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Outline and Objectives
• Review general state of VTE prevention across the cancer 

continuum
− Surgery
− Chemotherapy

• Discuss remaining key questions in gynecologic oncology
− MIS, extended duration prophylaxis, chemotherapy
− Evidence-base for each question

• Outside Gyn Onc
• Gyn onc-specific

− Recommendations and current practice state



VTE after surgery and with malignancy
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Opportunities for VTE Prevention Across the 
Cancer Continuum

Chemotherapy Debulking 
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VTE after surgery for malignancy

• VTE is common after surgery for malignancy
• Rates as high as 15-40% when methods such as 

fibrinogen uptake scans used
• Incidence after abdominal pelvic surgery 2.1%

- Ovarian cancer maybe as high as 13% 
• Gyn onc patients specifically 

- 50% of postoperative deaths due to VTE
- VTE increases the risk of postoperative death over 2-

fold



VTE prophylaxis

Phase of Care
• Pre-operative
• Post-operative
• Extended Duration

Type of Prophylaxis
• Mechanical 
• Chemical

• Different agents



Agents Studied for Patients with Cancer



VTE Risk Scoring Systems



VTE Prophylaxis – Where are are today 
• Current State

- All surgical patients receive some form of prophylaxis
- Hospitalized patients undergoing major abdomino-pelvic surgery receive 

mechanical and chemical prophylaxis
- Cancer laparotomy receives 28 days of extended duration prophylaxis

• Remaining questions and opportunities 
- Benign surgery patients
- MIS, MIS with same day discharge
- Pre-operative prophylaxis
- Post-operative prophylaxis timing
- Extended duration prophylaxis in all cancer patients
- Ambulatory cancer patients receiving chemotherapy



MIS Benign Surgery: 
Prophylaxis at all?



VTE after Laparoscopic Surgery in the Absence of 
Chemoprophylaxis



GYN-Specific Benign Laparoscopic Surgery

• MIS hysterectomy for benign indications
− VTE rate 0.2% among ~16,828 patients

• 2,017 receiving dual prophylaxis, remaining single agent prophylaxis
− Longer OR time, higher EBL among dual prophylaxis group



Risk Factors for VTE  
Benign MIS

• Caprini Score
−Patient specific factors

• Operative time
• Larger uterine size
• MIS remains protective 
against VTE



MIS Benign Surgery: 
Prophylaxis at all?

Evidence: Individualize

My practice: preoperative 
heparin for all cases requiring 
general anesthesia



Is pre-operative 
chemoprophylaxis 
necessary?



Original Randomized Trials of VTE Prophylaxis
• Original randomized trials of VTE prophylaxis in surgical patients 

included pre-operative dosing
− Rationale – mechanism of VTE development is capacitance in LE 

during induction of anesthesia
• However, when VTE prophylaxis was adopted, post-operative alone 

often pursued
− Retrospective general surgery literature

• Increased bleeding when given preoperatively
• Minor bleeding episodes, no increase in major bleeding

− Gyn onc-specific 
• 122 patients, no different in bleeding with pre-operative 

prophylaxis



Comparison of Pre-operative to Post-operative 
Alone Prophylaxis

• Pre / post quality improvement study 
− Adding preoperative chemo-prophylaxis to those already receiving it post-

operatively
• 4,960 pre / 2,058 post
• VTE 1.3% --> 0.2%
• PE 1.0% � 0.4%
• Transfusion 17% � 14%
• Major bleeding 0.3% increase



Gynecologic Oncology Specific Data

• 527 patients on gyn onc service
− 75-80% laparotomy
− 50% cancer

• QI intervention:  preoperative heparin and 2 weeks of extended duration prophylaxis (only for malignancy)
• VTE 6.7% � 2.7%
− DVT 2.3% � 1.6%
− PE 4.3% � 1.1%



Is pre-operative 
chemoprophylaxis 
necessary?
Evidence: all for pre-operative 
chemoprophylaxis

My practice: pre-operative heparin for all



Does post-operative 
prophylaxis need to be 
given by a certain time?



Time may matter

• Every hour delay in receipt of VTE prophylaxis after hospital arrival 
increases VTE risk by 1.5%



Orthopedic Literature
• VTE prophylaxis < 6 hours post-op is associated with 
increased risks of bleeding

• VTE prophylaxis >12 hours associated with increased 
risk of VTE

• 47% of VTE events occur in the first postoperative 
week, post-operative prophylaxis timing is an 
understudied variable in VTE prevention



Does post-operative 
prophylaxis need to be 
given by a certain time?

Evidence: ??

My practice: pre-operative 
prophylaxis, no policies around 
POD1 dose timing



Extended duration 
prophylaxis for all 
patients with cancer?



Extended Duration Prophylaxis for Gyn Onc 
Patients with Cancer Decreases VTE incidence

• 332 patients laparotomy for 
abdominal/pelvic cancer
− 40mg enoxaparin both 7-10 days, 

randomized to an additional 21 days
− 12.0% � 4.8%

• Numerous publications of QI in extended 
duration prophylaxis in GYN cancers
− Apixaban safe, prospectively studied in 

comparative RCT
− Enoxaparin also acceptable



MIS Hysterectomy for Gynecologic Cancer

• 419 patients, 84% no prophylaxis
• 0.57% rate of VTE

• Multiple series with different forms of prophylaxis
− 0.36% - 2.2% risk of VTE

• Series in 2000s – 2010
− different rates of same day discharge



MIS Hysterectomy Extended Duration 
Prophylaxis?

• 367 patients with extended duration prophylaxis, 
36 patients no prophylaxis
− 30 day VTE rate 0.7% in extended duration 

prophylaxis patients
− 0.5% versus 2.8% in this selected group

• Endometrial cancer MIS 
− 117 pre-op only
− 31 extended duration
− 0.9% versus 0% VTE

• Obese endometrial cancer patients (n=132)
− 50% receive extended duration prophylaxis
− 1 VTE (1.4%) versus 0 VTE



Risk Factors for VTE in the MIS Population
• Caprini score >9
• Higher grade histology
• Higher stage malignancy
• BMI
• Cancer type
• Pre-operative chemotherapy
• Complete lymphadenectomy

• Cost effectiveness analysis
− Extended duration prophylaxis justified only in populations where  VTE 

rate is 4.8%



Extended duration 
prophylaxis for all 
patients with cancer?

Evidence: not yet

My practice: selected 
patients



Ambulatory Cancer 
Patients Receiving 
Chemotherapy



VTE prophylaxis for all comers � Tailored 
approach

• Initial studies in ambulatory cancer patients
− No difference in overall survival
− Increases in major bleeding events

• Tailored approach to identify patients most likely to benefit
− Khorana score



CASSINI and AVERT

• 574 patients with active cancer and a Khorana 
score of 2 or greater were randomized to 
receive apixaban compared with placebo. 
− Apixaban 4.2%
− Placebo 10.2%
− HR 0.41, 95% CI 0.26-0.65

• 1080 patients, Khorana 2 or greater, 
rivaroxaban versus placebo
− VTE incidence of 6.0% in those receiving 

anticoagulation
− 8.8% in those receiving placebo 
− (HR 0.66, 95% CI 0.40-1.09)



Risk Stratification in Gynecologic Cancers
• 452 gyn cancer patients undergoing chemotherapy
− VTE incidence by Khorana score 
− 50% (0 or 1), 64% (2 or greater

• 290 patients all receiving NACT
− 44% low risk, 56% high risk
− 25% versus 13% VTE incidence

• 40,000 cancer patient series 
− Khorana score useful for some tumor types
− Not associated with VTE in gynecologic cancers

• Khorana score may not be useful in discriminating VTE risk in 
GYN cancers



VTE Prophylaxis for NACT

• 136 patients pre-implementation
• 154 patients post-implementation
• VTE incidence pre- 21.3%
• Post- 8.4%
• Major bleeding 0%, 0.68%
• 60% Khorana score 2 or greater
− Higher Khorana score was associated with VTE

• NACT alone, treatment received
− 11.4% � 2.8%



Ambulatory Cancer 
Patients Receiving 
Chemotherapy

Evidence: retrospective 
for NACT, adjuvant?, 
recurrence?

My practice:  evolving…



VTE Prophylaxis in Gynecologic Oncology Practice
• Secular trends in surgery will influence VTE rates
− Benign surgery
− Less radical oncologic surgery
− Same day discharge, ERAS

• Current state: Over-prophylaxis in surgery?
• Secular trends in systemic therapy will influence VTE rates
− Less chemo
− More targeted therapies
− More combination regimens
− More maintenance therapy

• Current state: Under prophylaxis in patients receiving systemic 
treatment?



Thank you

Questions
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