

[image: image1]
Diverticulitis during pregnancy: A review of the reported cases













	 
	

	TYPE Systematic Review
PUBLISHED 11 November 2022
DOI 10.3389/fmed.2022.942666





Diverticulitis during pregnancy: A review of the reported cases

Konstantinos S. Kechagias1,2*, Konstantinos Katsikas-Triantafyllidis2, Georgios Geropoulos3, Panagiotis Giannos2,4, Marina Zafeiri2, Imran Tariq-Mian2, Maria Paraskevaidi1, Anita Mitra1 and Maria Kyrgiou1,4,5

1Department of Metabolism, Digestion and Reproduction, Faculty of Medicine, Imperial College London, London, United Kingdom

2Society of Meta-Research and Biomedical Innovation, London, United Kingdom

3Department of General Surgery, NHS Foundation Trust, Royal Marsden Hospital, London, United Kingdom

4Department of Life Sciences, Faculty of Natural Sciences, Imperial College London, London, United Kingdom

5Imperial College Healthcare NHS Trust, London, United Kingdom

[image: image]

OPEN ACCESS

EDITED BY
Ludovico Abenavoli, Magna Græcia University, Italy

REVIEWED BY
Nicola Flor, ASST Fatebenefratelli Sacco, Italy
Ferdinando Agresta, ULSS 2 Marca Trevigiana, Italy

*CORRESPONDENCE
Konstantinos S. Kechagias, konstantinos.kechagias18@imperial.ac.uk

SPECIALTY SECTION
This article was submitted to Obstetrics and Gynecology, a section of the journal Frontiers in Medicine

RECEIVED 12 May 2022
ACCEPTED 21 October 2022
PUBLISHED 11 November 2022

CITATION
Kechagias KS, Katsikas-Triantafyllidis K, Geropoulos G, Giannos P, Zafeiri M, Tariq-Mian I, Paraskevaidi M, Mitra A and Kyrgiou M (2022) Diverticulitis during pregnancy: A review of the reported cases.
Front. Med. 9:942666.
doi: 10.3389/fmed.2022.942666

COPYRIGHT
© 2022 Kechagias, Katsikas-Triantafyllidis, Geropoulos, Giannos, Zafeiri, Tariq-Mian, Paraskevaidi, Mitra and Kyrgiou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

Background: Diverticular disease of the colon represents a common clinical condition in the western world. Its prevalence increases with age and only 5% of cases occur in adults younger than 40 years of age, making it a rare condition during pregnancy. The aim of this review was to provide an overview of the reported cases of diverticulitis during pregnancy.

Methods: We conducted a systematic review of the literature based on preferred reporting items for systematic review and meta-analysis (PRISMA) guidelines. We searched three different electronic databases namely PubMed, Scopus and Web of Science from inception to December 2021. Literature search and data extraction were completed in duplicates.

Results: The initial search yielded 564 articles from which 12 were finally included in our review. Ten articles were case reports and two were observational studies. The mean age of the cases was 34 years. The presenting complain was provided for 11 cases. The majority of the patients (10/11, 91%) presented with abdominal pain located mainly on the left (6/11, 55%) or right (4/11, 36%) iliac fossa. The most common diagnostic modality used for the diagnosis of the condition was ultrasonography in nine cases (9/12, 75%) followed by magnetic resonance imaging (MRI) in two cases (2/12, 17%). In spite of clinical and radiological evaluation, the initial diagnosis was inaccurate in seven cases (7/12, 58%). The therapeutic approach was available for 11 cases and it was based on the administration of intravenous antibiotics in six cases (6/11, 55%) and surgical management in five cases (5/11, 45%). Data for the type of delivery was provided in nine studies with five patients (5/9, 56%) delivering vaginally and four patients (4/9, 44%) delivering with cesarean section.

Conclusion: As advanced maternal age becomes more common, the frequency of diverticulitis in pregnancy may increase. Although available guidelines do not exist, the clinical awareness, early recognition of the disorder, using diagnostic modalities such as ultrasound and MRI, and rapid therapeutic approach with antibiotics, may improve maternal and neonatal outcomes.

KEYWORDS
pregnancy, diverticulitis, diverticular disease, acute abdomen, delivery


Introduction

Diverticulosis is defined as the anatomic change in the wall of gastrointestinal tract that is characterized by outpouching of the mucosa and submucosa through the muscularis (1). Diverticular disease, which develops at the base of diverticulosis, most commonly affects the colon, with the vast majority of cases located in the sigmoid (2). Its severity can range from asymptomatic, uncomplicated diverticular disease to symptomatic disease with complications such as acute inflammation (diverticulitis) or diverticular haemorrhage (3).

Although diverticular disease is common, its pathogenesis remains poorly understood (4). Epidemiological studies have shown an inverse relation between the incidence of diverticular disease and fiber content of the diet (5). Low dietary fiber decreases the volume of stool and prolongs transit time, leading to higher intraluminal pressures. Theoretically this high intraluminal pressure may cause herniation of colonic mucosa through areas of weakness (6).

Although recent reports suggest that the incidence of diverticulosis as well as diverticulitis has been increased especially in younger patients, the disease remains relatively rare before the age of 30 with its frequency increasing with advancing age (7, 8). Therefore, diverticulitis rarely affects gestation and is rarely considered as a differential diagnosis when managing pregnant women with abdominal symptoms (9). In addition, the decreased peritoneal signs that are encountered during gestation, further obscure the diagnosis of this entity in pregnant patients.

The aim of this systematic review was to provide a holistic overview of the currently available literature on the reported cases of acute diverticulitis during pregnancy and explore the diagnostic and therapeutic approaches used for the management of pregnant patients.



Methods

This review was designed and conducted in accordance with the preferred reporting items for systematic review and meta-analysis (PRISMA) guidelines (10).


Literature search and data extraction

PubMed, Scopus and Web of science were screened for articles published from inception till December 2021. After removal of duplicates, the remaining titles and abstracts were assessed for inclusion. Two authors (KK and KK-T) searched all databases independently and extracted data in pre-specified forms. Discrepancies in the literature search process and data extraction were discussed and resolved by GG.

There were no language and geographic region restrictions. The terms used for the PubMed search were: (diverticulitis OR diverticular disease OR diverticulosis) AND (pregnancy OR gestation). In Scopus and Web of science, the search was ensued using the aforementioned terms and was further limited based on study type to “articles.” Reference lists of relevant reviews and articles selected for inclusion were additionally manually searched. Two authors (KK and KK-T) extracted data independently on: name of first author, date of publication, country of origin, study design, number of subjects, age of patients, site of diverticulitis, presenting symptoms, diagnostic approach, treatment, gestational age and mode of delivery after the diagnosis of diverticulitis.



Eligibility criteria

The systematic review included all studies which reported cases of diverticular disease or diverticulitis during pregnancy, irrespective of study design. In vitro, animal studies, conference abstracts and other non-peer reviewed sources were excluded from the review. Diagnosis of diverticulitis was established either clinically or using imaging modalities as described in the included studies.



Quality assessment

The critical appraisal checklist for case reports provided by the Joanna Briggs Institute (JBI) was employed to evaluate the overall quality of the included studies (11). The assessment was performed based on the reporting of 8 different elements namely, patient demographics, medical history, health status, physical examination and diagnosis, concomitant therapies, post-intervention health status and drug administration reaction interface. The studies were scored either based on “Yes,” “No,” “Unclear or Not/Applicable” depending on the availability of information for every element.




Results


Study characteristics

Of the 564 publications retrieved from the literature search, 10 studies were eligible for the systematic review. Two more studies were manually retrieved from references of relevant publications. In total, 12 articles were finally included (12–23). The selection process employed during the systematic literature search is described according to the PRISMA statement in Figure 1. In terms of design, ten studies were case reports and two were observational studies (one cohort and one cross-sectional). Four studies were conducted in North America, four in Europe, three in Asia and one in Africa. The characteristics of the included studies are shown in Table 1.
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FIGURE 1
Preferred reporting items for systematic review and meta-analysis (PRISMA) workflow. Diagram of the selection process during the systematic review of the literature.



TABLE 1    Characteristics of the included studies.
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Patient demographics

A total of 12 cases of diverticulitis during pregnancy were identified. The mean patient age was 34 years, based on available data from 10 studies. The mean gestational age at the time of diagnosis was 25 weeks, based on available data from nine studies.



Clinical manifestation, diagnosis, and management

Data relevant to the presenting symptoms of diverticular disease was provided for 11 cases and is demonstrated in Figure 2A. The majority of patients presented with abdominal pain (10/11, 91%). Five (6/11, 55%) and four (4/11, 36%) patients presented with left and right iliac fossa pain, respectively, and one patient (1/11.9%) experienced right upper quadrant pain (Figure 2B). The second most common symptom of presentation was nausea and vomiting, encountered in five cases (5/11, 45%). Less common symptoms included abdominal distension and diarrhea.
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FIGURE 2
(A) Presenting symptoms of the 12 included cases of acute diverticulitis during pregnancy and (B) pain location at the time of presentation.


Regarding the diagnostic approach employed, ultrasound was used as the first diagnostic modality in nine cases (9/12, 75%), and magnetic resonance imaging (MRI) as the initial imaging tool in two cases (2/12, 17%). In four cases (4/12, 33%) an inconclusive ultrasound was followed by an MRI. Despite the clinical and radiological evaluation, the initial diagnosis in seven cases was inaccurate (7/12, 58%), with five initially being diagnosed with acute appendicitis and two with pyelonephritis. In most of the patients, diverticular disease was located in the sigmoid colon (5/12, 42%) followed by the ascending colon (3/12, 25%) and appendix (2/12, 17%). Six women (6/12, 50%) were diagnosed during the third trimester, one (1/12, 8%) during the second trimester and one (1/12, 8%) during the first trimester. The gestational age at the time of diagnosis was not reported for the three remaining cases.

The therapeutic approach was available for 11 cases and it was based on the administration of intravenous antibiotics in six cases (6/11, 55%). Appendicectomy was performed in three cases (3/11, 27%) and simple bowel rest was used in one case (1/11, 9%). Laparotomy and drainage of intra-abdominal abscess with simultaneous cesarean section was performed in one case (1/11, 9%). Additionally, diverticulitis was treated surgically in three cases (3/11, 36%) after delivery due to failed medical management. The operations included right and left hemi-colectomy with anastomosis and Hartmann’s with loop ileostomy.

Data for the type of delivery was provided in nine studies with five patients (5/9, 56%) delivering vaginally and four patients (4/9, 44%) delivering with cesarean section. Two of them were performed as emergency cesarean sections at the time of the diagnostic laparotomy and two as elective procedures. Six of the deliveries (6/9, 67%) were preterm including three spontaneous preterm deliveries (3/9, 33%) and three preterm cesarean sections (3/9, 33%).



Quality of the studies

Quality assessment of the eligible studies revealed that on average all of the recommended elements were fulfilled and thus, these were considered as low risk of bias. Only two studies did not attain a good score mainly due to inadequate availability of data (Table 2).


TABLE 2    Quality assessment of the included studies.
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Discussion

Our study constitutes a contemporary systematic review of published cases of diverticular disease during pregnancy and provides an insight into the clinical manifestation and therapeutic management of this rare disorder during gestation. The current review was undertaken and reported using the PRISMA guidelines.


Findings in context with the literature

The incidence of diverticulitis increases with age. Only 5% of cases affect patients younger than 40 years (24). However, the number of cases during pregnancy is expected to increase as more women delay their childbearing until later in life (25). A single centre analysis from the USA, which covered a 20-year period, reported an incidence around 1 in 6000 pregnancies (26). Diverticulitis is a well-established infectious cause for intra-abdominal sepsis, which may trigger cytokine release and consequently lead to preterm labour (27). Therefore, the disease should be always considered as part of the differential diagnosis of pregnant patients with abdominal symptoms.

Management of symptomatic diverticular disease during pregnancy should balance both fetal and maternal benefit. Nevertheless, due to the rarity of the disorder in the pregnant population, there are no established clinical protocols to achieve this balance. A recent review on the imaging modalities that can be used during pregnancy proposed that the investigation of pregnant women with abdominal symptoms should include the tools that are used in the diagnosis of appendicitis namely: ultrasonography and MRI (28). While ultrasonography plays a pivotal role in the imaging during pregnancy due to its safety profile, the expertise and experience of the radiologist who performs the scan should always be considered as a general limitation of the test (29, 30). In fact, in recent years there has been a shift toward non-contrast MRI for the evaluation of pregnant women with abdominal pain, either as a secondary test following an inconclusive ultrasound scan or as the primary test for some indications (31). Thus, an approach that initiates with a diagnostic ultrasound and continues with an MRI, seems to offer safety and relatively high sensitivity for intra-abdominal pathologies, including diverticulitis (32).

As far as the treatment is concerned, in the non-pregnant population, most cases of uncomplicated diverticulitis can be treated with antibiotics and dietary restrictions (6, 33). Amoxicillin and clavulanic acid constitute the first line of oral antibiotics followed by trimethoprim and metronidazole or cefalexin and metronidazole. Similarly, intravenous regimes include amoxicillin and clavulanic acid as first line followed by cefuroxime and metronidazole or amoxicillin and gentamicin and metronidazole. It is worth noting that the combination of amoxicillin and clavulanic acid should be avoided in third trimester due to the increased risk of necrotizing enterocolitis of the newborn (34). Similarly, trimethoprim should be avoided in first trimester due to folate antagonism (35). Finally, although quinolones are used in non-pregnant patients with diverticular disease are not routinely used during pregnancy and thus, consultation with a maternal–fetal medicine specialist should be considered (36).

Pregnancy should not be a contraindication to surgical management if this is warranted, for example, due to inadequate response to medical management. In a 2019 statement from the American College of Obstetrics and Gynaecology (ACOG) on non-obstetric surgery during pregnancy it was concluded that medically necessary surgery should not be denied in pregnancy due to the adverse effect that the disease itself may have on the pregnant woman and her fetus (37). Rates of fetal loss in pregnant women with acute appendicitis range from 1.5% with simple appendicitis (38) to 6% with generalized peritonitis and up to 36% with perforation (39), which is likely related to the infective and inflammatory insult from the disease itself. Whilst there is a lack of similar data relating to pregnancy outcomes in diverticulitis, it may well be similar, reinforcing the idea that surgical management in pregnancy should not be disregarded. In addition, ACOG concluded that there is a lack of evidence that in utero exposure to anaesthetic or sedative drugs has any negative impact on the fetal brain (37), which may be reassuring for both clinicians and patients.

Diet is another important aspect related to the management of patients with diverticular disease during pregnancy. During the period of gestation, the need for macro- and micro- nutrients as well as dietary fibre increases sharply to support a healthy pregnancy and childbirth (40). Adequate dietary fibre intake has been particularly linked with a reduced risk of gestational diabetes, preeclampsia, and constipation (41) and conceivably may prevent the reoccurrence of diverticulitis (5, 42). This has been attributed to the reduced contact time between bowel contents and diverticula which as a result reduces mucosal irritation (43, 44). The implementation of different dietary restrictions, from nil by mouth, to clear liquids has been also recommended in the past (45). The rationalization behind this is also associated with the reduction in mucosal irritation and inflammation secondary to decreased bowel motility. However, the aforementioned mechanism is not supported by published evidence and consequently, the dogma of a clear liquid diet has been abandoned by most recent guidelines (46).



Strengths and limitations

The current review provides the only available overview of the clinical presentation, diagnosis, and therapeutic management of diverticular disease during pregnancy. Cases included in this review were identified from comprehensive search of databases using a systematic search approach and the quality of the included studies were assessed with scrutiny.

However, despite having applied stringent inclusion criteria, we were unable to rule out the possibility of missing some important cases aggregated in larger series. The small number of included studies constitutes a major limitation and also reinforces the view that diverticulitis during pregnancy is possibly an underreported condition in the literature. Thus, additional studies are required to reach safer conclusions about the optimal diagnostic and therapeutic management of the disease. Publication bias is another potential weak point as case reports of rare or atypical observations are more likely to be published, potentially excluding more common findings. A wider drawback involves the low-quality nature of case reports and series within our systematic review, which hampers the validity and interpretation of conclusions that can be attained. Therefore, their reported findings although appealing, may not reflect the truth without underlying valid description.




Conclusion

Diverticulitis is a condition obstetricians may expect to see increase as advanced maternal age becomes more common. While available guidelines do not exist, the increased awareness of clinicians and the early recognition of the disorder, using diagnostic modalities, such as ultrasound and MRI, are crucial for the management of these patients. A rapid therapeutic approach with antibiotics may improve overall maternal and fetal outcomes, but surgical management should also be considered irrespective of gestation.
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