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Case presentation: A 26-year-old woman experienced persistent fever (39.5°C), chills, and right-lower-quadrant ten-
derness 3 days after caesarean delivery. A computed tomography (CT) scan of the abdomen and pelvis with contrast
revealed enlargement of her right ovarian vein with an associated intraluminal filling defect. What is the best treatment of

this patient?

Learning Objectives

o Identify appropriate imaging investigations for suspected
ovarian vein thrombosis in pregnancy or the postpartum period

e Manage a patient with symptomatic postpartum ovarian vein
thrombosis

Discussion

Ovarian vein thrombosis (OVT), a known complication during
pregnancy and postpartum, often presents as fever and lower ab-
dominal pain within weeks after delivery.! Symptomatic postpartum
OVT complicates 0.01% to 0.05% of deliveries,> more often after
cesarean delivery. Complications of symptomatic OVT include sepsis
and thrombus extension (25% to 30%) to the inferior vena cava or left
renal vein or rarely pulmonary embolism.>* Asymptomatic OVT is
more common and may be benign, with a 30% incidence of pelvic
(iliac and ovarian) vein thrombosis reported on screening magnetic
resonance imaging (MRI) after vaginal delivery* and 80% detected
in a nonpregnancy population after major gynecological surgery.’
In a study of 15 patients after cesarean delivery with additional risk
factors, 46% had asymptomatic pelvic vein thrombosis, primarily
involving the iliac veins,® with no evidence of symptomatic venous
thromboembolism (VTE) progression or recurrence after clinical
follow-up at 1 week or repeat MRI imaging after 6 weeks (Marc
Rodger, personal communication, June 26, 2017). These data are
based on screening MRI studies of asymptomatic patients who were at
varying thrombotic risk, so is not directly comparable to a patient with
symptomatic postpartum OVT. Given the variation in diagnostic
imaging techniques and treatment of OVT, we sought to review the
evidence for diagnosis and management of OVT during pregnancy or
the postpartum period.

We conducted a systematic search of MEDLINE, EMBASE, and the
Cochrane Database, from the earliest available date to 11 May 2017.
Our systematic search included MeSH and keywords “pregnancy,”

5

“postpartum period,” “ovary,” “venous thrombosis,” and “thrombo-
phlebitis” and yielded 850 abstracts. References of included studies
and narrative reviews were screened. There were 559 articles excluded
after 280 duplicates were removed: 401 were not studies of patients
with postpartum OVT, 116 were case reports only, 22 included <5
patients with postpartum OVT, 18 were reviews, one was not English
language, and one did not report outcomes (Figure 1). Nineteen papers
underwent full text review and data extraction by 2 independent re-
viewers, and 11 studies were included: 1 randomized, controlled trial,7
4 retrospective case series,> ! 4 prospective cohort studies,'*'%!? and
2 retrospective cohort studies.>'?

Diagnostic imaging techniques

Four studies (119 patients) reported on different imaging techniques
used to diagnose OVT including ultrasonography (4 studies), CT
scan (3 studies), and MRI (3 studies) (Table 1). Two prospective
studies compared all 3 imaging techniques, basing the diagnosis of
OVT on panel consensus after independent, blinded review by 2
radiologists,'* or at least 2 of 3 positive test results after 1 blinded and
1 unblinded review.'? Symptoms that prompted imaging included
persistent fever, lower abdominal pain, palpable pelvic mass, sepsis,
nausea, vomiting, or constipation/ileus.

Characteristic imaging findings on simple ultrasonography include
tubular, hypoechoic adnexal, and/or iliac fossa masses.”'® Doppler
improves the sensitivity of simple ultrasonography by allowing the
examiner to clearly identify permeable ovarian veins, and it allowed
for the documentation of resolution, if required.>'® Limitations of
Doppler ultrasonography include body habitus and abdominal
gaseous distension.” Findings on CT scans include enlargement of
the vein with a low-density lumen within the contrast-enhanced
vessel wall.'” This imaging strategy has high sensitivity/specificity
(63% to 100% and 78% to 90%, respectively) but requires exposure
to pelvic radiation and I'V contrast, an important consideration during
pregnancy or postpartum.'® MRI offered improved sensitivity and
specificity (92% to 100% and 100%, respectively), allowing for
visualization of the entire course of the ovarian veins in patients with
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849 records identified through MEDLINE (247), the Cochrane database
(33) and Embase (569)

569 records screened by abstract after 280 duplicates removed

v

559 articles excluded
e Not postpartum OVT (399)
e (Casereportonly (116)
e <5 patients with postpartum OVT (19)
e Review only (18)
e Non-English language (1)

17 full-text reviewed for eligibility

v

6 articles excluded
e Not postpartum OVT (2)
e <5 patients with postpartum OVT (3)
¢ No outcomes reported (1)

1 additional article identified on review of articles

11 articles included

Figure 1. Study flow diagram.

an inconclusive CT scan or ultrasonography. Limitations of MRI Management of OVT

include access, increased time requirement, cost, and inferior im-  Eight studies reported different management strategies and outcomes
aging of bowel-containing areas of the abdomen and pelvis.'* In for patients with confirmed OVT during pregnancy or postpartum
summary, based on the information available, there is no clear gold (Table 2). Of 143 patients, 3 cases (2.1%)> of OVT were diagnosed
standard for the diagnosis of OVT. antepartum, with the majority of cases in the postpartum period.

Table 1. Findings of 5 studies of various imaging techniques for symptomatic postpartum OVT

Study
Reference design N Clinical presentation (n) Imaging modality (n) Test characteristics
10 Retrospective 7 Postpartum flank pain (4), Ultrasonography with Sensitivity: 100% (7/7)
case series fever (3), dyspnea (1), Doppler (7)
leukocytosis (1) CT with contrast (3) Sensitivity: 100% (3/3)
14 Prospective 26 (9 confirmed Postpartum fever Doppler ultrasonography (26) Sensitivity: 55.6%
cohort study  cases) unresponsive Specificity: 41.2%
to =48 h of antibiotics CT with contrast (25) Sensitivity: 77.8%
Specificity: 62.5%
MRI/MRA method (24) Sensitivity: 100%
Specificity: 100%
12 Prospective 76 (12 confirmed Postpartum fever for =5 d  Ultrasonography Sensitivity: 50% (95% Cl, 22-78%)
cohort study  cases) unresponsive to antibiotics Specificity: 99% (95% CI, 95-100%)
NPV: 95% (95% ClI, 89-98%)
PPV: 85% (95% ClI, 42-49)
CT with contrast Sensitivity: 100% (95% ClI, 70-100%)
Specificity: 99% (95% Cl, 95-100%)
NPV: 100% (95% ClI, 96-100%)
PPV: 92% (95% Cl, 62-100%)
MRI Sensitivity: 92% (95% ClI, 60-100%)
Specificity: 100% (95% Cl, 96-100%)
NPV: 99% (95% CI, 95-100%)
PPV: 100% (95% Cl, 68-100%)
9 Retrospective 10 Postpartum fever/septic Doppler ultrasonography (10) Sensitivity: 80% (8/10: 1 false
case series shock (9) and abdominal negative confirmed on laparotomy;

pain (9)

1 inconclusive confirmed on CT scan)

MRA: magnetic resonance angiography; NPV, negative predictive value; PPV, positive predictive value.
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Table 2. Findings of 7 studies evaluating management strategies of postpartum OVT

Anticoagulant Resolution of fever, Recurrent VTE, Bleeding,
Reference Study design N Treatment (n) duration n/N (%) n/N (%) n/N (%)
2 Retrospective 60 Anticoagulation alone (24) Median, 3 mo NR 0/24 (0) NR
cohort study Antibiotics and anticoagulation (36) (3-6 mo) NR 0/36 (0) NR
3 Prospective 13 LMWH* 3 mo NR 0/18 (0) NR
cohort study
7 Randomized 14 Antibiotics alone (8) — 8/8 (100) (140 = 39 h) 0/8 (0) NR
controlled trial Antibiotics and heparin (6) 0-6d 5/5 (100) (134 = 65 h) 0/5 (0) NR
1 Retrospective 22 Heparin/VKA (22)t 1-60 mo 0/18 (0)f 0/22 (0) NR
cohort study
9 Retrospective 10 Antibiotics and anticoagulation (36) 10-60 d 9/10 (90) 0/36 (0) NR
case series Operative intervention (adnexal — 1/1 (100) 0/1 (0) NR
excision) (1)
13 Retrospective 11 Initial antibiotics alone (11) — 0/11 (0) 1/11 (9)% 0/11 (0)
cohort study Heparin/VKA (11) 7 dto 3 mo 11/11 (100) 1/11 (9)%, extension 1/11 (9)%
of OVT
8 Retrospective 6 Initial antibiotics alone (5) — 0/5 (0) 1/6 (16.6)§ NR
case series Antibiotics and heparin (4) NR 2/4 (50) 0/6 (0) NR
Operative intervention (vein ligation — 2/3 (67) 1/6 (16.6), NR
and/or oophorectomy/hysterectomy) PE-related death
(3) intraoperatively§
11 Retrospective 6 Initial antibiotics alone (4) — 0/4 (0) 0/6 (0) NR
case series Antibiotics and heparin/VKA (4)Il NR 3/4 (75) 0/6 (0) NR
Operative intervention — 4/6 (67) 1/6 (16.6), possible NR

(vein ligation/resection
and/or hysterectomy) (6)

PE postoperatively

VTE includes recurrent ovarian vein thrombosis, deep vein thrombosis or pulmonary embolism.

LMWH, low-molecular-weight heparin; NR: not reported; PE: pulmonary embolism; VKA: vitamin K antagonist.

*The LMWH regimen consisted of enoxaparin 1 mg/kg subcutaneously twice daily for 2 weeks, followed by 1 mg subcutaneously daily for 3 mo.

tConcomitant antibiotic use was not reported, but it was likely given in a subset of cases where fever was present.

FExtension of left OVT and new right OVT despite treatment with 8 d of antibiotics and 6 d of heparin. The bleed reported was a subcutaneous hemorrhage in a different patient.
§In combination with antibiotics alone (2 cases) or antibiotics and heparin (1 case). A patient with PE had initial antibiotics alone followed by surgery.

lIReceived antibiotics and anticoagulation postoperatively after diagnostic and treatment laparotomy. One patient was treated with dicumarol postoperatively without heparin

therapy.

Follow-up duration ranged from hospitalization (duration not
specified) to a median of 40 months.? Interventions included anti-
biotics and/or anticoagulants, with older studies reporting operative
interventions (ligation of ovarian veins or the inferior vena cava and/
or hysterectomy)®!! often after failure of antibiotics. Earlier studies
primarily included patients with refractory fever,'' whereas more
recent studies also included patients with OVT and no fever, where
antibiotics were not given unless signs of infection were present.'
Studies including antibiotic/anticoagulant therapy were limited by
the fact that OVT was considered only among patients not
responding to antibiotics.*!" In a small randomized trial (14 pa-
tients), there was no difference in fever resolution between women
with septic thrombophlebitis who received antibiotics and women
who received antibiotic/anticoagulant therapy after 5 days of fever
refractory to antibiotics.” In more recent studies all women received
anticoagulant therapy (with or without antibiotics) at the time of
diagnosis with good outcomes reported; however, there was not
a “no-treatment” arm available for comparison. Information on the
duration of anticoagulation was limited, but outcomes (largely
resolution of fever and symptoms) were similar among those treated
with extended anticoagulation (>3 months) and those treated for
shorter periods. Bleeding outcomes were rarely reported. One death
(0.78%) was reported and was in the intraoperative setting.® There
were 2 women with asymptomatic OVT diagnosed in the postpartum
period after trauma, both successfully treated with anticoagulation.’

The duration of anticoagulation was not specifically addressed in
several articles, and the reported duration ranged from 11 days to
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60 months. Two of the largest cohorts of patients received a median
duration of 3 months of anticoagulation> In the absence of high-
quality data, a treatment duration of 3 months can be extrapolated from
other types of VTE, particularly if there are provoking risk factors, such
as the postpartum period. Additional studies evaluating the duration of
anticoagulation in this specific population are still needed.

Limitations to our review include the inclusion of retrospective studies
with variable follow-up and outcome reporting, selection bias with
inclusion of a refractory fever, a small number of patients who did not
receive anticoagulation therapy, and changes in peripartum care over
time. Additionally, we were unable to include screening studies of
asymptomatic pelvic vein thrombosis because of lack of outcome (VTE
recurrence) data for OVT, although in all cases no treatment was given.
A recent retrospective cohort of 50 patients found no new or pro-
gressive symptomatic VTE among patients with OVT who were not
treated with anticoagulants or antibiotics (24%); however, the treatment
and outcomes for the postpartum patient subgroup were not reported.

In summary, although conclusive recommendations cannot be made
based on the small number of studies, lack of comparator arms, and
standardization of outcomes, we offer the following suggestions.
Pelvic MRI has the highest sensitivity and specificity for suspected
postpartum OVT when compared with CT or ultrasonography with
Doppler, but CT or ultrasonography may be more practical to use in
many cases. Based on the current evidence and extrapolation from
principles of treatment of other forms of VTE, anticoagulant therapy
is indicated for patients with symptomatic postpartum OVT, and
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antibiotics should be used adjunctively when infection is suspected.
Asymptomatic postpartum OVT is common in the general obstetrical
population, and treatment may not be needed.

Recommendations

1.

The choice of the initial imaging technique for suspected OVT
may vary based on test availability and patient characteristics.
Pelvic MRI appears to have the highest sensitivity and specificity
for diagnosis of OVT (Grading of Recommendations Assessment,
Development, and Evaluation [grade] 2C).

. If ultrasonography is used to diagnose OVT, we suggest the

addition of Doppler imaging to improve test accuracy (grade 2C).

. For symptomatic postpartum OVT we suggest a short duration

(3 months) of anticoagulation, with the addition of antibiotics in
the cases of suspected infection (grade 2C). We suggest against
use of an extended duration (>3 months) of anticoagulation
(grade 2C) and emphasize the need for additional studies to de-
termine the most appropriate duration of treatment.

. For asymptomatic postpartum OVT, we suggest against the use of

anticoagulation unless there is evidence of thrombus extension or
pulmonary embolism (grade 2C).
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