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Abstract

Urological issues in the pregnant patient present a unique clinical dilemma. These patients may
be challenging to treat due to risks associated with medications and surgical procedures. This
review aims to provide an update on the physiological changes and surgical risks in pregnancy.
In addition, we review the approach for management of urolithiasis and urinary tract infections
(UTlIs) in pregnancy. Lastly, we highlight the importance of a multidisciplinary approach to
placenta percreta, a condition not commonly addressed in urological education.
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Introduction

Pregnant patients presenting with urological complaints can often be a challenging population to
treat. There is a paucity of high-quality literature to guide management and the risks of
inappropriate treatment may have serious consequences for both the fetus and mother. We
reviewed the literature for common urological presentations in pregnancy and present a review
of the literature to help guide clinical decision-making.

Physiology in pregnancy
There are important physiological changes in pregnancy that urologists must consider.
Physiologic hydronephrosis is commonly observed, particularly on the right side; 50-90% of
patients may have hydronephrosis by the third trimester.!? Dilatation develops primarily in the
second and third trimester where the ureters cross the pelvic brim, and so the dilatation tends to
be seen proximal to this.® This is partially due to hypertrophy of Waldeyer’s sheath, the external
longitudinal muscle layer in the distal ureter.* In addition, progesterone reduces ureteric tone,
thereby reducing peristalsis and contraction pressure.® Right-sided hydronephrosis is more
commonly observed as compared to left-sided, as a result of several factors. First, the ovarian
vein on the right crosses over the ureter before entering the inferior vena cava, whereas the left
ovarian vein runs parallel to the ureter before entering the renal vein.” Second, the uterus is
dextrorotated and lastly the left ureter is protected by the gas-filled sigmoid colon.®
Physiological changes may also influence stone formation. The capacity of the collecting
system increases by an estimated 200-300 mL, leading to urinary stasis.” An increased excretion
of sodium, calcium and uric acid due to increased glomerular filtration rate is observed.” These
factors may increase the patient’s propensity to form stones.'® Conversely, increased urine
alkalinity, renal blood flow and excretion of urinary citrate, magnesium and nephrocalcin may
inhibit stone formation.'®!> This leads to no overall change in the incidence of nephrolithiasis in
pregnancy compared to the general population. Yet, the rate of stent and nephrostomy tube
encrustation is higher in pregnancy, possibly due to urinary stasis and the increase in urinary
calcium excretion.'

Surgical risk in pregnancy

The most common indication for urological surgery in the pregnant patient is symptomatic
urolithiasis.!>!'* The American College of Obstetricians and Gynecologists (ACOG) in
conjunction with the American Society of Anesthesiologists (ASA) published recommendations
for non-obstetrical surgery during pregnancy.'®> Important for the urologist to consider are the
following points: a) A pregnant woman should never be denied medically necessary surgery or
have that surgery delayed regardless of trimester because this can adversely affect the pregnant
woman and her fetus and, b) Elective surgery should be postponed until after delivery.'®> A third
recommendation, present in the 2017 ACOG guideline is absent in the 2019 opinion: to perform
non-urgent surgery in the second trimester. This recommendation was largely based on poor
quality data, and has since been removed.'®
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The urologist should approach surgery in the obstetrical patient in a multidisciplinary fashion.
When possible, surgery should be performed in a centre with neonatal and pediatric services' if
the fetus is beyond viability (22 weeks gestational age).!” Obstetrics should be notified if
surgery is planned and peri/intra-operative monitoring coordinated when appropriate.'

Urolithiasis in pregnancy
The incidence of symptomatic urolithiasis in pregnant patients is equal to nonpregnant women of
childbearing age, estimated to be between 0.03-0.53%.'32! The largest and most recent
population-based study from Ontario, Canada, demonstrated an incidence of 0.2% for
symptomatic stones in pregnancy between 2004-2014.2? Kidney stones in pregnancy have been
associated with an increased risk of preterm birth, low birth weight, pre-eclampsia, caesarian
section, premature rupture of membranes and preterm delivery in various studies.??>**
Diagnosis of urolithiasis in pregnancy can be challenging as common symptoms and findings
often occur in the setting of pregnancy independent of urolithiasis. One retrospective review
found that most clinical signs and symptoms were not helpful in distinguishing urolithiasis and
physiological hydronephrosis.?® Left-sided flank pain, microscopic hematuria and a prior history
of stones were reported as statistically significant predictors of urolithiasis.?®

The American Urological Association (AUA), European Association of Urological
(EAU) and American College of Radiology (ACR) recommend ultrasound as the first-line
imaging study in pregnant patients?® 3. Unfortunately, ultrasound is only 34% sensitive for
ureteric stones in this population.?> Adjuncts such as a reduced or absent ureteric jet coupled with
an elevated renal resistive index (RI) or an elevated RI alone have been shown to improve
ultrasound accuracy between 71.9 and 77%.2°%° The Rl is defined as the peak diastolic velocity
subtracted from the peak systolic velocity, divided by the peak systolic velocity.?’ False positives
may occur due to compression of the ureter by the uterus when assessing ureteric jets with colour
Doppler. Therefore, the test should be repeated in the contralateral decubitus position.*

Urolithiasis is one of the most common causes of non-obstetrical admission in the gravid
patient.’! Conservative management with IV fluids and analgesia is recommended as a first step
for suitable patients.*? Likely as a result of the increased ureteric dilation, spontaneous passage
rates for kidney stones <1 cm during pregnancy range from 70-80%, with nearly half of
remaining stones passing spontaneously in the postpartum period.>**33-37 With that being said,
one study of 144 pregnant patients with urolithiasis found that a disproportionally low
percentage of UPJ stones passed spontaneously (27.3%).% Patients that require more aggressive
management include patients with refractory pain, bilateral obstruction, obstruction in a solitary
kidney and obstruction with urinary tract infection (UTI) or sepsis.'>

The use of alpha-blockers for medical expulsive therapy (MET) for ureteric stones is
controversial, even in non-pregnant patients. In appropriately selected non-pregnant patients, (i.e.
distal stones >5mm), MET may be advocated for the passage of ureteric stones.*® Use of alpha-
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blockers for MET is “off-label” with the proposed benefit of smooth muscle relaxation of the
ureters to facilitate stone passage.*” Urologists must question the utility of such medications in
pregnancy given that increased progesterone in pregnancy has an effect of smooth muscle
relaxation.®*? A number of small retrospective studies evaluating MET in pregnant women have
found that MET is not associated with statistically significant maternal or fetal outcomes.***!
One of these studies identified two cases of sudden infant death syndrome in the MET group
compared with none in the conservative management group, though this failed to reach statistical
significance.*’ There is a paucity of high-quality evidence to support the efficacy of MET in
pregnant patients. One meta-analysis of the effects of alpha blockers and antimuscarinics used
alone or in combination therapy to relieve stent-related symptoms found that the efficacy and
appropriateness in pregnant patients is unclear.*?

Temporization with ureteric stents and/or percutaneous nephrostomy tubes has been
widely used in pregnant patients with obstructing stones. This may be performed under local
anesthetic or sedation. Indwelling stents may be poorly tolerated, however, and are at a high risk
of bacterial colonization and encrustation.** Stent encrustation can result in obstruction requiring
further surgical management, and as such stents require exchange every 4-6 weeks in pregnant
patients.3*>* Placement of nephrostomy tubes has been shown to be safe in numerous studies,
though they come with similar limitations as stents.*>#¢

Advances in endourology have improved the safety and efficacy of ureteroscopic
management of stones in pregnancy.'* Spinal anesthetic may be used for the treatment of distal
stones.*’ Ureteroscopy is a safe form of treatment in the pregnant patient as demonstrated in a
2012 systematic review. Eight-six percent (100/116, 86%) of procedures resulted in stone
clearance with a serious complication rate of only 1.6% (1 ureteric perforation, 1 case of
premature uterine contractions which resolved without progressing to preterm labor).*® No
adverse fetal outcomes were observed. Intraoperative complications were rare and post-operative
complications occurred in approximately 8% of patients.*® Post-operative complications were all
Clavien grade II or less (UTI; 4.3% (n=5), stent-related pain: 1.7% (n=2). Five obstetrical
complications were found in a case series of 378 patients, which included premature uterine
contractions, pre-term labor and pre-term delivery.*® Multiple large observational trials have also
been conducted and have shown that while the presence of symptomatic stones increases the risk
of preterm labor, performing ureteroscopy was not found to increase that risk.?***° The largest
of these was a retrospective cohort study identifying 2239 women admitted for nephrolithiasis. In
this review, they found that the odds of preterm birth was 1.72 in patients with stones that did not
undergo intervention.”> Conversely, the odds of preterm birth was 1.69 in patients with stones
who had a procedure.?® There were no maternal or fetal deaths described. Contrary to these
findings a recent population-based study demonstrated, as part of a secondary analysis, a small
increased risk of adverse birth outcome in those pregnancies undergoing ureteroscopy for kidney
stones (OR 1.82, 95% CI 1.34--2.47) as compared to matched control pregnancies with stones
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and no intervention (OR 1.20, 95%CI 1.04-1.39).2? Specifically, ureteroscopy was associated
with increased risk of preterm birth and caesarian section?2,

There is scarce literature to guide the decision to place stents post-operatively. One case
series (n=7) found pregnant patients undergoing ureteroscopy were more likely to return to
hospital with colic if stents were not placed.’! Another case series (n=26) found no difference in
pregnancy outcomes between stented and unstented patients post ureteroscopy.®’

Extracorporeal shockwave lithotripsy (ESWL) is absolutely contraindicated in pregnancy
due to fetal death and malformations observed in animal studies.’*** Percutaneous
nephrolithotomy (PCNL) is considered contraindicated in the pregnant patient due to the need
for general anesthetic, patient positioning, and prolonged need for fluoroscopy.>* There are case
reports of PCNL being performed safely in all three trimesters, but there is not enough literature
to recommend PCNL outside of an experimental setting.>*>¢

Urinary tract infections in pregnancy
Asymptomatic bacteriuria occurs in 2-15% of pregnant women.>’ Lower urinary tract infections,
regardless of symptoms, are associated with a 20-30% increase in developing pyelonephritis in
pregnancy.’® Acute pyelonephritis is one of the leading causes of nonobstetric antepartum
hospitalization.’® Pregnant patients with asymptomatic bacteriuria require treatment to reduce the
risk of ascending infections and pyelonephritis.®®®! Ascending infections and pyelonephritis are
associated with poor maternal and fetal outcomes, including: maternal sepsis, maternal
hypertension, preeclampsia, preterm birth, low birthweight, intrauterine growth retardation
(IUGR), acute respiratory distress syndrome (ARDS), preterm rupture of membranes, and
perinatal death.®'~%* Preterm birth is the primary contributor to fetal morbidity and mortality.®
Pyelonephritis may result in preterm birth in 20-50% of cases.’” The exact incidence of
symptomatic UTI in pregnant women is unknown, though it is estimated to be between 1% and
2.3%.%%67 E. coli is the most common pathogen, isolated in nearly 90% of specimens.®® A
Cochrane review found no difference in rates of pyelonephritis or recurrent urinary tract
infections for patients taking daily low-dose prophylactic antibiotics vs. placebo.®
Antimicrobials should be selected wisely and based on culture results when feasible.
Antibiotics commonly used in pregnancy include penicillin and first generation cephalosporins.
Penicillins, erythromycins and cephalosporins are not associated with an increased risk of birth
defects, and their use is advocated for by the American College of Obstetricians and
Gynecologists (ACOG).”! Tetracyclines lead to fetal dental staining.”” Quinolones have been
shown to damage cartilage when used in pregnant dogs and should be avoided.” Macrolides,
particularly during the first trimester, have been shown consistently to increase the risk of
miscarriage, and there is uncertainty regarding increased risks of cerebral palsy and epilepsy.’*
Trimethoprim interferes with folate metabolism and exposure in the first trimester is associated
with a risk of miscarriage.”> The ACOG considers sulfonamides and nitrofurantoin to be
appropriate for use in the first trimester when there are no suitable alternatives.”! Their use is
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appropriate as first-line agents in the second and third trimester.”! An important clinical caveat is
that the use of sulfonamides and nitrofurantoin are contraindicated in patients with glucose-6-
phosphate dehydrogenase deficiency, or those that may be at risk of having it due to the risk of
jaundice and hemolytic anemia.”!

Radiation safety in pregnancy

Due to concerns regarding harms of ionizing radiation, the overarching principle of medical
radiation management is to keep radiation levels “as low as reasonably achievable” (ALARA)
for all patients.® Ionizing radiation can be viewed as having both stochastic and deterministic
effects. Deterministic effects have a predictable dose dependent effect, and early effects, such as
acute radiation sickness are considered deterministic.®! Chromosomal damage and malignancy
tend to be considered stochastic effects, which follow a linear no threshold model.*>®!' The linear
no threshold model suggests that the risk of malignancy increases in a linear manner and that
even the smallest dose has the potential to increase the risk of malignancy.®? It is important for
the urologist to familiarize themselves with these risks in order to appropriately counsel pregnant
patients in the evaluation and management of urolithiasis. Deterministic effects tend to be
measured by the absorbed dose in Gray, whereas stochastic effects tend to be measured by the
equivalent dose in Sieverts.

Radiation risks to the fetus have been extensively researched, though there are several
uncertainties that still exist. Evidence used to determine the risks associated with ionizing
radiation come primarily from case-control studies and evidence from survivors of the atomic
bombs in Hiroshima and Nagasaki. A large case control study from 1970 examined the children
of mothers who received ionizing radiation. They found that doses on the order of 10mGy led to
the rate of leukemia increasing from a background rate of 0.2-0.3% to approximately 0.3-0.7%.3
Furthermore, the study later found that embryos were more sensitive to the lethal effects of
radiation than more mature fetuses.®> Another study of 1300 adults exposed in utero during the
atomic bomb explosions found no increased cancer risk under 100mGy.*® Another similar study
of 2452 adults found no increased cancer risk under 200mGy.%” To be safe, the most
conservative estimates are used to ensure the safety of the fetus. Multiple national and
international organizations suggest that the accepted safe cumulative dose to the fetus during
pregnancy should be no more than 50mGy, and that 10-20mGy is estimated to increase leukemia
risk by 1.5-2.0 over a background rate of 1 in 3000.3°

When considering kidney stones in pregnancy, the risks of ionizing radiation need to be
balanced against the risk of a negative ureteroscopy due to uncertainty in the diagnosis of
obstructing stones. One trial of 51 women found a negative ureteroscopy rate of only 4.2% in
women who received ultrasound and CT scan, compared to a negative ureteroscopy rate of 20
and 23% in those who received MRI alone and Ultrasound alone, respectively.’!
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Placenta percreta with invasion into urinary bladder

Placenta accreta is an abnormal adherence of the placenta to the myometrium, placenta increta is
invasion of the placenta into the myometrium and placenta percreta has invasion through to
serosa and adjacent structures, such as the bladder.”? The exact incidence of placenta percreta is
unclear, though appears to be more common as rates of caesarean delivery have increased and is
estimated as 1 in 500 in developed countries.”> The most important risk factor for placenta
percreta is the observation of placenta previa in a subsequent pregnancy, following a previous
cesarean delivery.”* Severe hemorrhage may occur, resulting in maternal and/or fetal demise.”
One meta-analysis found maternal and fetal fatality rates of 6% and 19%, respectively.’® Early
diagnosis with US or MRI is critical. Hematuria may occur in 25% of cases with bladder
involvement, through frequently patients are asymptomatic.’*

A case series (n=54) of placenta percreta invading the urinary bladder found a significant
risk of serious complications as 38.9% of patients required partial cystectomy and/or
hysterectomy.’® Partial cystectomy increased the risk of vesicovaginal fistula and need for
further intervention. Seventy-two percent of patients developed early or late urological
complications requiring further surgical intervention.

Urological consultation is recommended before a scheduled delivery, as it has been
associated with a decreased incidence of urological complications.””?® Preoperative ureteral stent
placement has been shown to decrease the incidence of ureteral injury during cesarean
hysterectomy in placenta percreta.” Biopsies of atypical bladder mucosa during cystoscopy
should be avoided as they may significantly increase risk of hemorrhage.”® Anterior bladder wall
cystotomy has been demonstrated to be of benefit to help determine if posterior bladder wall
resection is necessary.!?’ It is also essential for the urologist to know that attempts to dissect
through placenta to save bladder wall is likely to result in massive hemorrhage and should be
avoided.”

Conclusions

Pregnant patients may present with urological problems that necessitate management. Concerns
over maternofetal safety are paramount and add a layer of complexity in the urologists approach
to treatment. It is important to understand the physiological changes associated with pregnancy
and to familiarize ones’ self with the risks and benefits of management strategies in order to
provide the highest level of care to this population. A multidisciplinary approach is advised,
ensuring the patient’s obstetrician is informed of urological interventions planned.
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Table 1 — Antibiotics for asym

tomatic bacteruria and cystitis in pregnancy

71,76-79

Antibiotic Dose Duration

Nitrofurantoin! 100 mg PO BID 5-7 days®®
L 500 mg PO TID

Amoxicillin 875 mg PO BID 5-7 days
L 500 mg PO TID

Amoxicillin-clavulanate 875 mg PO BID 5-7 days

Cephalexin 250 — 500 mg PO QID 5-7 days

Fosfomycin 3g PO One dose®

Trimethoprim- a

sulfamethoxazole” 800/160 mg (DS) PO BID 3 days

?Use should be avoided in the first trimester and at term if other options are available. ®Does not
reach therapeutic levels in the kidney, avoid use if pyelonephritis suspected.
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