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purification all patients were normal on blood platelet 
counts and coagulation tests.

Incidence and characteristics of the thrombi
Before catheter removal, ultrasound examination of the 

lower limbs of the children was performed. Of the 119 pa-
tients, 95 (79.8%) had mural thrombosis in the right external 
iliac vein, yet only one patient had acute thrombosis-related 
symptoms or signs (swelling of the right lower limb and 
right greater lip of pudendum, without pain or redness). 

The sizes of the thrombi of the 95 patients are 
analyzed in Table 2. The largest thrombus (1.84cm3, 
4.60cm×0.70cm×0.57cm) occurred in a 7-year-old boy. 
The smallest thrombus (0.01cm3, 0.30cm×0.20cm× 
0.20cm) occurred in an 8-year-old boy. The longest throm-
bus (4.90cm), seen in a 10-year-old girl, was not the thick-
est with a cross sectional area of 0.10 cm2 (0.40 cm × 0.25 
cm). The thickest thrombus (0.42 cm2, 0.70 cm × 0.60 cm) 
was observed in a 5-year-old boy. The average size of the 
thrombi in 95 patients was 0.37 ± 0.35 cm3 (Table 3).

The only symptomatic patient, a 14-year-old girl with 
HSPN, had swelling of the right lower limb and right 
greater lip of pudendum. A mural thrombus of 0.06 cm3 

(1.50 cm × 0.20 cm × 0.20 cm) in the right external iliac 
vein was detected. A single dose of urokinase (100,000 
IU) was injected and heparin sodium (1,875 IU) was 
given intravenously twice a day for 8 days. The swell-
ing disappeared and thrombolysis was confirmed by the 
ultrasound examination.

Risk factors of thrombosis
The relationship between age, sex, type of catheters 

and thrombosis is summarized in Table 4. The incidence 
of thrombosis had no significant difference between the 
following subgroups: 1. children under 6 years (14/15, 
93.3%), 6-12 years (63/78, 80.7%) and above 12 years 
(18/26, 69.2%) (χ2=1.660, p= 0.436); 2. male (57/66, 
86.3%) and female patients (38/53, 71.6%) (χ2 =3.927, 
p=0.448); 3. children inserted with 8F catheters (52/63, 
82.5%) and those with 11F catheters (43/56, 76.7%) 
(χ2=0.610, p=0.435).  

There was no significant difference in the size of 
thrombi between:   1. children under 6 years, 6-12 years 
and above 12 years (F=0.633, P= 0.533); 2. males and 
female patients (t=0.172, p=0.864); 3. children who re-
ceived 8F and those who received 11F catheters (t=0.989, 
p= 0.325).

Table 2: Sizes of thrombi in the right external iliac veins 
detected by ultrasound examination in 95 children with 
short-term catheterization for hemoperfusion.

Mean (SD) Maximum Minimum
Length (cm) 2.33 (1.22) 4.90 0.30
Width (cm) 0.43 (0.16) 0.88 0.18
Height (cm) 0.34 (0.15) 0.96 0.16

SD: standard deviation.

Table 3: Characteristics of children with the largest and smallest five thrombi in the right external iliac veins after 
short-term catheterization for hemoperfusion. 

Size of thrombi, cm3 

(cm×cm×cm) Age  (years) Sex
(M/F)

Weight
(Kg) Catheter size

Largest DVT

1st   1.84
(4.60×0.70×0.57) 7.8 M 23.0 8F

2nd   1.36
(4.20×0.66×0.49) 13.3 F 29.0 8F

3rd 1.28
(3.76×0.85×0.40) 5.7 M 18.0 8F

4th 1.22
(2.90×0.70×0.60) 7.6 F 19.0 8F

5th 0.93
(4.84×0.55×0.35) 16.1 M 50.0 11F

Smallest DVT

1st 0.01
(0.30×0.20×0.20) 8.1 M 24.0 8F

2nd 0.06
(2.10×0.18×0.16) 9.0 F 30.0 11F

3rd 0.06
(1.50×0.20×0.20) 14.0 F 45.0 11F

4th 0.07
(1.20×0.30×0.20) 7.7 M 21.0 8F

5th 0.09
(1.50×0.30×0.19) 6.2 M 31.5 11F

DVT: deep venous thrombosis, M: male, F: female.


