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ABSTRACT
Background: Venous thromboembolism (VTE) is a major cause of morbidity and mortality postoperatively. The use of
pharmacologic prophylaxis is effective in reducing the incidence of VTE. However, the prophylaxis is often discontinued
at hospital discharge, especially for those with benign disease. The implications of this practice are not known. We
assessed the data from a large, ongoing registry regarding the time course of VTE and outcomes after noncancer surgery.

Methods: We analyzed the RIETE (Computerized Registry on Venous Thromboembolism) registry, which includes data
from consecutive patients with symptomatic confirmed VTE. In the present study, we focused on general surgical pa-
tients who had developed symptomatic postoperative VTE in the first 8 weeks after noncancer surgery. The main
objective was to assess the interval between surgery and the occurrence of VTE. Additional variables included the clinical
presentation associated with the event, the use of thrombosis prophylaxis, and unfavorable outcomes.

Results: The data from 3296 patients were analyzed. The median time from surgery to the detection of VTE was 16 days
(interquartile range, 8-30 days). Of the VTE events, 77% were detected after the first postoperative week and 27% after
4 weeks. Overall, 43.9% of the patients with VTE had received pharmacologic prophylaxis after surgery for a median of
8 days (interquartile range, 5-14 days), and three quarters of the VTE events were detected after pharmacologic pro-
phylaxis had been discontinued. Overall, 54% of the patients with VTE had presented with pulmonary embolism. For 15%
of the patients, the clinical outcome was unfavorable, including 4% who had died within 90 days.

Conclusions: The risk of VTE after noncancer general surgery remains high for #2 months. More than one half of
the patients had presented with symptomatic PE as the VTE event, and 15% had had unfavorable outcomes. Only 44%
of these patients had received pharmacologic prophylaxis for around 1 week. (J Vasc Surg Venous Lymphat Disord
2021;9:859-67.)
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Venous thromboembolism (VTE) is a commonandpoten-
tially serious postoperative complication, especially after
major orthopedic or oncologic surgery. The incidence of
symptomatic VTE in the first postoperative month has
beenw2% for patients treated for abdominal or pelvic can-
cer or after bariatric surgery but has not been adequately
documented for patients without cancer.1,2 The risk of post-
operativeVTEdependson intrinsic factors related topatient
characteristics and extrinsic factors related to the surgical
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procedure and its duration, perioperative immobilization,
and the appearance of postoperative complications.3,4

For many years, the risk of VTE was assumed to be
limited to the period of hospitalization or until the pa-
tient had resumed full ambulation. However, recent
studies have shown that the thrombotic risk remains
high for $3 months during the postoperative period.3-5

One study reported that for patients who had presented
with symptomatic VTE after surgery for abdominal
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ARTICLE HIGHLIGHTS
d Type of Research: An analysis of data from RIETE
(Computerized Registry on Venous Thromboembo-
lism), an ongoing, international, multicenter, and
prospective registry of consecutive venous thrombo-
embolism (VTE) cases

d Key Findings: After nononcologic general surgery,
the median time to the development of VTE was
16 days, with 77% of events presenting after 1 week
and 25% after 30 days. Less than one half of the pa-
tients had received prophylaxis for a median of
8 days, and two thirds of VTE events had occurred af-
ter its discontinuation.

d Take Home Message: The risk of VTE persisted for
longer than expected after nononcologic surgery.
One half of these patients with VTE had presented
with symptomatic pulmonary embolism, and 15%
had had unfavorable outcomes.
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cancer, the mean interval between surgery and the
detection of VTE was 24 days.6

In the past 30 years, numerous clinical trials have shown
that prophylactic methods, especially those based on
low-dose anticoagulant agents administered during hos-
pital admission, decrease the incidence of postoperative
VTE.7,8 Later, several studies reported that prolonging
pharmacologic prophylaxis for 4 weeks was more effec-
tive and as safe as the currently recommended period
of 7 to 10 days after abdominal cancer surgery.9-11 There-
fore, recent VTE prevention guidelines have recommen-
ded extending pharmacologic prophylaxis to 4 weeks
in patients undergoing abdominal and pelvic oncologic
surgery and for those at “especially high risk,” although
no general agreement has been reached regarding the
definition of the latter term.12-14

Regarding surgery for benign diseases, few studies have
analyzed the time course of postoperative VTE, and the
optimal duration of prophylaxis for these patients has
not been adequately addressed in most recent guide-
lines. Thus, thromboprophylaxis has been restricted to
hospitalization or, at most, 7 to 10 days.15 Increasingly, pa-
tients have been discharged within the first postopera-
tive week. In addition, multimodal action protocols
have also been associated with progressively reduced
hospital stays (ie, 3-5 days after major surgery).16,17 Thus,
if prophylaxis is limited to hospital admission and discon-
tinued at discharge, many patients at high risk of VTE will
not be sufficiently protected.
The RIETE (Computerized Registry of Thromboembolic

Disease) records the clinical data for consecutive patients
with confirmed symptomatic VTE. Analysis of the RIETE
data enables researchers to determine the natural his-
tory and clinical presentation of VTE.
Themain aim of the present study was to determine the

duration of the risk of symptomatic postoperative VTE for
noncancer general surgery patients. We also considered
the form of presentation and evolution of this condition
during the 3 months after its detection and treatment.

METHODS
An analysis was performed of the data from consecu-

tive patients with symptomatic deep vein thrombosis
(DVT) or pulmonary embolism (PE) detected within the
first 2 months after noncancer general surgery. DVT
included distal and proximal thrombi confirmed by
objective diagnosis (contrast venography or ultrasonog-
raphy for DVT; pulmonary angiography, ventilation/perfu-
sion lung scintigraphy, or computed tomography
angiography for PE). The present study included patients
enrolled in the RIETE registry, a prospective international
registry that was started in 2001 and remains active
currently with participation of 245 hospitals in 18 coun-
tries. The RIETE database includes consecutive patients
who experienced a symptomatic episode of VTE
(ClinicalTrials.gov identifier, NCT02832245).
Because it is an observational registry, the patients are
treated according to the usual clinical practice at each
hospital. The data recorded include the patient charac-
teristics, initial presentation of VTE and its diagnosis,
and the use of pharmacologic prophylaxis, including
the dosage and duration. A prospective follow-up proto-
col for $3 months is performed. A description of RIETE
and its methods have been previously reported.18

The present study included only general surgery pa-
tients who had experienced symptomatic VTE within
the first 8 weeks after noncancer surgery. Patients partici-
pating in a clinical trial when VTE had first presented,
those for whom the follow-up period of $3 months
was not completed, those who had undergone orthope-
dic or trauma fracture surgery, and those with active can-
cer or ongoing oncologic treatment were excluded. All
the patients included in the study had provided written
and oral consent to participate. The Clinical Research
Ethics Committee of the Germans Trias i Pujol University
Hospital in Badalona and the Catalan Institute of Health
approved the present project (approval no. 05122006).

Study variables. The main study variable was the time
elapsed in days from the intervention until the diagnosis
of VTE. Clinical events that had presented after 7 and
28 days of surgery were also considered.
For each patient, the data recorded included the clin-

ical and epidemiologic characteristics, including age,
sex, weight, height, and body mass index (BMI), the pres-
ence of major bleeding in the previous month, a history
of heart disease, smoking, diabetes, high blood pressure,
and statin treatment. Also considered were variables
related to the intervention, such as the type of surgery,
form of presentation (DVT or PE, or both), surgical
approach (conventional vs minimally invasive, including

http://ClinicalTrials.gov


Fig 1. Flow diagram of patient selection. VTE, Venous
thromboembolism.

Table I. Patient characteristics (N ¼ 3296)

Characteristic Patients

Male sex 1551 (47.1)

Age, years

Median 60

IQR 44-72

BMI, kg/m2

Median 27.14

IQR 24.3-30.7

Overweight/obesity (BMI $25 kg/m2) 1628 (49.4)

Obesity (BMI $30 kg/m2) 689 (20.9)

Major bleeding in previous month 252 (7.6)

Smoker 310 (9.4)

Diabetes 317 (9.6)

Hypertension 856 (26)

Immobilization 391 (11.9)

Personal history of DVT/PE 310 (9.4)

Family history of DVT 14 (0.4)

Childbirth in 2 months before VTE
detection

201 (6.1)

Thrombophilia 92 (2.8)

BMI, Body mass index; DVT, deep vein thrombosis; IQR, interquartile
range; PE, pulmonary embolism.
Data presented as number (%), unless noted otherwise.
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endoscopic, laparoscopic, and endovascular procedures).
The use of pharmacologic thromboprophylaxis, duration,
and doses were recorded for all patients. The risk factors
for VTE, including immobilization for $4 days for nonop-
erative reasons during the 2 months before the detection
of VTE (before or after surgery), a history of VTE, a family
history of VTE, hormonal treatment, varicose veins, child-
birth in the previous 2 months before the detection of
VTE or thrombophilia. We also tracked major bleeding,
recurrent thrombosis after treatment (any type of
confirmed VTE, including DVT in the lower or upper ex-
tremities, PE, superficial vein thrombosis, or other loca-
tions), and death during the first 3 postoperative months.

Statistical analysis. The numerical variables are pre-
sented as the mean 6 standard deviation or median
and interquartile range (IQR) for nonparametric data.
The absolute and relative frequencies were calculated
for the categorical variables. The normality of the distri-
bution of the numeric variables was confirmed using
the Kolmogorov-Smirnov test. The relationship between
the numeric variables and the presentation time
(dichotomized as before and after 7 or 28 days) was
subjected to bivariate analysis, using the Student t test or
Mann-Whitney U test for nonparametric data. The Pear-
son c2 test or the Fisher exact test was used for the
qualitative variables. A multivariate multinomial logistic
regression model was performed. The dependent vari-
able considered was the time elapsed from surgery until
the presentation of VTE, categorized as <7 days, 7 to
28 days, and >28 days. A univariate multinomial logistic
regression analysis was performed for every predictor at a
time. Those that were statistically significant were
included in the multivariate model, and a backward
stepwise selection method was used, with themaximum
likelihood ratio test as the elimination method at each
step. The odds ratios (ORs) and corresponding 95%
confidence intervals (CIs) were calculated for the final
model. SPSS Statistics for Windows, version 19, software
(IBM Corp, Armonk, NY) was used for all statistical
analyses.
RESULTS
Study characteristics. From January 2001 to January

2019, the RIETE had recorded data for 8659 patients
who had undergone surgery in the 2 months before
the diagnosis of VTE. After excluding those with cancer
and those who had undergone major orthopedic and
fracture surgery, 3296 patients were included in the pre-
sent study (Fig 1). The surgical interventions included
1084 gastrointestinal tract procedures (32.9%), 469 geni-
tourinary procedures (14.2%), 423 neurosurgery proced-
ures (12.8%), 251 venous surgery procedures (7.6%), 219
arterial procedures (6.6%), and 850 chest, neck, abdom-
inal wall, or breast surgery procedures (25.8%). The me-
dian age was 60 years (IQR, 44-72 years), 52.9% were
women, and 49.4% were overweight or obese (Table I). Of
the 1376 patients for whom information was available,
open surgical procedures were documented for 1089
patients (79%) and minimally invasive procedures for 276
patients (31%).

Interval to postoperative VTE detection. The median
time elapsed from surgery to the detection of VTE was
16 days (IQR, 8-30 days). This interval was longer for pa-
tients who had undergone neurosurgery or
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cholecystectomy, for whom the median value was
20 days (IQR, 9-34 days) and 19 days (IQR, 6-39 days),
and similar for those who had undergone surgery for in-
testinal perforation, arterial procedures, or liposuction.
The operations associated with the earliest appearance
of VTE were intestinal occlusion (median interval to VTE
presentation, 12 days; IQR, 7.7-25.5 days), cesarean section
(median interval to VTE presentation, 13 days; IQR, 6-
21 days), and appendectomy (median interval to VTE pre-
sentation, 14 days; IQR, 7-24 days; Table II).
The interval from surgery to VTE was longer for the pa-

tients who had developed DVT (median, 19 days; IQR, 9-
31 days) compared with those who had developed PE
(median, 15 days; IQR, 7-28.25 days; P < .001). Most of
the VTE events (77%) had been detected after the first
postoperative week, followed by 55.5% after 2 weeks
and 26.9% after 4 weeks (Fig 2).

Factors associated with extended VTE risk. The
following factors were associated with the presentation
of VTE at $7 days after surgery: male sex, older age,
form of presentation (DVT or PE), type of surgery, pres-
ence of thrombophilia, and the use of VTE prophylaxis.
The duration of prophylaxis was a median of 10 days for
those whose VTE had appeared after the first week.
The median time for prophylaxis was 5 days for those
whose VTE had occurred during the first week (Table III).
The patients who had presented with VTE >4 weeks af-

ter surgery were mostly men, older, had received
concomitant treatments, without recent major bleeding
Table II. VTE type, time of presentation, and thromboprophyla

Surgery type All VTE
Isolated
DVT

PE with or
without
DVT

Time to
day

Appendectomy 71 (2.2) 28 (40.6) 41 (59.4) 14 (7-24

Cesarean section 150 (4.6) 78 (52) 72 (48) 13 (6-21

Bariatric surgery 66 (2) 23 (35.4) 42 (64.6) 15 (8-31

Cholecystectomy 136 (4.1) 54 (40) 81 (60) 19 (6-39

Abdominal wall 205 (6.2) 98 (48.5) 104 (51.5) 17 (9-31

Liposuction 21 (0.6) 9 (42.9) 12 (57.1) 19 (10.5

Intestinal occlusion 50 (1.5) 20 (40) 30 (60) 12 (7.7-

Intestinal
perforation

49 (1.5) 18 (37.5) 30 (62.5) 19.5 (8.7-

Gastroduodenal
ulcer

14 (0.4) 5 (35.7) 9 (64.3) 16 (11.5-

Other abdominal 322 (9.8) 133 (41.7) 186 (58.3) 17 (8-31

Genitourinary 469 (14.2) 204 (43.9) 261 (56.1) 15 (8-26

Neurosurgery 423 (12.8) 212 (50.4) 209 (49.6) 20 (9-34

Arterial 219 (6.6) 99 (45.4) 119 (54.6) 19 (11-3

Venous 251 (7.6) 103 (42.6) 139 (57.4) 17 (11-3

Other 850 (25.8) 381 (45.4) 459 (54.6) 15 (7-31

Total 3296 (100) 1465 (44.45) 1794 (54.43) 16 (8-30

DVT, Deep vein thrombosis; PE, pulmonary embolism; VTE, venous thrombo
Data presented as number (%) or median (interquartile range).
in the month before VTE, and were more likely to have
diabetes or hypertension. In patients who had presented
with VTE >28 days after surgery, 47.9% had received
thromboprophylaxis compared with 42.5% of those
who presented earlier (P ¼ .006). The proportion of pa-
tients who had presented with VTE after 28 postopera-
tive days was significantly greater for those with
previous immobilization (Table III).
The multivariate analysis of factors associated with VTE

developing 7 to 28 days after surgery identified male sex
(OR, 1.28; 95% CI, 1.01-1.61) and type of surgery vs other
forms of intervention: abdominal or genitourinary surgery
(OR, 1.57; 95% CI, 1.20-2.05), neurosurgical intervention
(OR, 1.90; 95% CI, 1.27-2.84), and vascular surgery (OR,
2.03; 95% CI, 1.38-2.99).
The factors associated with late postoperative VTE

(>28 days) were male sex (OR, 1.64; 95% CI, 1.26-2.12),
older age (OR, 1.02; 95% CI, 1.01-1.02]), immobilization
for $4 days during the 2 months before the detection
of VTE (OR, 1.534; 95% CI, 1.04-2.27), and the type of sur-
gery performed, with greater risk for patients who had
undergone neurosurgery, vascular surgery, or abdom-
inal/genitourinary surgery. The presence of major
bleeding during the previous month was associated
with an earlier presentation of VTE (OR, 0.31; 95% CI,
0.17-0.55; Table IV).

Presentation of postoperative VTE as DVT or PE. In the
study population, 1465 patients (44.1%) had presented
with isolated DVT, 1355 (41.1%) with isolated PE, and 439
xis stratified by surgery type

VTE,
s

Postoperative
thromboprophylaxis

Thromboprophylaxis
duration, days

) 37 (52.1) 7 (4-11)

) 33 (22) 6.5 (2.75-9.25)

) 49 (75.4) 9.5 (5.25-13.75)

) 86 (63.2) 9 (5-15)

.2) 86 (42) 7 (3-10)

-30.5) 6 (28.6) 7 (5.75-13.5)

25.5) 41 (82) 12.5 (7-19.25)

33.5) 39 (79.6) 12 (7-20)

29.5) 7 (50) 10 (9.25-18.75)

) 195 (60.6) 9 (5-16)

) 215 (45.8) 6 (4-10)

) 160 (37.8) 10 (5-15.5)

1) 129 (58.9) 10 (6.25-15)

0) 105 (41.8) 8 (5-10)

) 259 (30.5) 9 (5-15.5)

) 1447 (43.9) 8 (5-14)

embolism.



Fig 2. Time-course and type of postoperative venous thromboembolism (VTE). DVT, Deep vein thrombosis; PE,
pulmonary embolism.
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(13.3%) with both DVT and PE. Therefore, more than one
half of the patients with VTE after noncancer surgery had
presented with PE after most types of surgical interven-
tion: 64.6% after bariatric surgery, 60% after cholecystec-
tomy, and 62.5% after surgery for intestinal perforation. A
presentation as isolated DVT was more frequent after ce-
sarean section (52%) and neurosurgery (50.4%; Table II).

Thromboprophylaxis. Among the patients with post-
operative VTE, 1447 (43.9%) had received postoperative
pharmacologic thromboprophylaxis. Most (86.2%) had
received low-molecular-weight heparin. The median
duration of pharmacologic thromboprophylaxis was
8 days (IQR, 5-14 days). The surgical procedures with the
lowest rate of prophylaxis were cesarean section (22%)
and liposuction (28.6%). Thromboprophylaxis was used
most frequently for bariatric surgery patients (75.4%) and
procedures performed for intestinal perforation or oc-
clusion (79.6% and 82%, respectively). These operations
were associated with a longer prophylaxis duration
(median, 12 days). After genitourinary surgery or cesarean
section, the median duration of prophylaxis was <1 week
(Table II).
For the patients who had received prophylaxis, the me-

dian interval after surgery to the detection of VTE was
19 days (IQR, 9-32 days). For those not receiving prophy-
laxis, the interval was 15 days (IQR, 8-29 days). Of the pa-
tients receiving prophylaxis, 72.3% had developed VTE
once prophylaxis had been discontinued.

Clinical events during follow-up. During the first
3 months of follow-up after the detection of VTE and
initiation of treatment, 210 patients (6.4%) had
experienced major bleeding, 167 (5.1%) had experienced
recurrence, and 132 (4%) had died. Thus, w15% of the
patients who had developed symptomatic VTE after
noncancer surgery had had an adverse outcome
(Supplementary Table, online only).
Of those patients with a diagnosis of VTE >7 days after

surgery, the incidence of major bleeding was lower than
that in those who had developed VTE within 7 days. The
patients who had developed VTE >28 days after surgery
had had a greater incidence of recurrence (6.3% vs 4.6%;
P ¼ .048) and death (5.2% vs 3.6%; P ¼ .036) compared
with the patients who had presented with VTE within
the first postoperative month. No significant differences
were found between these groups regarding the inci-
dence of major bleeding (Supplementary Table, online
only).
DISCUSSION
Previous research has shown that more than one half of

the thrombotic events experienced by general surgery
patients occurs after their discharge from the hospital.4

Some studies have report a lower incidence. One study
reported that 25% of VTE events developing after hepa-
tectomy had occurred after hospital discharge.19 For pa-
tients who had undergone colorectal resection, the
proportion was 33%.20 Most studies of the natural history
of VTE have focused on its appearance after hospital
discharge, a less precise measure than the number of
days. However, hospitalization times have been
decreasing, and, very often, patients will be discharged
within the first week after surgery.16



Table III. Variables related to timing of VTE appearance on bivariate analysis

Variable

Early VTE Late VTE

#7 Days
(n ¼ 758; 23%)

>7 Days
(n ¼ 2538; 77%)

P
value

#28 Days
(n ¼ 2409; 73.1%)

>28 Days
(n ¼ 887; 26.9%)

P
value

Male sex 316 (41.7) 1235 (48.7) .001 1076 (44.7) 475 (53.6) <.001

Age, years 58.5 (41-70) 60 (44-73) .005 58 (41-71) 64 (50-75) <.001

BMI, kg/m2 27.43 (24.7-31.1) 27.04 (24.2-30.5) .053 27.15 (24.3-30.8) 27.11 (24.2-30.4) .944

Overweight/obesity (BMI $25 kg/m2) 388 (71.7) 1240 (68.4) .137 1181 (69) 447 (69.5) .803

Obesity (BMI $30 kg/m2) 170 (31.4) 519 (28.6) .207 514 (30) 175 (27.2) .182

Concomitant treatment 437 (60.7) 1498 (62.9) .293 1387 (60.6) 548 (67.4) .001

Major bleeding in previous month 66 (8.7) 186 (7.3) .210 216 (9) 36 (4.1) <.001

Personal history of AMI/UA 48 (9.1) 149 (9.4) .816 144 (9.3) 53 (9.4) .961

Smoker 82 (16) 228 (14.8) .504 233 (15.5) 77 (13.9) .356

Diabetes 71 (13.5) 246 (15.6) .237 215 (14) 102 (18) .024

Hypertension 200 (37.7) 656 (41.5) .130 583 (37.8) 273 (47.9) <.001

Statin use 120 (23.4) 340 (21.7) .418 334 (22) 126 (22.5) .835

Symptoms <.001 .006

Isolated DVT 274 (36.6) 1191 (47.4) 1036 (43.5) 429 (48.9)

PE or DVT þ PE 474 (63.4) 1320 (52.6) 1346 (56.5) 448 (51.1)

Surgery <.001 .072

Abdominal/genital 355 (46.8) 1198 (47.2) 1164 (48.3) 389 (43.9)

Neurosurgery 83 (10.9) 340 (13.4) 292 (12.1) 131 (14.8)

Vascular 77 (10.2) 393 (15.5) 336 (13.9) 134 (15.1)

Other 243 (32.1) 607 (23.9) 617 (25.6) 233 (26.3)

Open surgery 247 (75.5) 842 (81.1) .028 776 (71.3) 313 (28.7) .110

Thromboprophylaxis 304 (40.2) 1143 (45.1) .017 1023 (42.5) 424 (47.9) .006

Active principle: LMWH 275 (93.2) 972 (93.2) .987 884 (92.3) 363 (95.5) .033

Duration, days 5 (3-7) 10 (6-15) <.001 7 (4-11) 11 (7-24) <.001

Immobilization 77 (10.2) 314 (12.4) .098 250 (10.4) 141 (15.9) <.001

History of VTE 65 (8.6) 245 (9.7) .372 226 (9.4) 84 (9.5) .938

Hormonal treatment 117 (4.8) 32 (4.4) .654 1112 (4.8) 37 (4.3) .603

Varicose veins 474 (20.3) 129 (19.4) .617 430 (19.6) 173 (21.6) .221

Childbirth in 2 months before VTE detection 48 (6.4) 153 (6.1) .757 176 (7.4) 25 (2.8) <.001

Thrombophilia 29 (4.3) 63 (2.7) .036 69 (3.2) 23 (2.9) .699

AMI, Acute myocardial infarction; BMI, body mass index; DVT, deep vein thrombosis; LMWH, low-molecular-weight heparin; PE, pulmonary embolism;
UA, unstable angina; VTE, venous thromboembolism.
Data presented as number (%) or median (interquartile range).
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Our study found that the risk of developing VTE re-
mains elevated for $2 months in the RIETE population.
More than one half of these patients had presented
with PE. Overall, 15% of the patients had had poor out-
comes. Less than one half of the patients with postoper-
ative VTE had received thromboprophylaxis after surgery
(median, 8 days), and nearly three quarters had experi-
enced VTE after prophylaxis discontinuation.
The median interval from surgical intervention to the

detection of VTE in our series was 16 days. The VTE events
for three quarters of the patients were detected >1 week
postoperatively and one of four after 1 month. The factors
associated with the late presentation of VTE were male
sex, older age, previous immobilization, and type of sur-
gery. This risk was significantly greater for patients who
had undergone neurosurgery, vascular surgery, abdom-
inal surgery, or genitourinary surgery.
Other studies, such as those using the National Surgical

Quality Improvement Program, have reported intervals
from surgery to VTE diagnosis similar to ours (eg,
14 days for patients who had undergone hepatectomy19).
Likewise, in patients who had undergone colorectal
resection (with or without cancer), the median interval
was 17.9 days,20 similar to the findings from another
study, with 17 and 16 days for DVT and PE, respectively.21

A study of patients who had undergone plastic and



Table IV. Variables related to timing of VTE on multinomial logistic regression analysis

Variable

VTE timing

#7 Days 7-28 Days VTE >28 days

Male sex 1 (Ref) 1.277 (1.015-1.607)a 1.638 (1.264-2.122)a

Age 1 (Ref) 1.003 (0.997-1.010) 1.018 (1.010-1.025)a

Immobilization 1 (Ref) 1.007 (0.701-1.447) 1.539 (1.043-2.272)a

Major bleeding 1 (Ref) 1.027 (0.686-1.534) 0.310 (0.173-0.554)a

Type of surgery (other) 1 (Ref) 1 (Ref) 1 (Ref)

Abdominal/genitourinary 1.569 (1.203-2.048)a 1.453 (1.072-1.971)a

Neurosurgery 1.897 (1.269-2.836)a 2.095 (1.338-3.281)a

Vascular 2.032 (1.381-2.990)a 1.789 (1.161-2.756)a

Ref, Reference (presentation <7 days taken as reference category); VTE, venous thromboembolism.
aP < .05.
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reconstructive surgery showed results similar to ours,
with >50% of VTE events in high-risk patients diagnosed
15 to 60 days after surgery.22 Other investigators have re-
ported substantially shorter times, with an average of
8 days after benign general surgery,23 probably owing
to the inclusion of ambulatory surgery or a shorter
follow-up period.
Regarding the type of VTE at presentation, our results

showed that of the patients who had undergone benign
major surgery, more than one half of those who had
developed VTE had presented with PE, either isolated
or associated with DVT. The proportions reported by
other studies were slightly lower, with 44% presenting
with PE24 after abdominopelvic surgery, one third after
major noncardiac surgery,25 and 42.6% after bariatric sur-
gery. Our results were also in line with those reported for
patients treated for abdominopelvic cancer26 and after
colon surgery27 or bariatric surgery,2 confirming that
the most serious form of VTE presents earlier. A possible
explanation for this finding is that the symptoms from PE
are more evident than those from DVT.
In relation to the poor outcomes during the follow-up

period, the incidence of recurrence and death was
greater for those in whom VTE was observed >28 days af-
ter surgery. For patients undergoing colorectal surgery,
one study found similar results but greater in-hospital
mortality,19 probably because of the inclusion of cancer
patients.
As reported by other studies,28,29 despite thrombopro-

phylaxis, some patients will develop postoperative VTE.
This might result from its incorrect use, either with inap-
propriate doses or an insufficient duration, especially for
obese and overweight patients. According to our data,
no significant differences were observed in the doses
administered to obese or overweight patients and the
doses administered to those with normal weight. Ac-
cording to the 2019 guidelines from the American Soci-
ety of Hematology, pharmacologic prophylaxis should
be continued for 19 to 42 days for patients who have
undergone major surgery, without specifying whether
such surgery refers to oncologic surgery.30 The results
from another RIETE study of patients with abdominopel-
vic cancer showed a longer duration of prophylaxis
(average, 13 days), although still shorter than
recommended.26

Some investigators have identified age as a predictive
factor for late postoperative VTE,4,31 just as in our study.
Regarding the type of surgery, our results agree with
those from other studies, reporting a greater risk of late
VTE presentation after abdominopelvic surgery.32,33

Several studies, mostly of bariatric surgery, have reported
that a higher BMI is associated with the late presentation
of VTE.4,20,21,27,31 For these patients, the latest European
guidelines have recommended $14 days of pharmaco-
logic prophylaxis.34 However, in the present study of gen-
eral surgical patients, no statistically significant
relationship was observed between the duration of VTE
risk and BMI.

Study limitations. Our study had limitations that must
be acknowledged. First, because the study data were ob-
tained from a registry of symptomatic VTE cases, we did
not have information on surgical patients who had not
presented with VTE that would have enabled us to calcu-
late the incidence in each case and compare the charac-
teristics of the two groups. Thus, we could not establish a
direct relationship between the use of prophylaxis and
the prevention of VTE, because all the patients in the
database had had VTE. However, our data showed that
a high percentage of patients had developed VTE after
prophylaxis had been discontinued, suggesting that a
rebound effect could occur. Second, the hospitals’ partic-
ipation in the RIETE registry is voluntary, which raises the
possibility of sample selection bias, because RIETE hospi-
tals might be more interested in VTE. Third, the registry
does not collect information on the duration of the surgi-
cal procedure, occurrence of other surgical complica-
tions, length of hospital stay, urgency of the procedure,
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or use of mechanical prophylaxis. Also, no information is
available from the RIETE on the type of anesthesia, co-
morbidity index, or any other factors that might indicate
the disease severity of the patient.
Our study has shown that the risk of VTE persists for

$2 months postoperatively in noncancer patients. In
addition, we have provided an analysis of a large series
of consecutive patients with VTE who were treated ac-
cording to real-world clinical practice without the restric-
tive selection criteria used in most clinical trials. This is
especially true for patients with multiple comorbidities,
including elderly patients, pregnant women, and those
with chronic disease. This is relevant, because the find-
ings from our study can be applied to patients who will
qualify for clinical trials. Moreover, we obtained informa-
tion about the initial clinical presentation of VTE, the
number of days elapsed from the intervention to the
diagnosis of VTE, the use and duration of pharmacologic
prophylaxis, and 3-month follow-up results. These data
are of major importance and are lacking from most pre-
vious observational studies. Finally, the RIETE registry in-
cludes cases of VTE occurring #2 months after the
surgical intervention. In contrast, other registries, such
as the National Surgical Quality Improvement Program,
restricts the follow-up data to the first postoperative
month, which has been shown to be insufficient to
assess the real burden of postoperative VTE.

CONCLUSIONS
The results from our study have shown that the risk of

VTE after surgery for benign processes is not limited to
the first postoperative week but remains elevated for a
longer period. In our study, 25% of patients with VTE
had developed this complication after the fourth postop-
erative week. The use of thromboprophylaxis is subopti-
mal, including the proportion of patients receiving it
and its duration. For some procedures, the 7-day throm-
boprophylaxis recommended as the minimum in most
clinical practice guidelines will not be achieved because
of earlier discharge. Furthermore, 15% of the patients
who developed this potentially avoidable complication
had a poor outcome. Studies involving the RIETE data-
base bridge the gap between academic guidelines and
clinical practice realities.
Our results highlight the need to improve the imple-

mentation and quality of postoperative prophylaxis,
even for patients without cancer, who have a high VTE
risk, and to increase the follow-up to $2 months after
the intervention to better assess the incidence of postop-
erative VTE. Prospective studies are needed to establish
the optimal duration of postoperative antithrombotic
prophylaxis after nononcologic surgery according to the
patient’s risk factors and type of surgery.
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Supplementary Table (online only). Clinical events during follow-up

Variable Total

Early VTE Late VTE

#7 Days (n ¼ 758) >7 Days (n ¼ 2538) P value # 28 Days (n ¼ 2408) >28 Days (n ¼ 887) P value

Recurrence 167 (5.1) 33 (4.4) 134 (5.3) .308 111 (4.6) 56 (6.3) .048

Major bleeding 210 (6.4) 60 (7.9) 150 (5.9) .047 163 (6.8) 47 (5.3) .126

Death 132 (4) 22 (2.9) 110 (4.3) .078 86 (3.6) 46 (5.2) .036

VTE, Venous thromboembolism.
Data presented as number (%).
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