 
the use of low fraction heparins for therapeutic or prophylactic 
purposes. Also, the pathogenesis of mesenteric blood vessel 
thrombosis may be due not only to the effect of chemotherapy,
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but also to the congenital prothrombotic status of the patient, 
namely, the congenital antiphospholipid syndrome. For the 
diagnosis of thrombophilia, the most common laboratory tests 
indicating the causes of thrombosis are also used, namely: the 
mutation of the prothrombin G20210A and the gene of MTH- 
FR, the antithrombin deficiency III, the deficiency of protein C, 
the hyperhomocysteinemia, the hypolipoproteinemia, the defi
ciency ofprotein S, the presence ofantiphospholipid antibodies, 
the dysfibrinogenemia, the mutation V factor, an increase in the 
levels of factors VIII, IXa and XI [8].

In  addition, an im portant factor that leads to throm bo
sis of mesenteric vessels is the disseminative intravessels 
clotting (DIC), which develops in patients with leukemia 
in the background of sepsis. During the last decade, molec
ular markers that are secret in the nucleus of cells in acute 
cell lysis, which include the HMGB1 protein, are studied. 
This factor binds to chromatin when the integrity of the 
membrane of atypical cells is lost and isolated in the extra
cellular space, which acts on Toll-like receptors and leads 
to cell activation through M AP kinase. In case of sepsis 
this m arker is an inflammatory cytokine. In addition, it 
activates the system of coagulation, inhibits anticoagulant 
protein C and stimulates the expression of tissue factors on 
monocytes, which leads to the development of the DIC [9].

Diagnosis of mesenteric blood vessel thrombosis is very 
complicate and requires careful analysis of clinical changes, 
laboratory and instrumental research methods. The main clin
ical manifestation of mesenteric thrombosis is an unbearable 
sharp abdominal pain, multiple vomiting, and emptying with 
impurities ofthe blood. The condition ofthe child is severe; the 
skin covers pale color with an earthy gray tint. Characteristic 
X-ray signs of mesenteric vessels thrombosis are pronounced 
intestinal pneumatosis, the absence of peristalsis and the 
Clyber bowl with horizontal levels. However, the most infor
mative method of diagnosis is laparoscopy, which makes it 
possible to carefully and qualitatively evaluate the nature and 
prevalence of pathological changes in the intestine.

One of the methods of treating mesenteric thrombosis is 
surgical intervention with resection of the necrotic area of 
the intestine [10]. However, the indicators of postoperative 
and total mortality remain rather high and make up 65 - 85%, 
and with the development of peritonitis reach 90-100%.

CASE PRESENTATION
The child B. (girl), 4 years old, admitted to the oncohematolog- 
ical department of the regional children’s clinical hospital on 
January 5, 2018 with complaints of general weakness, slipping, 
refusal of food, fever to 39°C, weight loss and pronounced 
pallor of the skin. The above listed complaints disturbed the 
child for a week. The objective examination revealed: the skin 
and mucous membranes are pale with hemorrhagic syndrome 
in the form of a petechial, non-symmetrical, polychrome rash 
localized on the trunk and the limbs. Increase in cervical and 
submucosal lymph nodes in diameter up to 1 cm, with a dense 
consistency were found. From the side of the cardiovascular 
and broncho-pulmonary system of pathology were not de
tected. The abdomen is symmetrical, takes part in the act of

breathing, the peristalsis is preserved, the liver and spleen are 
not enlarged, the physiological excrement is not affected. Di
agnostics was performed according to the protocol ALL - BFM 
2009: hematological blood test; bone marrow research, which 
included cytological, cytochemical, molecular genetic and 
immunophenotyping. Morphological study of cytocentrifu- 
gate of liquor and diagnosis: Acute lymphoblastic leukemia, 
FAB - variant L1, common - ALL type with coexpression of 
two myeloid antigens CD13 and CD33.

The child given an induction course of chemotherapy. 
From the first day of chemotherapy, the child received 
prednisone at a rate of 60 mg/m2, against which background, 
regression of peripheral tum or mass and normalization 
of temperature indices observed. At day 8 hematological 
blood test was performed, where leukopenia was detected
- 1,7x109/l and the absence of blast cells in the leukocyte 
formula. In addition, the girl received infusion of Vincristine
- 1.5 m g/m2 and doxorubicin - 30 m g/m 2. On the 12th day 
of the induction course of treatment, the condition of the 
girl worsened, namely hyperthermia appeared, and leuko
penia and neutropenia increased, which did not allow the 
continuation of the introduction of L-asparaginase. Taking 
into account signs of febrile neutropenia, an antibiotic and 
antitumor antibodies and hum an immunoglobulin intra
venously administered. On the 15th day of protocol No. 1 a 
bone marrow test was performed, in which 2% ofblasts were 
detected and a bone marrow remission was detected; an im- 
munocytogenesis of bone marrow revealed a population of 
leukemic blasts, representing 4.03% of nucleated cells, which 
was consistent with the status of FMR (middle-risk group).

At day 18 of the induction course of chemotherapy, the 
child’s condition deteriorated: fever and severe abdominal 
pain. Physical examination: pronounced pallor of the skin 
with earthy tint and hemorrhagic syndrome with polymor
phic rashe on the limbs, legs and anterior abdominal wall. 
Auscultation in the lungs vesicular breathing. Tones of 
the heart are rhythmic, tachycardia, systolic murmur. The 
abdomen is enlarged, painful in all parts, peristalsis sharply 
weakened. The liver + 3 cm, the spleen was not enlarged. 
Stool 1 times scanty. Urination is free, urine is light. He
matological blood analysis: anemia (Hb 65 g/l), leukopenia 
1.2x109/l, thrombocytopenia 10 thousand/pl. Laparoscopy 
perform ed for vital signs with revision and rehabilitation 
of the abdominal cavity, appendectomy, superimposition 
of enterostoma and cecostoma, took histological material 
for further morphological examination.

Intestinal wall swollen with a gray-black hue, no peri
stalsis and pulsation of blood vessels during examination 
of the abdominal cavity. From the abdominal cavity was 
evacuated about 2 liters of serous - hemorrhagic effusion, 
erythema, edema, vessels without pulsation, peritoneum  
in multiple hemorrhages (Figs 1 and 2).

Thrombosis of mesenteric vessels with total necrosis of 
the colon wall, hemorrhagic infusion and inflammatory 
infiltration detected at histological examination; significant 
edema and degenerative changes in the small intestine, with 
the presence of hypersecretion of mucus and desquamation 
of the epithelium in the mucous membrane.
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Fig. 1 . Colon in mesenteric thrombosis Fig. 2. Small intestine with mesenteric thrombosis

Table I. Dynamic of the hematology blood test in postoperative period

U n its
27 .0 1 . 28 .0 1 . 29 .0 1 . 3 0 .0 1 . 3 1 .0 1 . 0 1 .0 2 . 0 2 .0 2 .
2 0 1 8 2 0 1 8 2 0 1 8 2 0 1 8 2 0 1 8 2 0 1 8 2 0 1 8

Le u k o c y te s
* 1 0 9/l

0.5 1.0 2.6 2.6 2.0 2.2 2.3

H b , g/l 60 58 80 60 72 76 74

P la te le ts ,
th o u sa n d /p l

0 0 10 218 70 30 48

In the postoperative period, the child’s condition remained 
extremely severe, the severity was due to hemorrhagic syn
drome (bleeding from postoperative wounds, hemorrhagic 
discharge on nasogastric probe and urinary catheter). In 
a dynamic study in blood hematological analysis anemia, 
leukopenia and thrombocytopenia preserved (Table I).

In the postoperative period, the child needed daily massive 
hemotransfusions of erythrocytes, platelets, and plasma. In 
addition, the girl received infusion therapy, antibacterial and 
antimycotic drugs, colony stimulating factor, Novoseven.

Test of secondary hemostasis: D-dimer 1.02 pg (N-to 0.5 pg), 
prothrombin time 12.8 seconds (N- 9.9-11.8 seconds), the inter
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national normalized ratio is 1.15 (N-1.0), activated partial throm
boplastin time 40.7% (N- 22.7-31.8 seconds), thrombin time 
18.8 seconds (N-14, 0-21.0 seconds), coagulation of the blood 
extended from 7 to 8 minutes hypocoagulation were observed. 
On the background of hemostatic therapy in the coagulogram, 
a positive dynamics of the fibrinogen indices observed (Fig. 1).

During the week, hemorrhagic syndrome was preserved 
due to thrombocytopenia and DlC, but after 10 days after 
surgery, it was possible to stop the bleeding, the patient’s 
condition gradually improved, normalization of peripheral 
blood parameters.

To establish the presence of pathological changes in 
the m ucous m em brane of different parts of the gastroin
testinal tract in the child, fibrogastroduodenoscopy and 
colonoscopy performed. In fibrogastroduodenoscopy, the 
esophagus and duodenum  without pathological changes, 
while the mucous membrane of the stomach is hyperemic, 
with sharp erosions in diameter 0,2 - 0,3 cm without strain 
of fibrin. D uring colonoscopy in  the direct, sigmoid and 
descending sections of the large intestine the m ucous 
m em brane is hyperem ic with a blurred vascular pattern 
and multiple erosions in  the diam eter from  0.2 to 0.4 cm, 
which are covered with hem orrhagic stratification, in the 
lumen of the intestine, fibrinous-purulent contents. Endo
scopic examination of the blind, ascending and transverse 
colon was also carried out through the preform ed bowel 
m ovement. It was found that the m ucous m em branes 
of the cecum with cyanotic tint, contact with multiple 
erosions in  the diam eter of 0,2 - 0,3 cm covered with 
hem orrhagic contents. In the transverse colon, there were 
also isolated shallow erosions against the background of 
the pink mucosa.

CT scan of the abdominal cavity in the postoperative 
period: a small am ount of free fluid and infiltration of 
the mesentery of the small intestine noted. True data in 
favor of thrombosis of mesenteric vessels not found. The 
transverse colon brought to the anterior abdominal wall. 
In the abdominal cavity on the left flank, as well as in the 
cavity of the small pelvis, tubular catheters.

Condition stabilized, confirmed bone and brain remis
sion, which allowed to continue chemotherapy.

CONCLUSIONS
1. Acute lym phoblastic leukem ia is the m ost com m on 

oncological disease of childhood, occurring in 75% of 
all hemoblastosis, of which the common-ALL-type is 
more commonly diagnosed, making up 85.8%.

2. M odern chemotherapy for acute lymphoblastic leukemia 
has transm itted this disease in a potentially curable one. 
However, chemotherapy needs further im provem ent 
aimed at reducing the toxicity of drugs and preventing 
severe complications.

3. In 5,2% of children, acute lymphoblastic leukemia is 
complicated by m esenteric thrombosis, in which the 
mortality is 65-85%.

4. The management of children with acute lymphoblastic 
leukemia requires careful examination of the hemostasis 
system in order to prevent the DICs syndrome.
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