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Abstract
BACKGROUND
Postpartum ovarian vein thrombosis (POVT) is a rare puerperal complication. It is easily missed or misdiagnosed due to its insidious onset and lack of specific clinical symptoms and signs. This paper reports two patients who developed right ovarian vein thrombosis after cesarean section and vaginal delivery, respectively.

CASE SUMMARY
Case 1 was a 32-year-old female who underwent a cesarean section in labor at 40 wk of gestation due to fetal distress. The patient was persistently febrile after the operation and escalated antibiotic treatment was ineffective. POVT was diagnosed by abdominal computed tomography (CT) and was treated by increasing the dose of low molecular weight heparin (LMWH). Case 2 was a 21-year-old female with a spontaneous vaginal delivery at 39 wk of gestation. The patient developed fever and abdominal pain 3 days after delivery. POVT was promptly identified by abdominal CT, and the condition was quickly controlled after treatment with LMWH and antibiotics.

CONCLUSION
These two cases occurred after cesarean section and vaginal delivery, respectively. The diagnosis was mainly based on imaging examination due to the unspecific clinical symptoms and signs, the CT scan provided an especially high diagnostic value. Comparing these two cases, escalating antibiotics alone did not provide significant therapeutic benefit, but the early escalation of anticoagulant dosage seemed to shorten the disease course. Therefore, early diagnosis by CT followed by aggressive anticoagulation might have a positive effect on improving the prognosis of the disease.
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Core Tip: Postpartum ovarian vein thrombosis (POVT) is a rare puerperal complication. It is easily missed or misdiagnosed due to its insidious onset and lack of specific clinical symptoms and signs. Retrospective literature showed that anticoagulation and anti-infection agents constituted the main treatment modalities for this disease, and the definite diagnosis before treatment mainly depended on imaging diagnosis, especially computed tomography (CT) scans. This paper reports two cases in which early diagnosis and timely treatment likely led to a shorter disease course. Therefore, for patients in whom POVT is suspected, an early CT scan can assist in the early diagnosis. Of course, in view of radiation and other side effects, the clinical overuse of CT scans should still be avoided.

INTRODUCTION
Postpartum ovarian vein thrombosis (POVT) is a relatively rare puerperal complication with an incidence of 0.01%-0.18%[1-3], and is more common after cesarean delivery than vaginal delivery[4]. However, the condition is easily missed or misdiagnosed due to its unspecific clinical symptoms and signs. Delayed diagnosis and treatment may lead to serious complications such as inferior vena cava thrombosis and pulmonary embolism and even endanger maternal life. Therefore, prompt diagnosis and treatment are particularly important. This paper reports two cases of postpartum ovarian vein thrombosis and reviews the relevant literature to provide a reference for the clinical diagnosis and treatment of this condition.

CASE PRESENTATION
Chief complaints
Case 1: A 32-year-old G2P0 female who underwent a cesarean section in labor at 40 wk of gestation due to fetal distress. However, she developed persistent abdominal pain and fever after the operation.
Case 2: A 21-year-old G1P0 female with a spontaneous vaginal delivery at 39 wk of gestation. She also had symptoms such as abdominal pain and fever after delivery.

History of present illness
Case 1: The patient was hospitalized at 40 wk of gestation with possible fetal macrosomia. She had a height of 156 cm, a weight of 72 kg, and a body mass index (BMI) of 29.5 kg/m2. The patient was administered 0.5% oxytocin (2.5 IU oxytocin added to 500 mL 0.9% sodium chloride injection) by intravenous drip to induce labor. On the same day, frequent late fetal heart deceleration was observed. As the uterine orifice was dilated to only 7 cm, an emergency cesarean section (C-section) of the lower uterine section was performed due to fetal distress. A male newborn with a birthweight of 4130 g and an APGAR score of 10-10/1-5 min was delivered. The operation lasted 32 min and went smoothly, with 300 mL of intraoperative bleeding. 
The patient was administered cefuroxime at 1.5 g q8h after the C-section. Referring to the Queensland Clinical Guidelines for Venous thromboembolism (VTE) in pregnancy and the puerperium[5], her risk score was 3 (cesarean section in labor). The patient was administered low molecular weight heparin (LMWH) at 4100 IU qd for standard prophylaxis 12 h after C-section and was informed to mobilize early and move frequently to reduce the risk of thrombosis. 
On postoperative day 1, the patient had a fever with a body temperature of 38.2℃ and no abdominal pain. The white blood cell (WBC) count was 16.40 × 109/L with a neutrophil percentage (NEUT%) of 88.7%, and the high sensitive C-reactive protein (hs-CRP) level was 67.49 mg/L. On postoperative day 2, she developed right-sided abdominal pain, and the physical examination showed tenderness on the right edge of the uterus. The body temperature was 38.3℃, and the laboratory examinations were repeated, revealing a WBC count of 16.19 × 109/L, NEUT% of 91.5%, and hs-CRP of 174.52 mg/L. Therefore, she was diagnosed with a pelvic infection, and the antibiotic was changed to cefoperazone sulbactam at 2.0 g q8h. On postoperative day 4, the patient showed no improvement in abdominal pain, and the temperature was still 38.2℃, with a WBC count of 12.15 × 109/L, NEUT% of 83.4 %, and hs-CRP of 129.11 mg/L. However, the ultrasound of the lower abdomen and vascular ultrasound of both lower extremities showed no significant abnormalities. On postoperative day 6, the body temperature was 37.9℃, and the right-sided abdominal pain was still present. The WBC count was 12.90 × 109/L, with a NEUT% of 82.7%, and an hs-CRP level of 199.22 mg/L. Considering that the abdominal pain and fever had not subsided and the significant increase in hs-CRP, the antibiotic regimen was switched to linezolid at 0.6 g q12h and piperacillin-tazobactam at 4.5 g q8h.
Case 2: The patient was hospitalized for labor at 39 wk of gestation. Her height was 156 cm, her weight was 65 kg, and her BMI was 26.7 kg/m2. On the night of admission, a male newborn was delivered vaginally with a birth weight of 3450 g and an APGAR score of 10-10/1-5 min. The birth process went smoothly, with a total labor time of 16 h and 200 mL of hemorrhage.
Referring to the Queensland Clinical Guidelines for VTE in pregnancy and the puerperium[5], her risk score was 0. Therefore, the patient was not administered LMWH but was also informed to mobilize early and frequently move to reduce the risk of thrombosis. Two days after delivery, her body temperature was normal, and the recovery was smooth. The WBC count was 12.57 × 109/L, the NEUT% was 84.4%, and the hs-CRP level was 57.0 mg/L.
On postpartum day 3, the patient developed a fever of 38.3℃, accompanied by right-sided lower abdominal pain. The physical examination showed tenderness in the right lower abdomen. The WBC count was 12.04 × 109/L, the NEUT% was 84.5%, and the hs-CRP level was 167.91 mg/L. Her signs and symptoms were similar to those in case 1. 

History of past illness
Case 1: In January 2019, the patient underwent curettage for hydatidiform mole, and the postoperative follow-up was uneventful. She had regular menstrual cycles. 
Case 2: The patient had no previous medical history or any surgical interventions in the past.

Personal and family history
Case 1 and Case 2: The personal and family history was unremarkable.

Physical examination
Not applicable.

Laboratory examinations
Not applicable.

Imaging examinations
Case 1: On postoperative day 7, the body temperature was 37.8℃, and an abdominal computed tomography (CT) scan was performed, revealing a strip of high-density shadow in the meridian area of the right ovarian vein (Figure 1A and B), which was highly indicative of venous thrombosis.
Case 2: On postpartum day 3, an abdominal CT scan showed a twisted strip of shadow from the lower pole of the right kidney to the right side of the uterus, which raised suspicions of venous thrombosis. On the next day, a CT enhancement scan revealed a tortuous vascular shadow in the right adnexal area and confirmed the diagnosis of right ovarian vein thrombosis (OVT) (Figure 1C and D).

FINAL DIAGNOSIS
Based on CT scans, both patients were diagnosed with right OVT.

TREATMENT
Case 1: After POVT was diagnosed, the anticoagulation treatment was immediately changed to LMWH 4100 IU q12h. On postoperative day 9, the abdominal pain was significantly relieved, and piperacillin-tazobactam was stopped. On postoperative day 11, the body temperature returned to normal, abdominal pain had disappeared, and linezolid was stopped. On postoperative day 12, she was discharged from the hospital and treated with LMWH at 4100 IU q12h for 3 mo. 
Case 2: After right OVT was diagnosed, LMWH was administered at 4100 IU q12h for anticoagulation and cefoperazone sulbactam at 2.0 g q8h for anti-infection. With the above treatment, her abdominal pain was gradually relieved. On postpartum day 7, the body temperature returned to normal, with minimal abdominal pain. On postpartum day 9, the antibiotics were discontinued, and the patient was discharged. LMWH at 4100 IU q12h was administered for 3 mo.

OUTCOME AND FOLLOW-UP
Case 1: The repeat CT scan 42 days after the C-section revealed that the right OVT had disappeared (Figure 2A).
Case 2: The CT scan 42 days after delivery also revealed that the right OVT had disappeared (Figure 2B).

DISCUSSION
 This paper reports two patients with POVT (the timeline from diagnosis to treatment is displayed in Figure 3), one after C-section and the other after vaginal delivery. In case 1, the disease was initially misdiagnosed, which resulted in delayed treatment and slow recovery. Having learned from case 1, our team promptly diagnosed and treated case 2, leading to a quick recovery. Therefore, the literature related to this disease was reviewed and summarized.
A higher incidence has been reported after C-section than after vaginal delivery[2,6], and the right ovarian vein is also significantly more commonly affected than the left, with 80% to 90% of cases involving the right ovarian vein[7]. This finding may be attributed to the right ovarian vein being longer than the left, and the right ovarian vein is compressed by the right rotation of the enlarged uterus in late pregnancy. The two cases reported also developed thrombosis in the right ovarian vein.
POVT has an insidious onset and atypical clinical symptoms. Its most common symptom is lower quadrant abdominal pain, usually on the side of the thrombosed vein[3,8]. Other signs include fever and palpable abdominal mass[9,10]. As the ovarian veins have a deep anatomical location, positive signs on physical examination are also difficult to detect. Hence, the disease is easily missed and misdiagnosed and can lead to serious and fatal complications such as pulmonary embolism[11,12]. According to the literature[13], the peak onset of POVT is 2 d after delivery, and about 90% of cases occurred within 10 d of delivery. In the current study, the 2 cases both developed within 3 d of delivery, which is also consistent with relevant reports. The differential diagnoses include puerperal pelvic infections, ovarian tumor torsion, acute appendicitis, pyelonephritis, and renal calculi. Furthermore, both cases presented with fever and abdominal pain as the main symptoms, with no other specific manifestations. Due to the rarity of the disease and our lack of clinical experience, case 1 was misdiagnosed as a puerperal pelvic infection. However, we learned from the experience, and case 2 was diagnosed early.
The changes observed in the laboratory examination of POVT are also not specific, mostly characterized by an increase in infectious indicators such as WBC count, NEUT%, hs-CRP, and procalcitonin, while urine culture and blood culture are usually negative[14]. These are consistent with the cases reported in this paper.
Imaging examination is of great value in the diagnosis of POVT. Ultrasound has a sensitivity of 63% and a specificity of 78%, while CT has a sensitivity of 100% and a specificity of 90%, and magnetic resonance imaging (MRI) has a sensitivity of 92% and a specificity of 100%[11]. Although ultrasound is more economical and radiation-free, its application is limited by factors such as abdominal distention, resulting in low diagnostic sensitivity and specificity. MRI is radiation-free but costs much more than CT. Although CT involves radiation, it is still used as the preferred choice in diagnosing POVT due to its high sensitivity, specificity, and lower cost compared to MRI. The cases we reported confirmed that CT has higher sensitivity than ultrasound and also has high specificity.
Currently, there are no guidelines or treatment standards for POVT, and the main treatments include anticoagulation and anti-infection agents. However, the optimal treatment remains controversial.
Khishfe et al[15] suggested that POVT patients with fever and elevated WBC count be treated with broad-spectrum antibiotics for 7-10 d. Bannow et al[11] also recommended antibiotics for POVT patients with suspected infection but did not recommend a specific duration of treatment. Both cases showed signs of infection, such as fever, elevated WBC count, and hs-CRP levels, and both were treated with antibiotics.
POVT should be considered when antibiotics alone are ineffective, and the symptoms persist or even worsen[16]. In case 1, escalating antibiotics yielded unsatisfactory results, and the condition improved significantly after switching to LMWH q12h. In case 2, broad-spectrum antibiotics were administered after prompt diagnosis, with LMWH q12h, resulting in a significantly shorter disease duration than in case 1. Therefore, our cases support the majority of literature, demonstrating that anticoagulation is necessary for POVT patients, even though there are still no guidelines recommending specific anticoagulant drugs, dosage, and course[17]. In the two cases we reported, the anticoagulant treatment with LMWH at 4100 IU q12h was effective, but case 1 also reflected that the treatment with LMWH at 4100 IU qd was not effective. The duration of anticoagulation is inconclusive, and some literature suggested a mean duration of treatment of 3 mo[3,8,11]. Other authors suggested referring to the clinical management of thromboembolism in pregnancy in the absence of clear evidence[18]. Both cases reported in this study were anticoagulated for 3 mo, and the CT scan on postpartum day 42 revealed that the thrombus had disappeared.

CONCLUSION
In conclusion, POVT is a rare and insidious postpartum disease with non-specific symptoms and signs. However, early and definitive diagnosis and treatment are particularly important to shorten the course of the disease and reduce the occurrence of potentially serious complications, such as pulmonary embolism. POVT should be considered in postpartum women with unexplained fever and abdominal pain, especially when antibiotics alone are not effective. CT scan has a high diagnostic value and allows the early diagnosis of suspected POVT patients. Early aggressive anticoagulation and anti-infection agents should have a definite effect. However, in view of radiation and other side effects, the clinical overuse of CT scans should still be avoided.
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Figure Legends
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Figure 1 Computed tomography image showing right ovarian vein thrombosis in case 1 and case 2. A: Axial view (arrows); B: Coronal view (arrows); C: Axial view (arrows); D: Coronal view (arrows).
 [image: ]
Figure 2 Computed tomography image. A: The image of follow up computed tomography (CT) in case 1; B: The image of follow up CT in case 2. 
[image: ]
Figure 3 Time of events and findings. LMWH: Low molecular weight heparin; WBC: White blood cell; NEUT%: Neutrophil percentage; hs-CRP: High sensitive C-reactive protein; CT: Computed tomography; OVT: Ovarian vein thrombosis.






[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2023 Baishideng Publishing Group Inc. All rights reserved.


image4.png
9

JSaishideng®




image5.png




image1.jpeg




image2.png
DOI: 10.12998/wjcc.v11.i16.3877 Copyright ©The Author(s) 2023.




image3.png
g

32-year-old G2P0; 40 weeks
cesarean section in labor

4130 g male infant; APGAR10/10/10
300 mL intraoperative blood loss

body temperature 38.2 °C
LMWH 4100 IlUq d
WBC 16.4 x 10°/L, NEUT% 88.7 %, hs-CRP 67.49 mg/L

body temperature 38.3 °C, right abdominal pain
WBC 16.19 x 109/L, NEUT%915%, hs-CRP 174.52 mg/L
cefoperazone sulbactam anti-inflammatory

body temperature 38.0 °C

body temperature 38.2 °C
WBC 12.15 x 10°/L, NEUT% 834 %, hs-CRP 129.11 mg/L

body temperature 37.9 °C
WBC 12.9 x 10°/L, NEUT% 82.7 %, hs-CRP 199.29 mg/L
linezolid + piperacillin tazobactam instead

body temperature 37.8 °C
CT scan indicated right OVT
LMWH 4100 IlUq 12 h

body temperature 38.0 °C
abdominal pain was relieved significantly
stopped piperacillin tazobactam

body temperature 37.3 °C

abdominal pain disappeared
stopped linezolid

body temperature 37.1 °C
discharge; LMWH 4100 IlUq 12 h

out-patient follow-up: OVT disappeared

21-year-old G1P0; 39 weeks
vaginal delivery

3450 g male infant; APGAR10/10/10
200 ml intrapartum blood loss

body temperature 36.9 °C
no LMWH
WBC 1257 x 10°/L, NEUT% 84.4%, hs-CRP 57.0 mg/L

body temperature 36.8 °C

body temperature 37.9 °C; lower right abdominal pain
WBC 12.04 x 109/L, NEUT% 84.5%, hs-CRP 167.91 mg/L
CT scan revealed suspicious right OVT

LMWH 4100 IUqg 12 h

cefoperazone sulbactam anti-inflammatory

body temperature 38.0 °C
right OVT confirmed by CT enhancement scan

body temperature 38.0 °C

body temperature 37.3 °C
abdominal pain disappeared

body temperature 37.0 °C
stopped cefoperazone sulbactam
discharge; LMWH 4100 IU g 12 h

non

non

out-patient follow-up: OVT disappeared

DOI: 10.12998/wjcc.v11.i16.3877 Copyright ©The Author(s) 2023.




