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Abstract

Background: Diabetic foot syndrome (DFS) causes damage to the peripheral arteries in 50% of patients with diabetes mellitus
(DM). The purpose of this study was to evaluate the efficacy of endovascular interventions, stenting, and balloon angioplasty for the
treatment of patients with purulent and necrotic lesions in DFS.

Methods: This was a retrospective study. During 2019-2020, stenting and balloon angioplasty were performed in 51 patients (study
group) with purulent and necrotic complications of diabetic foot with limb ischemia. There were 32 women (62.7%) and 19 men
(37.3%). The age of the patients varied from 45 to 81 years. Endovascular interventions were performed in combination with
conservative therapy and topical treatment on 2 to 3 days after the debridement of the purulent lesions. To assess the outcomes of
endovascular interventions, we studied the nature of changes in arterial circulation in the lower extremities. The mean blood flow
velocity was calculated using the Doppler ultrasonography. The study was performed on the popliteal artery (PA), the posterior tibial
artery (PTA), and on the dorsalis pedis artery. In this study, patients were divided into 2 groups: the study group— those who received
endovascular intervention— and the control group— those who received only conservative therapy, which included local treatment
without surgery.

Results: The weightbearing function of the foot at discharge from the hospital was preserved in 94.2% (48 patients) of the study
group and in 73.4% (22 patients) of the control group. During the next 6 months, repeated small foot surgeries were required in 7.3%
(3 patients) of patients from the study group and in 20% (4 patients) of patients from the control group. Six months after discharge, the
weightbearing function of the foot was preserved in all the patients from the study group available for follow-up and in 85% of the
patients from the control group.

Conclusion: The results of the study demonstrate the positive corrective effects of endovascular interventions, stenting, and balloon
angioplasty on the clinical course of ischemic and neuroischemic forms of DFS.
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Introduction

Diabetes mellitus (DM) is the most common human en-  docrine disease with a constant tendency towards an in-
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. Progressive deterioration of blood supply to the lower extremities with
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R University, Aktobe, Republic of Kazakhstan microtraumas of the foot results in the development of purulent and necrotic
“ Department of Surgical Diseases No. 2, West Kazakhstan Marat Ospanov Medical complications in the feet, which together with the progression of concomitant

University, Aktobe, Republic of Kazakhstan diseases, increases the risk of high amputations of the limbs.

— What this article adds:

A decrease in ischemia of the lower extremities, achieved with direct surgical
endoscopic interventions on the vascullar bed, has positive effects on the
course of purulent and necrotic processes in the affected foot, which
ultimately makes it possible to reduce the number of high amputations and
preserve the weightbearing function of the foot in a significant number of
patients.
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crease in complications. One of the severe, formidable
complications of DM is diabetic foot syndrome (DFS),
together with diabetic retinopathy, nephropathy, neuropa-
thy, and damage to the cardiovascular system. Foot prob-
lems occur in a significant number of patients with diabe-
tes, while peripheral arterial lesions occur in 50% of pa-
tients with DFS, which is the main cause of poor out-
comes in this category of patients (1, 2). Progressive dete-
rioration of blood supply to the lower extremities with
simultaneous infections associated with wounds and
cracks due to various microtraumas of the foot, and insig-
nificant and invisible even for the patient, results in the
development of purulent and necrotic complications in the
feet, which together with the progression of concomitant
diseases, further increases the risk of negative outcomes
by increasing the frequency of high amputations of the
limbs due to gangrene at the level of the foot, lower leg,
and thigh (3-5). Naturally, after a high amputation of a
limb, the quality of life of a patient is significantly lower,
which is an important criterion for the assessment of the
treatment efficacy.

Therefore, reducing the percentage of high amputations
and preserving a weightbearing function of the foot is the
main goal of treatment in patients with DFS. To reduce
the frequency of amputations, treatment methods aimed at
the improvement of blood supply to the lower extremities
is pathogenetically justified. To date, along with conserva-
tive therapy for ischemia of the lower extremities, indirect
revascularization procedures, vascular bypass procedures
as well as endovascular interventions are used, which are
of the greatest interest, as they are not traumatic for the
patient. There are studies showing that endovascular in-
terventions provide a significant improvement in treat-
ment outcomes in patients with DFS (6). At the same
time, there are studies presenting treatment outcomes in
patients for whom revascularization procedures were not
technically possible or not indicated due to concomitant
diseases; nevertheless, the developed ulcers resolved with-
in a year without revascularization (7).

Therefore, we performed a study of the effects of revas-
cularization procedures on treatment outcomes in patients
with DFS. The purpose of the study was to assess the effi-
cacy of endovascular interventions, stenting, and balloon
angioplasty for the treatment of patients with purulent and
necrotic lesions in DFS.

Methods

This study was conducted on patients with purulent and
necrotic complications of DFS who were treated at the
surgical department of the Medical Center in Aktobe (Re-
public of Kazakhstan) in 2019-2020. Treatment algo-
rithms for the patients included conservative therapy and
surgical interventions. Conservative therapy of the neuro-
ischemic form of DFS in both clinical groups included the
following: compensation of glycemia with short- and
long-acting insulin drugs (actrapid, protaphane, humulin,
and lantus); antispasmodics (halidor), and antiplatelet
agents (thrombo-ASS, clopidogrel); anticoagulant therapy
(heparin, fraxiparine), and broad-spectrum antibiotics until
the results of bacteriological studies were obtained; drugs

http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2021 (18 Aug); 35:106.

2

that improve blood rheological properties (rheopolyglucin,
trental); prostaglandin E products (vazaprostan); alpha
lipoic acid products (thioctacid); metabolic therapy (ac-
tovegin, solcoseryl); antioxidant therapy (vitamins A and
E); and symptomatic therapy of concomitant diseases.

Surgical treatment of the patients included minor inter-
ventions on the feet for debridement of a purulent focus:
phlegmon opening, necrectomy, exarticulation of the fin-
gers, and Chopart and Lisfranc amputation with further
local treatment. Local treatment consisted of various anti-
septic solutions, enzymes, ointments, and oils, according
to the phases of the wound healing process. Endovascular
interventions in the study group were performed 2 to 3
days after debridement of a purulent focus, provided there
was a tendency towards positive changes in the purulent
and necrotic process, most often under spinal anesthesia.

To assess the outcomes of endovascular interventions,
we studied the nature of changes in arterial circulation in
the lower extremities. The mean blood flow velocity
(Vmean) Was calculated using the Doppler ultrasonography;
the study was performed on the popliteal artery (PA), pos-
terior tibial artery (PTA), and the dorsalis pedis artery
(DPA). The ankle-brachial index (ABI) was determined;
the measurements were performed using a tonometer and
an ultrasonic transducer. To assess microcirculatory disor-
ders, the percutaneous determination of oxygen tension in
the tissues (TyeanO2) Was used. The study was performed
using the TSM-222 Radiometer gas analyzer. The meas-
urements were performed in a horizontal position of the
limb, both on the back of the foot in the area of the first
interdigital space and on other parts of the foot. These
studies were performed immediately after admission, on
days 10 and 20, and 6 months after endovascular interven-
tions.

The most significant criterion for treatment efficacy as-
sessment in purulent and necrotic complications of DFS is
wound healing and, as a consequence, preservation of a
larger area of the tissues for the weight-bearing function
of the foot. Therefore, to assess the changes in wound
healing process over time, such parameters as time (in
days) to disappearance of edema, wound cleaning from
purulent exudate, appearance of granulations, and disap-
pearance of infiltration in the wound area were used.

The study did not include patients with a neuropathic
form of DFS, patients with wet or dry gangrene of the foot
with the transition to the lower leg who underwent urgent
high amputation of the limb (grade 5 according to F.
Wagner). Statistical analysis was performed using the
Statistica 8.0 software (StatSoft Inc). The normality of
data distribution in the sample was determined using the
Shapiro-Wilk test. Taking into account the fact that the
distribution in the samples was not normal, to compare
more than 2 dependent populations, the nonparametric
Friedman test was used. A post hoc analysis was per-
formed using the Wilcoxon test to assert that the level of
significance for the dependent variables in a compared
sample was higher or lower. To detect statistical relation-
ships between the studied parameters, correlation analysis
was done using the Spearman's test. Differences in the
obtained values were considered significant at P < .05.
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Quantitative parameters are presented as mean + SD,
where M is arithmetic mean, SD is standard deviation, and
qualitative parameters (rates, proportions) are presented as
absolute values and percentages.

Results

Endovascular surgical interventions, stenting, and bal-
loon angioplasty of the lower extremities (study group)
were performed in 51 patients with ischemic and neuro-
ischemic forms of DFS. There were 32 women (62.7%)
and 19 men (37.3%). The age of the patients varied from
45 to 81 years. The mean age was 64.2+7.5. At the same
time, the most common age-related frequency was ob-
served in 38 (74.5%) patients between 55 and 70 years.

All the patients had noninsulin dependent DM. The
mean duration of diabetes was 11.5+2.2 years (from 8 to
17 years). Disease duration up to 14 to 17 years was ob-
served in 7 (13.7%) patients. The majority of patients ex-
perienced the first signs of DFS 10 years after diagnosing
with DM, which manifested themselves in the form of
ischemic and neuropathic symptoms in the lower extremi-
ties with further addition of destructive changes in the
feet. A significant part of patients was admitted to the
hospital within a few months from the onset of DFS mani-
festations with widespread purulent and necrotic process-
es. At admission, DM was sub- and decompensated in all
the patients, as evidenced by the very fact of the occur-
rence of purulent and necrotic lesions of the feet. Patients
with moderate and severe DM prevailed. The number of
bed-days was 15+2.9 (from 11 to 21 days).

Changes in the arteries were mainly unilateral and sin-
gle-level lesions. Unilateral lesions in the tibial arteries
were most common, 19 (37.2%) patients. Bilateral lesions
in the tibial arteries were observed in 6 (11.8%) patients
and unilateral lesions in the femoral arteries in 11
(21.6%). Unilateral combined lesions in the femoral and
tibial arteries were found in 14 (27.4%) patients, bilateral
biarterial femoral-tibial lesions were found in 1 (2%) pa-
tient only. The majority of patients had comorbidities,
among which hypertensive disease and ischemic heart
disecase (IHD) were diagnosed in 30 (58.8%) patients,
which were the most common; 2 or more concomitant
diseases were seen in 1 patient, particularly hypertension;
and IHD and obesity of varying degrees, were observed in

Table 1. Types of Purulent and Necrotic Lesions And Their Rates

13 (25.5%) patients. These concomitant diseases, together
with diabetes mellitus, resulted in a high risk of surgery
and anesthesia. All the patients had a combination of pu-
rulent and necrotic lesions: foot phlegmon in 31 (60.6%)
patients, foot osteomyelitis in 4 (8%), gangrene of the toes
in 25 (49%), 3 of whom developed gangrene of the distal
foot because of ischemia progression in the hospital; and 4
(7.8%) were initially admitted with gangrene of the foot.
The spread and depth of the purulent and necrotic pro-
cesses in the feet were assessed according to the F. Wag-
ner’s classification (1979), according to which all patients
had lesions of grades 2 to 4.

The results obtained after the treatment of the wounds
following endovascular interventions were compared with
similar data on wound healing in 30 patients with ischem-
ic and neuroischemic DFS (control group) who received
conservative therapy only, similar to therapy in the study
group, which included topical treatment, without any sur-
gical interventions to improve blood supply to the lower
extremities. As the value of Tp,eanO, Was considered a key
parameter of the local blood circulation, a comparative
assessment of changes in the blood flow in the lower ex-
tremities during the treatment in the study and control
groups was done based on this parameter. The compared
groups had no differences in age (p=0.252), gender
(p=0.158), frequency of concomitant pathologies, levels of
glycemia (p=0.145), types of purulent and necrotic feet
lesions (p=0.963) (Table 1), or initial oxygenation in the
lower extremities (p=0.227).

After endovascular interventions, an increase in ABI by
57.4% on day 10 and by 68.5% on day 20 was observed,
compared to baseline (p<0.001) (Table 2). Among the
blood flow parameters, the greatest changes were ob-
served in the Vi, on the PTA with an increase by 53.6%
and 83.8% on days 10 and 20, respectively (p<0.001). The
value of Ty,e,nO; also increased by 57% and 65% on days
10 and 20 of observation, respectively (p<0.001). As
shown in the Table 2, the tendency towards an improve-
ment in blood flow in the study group was observed in
other studied parameters. In the control group, the value of
TmeanO> increased only by 9.2% on day 10 and by 22.3%
on day 20; that is, an increase in this group was 3 times
lower than in the study group, although changes in this
parameter reached the level of significance of differences

Types, %

Study Group (n=51) Control Group (n=51)

Foot phlegmon

Gangrene of the toes
Gangrene of the distal foot
Gangrene progression
Foot osteomyelitis

31 (60.6) 21 (70)
25 (49) 12 (40)
7(13.7) 4(13.3)
2(3.9) 7(23.3)

4(8) 2(6.7)

Table 2. Changes in the Parameters of Blood Circulation in the Lower Extremities®

Group Parameter Baseline Day 10 Day 20
Study ABI 0.54+0.02 0.85+0.03/57.4 0.91+0.01/68.5
Vinean, cV/s, PA 24.84+0.41 30.69+0.33/23.5 34.71+£0.37/39.7
Vimean, cM/s, PTA 13.21+0.38 20.29+0.38/53.6 24.28+0.35/83.8
Vimean, /S, DPA 12.08+0.87 18.8+0.38/55.6 20.91+0.38/73.1
TneanO2 29.18+0.56 45.82+0.48/57 48.15+0.67/65
Control TineanO2 28.3+1.13 30.9+1.63/9.2 34.6+2.62/22.3
“ABI, ankle-brachial index; DPA, dorsalis pedis artery; PTA, posterior tibial artery.
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Table 3. Changes in Wound Healing

Parameters of wound healing, d

Study Group (n=51)

Control Group (n=30)

Disappearance of edema 6.42+0.45 10.3£2.4

Wound cleansing 6.09+0.37 10.8+1.8

Appearance of granulations 9.14+0.41 11.8+1.63

Disappearance of infiltration of wound area 8.75+0.22 12.942.7

Table 4. Early Treatment Outcomes and outcomes After 6 Months®

Outcome Criteria Study Group Control Group
Early (n=51) 6 Months Later (n=41)  Early (n=30) 6 Months Later (n=20)

Number of patients with repeated minor interventions 9 (17.6) 3(7.3) 20 (66.6) 4 (20)

and foot amputations, %

Lower leg and thigh amputations, % 2(3.9) 0 7 (23.3) 2 (10)

Preserved support function of the foot, % 48 (94.2) 41 (100) 22(73.4) 17 (85)

Mortality, % 1(1.9) 0 1(3.3) 1(5)

P <.001 as statistically significant differences based on the Pearson’s chi-square test.

in this group.

A comparative assessment of changes in wound healing
showed the disappearance of edema in the area of foot
wounds 3.9 days earlier (p<0.001), wound cleansing 4.7
days earlier (p<0.001), appearance of granulations 2.6
days earlier (p<0.001), and disappearance of infiltration of
wound edges 4.1 days earlier (p<0.001) in the patients of
the study group after endovascular interventions compared
to the patients from the control group (Table 3).

The analysis of the early treatment outcomes after
endovascular interventions showed that the weightbearing
function of the foot was preserved in 1.3 times more pa-
tients in this group than in the control group, in 94.2% and
73.4%, respectively (Table 4). There was no suppuration
of postoperative wounds or thrombosis after endovascular
procedures.

Despite obvious clinical dependence of changes in
wound healing on the blood supply to the lower extremi-
ties, a statistical correlation between the studied parame-
ters was analyzed. A low inverse correlation of mean time
was observed between the V.., values on the DPA on
day 10 in terms of time to wound cleansing (r=-0.24;
p<0.05) and time to granulation appearance (r=-0.13;

p<0.05), and on day 20 of the study in terms of time to
granulation appearance (r=-0.22; p<0.05). In terms of
ABI, time to granulation appearance (r=-0.13; p<0.05) and
time to disappearance of infiltration in the wound area (r=-
0.14; p<0.05), a low inverse correlation was also observed
on day 20 of the study. Regarding oxygenation of the tis-
sues of the foot, no correlation with the studied parameters
of wound healing was found.

The study of tissue oxygenation 6 months after endo-
vascular interventions showed that the value of this pa-
rameter on day 20 decreased only in 7 (17.1%) patients to
the level of day 10 of the study, 45.9 + 0.6, while in the
remaining 34 (82.9%) patients, it remained at the level of
day 20 of the study, 47.5+0.7. In the control group, after 6
months of observation, there was a decrease in the T,;,.2,O2
almost to baseline of 29.9 + 1.56 in all patients (Fig. 1).

Within 6 months after intervention and discharge from
the hospital, repeated surgical interventions for the topical
treatment of purulent and necrotic wounds due to the pro-
gression of the local processes were required in 7.3% (3
patients) of the patients from the study group and in 20%
(4 patients) of the patients from the control group; that is,
2.7 times more patients. After 6 months, among 41 pa-
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Fig. 1. The Values of TieanO; in the Study and Control Groups After 6 Months
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tients (available for follow-up) from the study group, the
weightbearing function of the foot, despite minor inter-
ventions on the foot on an outpatient basis in 3 patients,
was preserved in all the patients compared to 85% in the
control group (n= 20 patients).

Discussion

The obtained study results show clinically and statisti-
cally significant efficacy of minimally invasive intralu-
minal vascular techniques during surgical interventions
for the treatment of patients with purulent and necrotic
lesions of the feet in DFS compared to conservative thera-
py- The effects on the vascular bed following direct surgi-
cal improvement of adequate arterial inflow with the max-
imum opening of the distal bed due to a permanent stent
and mechanical expansion of the vessel lumen, predicta-
bly reduce the level of ischemia and restore soft tissue
defects more quickly and effectively compared to pharma-
cotherapy. However, the following questions required
answers: How faster is the wound healing? What is the
risk of wound complications of surgical wounds after
endovascular interventions? What is the duration of the
effect?

In our study, a more rapid improvement of ischemia and
an improvement in blood flow parameters immediately
after surgery were clearly observed after endovascular
interventions compared to conservative therapy, the ef-
fects of which occurred later or might have insufficient
duration to create conditions for wound healing. We be-
lieve that for the treatment of purulent and necrotic
wounds, it is important to create conditions with good
blood supply to the lower extremity within a certain peri-
od of time; in our case, during hospital treatment so that
the topical treatment would lead to wound healing or to a
stable tendency to their healing. As a consequence, the
subsequent natural deterioration of blood supply in the
nearest, especially distant future, would not have negative
effects, as the wounds would already be healed. This is
consistent with the opinion that interventions aimed at a
long-term full patency of the treated vessel are less useful,
as even temporary recanalization improves blood flow in
the foot, and this promotes healing of wounds or ulcers
(8). It is known that oxygen demand of the healed tissues
decreases and normally lower blood flow is required to
keep the tissue intact (9). Taking into account the fact that
repeated stenting and balloon angioplasty can be per-
formed, they have an undoubted advantage over bypass
and prosthetic vascular interventions.

The main conclusion of our study is that stenting and
balloon angioplasty provide a high percentage of limb
sparing and preservation of its weightbearing ability. As
mentioned before, the improvement in peripheral blood
flow allowed limb sparing in 94.2% of our patients. Fer-
raresi et al (10) reported that the rate of limb sparing in
their study was 93%, which coincides with the data of our
study. One of the main advantages of endovascular inter-
ventions is the ability to intervene on multiple vessels,
which may imply better clinical outcomes. In our study,
we performed interventions on one of the tibial arteries
only, which, nevertheless, made it possible to obtain the

above-mentioned results. Ahmed K Allam et al (8) in their
study found that the overall rate of limb sparing was
89.1% in all examined patients (N=46). At the same time,
28 (60.9%) patients who underwent recanalization of sev-
eral vessels had the rate of limb sparing of 92.9%, which
was higher than the rate (83.3%) achieved in 18 patients
(39.1%) with revascularization of 1 vessel but statistically
insignificant, which was because of a small sample of
patients. At the same time, Acin et al (11) reported that
endovascular interventions on more than 1 tibial artery
showed the same results, in particular, improved ABI
compared to interventions on 1 tibial artery only.

In our study, we did not investigate this particular issue,
as endovascular interventions were performed on 1 artery
but we believe that good clinical outcomes were achieved.
We did not compare treatment outcomes between stenting
and balloon angioplasty. Testing the hypothesis of possi-
ble statistical correlation between the parameters of pe-
ripheral blood flow and the parameters of wound-healing
only showed a weak correlation between some of the stud-
ied parameters, which was not consistent with the obvious
clinically observed relationship between the status of
blood flow and wound healing. Our results can probably
be explained with a small sample of the study participants.
Nevertheless, it can also be assumed that a statistical rela-
tionship between certain parameters may not always be
observed. For example, no correlation with the studied
parameters of wound-healing was observed for the key
parameter of the circulation: oxygenation of the foot tis-
sues.

Regarding the possibility of the development of puru-
lent complications of surgical wounds and vascular
thrombosis in preexisting purulent and necrotic processes
in the foot during endovascular interventions, as men-
tioned above, we did not observe a single case of postop-
erative wound suppuration or arterial thrombosis. This is
probably because surgical interventions were performed
with concomitant conservative therapy, which included
anticoagulant and antibacterial therapy. Endovascular sur-
gery was performed in the patients after mandatory cor-
rection of the glycemic status, normally with a decrease in
blood glucose to 11 mmol/L, and after patient transition
from the state of decompensated DM to sub- and compen-
sated DM. An obligatory step before endovascular sur-
gery, which excluded suppuration of postoperative
wounds and arterial thrombosis in our patients, was a
complete surgical debridement of a purulent focus in the
foot; that is, phlegmon opening, necrectomy, exarticula-
tion of the toes, and distal amputations.

The main criteria for efficacy evaluation in the patients
with purulent and necrotic complications of DFS were the
following: changes in wound healing and a possibility of
preservation of its function, as these are key parameters of
the clinical picture in this pathology, and this is what real-
ly worries the patient. According to the data presented, the
weightbearing function of the foot was preserved in 94.2%
of the patients in the study group, compared to 73.4% pa-
tients in the control group.

Of note, there are relatively few studies that included
patients with purulent and necrotic processes in the form
http://mjiri.iums.ac.ir
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of phlegmon who underwent endovascular interventions.
In some studies, the authors performed endovascular in-
terventions for DFS but mainly in patients with trophic
ulcers, without extensive purulent or necrotic wounds, as
was the case in our study (12, 13). We believe that the
surgeons hold off from such interventions, which require
aseptic conditions, for the fear of postoperative purulent
complications in the wounds, soft tissues, and vessels of
the lower extremities as well as other DM complications,
which could worsen the patient's condition after surgery
and anesthesia.

The main conclusion based on the analysis of the study
results is that stenting and balloon angioplasty of the arter-
ies of the lower extremities in cases of purulent and ne-
crotic complications of DFS can reduce the number of
repeated minor interventions and foot amputations 3.8
times and the frequency of hip disarticulations 6 times as
well as preserve the weightbearing ability of the feet in
94.2% of patients (14, 15). Endovascular interventions,
stenting, and balloon angioplasty, on 1 of the tibial arteries
only show encouraging positive treatment outcomes, and
therefore is sufficient in terms of the number of arteries
required for the intervention to obtain the expected result.
This is consistent with modern trends in the development
of any surgical interventions and minimally traumatic
approach followed by the surgeons in all patients (16, 17).
The obligatory implementation of adequate and complete
surgical debridement of a purulent focus in the foot pre-
vents the development of postoperative wound suppura-
tion and thrombosis of the peripheral arteries in patients
after endovascular interventions on the lower extremities.
This is also facilitated by the fact that endovascular inter-
ventions should be performed with concomitant conserva-
tive therapy, mandatory components of which should be
anticoagulant, and antibacterial treatments. The statistical
correlation between the parameters of blood flow in the
peripheral arteries of the lower extremities and the healing
process of purulent and necrotic wounds was not deter-
mined. However, an evident clinical relationship between
the improvement of peripheral blood circulation in the
lower extremities and improvement in wound healing was
observed.

Conclusion

The results of the study demonstrate positive corrective
effects of endovascular interventions, stenting, and bal-
loon angioplasty on the clinical course of ischemic and
neuroischemic forms of DFS. As shown in this study, a
decrease in ischemia of the lower extremities, achieved
with direct surgical endoscopic interventions on the vascu-
lar bed, has positive effects on the course of purulent and
necrotic processes in the affected foot, which ultimately
makes it possible to reduce the number of high amputa-
tions and preserve the weightbearing function of the foot
in a significant number of patients, thereby improving
treatment outcomes in this category of patients. Endovas-
cular interventions in patients with DFS, distal ischemia of
the lower extremities, and purulent necrotic lesions in the
feet are safe interventions in terms of infection control and
the risk of thromboembolic complications.
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