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Abstract. The aim of the present study was to observe the
long-term prognostic value of early interventional therapy
for lower extremity deep venous thrombosis (LDVT). In
total, 85 patients diagnosed with LDVT for the first time
were consecutively selected (identified course of disease was
<3 months), and were divided into the control group with
43 cases and the observation group with 42 cases according
to different therapeutic methods. The control group received
anticoagulation therapy and thrombolysis, or integrated
surgical thrombectomy, a conventional open operation, while
the observation group received comprehensive treatment,
combining endovascular catheter-directed thrombolysis and
thrombectomy. The therapeutic effects were compared. After
treatment, the differences in circumference of the thigh and
shank between the affected and unaffected extremities, and
vein dysfunction score of the two groups were decreased
compared with before treatment. In addition, the above indexes
of the observation group were significantly lower than in the
control group (P<0.05). The clinical effective rate and effective
extent of the observation group were higher than those of the
control group, and the differences were statistically significant
(P<0.05). The occurrence rate of post-thrombotic syndrome in
the observation group was lower than that of the control group,
and there was no difference in comparison of grading. The
recurrence rate and restenosis rate of the observation group
were lower than in the control group, while the patency rate of
the observation group was higher than that of the control group,
and the differences were statistically significant (P<0.05). In
conclusion, early catheter-directed invention of thrombolysis
with thrombectomy for LDVT has good clinical effect in the
short-term and long-term.
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Introduction

Lower extremity deep venous thrombosis (LDVT) is caused
by various factors. Blood abnormally pools in the deep
veins, forming a thrombus and the vena cava is partially or
completely blocked, leading to a block of blood return (1,2).
The high-risk population are mostly those with severe injury,
in gestation, with peripheral vessel lesions and confined to bed
for prolonged periods of time (3). If patients are not treated
as early as possible, their affected extremities may appear
with complete or partial dysfunction. In severe cases, acute
pulmonary embolism (PE) caused by dislodging of a clot may
occur, and most of the patients may develop post-thrombotic
syndrome (PTS) (4).

As endovascular intervention technology has improved,
early endovascular intervention has become an important
supplementary method for thrombolysis, anticoagulation
therapy, and surgical thrombectomy (5). Previous findings
have shown that interventional therapy has many advantages,
such as causing small trauma, is safe and reliable, and is
comparable and possibly superior to the effect of medication
alone or the combined effect of medicine and surgery (6,7).
Due to different sample sizes and follow-up times, the effects
of interventional therapy were different (8,9). Whether early
intervention of thrombolysis is an effective first-line treatment
for LDVT is not yet known.

In the present study, we analyzed the effect of early endo-
vascular intervention on LDVT, aiming to provide a reference
for treatment options.

Patients and methods

Patients. Eighty-five patients diagnosed with LDVT for the
first time between January 2013 and January 2016 at the
Affiliated Qingdao Hiser Hospital of Qingdao University,
were consecutively selected. The identified course of disease
was <3 months as confirmed by lower extremity venous
ultrasonography or venography. The exclusion criteria included:
Organized thrombi; complications with other lower extremity
venous lesions, such as phlebophlogosis, and absence of
venous valves in the lower extremities; vena cava thrombosis;
acute PE; lower extremity venous malformation that could
not be punctured; contrast agent allergy; complications with
underlying diseases, such as of the heart, liver, kidney, lung,
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Table I. Comparison of baseline parameters of the two groups.

Control
group  Observation

Parameters (n=43) group (n=42) t/x*> P-value
M/F 28/15 30/12 0391 0.532
Age (years) 46.8+12.3 47.5+13.6 0237 0.628
Average duration  4.8+2.3 50+£25 0266 0.613
(weeks)
Central type 31(72.1) 34 (81.0) 0927 0.336
thrombus
Mixed type 12 (27.9) 8 (19.0)
thrombus
Average length of 2.6+0.9 2.7+0.8 0324 0.637
thrombus (cm)
Average diameter  5.3+2.6 52423 0421 0456
(mm)
Traumatism 18 (41.9) 17 (40.5) 0.144 0931
Postoperation 12 (27.9) 13 (31.0)
Long-term 16 (37.2) 18 (42.9)
bedridden

M, male; F, female.

brain and other organs; and secondary to other primary causes
such as field activity, pregnancy, and early postoperative
fracture.

Approval for the study was obtained by the Ethics
Committee of the Affiliated Qingdao Hiser Hospital of
Qingdao University. Written informed consent from patients
or their families was obtained. The patients were divided into
the control group with 43 cases and the observation group with
42 cases, according to the different therapeutic methods. The
baseline parameters of the patients from the two groups was
comparable (Table I).

Research methods. After admission, the patients from the
two groups underwent prostration with the affected extremity
raised up 15-30° to improve microcirculation. Patients in the
control group received medicine alone or medicine combined
with conventional open surgery for thrombus extraction. The
anticoagulant drugs used were subcutaneous injection of
100 IU/kg low molecular heparin sodium, once every 12 h, and
after 5 days, warfarin sodium tablet thrombolysis treatment
was adopted at 2.5 mg/day. On the 8th day, low molecular
heparin sodium was stopped, and patients received oral
warfarin sodium tablets at 2.5 mg/day for at least 6 months.
Close monitoring of coagulation function was performed
during treatment.

The observation group received endovascular interven-
tional treatment in the supine position, with a venipuncture
approach through the unaffected side to insert a catheter
sheath after local anesthesia, to observe if there was stenosis
and thrombosis by inferior vena cava angiography. An inferior
vena cava filter was placed, and the catheter was inserted into
the iliofemoral vein of the affected side with assistance of a
guide wire. Thrombus accumulation of the proximal part was
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Table II. PTS grading.

Class I Class II Class III
Signs and symptoms (light)  (intermediate)  (severe)
Painful symptoms 1 2 3
Muscle spasm 1 2 3
Heaviness 1 2 3
Skin itch 1 2 3
Paresthesia 1 2 3
Pretibial myxedema 1 2 3
Hyperpigmentation 1 2 3
Red skin color 1 2 3
Skin sclerosis 1 2 3
Gastrocnemius 1 2 3
muscle pain
Varicosity 1 2 3
Venous ulceration No No Yes

PTS, post-thrombotic syndrome.

monitored by radiography and thrombolysis catheters were
replaced in time to fix the side holes of the head-end fully into
the thrombus. Urokinase (50 WU/day) was pumped through
the catheter for 24 h, which could have been integrated with
thrombectomy. According to the state of thrombolysis demon-
strated by venography after 1 week, the hole on the side of
the catheter head was adjusted with a coagulation function
monitor and the iliac vein was treated with stent implantation
or angioplasty.

Observational indexes and evaluation methods. The differ-
ence in circumference of the thigh and shank between the
affected and unaffected extremities, and vein dysfunction
score (VDS) of the two groups were analyzed and compared
with the values before treatment. The standards for VDS
were: No pain but with some symptoms, including skin itch
and muscle spasm was assigned 0 points; clinical symptoms,
but with normal daily activities and no need for elastic
webbing support treatment was assigned 1 point; clinical
symptoms, with need for elastic webbing support and raised
affected extremity working normally was assigned 2 points;
clinical symptoms, with need for elastic webbing support and
raised affected extremity working abnormally was assigned
3 points.

Clinical efficiency rates were compared. The evaluation
standards for therapeutic effect were: Smooth and unob-
structed vein wall detected by color Doppler ultrasound
with no thrombus was considered class I recovery (excel-
lent); smooth but rough vein wall detected by color Doppler
ultrasound, with blood vessel diameter >70% was considered
class II (good); thrombus remains shown by color Doppler
ultrasound, with blood vessel diameter <70% was consid-
ered class III (effective); symptoms did not improve or were
worse and the deep vein was obstructed was considered
class VI (invalid).

The incidence of PTS during the perioperative period and
follow-up was compared, applying the Villalta score to mark
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Table III. Comparison of difference in perimeter of thigh and shank between affected and unaffected extremities, and VDS.

Difference in perimeter

Difference in perimeter

of thigh (cm) of shank (cm) VDS (points)
Groups
Before treatment ~ After treatment  Before treatment  After treatment  Before treatment ~ After treatment
Control 3.63+0.8 2.15+1.02 1.95+0.36 1.26+0.33 2.2+0.6 1.3+0.5
Observation 3.74+0.9 0.86+0.24 2.01x0.44 0.53+0.15 2.1+0.5 0.6+0.2
t-test 0.234 5.928 0.326 6.082 0.993 5.483
P-value 0.727 0.016 0.528 0.013 0.124 0.019

VDS, vein dysfunction score.

Table I'V. Comparison of clinical effective rate and PTS occurrence rate [n (%)].

Effective PTS occurrence
Groups Cases ClassI ClassII  ClassIII Class IV rate ClassI ClassII Class III rate
Control 43 247 7(163) 20 (46.5) 14(32.6) 29(674) 3(70) 7(163) 7(16.3) 17 (39.5)
Observation 42  6(143) 14(333) 16(38.1) 6(143) 36(85.7) 3(7.1) 3(7.1) 2(4.8) 8 (19.0)
7/ 8.196 3.943 1.274 4.295
P-value 0.042 0.047 0.529 0.038

PTS, post-thrombotic syndrome.

the level of PTS from class I-I11, and the score from no symp-
toms to severe (0-3 points) (Table II).

The follow-up rates of recurrence, restenosis, and unob-
struction were compared. The rate of unobstruction referred
to lower extremity deep veins, and the inferior vena cava
system (common femoral veins, inferior vena cava segment,
vena iliaca externa, common iliac vein, popliteal vein, and
upper and lower segment of the superficial femoral vein). Rate
of unobstruction was graded as follows: Completely unob-
structed was assigned O points; partially unobstructed was
assigned 1 point; thrombus was found with obstruction was
assigned 2 points. The score for rate of unobstruction was the
sum of scores for seven vein segments. Rate of vein unobstruc-
tion = score (before treatment - after treatment) score/score
before treatment x 100%.

Statistical analysis. SPSS 19.0 software was used for data
analysis (IBM SPSS, Armonk, NY, USA). Measurement data
were presented as mean + standard deviation. Comparisons
between groups were by independent sample t-test. Countable
data are presented as rate, and comparisons between groups
were by ¥ test. For ranked data, non-parametric rank-sum test
was adopted. P<0.05 was considered to indicate a statistically
significant difference.

Results

Comparison of difference of circumference of the thigh and
shank between affected and unaffected extremities, and VDS.
After treatment, the difference in circumference of the thigh
and shank between the affected and unaffected extremities,

Table V. Comparison of follow-up recurrence rate, restenosis
rate and patency rate [n (%)].

Recurrence  Restenosis  Patency
Groups Cases rate rate rate
Control 43 10 (23.3) 15(34.9) 25(58.1)
Observation 42 3(7.1) 6(143) 33(78.6)
¥ 4.258 5.143 4.092
P-value 0.039 0.023 0.043

and VDS of the two groups decreased compared with
before treatment. The differences were significantly lower
in the observation group compared with the control group
(P<0.05) (Table I1I).

Comparison of clinical effective rate and PTS occurrence
rate. The clinical effective rate and effective rate of the obser-
vation group was significantly higher than that of the control
group (P<0.05). The follow-up period of the two groups was
3-35 months, with median time of 18.5 months. The occur-
rence rate of PTS in the observation group was lower than that
of the control group (P<0.05) (Table IV).

Comparison of follow-up rates of recurrence, restenosis, and
patency. The recurrence rate and restenosis rate of the obser-
vation group were lower than in the control group, while the
patency rate of the observation group was higher than that of
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the control group, and the differences were statistically signifi-
cant (P<0.05) (Table V).

Discussion

The treatment of LDVT primarily includes early antico-
agulation, thrombectomy, and thrombolysis. However, the
PTS occurrence rate for long-term prognosis is unsatis-
factory. Catheter-directed thrombolysis is a new form of
interventional therapy, which can transport thrombolytic
drugs (i.e., urokinase) to the thrombus through the thrombo-
Iytic catheter, thereby reducing the metabolism of urokinase
which occurs during the conventional transport processes to
promote high drug concentration. This results in an increase
of drug utilization rate (10). The head of the thrombolysis
catheter has many holes on different sides and thrombolytic
drugs can spray from these holes via micro-pump, leading to
increased contact between drugs and the thrombus, so that the
number of activated plasminogen molecules in the thrombus
increases, which can maintain the local drug concentration in
the thrombus for a long time (11). Similarly, it can decrease
the degree of thrombus organization, which is beneficial for
complete dissolution of the thrombus (12).

PTS is a very common complication in the long-term, and
is a phenomenon that occurs during the recovery phase of
deep veins after thrombosis. Blood countercurrent following
recanalization results in high pressure and congestion of the
vein, leading to shallow varicose veins, limb swelling pain,
pigmentation, and skin ulcers (13). Whether the deep vein is
unobstructed or not directly affects prognosis, especially for
the thin iliac vein wall, with poor elasticity that easily loses
its shape when pressed. Additionally, reocclusion and reste-
nosis can cause recurrence of deep venous thrombosis (14).
Stent implantation by comprehensive interventional treatment
can maintain blood flow velocity and volume to guarantee
long-term rate of patency, thus reducing the degree and inci-
dence of PTS, which has great significance for the long-term
prognosis of LDVT (15,16).

The present study has shown that the difference in
circumference of the thigh and shank between the affected
and unaffected extremities, and VDS of the observation group
decreased significantly after treatment. The clinical effective
rate and effective extent of the observation group increased.
PTS occurrence decreased and the rates of recurrence and
restenosis of the observation group decreased significantly.
The rate of patency increased as well. The differences were
statistically significant. In conclusion, early invention of
thrombolysis combined with thrombectomy for deep venous
thrombosis has good clinical effect in the short-term and
long-term, with reduction of PTS. The combined treatment is
safe, effective, and worthy of clinical promotion.
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