Case report
Postpartum case series of Abdominal/Pelvic Abscess in Nizwa hospital: A rare event with review of literature
Abstract:
Introduction –
Intra-abdominal infection (IAI) is a pocket of pus or infected fluid located within the abdominal cavity. IAI is recognized as a major contributor to mortality worldwide if not well managed. Infections can occur within the pelvis, around the operation site, or in the organs. These infections lead to serious complications, lengthen hospital stays, increase medical costs, and can increase maternal morbidity and mortality. 
Aims /Objectives of the study – Mitigating complications from surgical site infection, medical cost containment, ameliorate patient’s outcome and highlight universal standards of care and management.
Study design- Retrospective study of postpartum cases who suffered abdominal /pelvic abscess formation In Nizwa hospital, Oman. Data was collected from the Alshifa computerized electronic system.
Place and duration- Department of Obstetrics and Gynecology and Department of Radiology, Nizwa Hospital -a two-year study.
Methodology- We included 6 cases of postpartum abdominal /pelvic infection during a two-year period from 2022 to 2024. Studied their unusual course of illness with diagnostic and treatment modalities duration their stay in Nizwa secondary care hospital, Oman.
Results- 
The total number of deliveries from 2022 to 2024 were 16,424 Caesarean deliveries accounted to 5045 accounting to 30.71%. 
Abdominal/pelvic infections were noted in 6 cases in the postpartum period, with severe complications requiring various interventions resulting in intricate prolonged course in high dependency/intensive care units, ultrasound guided drainage of pus or surgical re-exploration and few had to be referred to higher center for management. The infection rate was 0.6/1000, in comparison with the worldwide which is 1/1000.
Conclusion-
Although the rate of infection is less than the standard, measures to reduce the morbidity and mortality were taken like identifying the root cause, improving the aseptic technique, and a multidisciplinary approach.
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Introduction:
Cesarean section (C-section) is the most common major operation performed by Obstetricians for delivery of the fetus. Approximately 18.6% is the frequency of C-section, with range of 6 to 27.2%.1 The rate of C-section in Oman is reaching 20%, although the recommended rate of C-section by the World Health Organization (WHO) is not to exceed 10-15%.2
Evidence shows that women undergoing C-section have a higher chance of infection (5 to 20 fold) in comparison to those who delivered vaginally.3  One of the most important risk factor for postpartum infection is surgical site infection.4 It has been reported that the rate of SSI (surgical site infection) post C-section ranges from 3 to 16%, 5,6,7 correlating with our study at Nizwa hospital, which recorded 2.66%.8 Postpartum pelvic abscess is a rare complication occurring in less than 1% of patients who develop endometritis, with the most common sites being posterior cul-de-sac, in the layers of broad ligament, and between the bladder and anterior uterine wall.9
With the use of antibiotic prophylaxis, the incidence of infection has reduced to less than 10% after planned C-section, as against women undergoing emergency C- section without prophylactic antibiotic who develop postoperative infection as high as 30–40% .9,10
Risk factors identified for postpartum infection are poor antenatal care visits, urinary tract infection (UTI), prolonged duration of labor, prolonged operative time, preterm premature rupture of membranes (PROM) leading to chorioamnionitis, subcutaneous hematoma, history of previous C-section, unplanned emergency C-section, excessive blood loss, and postoperative anemia by many studies.2,11 In addition, Diabetes Mellitus (DM), obesity and maternal age (> 35 years) were observed by other studies.5
Presentation of Cases:
Case-1. 
27-year Gravida 3 Para 1 at 37 weeks with cerclage (history indicated) due to previous mid trimester abortion, had emergency C-section as breech in labor. Post-operatively she was readmitted with pain abdomen, high CRP-277mg/dl with total leucocyte count as11.700 cells/ ųl, blood culture positive (Burkholderia species) sensitive to meropenem. She underwent laparotomy, noted gangrenous bowel ended with segmental resection of bowel and re-anastomosis. Had pig tail drainage with antibiotic cover, but her condition complicated with pulmonary embolism for which she required thrombolysis and had full recovery after prolonged complex stay in the intensive care unit for almost 25 days. Probably the source of infection could be attributed to the cerclage with mersilene tape being a braided, polyester, non-absorbable multifilament suture with studies suggesting higher risk of ascending infection.
Case 2. 
[bookmark: _Hlk216620579]27-year Gravida 2 Para 1 term pregnancy, underwent emergency C-section in view of non-progress of labor. Despite use of antibiotics, she developed postpartum pyrexia and abdominal/pelvic abscess. Her laboratory reports showed high CRP 110mg/dl and a total leucocyte count of 15 cells/µL. She was managed with laparotomy and a pig tail drainage of pus. Tissue culture showed heavy growth of Klebsiella pneumonia which was treated with Tazocin (Piperacillin/Tazobactum) and Ciprofloxacin. The reason for her complication was the long 20 laboring hours with absent membranes leading to chorioamnionitis, endometritis and resulting in severe growth of Klebsiella pus in the abdominal cavity.
Case 3. 
25-year Primi Gravida had emergency C-section for fetal distress at term, presented on postoperative day 7 with acute abdomen and wound dehiscence, CRP 379mg/dl with raised total leucocyte count of 25 cells /ųl, wound culture showed GBS sensitive to penicillin and clindamycin. Despite using culture sensitive antibiotics she underwent second look laparotomy for septic peritonitis and abscess drainage with secondary suturing of wound dehiscence. The probable cause of Intra-abdominal abscess was surgical site infection.
Case 4. 
31-year Gravida 3 Para 1 at 39 weeks was admitted in early labor, augmented with amniotomy, was in labor for 24 hours, underwent emergency C-section for fetal distress, and had prolonged surgery due to scar rupture. After 18 days postpartum she presented with abdominal collection, with raised CRP and normal leucocyte count and recovered well with injection Meropenem, although all cultures came negative. Here the reason for infection could be due to prolonged labor and duration of surgery exceeding two hours.
Case 5. 
39-year Gravida 5 Para 4, diabetic at 40 weeks with meconium-stained liquor had emergency C-section. She reported on day 10 post-partum with fever and abdominal distention, with CRP 469 mg/dl with total leucocyte count 11.8 cells/µL with negative blood cultures. CT scan showed intra-peritoneal air bubbles suspecting abscess, and underwent exploratory laparotomy. Body fluid culture showed gram positive cocci sensitive to Meropenem and Clindamycin. Intra-abdominal infection probably attributed to premature rupture of membranes, presence of meconium, improper aseptic techniques by the operating surgeons leading to aggressive proliferation of vaginal micro flora and pathogenic anaerobic organisms. 
Case 6. 
26 years Gravid 2 Para1 at 38weeks with Previous C-section  was induced with foley’s catheter, had a successful vaginal birth after cesarean section (VBAC) and was discharged home in good condition. On day 10 postpartum she presented with abdominal pain, had raised CRP of 130mg/dl and was diagnosed as UTI with Enterococcus faecalis in blood, sensitive to Ampicillin and Vancomycin. Inadequate dose and duration of antibiotics for UTI by the treating clinician resulted in abdominal/pelvic abscess formation which was drained using pig tail by intervention radiologist. Urinary tract infection and foley’s intra-cervical induction are the causes identified in this patient leading to abdominal/pelvic abscess. Studies have elaborated increase incidence of chorioamnionitis, endometritis, neonatal and maternal infections (7.6%), with foley’s catheter induction of labor. 
Discussion:
In our case series, the incidence of IAI accounts to16 % consistent with other studies, among which one case delivered vaginally and rest five cases by C-section. They present with atypical features of endometritis, progressing to pelvic abscess. Risk factors for Intra-abdominal abscess noted in our cases were prolonged labor, Meconium-stained amniotic fluid (MSAF), urinary tract infection, chorioamnionitis, mechanical dilatation with foley’s catheter and pregnancy with mersilene tape cerclage.12 These factors facilitate ascending uterine infection by the vaginal pathogenic anaerobic bacteria. Many studies have suggested meconium being a rich culture for growth of organisms increasing risk of intra-amniotic infection, clinical chorioamnionitis and puerperal endometritis.13
Chorioamnionitis is an independent causative risk factor for intra-abdominal abscess and sequelae following PROM. Many studies 6,14 elaborated the incidence of abdominal/pelvic abscess to be around 15%, similarly seen in case no. 5 in our case series.
Some studies have advocated an increased C-Section time to have increased abdominal infection,14 same as happened in case no.4 of our series. Other studies observed an increased blood loss to significantly raise the infection rate, as the reduction of hemoglobin level may have a negative impact on macrophage activity and impeding the wound healing process. 14,15 
One cause identified in our case series, probably could be the new postnatal ward with closed ventilation increasing the nosocomial as notified by our infection control team. There is also a threat of widespread resistant microorganisms which is of concern for clinicians accounting to 43% of infection.16 In case nos.1,2,3 and 5 had a mixture of Klebsiella, Enterococcus faecalis and other gram-positive cocci isolated. In spite of initiation of systemic antibiotic according to protocol and culture sensitivity, treatment failed in some cases needing surgical intervention. 
Ultrasound of pelvis is the first and preferred method of choice to evaluate a pelvic mass, as the machines are small, more reliable, less expensive and enabled as a diagnostic tool worldwide.10 Computed tomography(CT) scan determine the size and location of an abscess as a hypo dense area with peripheral round or oval intensification, hence has slightly better sensitivity and specificity than ultrasound. A review of a few studies in the past, has shown the sensitivity of CT scan as 78% to 100 % and  specificity of 100% as compared to ultrasound with  sensitivity of 75 to 82% and specificity 92 % in detecting abscesses.14 
Furthermore, Nguyen TL, et al recommended MRI to clarify or supplement findings of ultrasound, but does not determine the origin and the extent of the mass.17 In all our cases CT scan was the predominant diagnostic confirmatory modality used and none required MRI.
Antibiotic regimen recommended in most studies for postoperative infection is the combination of Clindamycin or Metronidazole plus penicillin or ampicillin plus Gentamicin.18 Contrary to our cases where Ceftriaxone was initiated for all cases as Clindamycin is not the mainstay of our infection protocol. Meropenem and Tazocin were the antibiotics used based on the culture sensitivity and the patients responded well. The treatment with a broad-spectrum parenteral antibiotic should be started promptly and continued until the patient is afebrile for 48 hours. Thereafter, the patient can be on oral antibiotics for 10–14 days in total.9
Two of our cases -2 and 6 had ultrasound guided drainage and case 4 was treated conservatively with antibiotic. If failed medical management, percutaneous drainage (image-guided drainage by ultrasound, CT or fluoroscope) is standard therapy with success rate of 80-90%.19 Laparoscopic drainage is the preferred mode of management as it gives better image from several areas. It limits SSI as port sites will be away from the previous scar and lastly complications associated with laparotomy approach like postoperative infection, pain, scar formation and bowel obstruction are reduced to a large extent.In our setting, case -1,2,3 and 5 had laparotomy. Intra-abdominal double drains were inserted in all cases for speedy recovery. Unavoidable complications like pulmonary embolism and bowel resection cropped up in case no-1. A study of 408 cases in Egypt, 355 cases (87.0%) the pus was drained by re- exploration, whereas, 34 (8.3%) were managed conservatively. Among all, 5 cases died due to septicemia (1.22%).7
However we should think of other differential diagnosis while doing the work up for antibiotic resistant febrile episodes 20 like postpartum ovarian thrombosis, retained foreign body, like missed gauze presenting clinically and radio-logically similar to tumor or abscess.21 
The potential sequel of pelvic abscesses includes secondary infertility, ectopic pregnancy, chronic pelvic pain and hydrosalpinx should be anticipated.9
Finally, in order to reduce the risk of infection the healthcare workers and the institutions need to implement changes in our practice. Executing quality improvement measures significantly reduces post C-Section infection at an institutional level. In our institute infection control audits and patient safety surveillance are routinely being conducted, facilitated and organized to limit such experiences to minimum possible.
CDC focuses on prevention, rapid identification and management of postpartum infections like sepsis, emphasizing hand hygiene wound care and prompt medical attention for symptoms like fever or uterine tenderness recommending broad spectrum antibiotics for severe cases.22  Similarly, WHO guidelines advocate early detection of infection and appropriate antibiotic use to combat antimicrobial resistance, emphasizing hand hygiene and vaginal cleaning with povidone -iodine or chlorhexidine before a C-section and is being followed in Nizwa hospital.
Conclusion:
The abdominal-pelvic abscess incidence could be reduced by identifying the root cause, improving the practice by undertaking preventive measures. The key is a collaborative approach with prompt diagnosis, close monitoring, precise and quick treatment in order to avoid the morbidity and mortality. Pelvic abscess should be a strong consideration in any post cesarean section case with puerperal pyrexia not responding to antibiotic treatment and should be managed with great urgency and accuracy.
ABBREVIATIONS: 
IAI- Intra-abdominal infection
PROM- Premature rupture of membranes
DM- Diabetes mellitus
WHO- World Health Organization 
CRP- C reactive protein
UTI- Urinary tract infection
VBAC- Vaginal birth after cesarean section 
MSAF- Meconium stained amniotic fluid
SSI- Surgical site infection
MRI- Magnetic resonance imaging
CT- Computerised tomography
CDC- Centers for disease control
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(figure 1) Axial CT section of the lower abdomen revealed a left paracolic collection with air locule posteriorly suggestive of infected collection Case-1
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(figure 2).Axial CT section of the pelvis revealed large collection seen deep to the abdominal wall with air locules suggestive of infected collection Case-2
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