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prevalence of 10-43%."” In the vast majority of cases, it is

due to benign perianal disease, specifically haemorrhoids
and anal fissures.>* However, it is imperative to consider and
exclude alternative causes for rectal bleeding, including inflam-
matory and neoplastic conditions.

Rectal bleeding is common in pregnancy, with a reported

This narrative review was collated by a multidisciplinary team
of gastroenterologists, oncologists, colorectal and obstetric/
maternal fetal medicine specialists from the Royal Melbourne
Hospital, Peter MacCallum Cancer Centre and the Royal
Women’s Hospital, Melbourne. The literature was reviewed
and summarised (RP, AA, JM, TC and JES) utilising PubMed,
EMBASE and MEDLINE. The respective sections were syn-
thesised (RP, AA and BC) for final review and approval by all
contributing authors. This review aims to guide clinicians in
evaluating rectal bleeding in pregnancy. Management strategies
for specific aetiologies are also discussed.

When to investigate

Perianal conditions become increasingly prevalent as pregnancy
progresses, largely driven by constipation and progressively in-
creasing abdominal pressure.”’ Haemorrhoids arise from a di-
lated arteriovenous channel in the anal submucosa, and about
40% of cases will present with painless rectal bleeding associ-
ated with a bowel action. Perianal fissures result from a tear
in the anal mucosa, typically causing pain exacerbated by def-
ecation.” Differentiating these conditions from a more sinister
cause of rectal bleeding can be readily achieved using a combi-
nation of clinical and diagnostic tests, including assessing for
red flag clinical features (Box 1).

How to investigate

Investigations must be tailored to the individual scenario and
normal ranges in pregnancy, but may include:

e full blood examination;
e iron studies;

e albumin;

o C-reactive protein;

e stool culture;

o faecal calprotectin;

e endoscopy; and

e intestinal ultrasound, computed tomography (CT) and mag-
netic resonance imaging (MRI).

A flow chart summarising investigation and management of
rectal bleeding in pregnancy is provided in Box 2.

, Aysha Al-Ani?, Tiffany Cherry?, Julia Dixon-Douglas”, Jade Eccles-Smith®, Julia Matheson?, Jeanne Tie*®,

Summar

. Rectal bleeding occurs in about 40% of pregnant women,
and is predominantly attributed to benign perianal pathology
(haemorrhoids or anal fissures).

. More sinister causes of rectal bleeding may be heralded by key red
flag clinical and biochemical features. These features should be
evaluated in all women with rectal bleeding. Imaging investigations
or flexible sigmoidoscopy may be warranted. The latter can be
performed safely by experienced operators in pregnant women.

. Women with evidence of haemodynamic compromise, elevated
inflammatory markers, significant anaemia, signs of intestinal
obstruction or compromise to the fetus should be evaluated
urgently. Providers must be mindful of the changes in normal
ranges for common haematological and biochemical parameters
in pregnancy compared with the non-pregnant state.

. Faecal calprotectin is an established tool for identification of
intestinal inflammation and is valid in pregnancy. An elevated
faecal calprotectin level (= 50 pg/g) signifies a need for further
diagnostic evaluation.

. Inflammatory bowel disease may present initially, or with
worsening disease activity, in pregnancy. Expedient diagnosis
with the use of faecal calprotectin, sigmoidoscopy with or
without intestinal ultrasound, exclusion of alternative or
compounding infective aetiologies, and institution of appropriate
therapy are critical. Medical therapies for management of
inflammatory bowel disease can be safely instituted in pregnancy.

. Colorectal cancer incidence is increasing in younger age groups,
but fortunately remains rare. When diagnosed in pregnancy,
colorectal cancer can be successfully and safely managed with a
collaborative multidisciplinary team approach. Early diagnosis is

K key to optimising outcomes.

Routine blood tests

Pregnancy results in many physiological changes that influence
the interpretation of common biochemical and haematological
investigations (Supporting Information). Pregnancy is associ-
ated with increased iron demands and relative dilutional anae-
mia."” Increased renal plasma flow and glomerular filtration rate
in the first trimester results in a 25% fall in serum creatinine,
urea and urate from pre-pregnancy values.* Serum creatinine
then rises in the second to third trimester."* Additionally, preg-
nancy is associated with lower levels of albumin, alanine ami-
notransferase, asparate aminotransferase, y-glutamyl transferase
and bilirubin, while C-reactive protein levels are unchanged but
may increase following instrumental vaginal or caesarean deliv-
ery.*"” Erythrocyte sedimentation rate varies substantially ac-
cording to the presence of anaemia and gestational age.®

Faecal calprotectin

Faecal calprotectin, a granulocyte neutrophil-predominant cyto-
solic protein, is an established marker of intestinal inflammation,
used broadly in the diagnosis and monitoring of inflammatory
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1 Red flag clinical features in the evaluation of rectal bleeding>®

Clinical feature

Differential diagnosis

Blood mixed in with bowel motions, with or without mucus

New or worsening faecal incontinence

Tenesmus (sensation of incomplete evacuation following defecation)
Urgency (urgent need to defecate with concern for maintaining continence)
History of unprotected receptive anal intercourse

Subjective fevers or night sweats

Failure to gain weight or loss of weight during pregnancy without alternative
explanation

Family history of colorectal cancer (particularly at a young age), known
polyposis syndrome or personal history of advanced colonic polyps

Abdominal pain, vomiting, abdominal distension

Vaginal bleeding

Inflammatory bowel disease’
Infective colitis®

Colorectal cancer or advanced neoplasia’

Colorectal cancer or advanced neoplasia’

Bowel obstruction with colonic mass'®

Pregnancy-related complication: placental percreta;" chronic ectopic
pregnancy’

bowel disease and as a discriminator between functional and
inflammation-driven gastrointestinal symptoms."” Faecal calpro-
tectin levels do not change with pregnancy, so can be used reliably
in this setting as a diagnostic and monitoring tool."*"” In women
aged between 16-50 years presenting with gastrointestinal symp-
toms, a faecal calprotectin level of > 50 pg/g can differentiate
between inflammatory bowel disease and functional gastrointes-
tinal disorders with a negative predictive value of 0.99.”

Importantly, the use of faecal calprotectin to avoid endoscopy
can only be considered in those without alarm symptoms, which
include rectal bleeding, bloody diarrhoea, nocturnal diarrhoea
or faecal urgency, weight loss and anaemia.”’ Thus, a normal
faecal calprotectin level in a pregnant patient with rectal bleed-
ing is not adequately reassuring to negate endoscopic evaluation
but is useful when considering inflammatory bowel disease as
a differential.

2 Investigation of rectal bleeding in pregnancy: flow chart

Rectal bleeding in pregnancy

History
Specifically noting red flag
gastrointestinal features

Examination
Including rectal and perineal
examination for external haemorrhoids,
fissures or mass lesion

Y

i

Features of acute severe ulcerative
colitis or bowel obstruction or
physiological compromise

Haemoglobin, aloumin, C-reactive protein,

Investigations
Refer to normal ranges in pregnancy

iron studies
Faecal calprotectin, stool culture and
microscopy

Refer to emergency
department

Suspected colitis

Suspected mass

¢ Suspected benign
lesion

anorectal pathology

!

Symptomatic
management with
re-evaluation

!

Urgent multidisciplinary gastroenterological,
colorectal surgical, and obstetric reviews

Worsening or persistent

| symptoms, development of
red flag clinical features or
biochemical derangement




Additionally, average faecal calprotectin levels are higher in
patients with colorectal cancer than comparable controls. The
negative and positive predictive values of faecal calprotectin
levels < 50 ug/g in a cohort of patients referred for endoscopic
evaluation with suspected colorectal cancer were 98.6 (95%
confidence interval [CI], 95.7-99.6) and 8.7 (95% CI, 6.3-11.9), re-
spectively.21 Notably, this cohort included relatively high risk pa-
tients, being those with alarm symptoms qualifying the need for
a colonoscopy within 2 weeks.”’ Endoscopic evaluation should
be considered in any pregnant patient with rectal bleeding and
an elevated faecal calprotectin level, given the likelihood of an
underlying organic cause warranting therapy. There is no role
for faecal occult blood testing; by definition, this is a screening
rather than diagnostic test and is of no additive value in the set-
ting of reported overt rectal bleeding.

Endoscopy

In the setting of rectal bleeding, an unsedated flexible sigmoidos-
copy performed by an experienced operator is prudent. Medical
interventions during pregnancy are subject to intense scrutiny
owing to the risk of maternal and fetal harm. Endoscopy in preg-
nancy has traditionally been avoided because of concerns about
the impact of medications or bowel preparation; endoscopic
intubation causing fetal trauma; and potential resultant mater-
nal hypoxia, hypotension or cardiac events compromising the
fetus.”” Although randomised controlled trial evidence is lack-
ing in this area given the ethical and practical hurdles, there is
mounting evidence to support the safety and utility of endos-
copy in pregnancy, particularly when performed without seda-
tion. A systematic review of pregnant women undergoing lower
gastrointestinal endoscopy for any indication found a low risk
to both mother and child in all three trimesters of pregnancy.”’
A prospective study of 42 pregnant women with inflammatory
bowel disease undergoing lower gastrointestinal endoscopy
found no increase in adverse outcomes for the mother or new-
born in any trimester compared with controls, although patients
were only followed up until delivery.”* Ultimately, where there
is an indication for endoscopy in a pregnant woman, it should
be performed. Ideally, endoscopy should be deferred to the sec-
ond trimester, but that will be dictated by clinical urgency.”’
Moreover, when clearly indicated, lower gastrointestinal endos-
copy may improve fetal outcomes through prompting changes
in management.”” Experienced anaesthetic and obstetric sup-
port is essential in the context of patient instability and in the
first and third trimesters.”

Imaging evaluation

Imaging evaluation of rectal bleeding is predominantly useful in
suspected inflammatory bowel disease or staging of colorectal
carcinoma, although with modest value for the former. Intestinal
ultrasound can be accurately used by experienced operators in
the first and second trimesters of pregnancy.]8 Intestinal ultra-
sound can assess the colonic wall segments and small bowel for
inflammatory changes; however, its utility in adequately assess-
ing isolated rectal inflammation in pregnancy is limited."

Abdominal CT scans are preferably avoided in pregnancy, given
the radiation exposure for the fetus. This imparts an extremely
low, but not negligible, risk of congenital malformations or child-
hood cancers.”® MRI can be performed for assessment of colonic
inflammation or mass lesions.”® The use of non-enhanced MRI
is not associated with an attributable risk of stillbirth, neonatal
death, congenital anomaly, neoplasm or hearing loss.”” Ongoing
theoretical concerns regarding teratogenicity of gadolinium

contrast in pregnancy preclude its use unless the benefit of con-
trast enhanced imaging is seen to clearly outweigh the risks.”’

When to investigate urgently

Rectal bleeding should be investigated and managed urgently
when it occurs in conjunction with physiological compromise
or threat to ongoing viability of the pregnancy. Women with
anaemia or clinically evident hypovolemia should be urgently
assessed and managed in a multidisciplinary hospital setting.
Women with large volume bleeding or with constitutional
symptoms such as weight loss or failure to meet gestational
weight gain recommendations should also be referred for in-
patient management. Additionally, there are rare cases of rectal
bleeding in pregnancy, such as abdominal ectopic pregnancy
with invasion of the placenta into the bowel wall."” The follow-
ing causes of rectal bleeding require rapid assessment.

Acute severe ulcerative colitis

Acute severe ulcerative colitis is defined by one or more clini-
cal and biochemical signs of toxicity (defined by tachycardia,
fever, elevated C-reactive protein level or erythrocyte sedimen-
tation rate, or fever) with at least six bloody bowel actions daily.28
Patients may or may not have a preceding diagnosis of ulcerative
colitis, with first presentation of acute severe ulcerative colitis
in pregnancy being well described.” Despite comparable re-
sponses to first line and salvage medical therapies, acute severe
ulcerative colitis in pregnancy carries high rates of preterm de-
livery and low birth weights.””*’ Early evaluation and aggres-
sive intervention is therefore warranted and is effective.””"

Sexually transmitted proctitis

Sexually transmitted proctitis can present similarly to inflam-
matory bowel disease-related proctocolitis, with fevers, te-
nesmus, urgency, and rectal bleeding or discharge.” Taking a
thorough sexual history, including of unprotected receptive
anal intercourse, is prudent. Relevant investigations include rec-
tal swabs for bacterial culture and herpes simplex virus types 1
and 2, Chlamydia trachomatis and Neisseria gonorrhoea polymerase
chain reaction, and syphilis serology.” Vaginal swabs for these
organisms, as well as for oncogenic human papilloma virus
types, should be carried out at the same time. Repeat serology
testing for human immunodeficiency virus and hepatitis B and
C in the second and third trimesters may potentially provide the
opportunity to prevent mother—child transmission.

Colorectal cancer

Diagnosis of colorectal cancer in pregnancy remains rare, with
a calculated pool risk of 0.002%.” Early symptoms of colorectal
cancer such as bloating, nausea, vomiting and rectal bleeding
can be difficult to differentiate from common pregnancy-related
complications. Rates of colorectal cancer are increasing in
younger age groups, particularly rectal cancer in those aged
30-39 years.” A review including 119 patients diagnosed with
colorectal cancer during pregnancy found high rates of rectal
primary cancer (44%), with bleeding present in 47%.”° Patients
are commonly diagnosed with advanced disease, likely due in
part to delayed evaluation in the setting of viable pregnancy.”
Expediently considering colorectal cancer as a differential in a
pregnant woman with rectal bleeding may enable diagnosis at
an earlier stage, with resultant decreased morbidity and mortal-
ity.”** Once diagnosed, colorectal cancer staging can occur with
a combination of MRI and targeted liver ultrasound, rather than
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the traditional CT of chest, abdomen and pelvis. Carcinogenic
embryonic antigen levels may be slightly raised in pregnancy,
but levels before resection can still provide a baseline for ongo-
ing cancer surveillance.*

Management of common and serious causes

Haemorrhoids and anal fissures

Haemorrhoid management in pregnancy is typically non-
operative, with a focus on avoiding constipation through dietary
fibre supplementation, stool softeners, adequate fluid intake,
and correct toileting position to minimise straining.>” Further
symptomatic relief may be obtained using warm sitz baths and
topical anaesthetic agents commonly used in non-pregnant pa-
tients; however, specific data regarding safety and efficacy in
pregnancy are not available.” Similarly, anal fissure manage-
ment should focus on prevention and symptom relief.” Glyceryl
trinitrate and calcium channel blocker ointments, and inter-
sphincteric botulinum toxin injections should be avoided due
to inadequate safety data in pregnancy. Surgical intervention is
usually contraindicated.””

Inflammatory bowel disease

It is well established that uncontrolled inflammatory bowel dis-
ease at conception and during pregnancy is a risk factor for ad-
verse pregnancy outcomes, including preterm birth, low birth
weight, and newborns who are small for gestational age.”’*
Current inflammatory bowel disease guidelines highlight the
importance of optimising disease control to avoid pregnancy
and delivery complications.””*® Acute inflammatory bowel dis-
ease flares should be treated expediently during pregnancy.”’
5-Aminosalicylic acid medications (except those formulated
with dibutylphthalate coating), corticosteroids, and anti-tumour
necrosis factor drugs can all be safely instituted in pregnancy,
while data are emer%ing to support the use of more recently
introduced biologics.”*** Surgery may be warranted during
pregnancy in the setting of symptomatic partial or complete
bowel obstruction, medically refractory acute severe ulcerative
colitis, overt intestinal perforation, or toxic megacolon.30 This
should ideally be performed in specialist centres.

Colorectal cancer
Surgical management

The diagnosis of colorectal cancer during pregnancy is challeng-
ing for both the patient and the treating clinicians. Timely man-
agement decisions involving an experienced multidisciplinary
team are critical. Surgical treatment is influenced by the gesta-
tional age, the patient’s preference for termination or completion
of pregnancy, plans for future pregnancies, tumour stage and lo-
cation, and elective versus emergency presentation. Oncological
and survival outcomes are equivalent to those for non-pregnant
patients, provided that diagnosis and subsequent management
are not significantly delayed.”

Early-stage colonic cancers diagnosed before 20 weeks’ gestation
can be treated with surgical resection and primary anastomosis.
Although not specific to colorectal surgery, a recent systematic
review suggests that laparoscopy may be safer than an open
approach in pregnancy; however, there are conflictin§ data on
rates of fetal loss, particularly in the first trimester.”’ Patients
need to be made aware of the small risk of preterm labour or
fetal death in utero, with anaesthetic risk considered highest in
the first trimester. To mitigate anaesthetic risks, surgery may be

deferred to the second trimester in those diagnosed with a co-
lonic cancer in the first trimester.

For colon cancers diagnosed after 20 weeks’ gestation, it may
be reasonable to delay surgical resection until after delivery.
Induction of labour or planned caesarean delivery once fetal via-
bility has been reached may reduce further delays to treatment.”

There are separate considerations when evaluating a patient
with rectal cancer. Staging with MRI is important in guiding
management. In early-stage disease, primary resection is still
recommended, despite the gravid uterus likely requiring retrac-
tion to enable visualisation of the pelvis. There is very limited
research into the safety of restoring intestinal continuity versus
forming a diverting stoma, but the risk of an anastomotic leak
to the both the patient and their pregnancy must be considered.

For patients who present with an emergency complication of col-
orectal cancer such as obstruction or perforation, both the pre-
senting issue and the required intervention will impart risk to
the pregnancy. A diverting stoma, particularly with obstructing
rectal cancers, will provide more gestational time while defini-
tive intervention is planned.”

In advanced metastatic colorectal cancer with a poor prog-
nosis, palliative measures such as stoma formation or colonic
stenting may prolong maternal survival and the period of fetal
gestation.

Radiotherapy

Pre-operative (neoadjuvant) radiotherapy aims to downstage lo-
cally advanced rectal cancer.”” In addition to allowing for a less
extensive surgical resection, neoadjuvant radiotherapy decreases
the risk of local recurrence for cancers less than 12 cm from the
anal verge with high risk prognostic features, including extra-
mural vascular invasion and MRI-predicted circumferential re-
section margin < 1 mm.*” Termination of pregnancy is required
before pelvic radiotherapy for rectal cancer, owing to the signifi-
cant risk of radiation-induced fetal mortality or morbidity.”****’
However, there are viable options for delaying radiotherapy
until post partum if the patient chooses to continue their preg-
nancy. A diverting stoma to prevent obstruction can be formed,
with neoadjuvant radiotherapy and primary surgical resection
undertaken following delivery.d‘o’44 Alternatively, primary surgi-
cal resection can be performed during pregnancy, with radio-
therapy deferred until post partum. Post-operative radiotherapy
does not compromise overall survival compared with preop-
erative radiotherapy, but is associated with an increased risk of
anorectal dysfunction caused by iatrogenic sphincter damage.*’
Because of the considerable risk of infertility following pelvic
radiotherapy, ovarian preservation must also be considered and
can be facilitated at the time of surgery.*

Chemotherapy

Due to the paucity of data regarding systemic therapies in preg-
nancy, indications and recommendations for treatment generally
follow standard practice for non-pregnant patients. However,
teratogenicity of different anti-cancer treatments varies and
should be considered in addition to stage of cancer, burden of
disease and expected benefit to the patient.

The majority of traditional chemotherapy agents have a molec-
ular weight that is able to cross the placenta.”’” Teratogenicity of
all agents is highest in the first trimester, with rates of major con-
genital malformation of up to 20-30% compared with 8% and
6% in second and third trimesters, respectively.47 This compares



with an incidence of congenital abnormalities of 3% of births in
Australia in 2002-2003, with a reported incidence rate varying
between 2% and 6% in international registry data."** In a sys-
tematic review of patients with colorectal cancer diagnosed in
pregnancy, 9.8% received chemotherapy during pregnancy. Of
these pregnancies, 72% resulted in live births. Although there
was one case of hypothyroidism, there were no cases of perma-
nent disability."”

Fluoropyrimidines with or without oxaliplatin (and/or irinote-
can in the metastatic setting) form the backbone of chemother-
apy in colorectal cancer. By far the most experience in pregnancy
exists for fluorouracil. Data from over 50 cases of fluorouracil
use in pregnancy report a low rate of major congenital malfor-
mations of 1.2%."””" There are minimal data for the safety of
capecitabine (one reported case); while oxaliplatin has been used
in combination with fluorouracil in five human births, resulting
in only one case of hypothyroidism.””*’ This exceeds experience
with irinotecan, which is limited to two reported cases, with
one of these cases complicated by intrauterine growth restric-
tion.”” Other non-chemotherapy systemic treatments, including
anti-angiogenic bevacizumab and epidermal growth factor re-
ceptor monoclonal antibodies, have no human data, although
animal data show embryolethal, teratogenic and abortifacient
potential.””

Pharmacokinetic changes associated with pregnancy may af-
fect drug exposure, although the extent to which this affects
efficacy or safety is unknown and no recommendations can be
made regarding altered dosing.” Pharmacodynamic effects of
chemotherapy on the mother should also be considered, with

peri partum myelosuppression raising concern for infection and
bleeding risks. It is recommended that chemotherapy be admin-
istered no later than 33-35 weeks of gestation, or no later than 3
weeks before estimated delivery date ™

Chemotherapy should be offered to pregnant women where it
would otherwise be clinically indicated, but should be avoided
in the first trimester. Transparent discussion regarding the un-
knowns outlined is necessary. Fluorouracil either alone or in
combination with oxaliplatin is the preferred regimen for the
treatment of colorectal cancer in pregnancy, with some human
data to support its safety.””*"

Conclusion

Although common, rectal bleeding in pregnancy may herald
an underlying sinister cause. All cases warrant investigation.
Associated symptoms, relevant personal and family history, and
basic investigation results must be evaluated, and advanced in-
terventions should be promptly facilitated. Despite unique chal-
lenges, consequential causes of rectal bleeding can be effectively
managed in pregnancy when identified and referred for special-
ist evaluation in a timely fashion.
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