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Lower Urinary Tract 
Symptoms

◦ Various physiologic changes during pregnancy result in new 

storage and voiding symptoms:

◦ Rising estrogen levels stimulate bladder hypertrophy.

◦ Progesterone results in bladder hypotonia and increased bladder 

capacity.

◦ Extravesical compression of the gravid uterus decreases bladder 

capacity.

◦ Urine volume increases due to increased glomerular filtration and 

sodium excretion, reabsorption of edema/extracellular fluid, and 

polydipsia.



LUTS Cont.

◦ These physiologic changes result in symptoms 

such as urinary frequency, nocturia, urinary 

hesitancy, retention, and incontinence.

◦ Urinary frequency and nocturia are the most 

common complaints.

◦ Post-partum urinary retention can occur in 1.7-

17.9% of pregnancies.

◦ Risk factors for post-partum UI include epidural 

anesthesia, long duration of labor, episiotomy, 

high birth weight, C-section, obesity, 

instrument assisted delivery, and nulliparity.



LUTS Cont.

◦ Stress urinary incontinence is the most 

common form of urinary incontinence during 

pregnancy with a prevalence of 41% and 

increases with gestational age. This is due to 

increased strain on the pelvic diaphragm and 

the relaxing effect of progesterone on the 

bladder.

◦ Risk factors for SUI include obesity, pre-existing 

SUI, gestational diabetes, advanced age, and 

constipation.

◦ First-line agents in treatment include kegel 

exercises, PFPT, and pessary placement.



Asymptomatic Bacteriuria 
and Symptomatic UTIs

◦ ASB occurs in about 2-10% of pregnancies and lower 
UTIs/cystitis occurs in 1-2% of cases.

◦ UTIs in pregnancy should be treated as there is increased risk 
of preterm birth, low-brith weight, and pre-E.

◦ Treatment considerations for UTIs should both consider 
bacterial sensitivity and decreasing fetal toxicity.

◦ The aminopenicillins and cephalosporins are considered safe 
and generally effective during pregnancy.

◦ In patients with a penicillin allergy, nitrofurantoin is a 
commonly used alternative.



Antibiotic Considerations

◦ Nitrofurantoin is considered safe, however, there are some reports of cleft lip/palate 

when given in the first trimester, additionally, it should be avoided near term due to 

hemolytic anemia in fetuses with G6PD. It should also be avoided in pyelonephritis.

◦ Other antibiotics to avoid in pregnancy include: 1) FQ because of fetal cartilage 

effects, 2) sulfonamides due to risk of hyperbilirubinemia, 3) trimethoprim due to 

increased risk of congenital abnormalities including NTD, 4) aminoglycosides due to 

renal toxicity, and 5) tetracyclines due to bone defects and discoloration of deciduous 

teeth.



Antibiotic 
Considerations 
Cont.

◦ Patients with pyelonephritis or 3 or more culture 
confirmed UTIs during pregnancy should be 
considered for suppressive antibiotics such as a 
low dose amoxicillin, cephalexin, or nitrofurantoin 
daily.

◦ ACOG recommends all women be screened for 
asymptomatic bacteriuria at their initial visit. If 
positive, these women should be treated and 
continued to be screened throughout 
pregnancy. Untreated asymptomatic bacteriuria 
develops into pyelonephritis in 15-45% of 
pregnant women.

◦ Most cases of pyelo occur in the third trimester 
when hydronephrosis and urinary stasis is more 
prevalent.



Hydronephrosis

◦ Occurs in 43-100% of pregnant women. Often asymptomatic.

◦ Risk increases with gestational age. Thought to be caused by 

expanding renal vascular and interstitial volume, hormonal 

changes, and mechanical compression of the distal ureters 

by the gravid uterus.

◦ Most often seen in the right ureter due to its course.

◦ Can have a variety of presentations including flank pain and 

pyelo.



Urolithiasis

◦ Renal colic is the most common non-obstetric cause of 
hospitalization during pregnancy and occurs from 1 in 200 to 
1in 1500 pregnancies.

◦ Risk of urolithiasis during pregnancy is roughly the same as the 
general population.

◦ Most common stone is calcium phosphate over calcium 
monohydrate.

◦ Stone disease is associated with adverse gestational events 
such as preeclampsia, premature rupture of membranes, and 
premature onset of labor.



Imaging 
Modalities In 
Pregnancy

◦ US is the imaging modality of technique to determine if 
there are renal stones, however, it is poor at determining 
physiologic hydronephrosis from obstruction due to a 
calculus.

◦ Adjunct techniques used to assist in differentiation include: 
1) transvaginal US, 2) evaluation of ureteral jets on the 
symptomatic side, 3) calculating the absolute and relative 
resistive indices for each kidney.

◦ If US is non-diagnostic and clinic suspicion is still high, then 
MRI using T2-weighted sequences without IV contrast can 
suggest a ureteral defect. Ureteral dilation above or below 
the pelvic brin (”double kink sign”) can also point towards 
an obstructing stone.

◦ NCCT is the gold standard of diagnosis. ACOG states 
“exposure to less than 50 mGy has not been associated 
with an increase in fetal anomalies or pregnancy loss” 
Normal low dose CT exposes patients to ranges of 2-14 
mGy.



Imaging 
Modalities 
Cont.

◦ Second-line imaging for patients in their first 

trimester includes non-contrast MRI and those 

in their second and third trimesters have the 

options of either MRI or low dose CT.



Treatment 
Considerations

◦ Stone passage during pregnancy is very common, with 
estimated 66-84% of patients not requiring surgical 
intervention.

◦ Per 2016 AUA guidelines, pregnant women with ureteral 
stones and well-controlled symptoms should be offered 
observation as first-line therapy. Pain control should be 
with acetaminophen as NSAIDs and aspirin increase risk 
of bleeding, spontaneous abortion, and cardiac 
malformation/ductal closure.

◦ Alpha blockers or calcium channel blockers cannot be 
recommended due to unknown adverse safety profiles, 
however, tamsulosin is generally considered to be safe 
in pregnancy.

◦ For those who fail conservative management, URS is 
the standard intervention. SWL is contraindicated in 
pregnancy.



Treatment 
Considerations 
Cont.

◦ URS with ureteral stent placement should be 

done with minimal fluoroscopy or under US 

guidance.

◦ Stent changes should be exchanged every 4-

6 weeks due to high risk of early incrustation 

and higher incidence of bacterial growth. 

Due to frequent changes, stent placement is 

not unfavorable option in the first and second 

trimesters.





Labor Considerations

◦ Both bladder and ureteral injury during C-section is quite rare.

◦ Traditional management of an inadvertent cystotomy at the time of 
section consists of a two-layer water-tight closure with absorbable suture 
material in combo with prolonged catheterization.

◦ First step in diagnosis of a ureteral injury involves cystoscopy to assess for 
the presence of clear ureteral efflux, with retrograde ureteropyelography
representing the gold standard to evaluate ureteral integrity. Injury can be 
anywhere from mid to distal ureter.

◦ Those with a history of bladder augmentation should consider C-section.



Long-Term 
Complications

◦ POP is a risk factor of vaginal delivery.

◦ Instrument and forceps delivery has also been 

strongly correlated with prolapse.

◦ The most common cause of urogenital fistula 

in the US is from gynecologic surgery, 

however, the most common cause world-

wide is obstructed labor. This is due to pressure 

from the fetal vertex causing pressure necrosis 

of the surrounding vaginal tissues.

◦ In all cases of vesicovaginal fistula, CT 

imaging should be performed. This is to assess 

for ureteral injury as well as fistula formation.
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THE END


