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Pregnancy increases the risk of VTE 4- to 5-

fold .

manifestations of VTE (DVT) and (PE).

more common during the first half of 

pregnancy.





Prevention of PTE/VTE









Drugs for VTE prevention



LMWH contraindications;









Prophylaxis :UFH

SQ every 12 hours, 

5000 to 7500 units in the first trimester,

7500 to 10,000 units in the second trimester, 

10,000 units in the third trimester (reduce if the 

[aPTT] is elevated) 



LMWH

UH



Wells or Geneva Score

Both are the most common scoring system 

used for PE in the nonpregnant patient. 

Both scoring systems have limited value in 

the pregnant population(due to the high prevalence of 

baseline tachycardia and the low likelihood of certain risk factors (eg, 

malignancy or recent surgery) that are listed on the scoring system)



Clinical signs and symptoms 

of PE

Classic symptoms :

New onset dyspnea - 82%(sometimes 
progressive dyspnea)

Abrupt onset of chest pain - 49%

Cough - 20%

hemoptysis 7%

The most common signs of PE :

Tachypnea

Tachycardia



Signs and symptoms of VTE

Diagnosis of VTE by physical 

examination is frequently inaccurate

80% of pregnant women with DVT: 

pain and swelling of the lower 

extremity



Patients with massive PE may 

present with:

Syncope

Hypotension

Pulseless cardiac electrical activity

Death



General approach to begin 

treatment
High suspicion for PE       anticoagulant therapy prior 
to diagnostic evaluation

Low or moderate suspicion for PE      anticoagulant 
prior to diagnostic evaluation case-by-case.

PE is suspected but anticoagulant is contraindicated,     
Anticoagulation-independent therapy (eg, inf. vena 
cava filter) is indicated if PTE is confirmed.

Suspicious DVT (no PE)       therapy after VTE is 
confirmed



D-dimer ?? Not indicated!

Pregnancy decreases the sensitivity 
and specificity, %73 and %15 
respectively

Thus, D-dimer levels have limited 
utility for the diagnosis of venous 
thromboembolism (VTE) in pregnancy.

(uptodate 2022)



Imaging studies(DVT)

Initial test : compression ultrasonography 

(CUS) of the lower extremity veins.
 CUS > 95% sensitive and specific for proximal DVT 

 CUS is less accurate for pelvic DVT.

If CUS study is equivocal, Doppler testing is 

abnormal, or suspicion of pelvic DVT is 

high:
 serial CUS  or MRI

 MRI : 97% sensitivity and 95% specificity for pelvic DVT in nonpregnant



Imaging in the diagnosis of PE :
PE not diagnosed without imaging. 
CUS is not definitively diagnostic of PE. 

CXR:
 to determine other etiologies may explain the patient’s symptoms 

(eg, pneumonia, atelectasis, pulmonary edema) and to identify the 

next imaging test

(V/Q) scanning: 
 the modality of choice during pregnancy

CT pulmonary angiography (CT-PA):
 if (V/Q) scanning coulnt be performed



(V/Q) scanning

In a pregnant patient without history 

of lung disease and a normal CXR:

 V/Q scanning is the recommended modality to 

evaluate PTE 

Rate of diagnostic  accuracy of V/Q 

scans 

 (very low or high probability) that ranges from 75 to 

93 %



Pulmonary CT-angiography 

indications;

1. At abnormal CXR, 

2. known pulmonary disease,

3. or a non-diagnostic V/Q scan

Accuracy during pregnancy (%70 to 83)





Radiation dose at CTPA 

compared to V/Q scanning

CTPA delivers slightly lower fetal radiation doses 
than V/Q scanning (0.003 to 0.131 mGy versus 
0.32 to 0.74 mGy, in the first through third 
trimester) 

●CTPA delivers higher maternal doses of 
radiation than V/Q scanning (7.3 versus 0.9 mSv) 

●V/Q scanning results in substantially (150-fold) 
lower breast and lung irradiation than CTPA 



MRI with gadolinium 

contrast(MR angiography)

No fetal teratogenicity of gadolinium 

has been observed in human studies.

However, teratogenicity for high doses 

or prolonged exposures to gadolinium 

has been observed in animals



Treatment 

Heparin: Do not cross the placenta 

and do not result in fetal 

anticoagulation.

LMWH–recommend for all but the 

final weeks of the pregnancy



DOAC(NOAC)s 

DOAC(NOAC)s including Rivaroxaban, 

Apixaban, Dabigatran ,Edoxaban are 

contraindicated during pregnancy



Advantages OF LMWH compared 

to unfractionated heparin(UH)

Decreased mortality, 

Decreased recurrent VTE,

Decreased hemorrhage 

less HIT, 

predictable response, 

ease of administration and monitoring

Enoxaparin for acute VTE in 
pregnancy is 1 mg/kg every 12 hours. 



LMWH

Monitoring anti-Xa levels is not 

required according to American 

College of Chest Physician guidelines



Heparin advantages;Alternative 

to a LMWH when..

Need for rapid reversal is important 

(eg, for delivery or perioperatively). 

severe renal insufficiency (eg, 

creatinine clearance <30 mL/min)



fondaparinux, argatroban, or 

danaparoid

direct factor Xa inhibitors

There is less information on the fetal 

effects,

available evidence: reasonable for 

pregnants who require anticoagulation 

and cannot take any type of heparin 

(eg, due to heparin-induced 

thrombocytopenia).



Treatment :Warfarin

avoided during pregnancy

crosses the placenta, is a teratogen, 

and causes fetal anticoagulation 

throughout the pregnancy.

An exception is a mechanical heart 

valve. (during the second and third 

trimester)



Case presentation

حاملگی.پیشسال9واژینالزایمانسابقه،G2P1،ساله37استخانمیمتوفی

.بودخواسته

مطببهبعدروز3وشدهراستپاییکطرفهدچارتورمحاملگی9درهفتهنامبرده

راستپایوریدیدرسونوداپلردرDVTتشخیصبامراجعهداخلیمتخصص

–زیرجلدی40mg/q12hانوکساپارینآمپول–.گرددمیبستریدربیمارستان

حضوریبصورتدوموروزتلفنیبصورتاولروززنانمتخصص.زنانمشاوره–

ویارعلتبهدیمترونقرص-پلازیلقرص–B6ویتامینوقرصکردهمادرراویزیت

.کندمیتجویزحاملگی

،



.بودندنرمالدرمحدودهنبضهاوتعدادفشارخونبستریدرطول

CBCآزمایشات , PT, INR, Cr, LFTبودندنرمال

روزانه40mgانوکساپاریندارویینسخهبابعدهفتهیکمادر

هناحیودردسینهقفسهدردشکایتبعدبادوروز.گرددمیمرخص

میآوردهبیمارستاناورژانسبه115اورژانسباگاستراپی

تانیتحهردواندامسایز.بودحساسگاستراپیناحیهدرمعاینه.شود

.بودبرابر



BP=110/80PR=114RR=17%SPO2=84:حیاتیعلایم

جراحیومشاورهصفراویومجاریکبد،سونوگرافیPT,PTT,INRوآزمایشاتECGمادربرای

:اویصفرومجاریکبدسونوگرافیگزارش.نداشتخاصییافتهقلبیدرنوار.شودمیدرخواست

مجاری.باشدمی6.5mmوکلدوک10mmقطرپورت.استطبیعیکبدواکوژنیستهشکل

صفرادرکیسه(6.3mm)استحدطبیعیترازضخیمصفراجدارکیسه.نیستدیلاتهاینتراهپاتیک

.استکنتراکتهصفراکیسهگردن.شودمیدیده((Sludgeظریفاکوژندبریهای

PT=13:آزمایشاتجواب Hb=13.3 WBC=12900

PTT=39INR=1

میوتوصیهندارداورژانسجراحیاقدامبهبیمارنیاز:بودکردهیادداشتعمومیجراحمشاور

.کندمراجعهوزنانداخلیمتخصصبهشود



عصرگرددومیمرخصوداخلیزنانمتخصصمطببهمراجعهتوصیهبابعدساعت2مادر

تشکایبابعدروزدونامبرده.کندمیمراجعهوزنانداخلیمتخصصمطببهسرپاییبصورت

.شودمیویزیتاورژانسطبمتخصصوتوسطمراجعهالفبیمارستاناورژانسبهدردشکم

BP=90/70PR=121RR=18:حیاتیعلایم.داشتRUQناحیهدرددرمعاینه

SPO2=89%

انفوزهسرمداخلStatبصورتسفتازیدیمگرم1و3/2و3/1وسرمتعبیهوریدیمادرلاینبرای

.گرددمیدرخواستسرموآمیلازCBCوآزمایشاتتزریقوریدیمورفین5mg.شودمی

Neut=89%:آزمایشاتجواب WBC=11,300

Hb=12.5 Hct=40.2PLT=99,000 Amylase

.گرددمیمرخصبعددوساعت(نرمالدرمحدوده)40=



بانبیمارستاورژانسبهگذراهوشیاریوکاهشنفسوتنگیسیانوزباحالتبعدروزمادرصبح

پاسخااحیعملیاتبهومتاسفانهشودمیتنفسیقلبیدچارارستمعاینهودرحینشدهآوردهمراغه

Hb=9.5---8.7Hct=31.9PLT=168,000:آزمایشات.دهدنمی

PT=14.6PTT=42INR=1.2

ریهماسیوآمبولیترومبو:مرگعلت

Commentجلسهاعضای

team)کردمینظارتهمDVTدرمانبرکیفیتویارحاملگیغیرازبایدزنانمتخصص1.

work)

(ترومبوآمبولیدرمانپروتکلبهمراجعه).نبودکافیDVTدرمانبرایانوکساپاریندوز2.

لختهPropagationپیشرفتنظرازبیماربایدDVTدرمانشروعبعدازهفتهیک3.

.گرددبررسی



دردرمانانوکساپاریندوزکفایتکهاستمواردیازجملهکیلو120بالایوزن،حاملگی1.

DVTشودمانیتورینگمخصوصتستهایباباید(

شدنکندهسببرفتنوراهاستبودهراجعههایآمبولیوسومدومدرمراجعهدردمادرعلت2.

سیوبررشدهبستریدومدرمراجعهبایدشودومادرمیآنهاوآمبولیزاسیونلختهبیشتر

.شدمیکامل

.گرددوبررسیشدهتلقیجدیمشکلیکبعنوانبایدO2Sat<94%درمادرباردار3.

ومشاورهشدهمادربستریبایدوداخلیزنانمتخصصمادربهارجاعبجایدومدرمراجعه4.

.شدمیانجام

Anticoagulant therapy generally continues for at least six weeks 

postpartum







Treatment :Labor and delivery

• Converted from LMWH to SQ UFH at 36 weeks or preeclampsia, 
pprom,..

• If a patient is using UFH and is in labor, aPTT before of neuraxial
anesthesia to ensure clearance. 

• If delivery is planned, SQ LMWH or UFH may be discontinued 24 
hours prior.

• If prolonged periods without anticoagulation is undesirable, 
subcutaneous LMWH or UFH replace with IV UFH because of 
shorter half-life. 

• IV UFH can be discontinued 4-6 hours prior to delivery. Prior to 
neuraxial anesthesia, IV UFH could also be stopped and aPTT
checked to ensure clearance.



LABOR AND DELIVERY

• Anticoagulation during labor should be avoided 
except in the highest risk settings (eg, reduced 
cardiopulmonary reserve and recent pulmonary 
embolus).



Treatment of bleeding on heparin

• Protamine sulfate rapidly reverse the effects of UFH 
in serious bleeding unrelated to pregnancy

• Repeated small doses of protamine may be 
required because of ongoing absorption of heparin 
from subcutaneous tissue.

https://oc.tbzmed.ac.ir/+CSCO+1h756767633A2F2F6A6A6A2E68636762716E67722E70627A++/contents/protamine-sulfate-drug-information?source=see_link


Treatment of bleeding on heparin

• LMWH may not completely reversed by protamine

• but protamine should be used if bleeding is severe

• Minor bleeding (eg, spotting) does not require 
pharmacologic reversal.

• If bleeding persists, one option is to withhold 
anticoagulation,  until the bleeding stops and then 
resume the anticoagulant. ( case-by-case)



نکات مهم در مورد زایمان بیمارانی که داروی ضد انعقاد 
مصرف می کنند

شرایط اورژانس
زایماناستممکنهستند،انعقادضدبادرمانتحتکهمصنوعیدریچهبابیماراندر•

جنینیومادریخونریزیبرایزیادیخطرکهباشدداشتهاندیکاسیوناورژانس
:استضروریزیرنکاتبهتوجهصورتایندر.داردوجود(...ومغزیخونریزی)

اندیکاسیوناورژانسزایماناستUFHدریافتحالدرهنوزبیمارکهحالیدراگر•
موردرد.بگیردقرارنظرمدپروتامینتجویزبایدآناثرکردنخنثیبرایباشد،داشته

LMWH،میبیناز(درصد50تا30بین)حدودیتافقطراآنانعقادضداثرپروتامین
ضدهایدارواثرکردنخنثیبرایسولفاتپروتامیندوز.شودتجویزبایدبنابراین.برد

استزیرشرحبهانعقاد
بیشاگر.هپارینواحد100هرازایبهپروتامینmgیک:شدهتزریقوریدیUFHاگر•

هپارینواحد100ازایبهپروتامینmgنیمگذشته،هپارینتزریقازدقیقه30از
واحد100هرازایبهپروتامینmgنیمویکتایک:شدهتزریقجلدیزیرUFHاگر•

هپارین
LMWHمیلیگرمهرازایبهپروتامینmgیک:شدهتزریقزیرجلدیLMWHاگر•



Heparin-induced thrombocytopenia

• Adverse reaction to heparin in which an antibody to 
platelets is induced by the drug.

• Unlike other drug-induced thrombocytopenias, the 
HIT antibody causes platelet activation that can 
result in life-threatening arterial and venous 
thrombosis. 



HIT

• in any patient, receiving any amount of heparin; 

• LMWH less likely 

• thrombocytopenia while receiving heparin should have 
a clinical evaluation for HIT : platelet count and 
assessment for thrombosis and/or skin changes. 

• High clinical suspicion for HIT: discontinuation of 
heparin, institution an alternative anticoagulant, and 
laboratory testing for HIT







Postpartum treatment

• Resumption of anticoagulation therapy no sooner 
than 4–6 hours after vaginal delivery or 6–12 hours 
after cesarean delivery. 

• warfarin, (LMWH), UFH do not accumulate in breast 
milk and do not induce an anticoagulant effect in 
the infant,  compatible with breastfeeding. 



Long-Term Monitoring

● Estrogen-containing contraception increase the 
risk of VTE is contraindicated in a patient with a VTE 
associated with estrogen or thrombophilia. 

●Other contraceptive methods including progestin-
containing, considered in women with a prior VTE or 
known thrombophilia.



Length of therapy

• The optimal duration is unknown 

• Duration of therapy (pregnancy plus the postpartum 
period) should be at least 3 to 6 months for women 
whose only risk factors for VTE were transient (eg, 
pregnancy, cesarean section)

• Anticoagulant therapy continues for at least six 
weeks postpartum



Initiating LMW heparin

• For women who are not receiving chronic 
anticoagulation but require anticoagulation during 
pregnancy:

• anticoagulation is initiated when pregnancy is 
established rather than before conception

• after pregnancy is confirmed by a positive 
pregnancy test, as long as there is no vaginal 
bleeding.



Aspirin

• Aspirin and NSAIDs  during the perioperative period 
are not considered a contraindication to RA.

• Aspirin should be stopped only 2 to 3 days before
major neurosurgical procedures.

• Continuation of aspirin therapy is acceptable during
regional spinal anesthesia

•


