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CLINICAL CARE CONUNDRUM

All in the Stream
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A 67-year-old man presented to the emergency depart-
ment with four days of nausea, vomiting, and chills. He 

was originally from the Philippines but lived in the United 
States for six years. His past medical history was notable for 
nephrolithiasis for which a ureteral stent had been placed and 
was subsequently removed three years prior. He reported no 
abdominal pain, diarrhea, dysuria, urinary frequency, hematu-
ria, cough, headache, or fever. He was a retired high school 
teacher and a lifelong nonsmoker.

This patient presents with a nonspecific constellation of con-
stitutional and gastrointestinal (GI) symptoms. A system-based 
approach may be helpful when considering the differential diag-
nosis. Chills most often suggest infection, especially in older pa-
tients. With regard to GI causes, acute gastroenteritis and other 
food-borne infections can cause nausea, vomiting, and chills, but 
these are typically accompanied by abdominal pain and diarrhea 
and often resolve in less than four days. Abdominal pain would 
also be expected with cholecystitis as well as more life-threaten-
ing causes of nausea such as acute pancreatitis, mesenteric isch-
emia, and bowel obstruction. In contrast, abdominal pain would 
not be expected with a central nervous system (CNS) infection 
such as a brain abscess, which may cause nausea from increased 
intracranial pressure. Headaches occur in a majority of these cas-
es, making CNS etiologies of nausea less likely. Cardiovascular 
causes, including myocardial ischemia and infarction, may lead 
to nausea and vomiting, but these are less likely given the ab-
sence of chest pain. Genitourinary causes must be considered, 
especially given his history of both nephrolithiasis and instru-
mentation. A stricture or recurrence of nephrolithiasis could lead 
to acute pyelonephritis or perinephric abscess, although both 
commonly present with urinary tract symptoms. Uremia, possibly 
from obstructive uropathy given the patient’s history of nephroli-
thiasis, could also lead to this constellation of symptoms.

 
On examination, temperature was 101.6 °F, heart rate 

126 beats per minute, respiratory rate 18 breaths per 

minute, blood pressure 120/76 mm Hg, and oxygen satura-
tion 98% on room air. The oral mucosa was moist, heart 
sounds were normal without murmurs, lungs were clear to 
auscultation, and abdomen was soft, nontender, and nondis-
tended. There was no flank tenderness, and penile, testicular, 
and prostate examination findings were normal.

Laboratory studies revealed a serum sodium of 126 mEq/L, 
potassium 5.0 mEq/L, chloride 98 mEq/L, bicarbonate 15 
mEq/L, blood urea nitrogen 88 mg/dL, creatinine 9.0 mg/dL, 
calcium 8 mg/dL, glucose 110 mg/dL, and albumin 3.3 g/dL. 
One year prior, serum creatinine was 1.4 mg/dL. His white 
blood cell (WBC) count was 8.0 k/uL with normal differential, 
hemoglobin 11.4 g/dL with normal MCV, and platelet count 
was normal. Serum osmolality was 286 mOsm/kg and serum 
parathyroid hormone (PTH) level 63 pg/mL (normal, 10-65). 
The urinalysis revealed cloudy urine with a specific gravity 
1.009, 54 red blood cells (RBC), 236 WBC, large leukocyte 
esterase, negative nitrite, trace protein, and no casts or dys-
morphic RBCs. A random urine specimen revealed sodium 
of 86 mEq/L, potassium 16 mEq/L, chloride 80 mEq/L, and 
creatinine 70 mg/dL. 

Fever and tachycardia support an infectious cause of his symp-
toms. Absent flank tenderness and a normal genitourinary ex-
amination have only moderate negative predictive values for 
acute pyelonephritis and prostatitis, respectively. The most 
striking laboratory finding is his azotemia. Acute kidney injury 
(AKI) is more likely than chronic kidney disease (CKD) given that 
the PTH level is normal and the serum creatinine from a year 
ago was near normal. The most useful finding to differentiate 
AKI from CKD is the presence of atrophic kidneys on imaging. 
The low bicarbonate level indicates a metabolic acidosis. His 
serum anion gap is 13 mEq/L, which falls above most normal 
ranges. A mildly elevated serum anion gap together with a 
“delta serum anion gap/delta serum bicarbonate” ratio less 
than one suggest concomitant anion gap metabolic acidosis 
and non anion gap metabolic acidosis. The latter, coupled with 
a history of nephrolithiasis, may point to the possibility of renal 
tubular acidosis and AKI caused by urinary tract obstruction. 
This could also account for the marked hyponatremia. More-
over, his high fractional excretion of sodium (9%) is not sug-
gestive of prerenal injury, the most common acute renal injury 
among patients who present to the emergency department. 
Hematuria carries a broad differential diagnosis, but most com-
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mon causes include nephrolithiasis, urinary tract infection (UTI), 
prostatitis, neoplasm, and glomerulonephritis (GN). The lack of 
casts and dysmorphic RBCs makes GN unlikely. Taken together, 
his vital signs, examination, and laboratory studies suggest a 
high likelihood of an upper UTI (acute obstructive pyelonephri-
tis) in the context of AKI due to obstructive uropathy.

Despite both a normal serum WBC count (which has only a 
moderate negative predictive value) and his low risk of develop-
ing life-threating organ dysfunction from sepsis based on a quick 
Sequential Organ Failure Assessment (qSOFA) score of zero, it 
is appropriate to start antibiotics after drawing blood and doing 
urine cultures. The next step should include administration of 
a broad-spectrum regimen that is appropriately dose-adjusted 
for renal dysfunction, such as an antipseudomonal carbapenem 
and vancomycin to cover extended-spectrum beta-lactamase 
(ESBL)-producing organisms, Pseudomonas aeruginosa, and 
methicillin-resistant Staphylococcus aureus (MRSA). This broad 
coverage is indicated for empiric treatment of complicated 
obstructive pyelonephritis, a condition that may arise from sig-
nificant urinary obstruction and that carries a high risk of rapid 
clinical deterioration. He should undergo a rapid bedside test to 
assess for urethral or bladder outlet obstruction: either a blad-
der ultrasound or temporary insertion of a bladder catheter. He 
should also have an urgent computed tomography (CT) of his 
abdomen and pelvis without intravenous (IV) contrast, looking 
for evidence of urinary tract obstruction. A CT is preferred over 
ultrasound of the kidneys and bladder as CT has higher sensitiv-
ity and specificity for nephrolithiasis and neoplasm.

 
A CT of the abdomen and pelvis without IV contrast 

revealed bilateral hydroureter and hydronephrosis with 
multiple punctate calcified stones within the right calyces and 
the distal right ureter (Figure 1, Figure 2). However, these 

appeared too small to cause the degree of obstruction visu-
alized. There were no stones noted in the left ureter to ac-
count for the obstruction, though small stones were noted in 
the left calyces. The bladder appeared normal.

Rarely are both ureters obstructed proximal to the ureteroves-
ical junctions in the retroperitoneum. When they are, CT scans 
usually reveal culprit lesions that are extrinsic to the urinary 
tract, such as masses or retroperitoneal fibrosis, the latter of 
which can be associated with IgG4-related disease. Intrinsic 
causes of urinary tract obstructions include ureteral strictures 
(from infections, nephrolithiasis, instrumentation, prior radio-
therapy, or rarely urothelial cancer), blood clots, metastatic 
ureteral deposits, or nephrolithiasis. While most intrinsic caus-
es are unilateral, the patient is predisposed to strictures given 
his history of ureteral instrumentation. A preexisting unilater-
al obstruction due to a stricture may now, therefore, be un-
masked by a second intrinsic obstruction in the contralateral 
ureter. Alternatively, given his remote history of living in the 
Philippines, a site where Schistosoma haematobium is endem-
ic, chronic genitourinary schistosomiasis may have caused ure-
teral strictures due to granulomas, fibrosis, or pseudopolyps.

More commonly, bilateral hydroureter with bilateral hydro-
nephrosis is caused by an obstruction of the bladder or ure-
thra. CT scans can reveal prostatic hyperplasia (occasionally 
with protrusion into the bladder) and increased bladder wall 
thickness as a result of chronic bladder outlet obstruction, but 
the negative predictive value of either finding is modest. More 
revealing is that the patient reported neither an inability to 
pass urine (in fact, a “random” urine sample was obtained) nor 
suprapubic discomfort. Both symptoms would be pronounced 
with acute bladder obstruction but may be minimal with slowly 
progressive obstruction. In either case, a distended bladder 
would have been seen on the CT scan. 

Regardless of the cause or whether the obstruction is in the 
upper or lower urinary tract, emergency intervention is need-
ed to relieve the obstruction when AKI presents with bilateral 
hydronephrosis. A urology consultation should be sought ur-

FIG 1. Coronal unenhanced abdominal CT scan shows (A) bilateral hydrone-
phrosis (arrows) and (B) bilateral hydroureter (arrowheads).

FIG 2. Axial unenhanced abdominal CT scan shows (A) bilateral hydronephrosis 
(arrows) and (B) more prominent hydroureter (arrowhead)
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gently to determine the best strategy to relieve the obstruc-
tion. This may include bilateral percutaneous nephrostomy 
tubes given that the obstruction appears to be above the level 
of the bladder. Their findings will also direct additional diag-
nostic workup. 

 
The patient received ceftriaxone and underwent cystos-
copy, which revealed a stricture of the distal bulbar ure-

thra. The ureters and bladder could not be completely visual-
ized due to hematuria. The urethral stricture was dilated, and 
a Foley catheter was placed. In the operating room, the pa-
tient had a fever of 103 °F and developed severe hypoten-
sion unresponsive to 3 L of intravenous normal saline. Nor-
epinephrine infusion was initiated for refractory hypotension.

Except for transurethral prostate resections, endoscopic uro-
logic procedures rarely lead to a stricture of any segment of 
the urethra, suggesting that the previous ureteral stent place-
ment and retrieval were not causal. Longstanding Mycobac-
terium tuberculosis or Schistosoma haematobium infection 
occasionally causes urethral strictures presenting as bilateral 
hydronephrosis. The multiple punctate calcified “stones” 
demonstrated on CT may suggest either diagnosis if they were 
actually calcified granulomas. 

Regardless of the cause, most patients with a urethral stricture 
have chronic lower urinary tract symptoms such as decreased 
stream and the feeling of incomplete bladder emptying. Since 
this patient does not report these symptoms, it is important 
to consider if the stricture might be merely incidental. The ab-
sence of pain is more telling than the absence of chronic or re-
current symptoms. Lack of pain argues strongly against a pure 
de novo acute obstruction because abrupt stretching of the 
renal capsules and the walls of the collecting system is usually 
painful. Slow stretching caused by a progressive stricture may 
mask the pain of a superimposed acute obstruction. A blood 
clot, for example, may have precipitated an acute-on-chronic 
obstruction upon lodging at the urethral stricture. 

The worsening systemic response to the procedure may be 
due to increased intravesical pressure by dilation and cystos-
copy, which may have caused subsequent backflow of bacte-
ria from the renal parenchyma into the circulation (pyelorenal 
backflow). The broad-spectrum antibiotic regimen suggested 
above and IV crystalloid infusion should be continued with 
close hemodynamic monitoring.

 
Treatment for severe sepsis was initiated with empiric 

piperacillin-tazobactam, ceftriaxone was discontinued, 
and the patient was transferred to the intensive care unit 
(ICU). Norepinephrine was discontinued after 24 hours. De-
spite the indwelling Foley catheter, his kidney function wors-
ened (creatinine increased to 10.5 over the next 36 hours, 
and he remained oliguric). Therefore, bilateral percutaneous 
nephrostomy tubes were placed to relieve the ongoing ob-
struction. In the ICU, he remained febrile, despite receiving 
piperacillin-tazobactam, through hospital day 7. Serial blood 
and urine cultures all remained negative. HIV testing was 

negative. His chest radiograph was unremarkable, and trans-
thoracic echocardiogram was normal. His creatinine im-
proved but plateaued at 2.5 mg/dL by day 7.

Worsening renal function (alongside oliguria or anuria) despite 
a functioning Foley catheter suggests either intrinsic renal 
disease or bilateral ureteral obstructions. The initial attempt 
at relieving the obstruction with a Foley catheter did not take 
into consideration the bilateral ureteral strictures. As a result, 
soon thereafter, the insertion of percutaneous nephrostomy 
tubes was necessary. Given the severity of his illness, underly-
ing obstructive uropathy, and persistent fever, suggesting an 
ongoing infection, one strategy would be to continue antibi-
otics with broader coverage than piperacillin-tazobactam. This 
approach may be reasonable, given the emergence of ESBL 
organisms and the possibility of MRSA due to instrumentation. 
However, it is important to note that only sterile pyuria has 
been identified to date, which raises the possibility of nonbac-
terial infections. Although chronic infection with Schistosoma 
haematobium can cause bilateral ureteral strictures, associ-
ated fever is limited to the acute phase of infection and not 
the chronic obstructive phase, unless there is a superimposed 
infection. Genitourinary Mycobacterium tuberculosis remains 
a likely possibility, regardless of the unrevealing chest radio-
graph. Urine nucleic acid amplification and acid-fast bacilli 
(AFB) smear and culture, the best initial diagnostic test, should 
be sent. Although less definitive, a tuberculin skin test and an 
interferon-gamma release assay should also be conducted. 
Histopathology of the ureters obtained by repeat cystoscopy 
may be diagnostic, but given the limited visualization during 
the last cystoscopy and the recent dilation of the urethra, this 
option should be kept in reserve for now. 

 
Antibiotics were discontinued on day 7, but the patient 
continued to experience ongoing fever. Urine Histoplas-

ma and serum cryptococcal antigens were negative. His urine 
AFB smear was 1+ positive. Liver function tests revealed a 
total protein of 7.0 g/dL, albumin 3.0 g/dL, total bilirubin 1.2 
mg/dL, direct bilirubin 0.3 mg/dL, alkaline phosphatase 418 
U/L, aspartate aminotransferase 65 U/L, alanine aminotrans-
ferase 88 U/L, gamma-glutamyltransferase (GGT) 609 U/L 
(normal, 3-60), and lactate dehydrogenase 284 U/L (normal, 
85-210).

Acid-fast bacillus in the urine strongly suggests Mycobacteri-
um tuberculosis (MTB) with several reports of likelihood ratios 
greater than 10. Nevertheless, confirmation is needed to rule 
out nontuberculous mycobacteria because of potential hepa-
totoxicity from treatment. Up to six urine samples should be 
sent for mycobacterium culture. However, false negative rates 
of up to 90% are reported, and final test results can take up to 
two months, so other methods of confirmation should be si-
multaneously sought. A nucleic acid amplification test of urine 
could rule in a pathogenic species within 24 hours. Alterna-
tively, the probability of a nonpathogenic colonizing species 
would be negligible if a caseating granuloma was found. Bi-
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opsy could be obtained from the ureters, as suggested above. 
Liver biopsy should also be considered, especially if the mod-
erate elevations in alkaline phosphatase and GGT (the most 
common liver enzyme abnormalities in hepatic tuberculosis) 
did not merely wax and wane with sepsis. 

 
A CT of the thorax without IV contrast was done to evalu-
ate for evidence of pulmonary disease given the positive 

urine AFB. This demonstrated bilateral fibrotic upper lobe 
opacities suggestive of prior granulomatous disease but no 
cavitary lung lesions (Figure 3). Three sputum smears were neg-
ative for AFB, but one sample showed Mycobacterium tuber-
culosis detected by a polymerase chain reaction (PCR) probe.

Given the concern for genitourinary tuberculosis (GUTB), it is ap-
propriate to place the patient in respiratory isolation to exclude 
concomitant pulmonary tuberculosis (TB). AFB smears were 
negative, but the sputum PCR probe was positive, confirming 
pathogenic MTB. However, the negative AFB smears make the 
likelihood of pulmonary infectivity low. As a result, contact tracing 
is often deemed unnecessary by hospital infection control teams. 
Though his chest radiograph was normal, CT showed bilateral up-
per lobe fibrotic disease suggestive of prior pulmonary TB, thus 
making it likely that the current GUTB represents reactivation.

The two-month initiation phase of treatment with four an-
tituberculosis drugs should begin while drug susceptibility 
tests are pending. Potential hepatotoxicity should be closely 
monitored, ideally by a clinician with experience treating tu-
berculosis in patients with existing liver disease. As a general 
precaution, alcohol should be avoided as should medications 
such as acetaminophen that are known to be hepatotoxic. 
Urology follow-up is also needed because about one-third of 
tuberculous ureteral strictures treated initially with percutane-
ous nephrostomy do not resolve with antituberculosis therapy.

 
The patient was started on weight-based antituberculosis 
treatment with four antimicrobial agents (rifampin, eth-

ambutol, pyrazinamide, and isoniazid). He was seen in the in-

fectious disease clinic two weeks later; his fever had resolved, 
and his liver function tests showed normalization of AST and 
LDH as well as a 45% reduction in his GGT and alkaline phos-
phatase levels. Two months following discharge, a nuclear 
medicine radionuclide angiogram renal flow scan showed nor-
mal right kidney function. The right nephrostomy tube was 
subsequently removed. He continued to have left kidney out-
flow obstruction due to a residual ureteral stricture (Figure 4). 
Repeat cystoscopy and attempted left ureteral stenting was 
unsuccessful. The left nephrostomy tube remained in place.

DISCUSSION
According to the Centers for Disease Control, in 2017, 10 mil-
lion people became sick with TB, and there were 1.3 million 
TB-related deaths worldwide with 9,150 cases reported in the 
United States. Extrapulmonary TB (EPTB) constitutes 10% of all 
TB cases globally.1-4 GUTB is the second most common form 
of EPTB after lymph node TB, and it occurs in up to 20% of all 
pulmonary TB cases.2,3

Mycobacteria reach the genitourinary (GU) tract via hema-
togenous spread during primary infection or reactivation of 
TB. This leads to cortical and medullary lesions, which can 
heal spontaneously or eventually (average of 22 years) rupture 
into the tubules and onto the collecting system, ureters, and 
bladder.5,6 Spread to the ureter and bladder leads to multiple 
ureteral strictures and contracture of the bladder with disrup-
tion of the ureterovesical junction (UVJ), which causes hydro-
ureter and hydronephrosis.7 Unilateral kidney involvement is 
most common, but bilateral involvement can occur following 
exacerbated hematogenous spread, particularly in immune 
deficient patients. Bilateral kidney involvement is also possi-
ble from retrograde spread to the good kidney due to bladder 
contracture and UVJ disruption.8,9 Distal infection can involve 
all aspects of the male and female genital tracts, but urethral 
strictures are extremely rare.10,11

GUTB affects males more than females (2:1) and presents in-
sidiously at 40 to 60 years of age.12 Other risk factors for TB in-
clude birth in TB endemic areas, prior TB infection, immunosup-

FIG 3. Coronal unenhanced chest CT scan shows bilateral fibrotic upper lobe 
opacities (arrows).

FIG 4. Renal scan showing decreased flow and function in the left  kidney with 
scintigraphic evidence of outflow obstruction
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pression, malnutrition, severe systemic disease, diabetes, and 
cirrhosis. It is crucial to assess these risk factors when creating 
and refining differential diagnoses. Many patients have hema-
turia and sterile pyuria as incidental initial findings. The most 
common symptoms arise from bladder involvement, including 
frequency, urgency, and dysuria. Low back pain and gross hema-
turia are also common, but fever and constitutional symptoms 
are uncommon.10 Bilateral ureteral strictures can lead to obstruc-
tive renal failure, and involvement of the genital tracts can lead 
to pelvic or scrotal pain, swelling, and fistula formation.10

Diagnosis involves the demonstration of TB bacilli in urine or 
GU tissue. The urinalysis reveals hematuria and sterile pyuria.13 
Urine AFB stains are positive in 52% of cases but are not diag-
nostic as nontuberculous mycobacteria may also cause a posi-
tive test result.13,14 Urine cultures for Mycobacterium tuberculo-
sis are positive in up to 90% of cases after six to eight weeks. 
As many as three to six morning urine samples are required 
to achieve diagnostic accuracy.10,14 Urine PCR for Mycobacteri-
um tuberculosis has 96% sensitivity and up to 98% specificity,14 
while PCR on GU tissue has a sensitivity of 88% and specificity of 
87%.15 The rapid nucleic acid amplification assay Xpert MTB/RIF 
in urine has a sensitivity of 83%, and specificity of 98%.16 Imaging 
is required to evaluate for obstruction, and the CT scan is abnor-
mal in up to 90% of cases, showing multiple ureteral stenoses, 
hydroureter and hydronephrosis, and a contracted bladder.10,17 

GUTB is treated with standard antituberculosis regimens.18 
Patients with urinary obstruction benefit from ureteral stenting 
or percutaneous nephrostomy, bladder diversion, or ureteral 
reconstruction surgery. Unilateral nephrectomy for a nonfunc-
tioning kidney with extensive disease is occasionally required.19 
Following treatment, relapse occurs in up to 6% of patients 
over five years, and long-term follow-up with urine cultures 
and PCR every six months is recommended.10,20 Appropriate 
screening and treatment for latent tuberculosis infection great-
ly reduces the risk of reactivation GUTB.

This patient presented with features of an infection, which, 
combined with his history of renal stones and his urinalysis, 
led to an appropriate suspicion of and empiric treatment for 
an upper UTI. Given the AKI and nephrolithiasis, imaging was 
done to exclude obstruction. The CT finding of bilateral hy-
droureters and hydronephrosis absent an obstructing stone 
or mass or abnormal bladder was the initial clue that this was 
not a typical bacterial infection and that there was likely an 
underlying infectious pathologic process such as TB involving 
the GU tract diffusely. The care team treated the patient as an 
individual with fever and sterile pyuria in the context of multi-
ple urinary tract strictures and an initial unrevealing infectious 
diagnostic workup. They recognized that the clues to the ulti-
mate diagnosis of GUTB were all in the stream. 

KEY TEACHING POINTS
• GUTB is a significant cause of sterile pyuria.
• In the presence of bilateral hydronephrosis, it is vital to de-

termine the level of obstruction. If the bladder is not dis-
tended or contracted, then obstruction is likely at the level 
of the ureters and initial use of percutaneous nephrostomy 

tubes to relieve obstruction may be preferred.
• Imaging abnormalities such as multiple ureteral strictures, 

hydroureter and hydronephrosis (absent an obstructing 
stone or mass), and the finding of a contracted bladder are 
highly suggestive of GUTB. 

• The mainstay of treatment for GUTB is standard antituber-
culosis treatment regimens in combination with the relief of 
urinary obstruction by ureteral stenting, percutaneous ne-
phrostomy or open surgery. 

• GUTB can relapse in up to 6% of treated cases over five 
years, and long-term follow-up and surveillance with urine 
culture and PCR every six months are recommended.
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