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Original Article

Objective: To present an updated description of the relation between Crohn’s disease (CD) and Urolithiasis. 
Patients and Methods: A literature search for English-language original and review articles was conducted 
in Medline, Embase, and Cochrane databases in the month of December 2014 for papers either published 
or e-published up to that date, addressing the association between CD and urolithiasis as its consequence. 
All articles published in English language were selected for screening based on the following search terms: 
“CD,” “renal calculus,” “IBD,” and “urolithiasis.” We restricted the publication dates to the last 15 years 
(2000–2014).
Results: In total, 901 patients were included in this review of which 95 were identified as having CD and 
urolithiasis simultaneously, for a total of 10.5%. Average age was 45.07 years old, irrespective of gender. 
28.6% of patients received some kind of medical intervention without any kind of surgical technique 
involved, 50% of patients were submitted to a surgical treatment, and the remaining 21.4% were submitted 
to a combination of surgical and medical treatment. Urolithiasis and pyelonephritis incidence ranged 
from 4% to 23% with a risk 10–100 times greater than the risk for general population or for patients with 
UC, being frequent in patients with ileostomy and multiple bowel resections. We found that urolithiasis 
occurred in 95 patients from a total of 901 patients with CD (10.5%); 61.81% in men and 38.19% in women. 
Stone disease seems to present approximately 4–7 years after the diagnosis of bowel disease and CaOx 
seems to be the main culprit.
Conclusions: CD is a chronic, granulomatous bowel disease, with urolithiasis as the most common 
extraintestinal manifestation (EIM), particularly frequent in patients submitted to bowel surgery. This 
complication needs to be recognized and addressed appropriately, especially in patients with unexplained 
renal dysfunction, abdominal pain, or recurrent urinary tract infection. We believe this study to be an updated 
valuable review as most data related to this kind of EIM refers to articles published before 2000, most 
of them before 1990. These patients need to be followed up with a specific prevention plan to eliminate 
or mitigate the risk factors for stone disease, aiming at preventing its formation and its complications, 
preserving renal function, reducing morbidity, and ultimately improving their quality of life.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory 
condition comprising two major disorders: Ulcerative colitis 
(UC) and Crohn’s disease (CD). CD, the latter, is a chronic 
nonspecific granulomatous disease of  unknown cause. It may 
affect any part of  the gastrointestinal (GI) tract from the mouth 
to the perianal area, but it usually begins in the ileum and proximal 
colon.[1] Incidence rates range from 3.1 to 20.2 cases per 100,000 
person‑year in North America, with a prevalence of  201 per 
100,000 people. Its prevalence appears to be lower in Asia 
and the Middle East than in Western Countries. In Europe in 
particular, prevalence is lower in the south compared to Northern 
Latitudes.[2] Recent literature on incidence and prevalence rates 
of  CD worldwide have revealed that the Southern Hemisphere 
countries rates are actually closer to those in the Northern 
hemisphere.[3] It has a known familial and genetic component, 
with an earlier onset in the offspring of parents with the disorder.

Environment and lifestyle are especially important and may 
be determinant to the incidence of  the disease. Migration 
of  ethnic groups classically not associated with IBD to high 
incidence areas leads to increase in the incidence rate and in 
the risk of  developing the disorder.[4]

Etiopathogenesis of  CD is still unknown. Current theories 
refer to an unregulated innate and adaptive immune response, 
resulting from an imbalance between tolerance to food‑derived 
antigens or commensal microbiota and immune responses to 
pathogens, with resulting mucosal inflammation. Autoimmunity 
also seems to play a big part in this disease with genetic research 
underway to identify relevant susceptibility loci.[5]

Extraintestinal manifestations (EIMs) are common in CD, 
adding to the burden of  disease, with a prevalence varying from 
6% to 46%[6,7] and can be divided into reactive manifestations 
(associated with inflammatory disease activity) and genuine 
extraintestinal complications (due to metabolic or anatomical 
abnormalities caused directly by the disease itself).[8] EIM can 
involve nearly every system: Hepatobiliary, musculoskeletal, 
dermatologic, ocular, genitourinary, vascular, hematologic, 
cardiac, pulmonary, endocrine, and metabolic.[9] Close to 36% 
of  patients with IBD have at least one EIM.[10] Some EIM, 
whether rheumatologic, mucocutaneous or ophthalmologic, 
have been associated with active colitis. Other manifestations 
like nephrolithiasis, obstructive uropathy, and cholelithiasis have 
been observed in patients with small bowel dysfunction. There 
are also some disorders that are nonspecific (osteoporosis, 
hepatobiliary disease, and amyloidosis).[11]

Colitis‑related EIMs are more frequent in patients with CD 
involving the colon, which may happen because of  the loss of  

the barrier function of  the intestine due to inflammation. Small 
bowel‑related manifestations are commonly associated with 
ileitis,[12] especially urologic complications. Nephrolithiasis is 
common in CDs patients and directly related to the activity 
of  bowel disease.

Urolithiasis as an extraintestinal manifestation of 
Crohn’s disease
The relationship between IBD and nephrolithiasis was first 
described in 1968 by Gelzayd et al.[13] Urolithiasis occurs in 
both sexes, and it is the most common urinary complication in 
patients with CD, often clinically unsuspected because of  the 
dominant intestinal or systemic symptoms.[14] Extensive small 
bowel resection is usually performed for CD, with consequent 
recurrent calcium oxalate stones (CaOx).[15,16] Nephrolithiasis 
is more common after small bowel surgery – 4–5.5% (before) 
versus 15.0–30.5% (after),[17] and it seems to be related to 
the location of  the disease: 7–17% in ileocolic, 6–8% in 
ileal and 3–5% in colonic disease.[18] Severe hyperoxaluria 
predominates, as well as low levels of  calcium excretion,[19] 
and treatment strategies in these patients are directed at 
reducing the magnitude of  supersaturation of  CaOx by 
consuming less dietary oxalate (Ox) or giving patients calcium 
supplementation, as it binds Ox in the intestinal lumen, 
preventing its absorption.[20]

PATIENTS AND METHODS

Literature search was conducted in Medline, Embase, and 
Cochrane databases in the month of  December 2014. We 
identified original articles, review articles, and editorials 
addressing the association between CD and urolithiasis as its 
consequence.

All articles published in English language were selected 
for screening based on the following search terms: “CD,” 
“renal calculus,” “IBD,” and “urolithiasis.” We restricted the 
publication dates to the last 15 years (2000–2014). Only 
publications concerning humans were considered. Both genders 
were included.

Two independent reviewers selected all relevant articles. The 
authors eliminated independently and simultaneously all 
duplicates. The relevant articles were selected on the basis of  
reading the full text manuscripts. The eligibility criteria for 
inclusion were based on relevance concerning CD associated 
with urolithiasis. Irrelevant ones were excluded. If  there was 
any doubt concerning the eligibility of  a study, abstracts – 
and if  necessary, the full text was examined. If  disagreement 
regarding inclusion occurred, an agreement was reached by 
discussion. Additional references were identified from the 
reference lists of  these articles. Additional reports, outside 
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the time‑frame stipulated that the authors believed were also 
important for contextualizing CD in this setting, were also 
included.

We came up with a total of  113 publications identified through 
the PubMed database using the following search terms: “CD,” 
“renal calculus,” “IBD,” and “urolithiasis.” Four additional 
publications were identified through a search in the references 
of  the 113 publications, totaling 117 publications. We excluded 
duplicates cases, unrelated cases, cases that were outside the time 
frame we stipulated, case reports and non‑English publications, 
ending up with 10 articles that we included in our systematic 
review.

Objectives
In this review, the authors investigated the occurrence of  
urolithiasis in patients with CD, its biochemical and urinary 
constituents, the location of  stones, common management, 
and other clinical findings including urolithiasis recurrence 
and follow‑up, as well as common risk factors in light of  the 
latest published literature.

RESULTS

A total of  901 patients were included in this review [Table 1], 
of  which 95 were identified as having CD and urolithiasis, 
simultaneously, for a total of  10.5%. The average age was 
45.07 years old, irrespective of  gender. Of  the studies that 
reported some kind of  intervention due to urolithiasis, 28.6% 
described medical intervention only without any kind of  
surgical technique involved, 50% of  patients were submitted to 

a surgical treatment, and the remaining 21.4% were submitted 
to an intervention that involved a combination of  surgical and 
medical treatment.

Mean urinary excretion of  Ox, other lithogenic and stone 
inhibitory parameters and urinary saturation indexes in patients 
with CD with concomitant urolithiasis measured as baseline 
24 h urine excretion are shown in Table 2.

Urolithiasis and pyelonephritis incidence range from 4% to 
23%,[21,28] with a risk 10–100 times greater than the risk 
for general population or even for patients with UC.[22] It 
is particularly frequent in patients with ileostomy (and with 
>100 cm of  ileum resected) and multiple bowel resections as 
both cause volume depletion and hyperoxaluria, thus promoting 
stone formation.[12,19] In our review, we found that urolithiasis 
occurred in 95 patients from a total of  901 patients with 
CD (10.5%). In studies where gender distinction was made, 
urolithiasis was present in 61.81% in men and 38.19% in 
women. Stone disease seems to present approximately 4–7 years 
after the diagnosis of  bowel disease.[16] Low levels of  the 
anti‑lithogenic agents magnesium and citrate have also been 
implicated as causative factors.[29] Only one study from our 
review documented the majority of  stones as being of  CaOx 
(56%).[14] However, given the strong association of  CaOx 
stones with hyperoxaluric states in general and specifically 
with enteric forms of  hyperoxaluria we can only assume the 
distribution would be similar.

Nephrolithiasis in CDs patients has been documented with 
increased frequency in patients over 40 years old at the time of  

Table 1: Characteristics of patients with CD with documented urolithiasis
Study Patients, number 

(UL/total)
Gender Age 

(mean)
Location of 
stones (%)

Mode of 
treatment

Composition of 
stones

Recurrence of 
lithiasis

Ben‑Ami et al.[21] 2002 11/312 NA 34.91 Ureter ‑ 10 (91)
Renal ‑ 1 (9)

Only medical ‑ 3
Only surgical ‑ 5
Mixed ‑ 3

NA Only medical ‑ 0%
Only surgical ‑ 20%
Mixed ‑ 0%
Overall ‑ 9%

Boussorra et al.[22] 2013 3/184 Male ‑ 0
Female ‑ 3

34.33 Ureter ‑ 0 (0)
Renal ‑ 3 (100)

Only medical ‑ 1
Only surgical ‑ 2
Mixed ‑ 0

NA Only medical ‑ 0%
Only surgical ‑ 50%
Overall ‑ 33%

Ishii et al.[14] 2009 39/98 Male ‑ 30
Female ‑ 9

32.1a NA NA 31%‑Ammonium urate
13%‑CaOx + calcium 
phosphate, 56%‑CaOx

NA

Viana et al.[23] 2007 13/29 Male ‑ 4
Female ‑ 9

37.8 Ureter ‑ 0 (0)
Renal ‑ 13 (100)

NA NA NA

McConnell et al.[18] 2002 2/25 NA NA Renal ‑ 2 (100) NA NA NA
Repiso et al.[24] 2006 12/159 NA 41.15 NA NA NA NA
Hueppelshaeuser et al.[25] 2012 13/46 NA NA NA NA NA NA
Christodoulou et al.[26] 2002 2/37 NA NA Ureter ‑ 0

Renal ‑ 2
NA NA NA

Kumar et al.[27] 2004 2/11 NA NA Ureter ‑ 0
Renal ‑ 2

NA NA NA

Total (average) 95/901 ‑ 45.07 ‑ ‑ ‑ ‑
aPatient’s age was documented as “at diagnosis”, UL: With urolithiasis, NA: Not available, CD: Crohn’s disease
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diagnosis.[24] Our calculated average age is similar: 45.07 years 
old, both in males and females. However, we were not able to 
relate the duration of  the disease neither to the first sign of  
nephrolithiasis because of  limited data nor to alterations in 
renal function, as of  only one of  the reviewed papers had data 
on serum creatinine.[18]

DISCUSSION

Risk factors
Metabolic abnormalities
Metabolic abnormalities may be the initial manifestation 
of  CD, predisposing patients to nephrolithiasis, and this 
generally occurs in patients with severe, long‑standing 
disease [Figure 1]. Urinary volume, pH, Ox and calcium 
excretion, citrate, and magnesium are identified as culprits 
in lithogenesis, but the contribution of  each one of  these is 
still debatable.[30] In the study by Viana et al.,[23] most patients 
had two or more lithogenic risk factors with hypocitraturia 
and hypomagnesuria being the most common; 38,1% of  
patients with hypocitraturia and 42.9% with hypomagnesuria 
had already had ileal surgery. Buño Soto et al.[30] while 
comparing 24 h urine samples of  patients with CD and 
healthy individuals found significantly lower urinary pH 
and levels of  citric acid and magnesium in the former, but 
with no significant difference in the levels of  Ox, calcium, 
or uric acid between the two groups. Average Ox excretion, 
in our review, was almost double the reference value 
(0.96 mmol/1.73 m2/24 h) and urinary calcium was also 
elevated (3.37 mmol/L/24 h). Urinary citrate, as expected, 
is lower than normal reference values (1.27 mmol/L/24 h) 
but urinary magnesium is not (2.08 mmol/L/24 h). All 
patients with documented pH had values under or = 6, 
confirming lower urinary pH as a risk factor.

Altered intestinal permeability
Derangement of  the intestinal barrier function needs 
special consideration. Increased intestinal permeability 
is one of  its manifestations, and it has been associated 
with several autoimmune disorders, like CD or UC, even 
prior to these diseases as it appears to be involved in their 
pathogenesis.[31,32] This has been widely investigated in CD. Using 
different permeability markers, investigators have substantiated 
the defective permeability barrier in patients with familial CD 
and even in relatives who do not harbor the disease.[33] Whether 
this specific alteration promotes an increase in metabolic risk 
factors leading to stone lithogenesis is still debatable. CaOx 
stones may be caused by colonic or ileal Ox hyperabsorption 
(secondary to intestinal dysfunction) or Ox overproduction. In 
CD, malabsorption due to inflamed, malfunctioning mucosa, 
and diarrhea seems to promote enhanced Ox absorption. This 
would result from the formation of  calcium‑fatty acid salts, 
which would decrease the amount of  free calcium available to 
bind Ox in the intestinal lumen.[34] However, this association 
between intestinal permeability and increased Ox absorption 
has not been proven, and studies about it are scarce. Increased 
intestinal permeability can cause hyperabsorption of  nutrients, 
which can lead to the passive diffusion of  Ox,[35] but we cannot 

Table 2: Mean urinary excretion of Ox, other lithogenic and stone inhibitory parameters and urinary saturation indexes in 
patients with CD with concomitant UL measured as baseline 24‑h urine excretion
Study Patients, 

number 
(total)

Urine 
volume, 

mean (mL)

Urinary 
pH

Serum 
creatinine 
(μmmol/L)

Ox (mmol/ 
1.73 m2/24 h)

Calcium 
(mmol/ 
L/24 h)

Magnesium 
(mmol/L/ 

24 h)

Citrate (mmol/ 
1.73 m2/24 h)

Urate (mmol/ 
1.73 m2/24 h)

Ben‑Ami et al.[21] 2002 11 NA NA NA 3.71 NA NA NA NA
Boussorra et al.[22] 2013 3 NA NA NA NA NA NA NA NA
Ishii et al.[14] 2009 39 NA 90%: Under 

6 pH
NA NA NA NA NA NA

Viana et al.[23] 2007 13 1300 6.0 NA 1.28±0.86 5.40±3.09 3.21±1.83 1.39±1.54 6.75±2.56
McConnell et al.[18] 2 940 

(766–1604)
NA 77 NA NA 0.77 NA NA

Repiso et al.[24] 2006 12 NA NA NA NA NA NA NA NA
Hueppelshaeuser 
et al.[25] 2012

13 NA NA NA 0.85 2.19 NA 1.72 0.04

Christodoulou et al.[26] 
2002

2 NA NA NA NA NA NA NA NA

Kumar et al.[27] 2004 2 NA NA NA NA NA NA NA NA
Rodgers et al.[19] 2014 17 1495 5.56 NA 0.79 2.71 1.37 0.84 2.79
Total (average) 95 1245 ‑ ‑ 0.96 3.37 2.08 1.27 3.16

NA: Not available, CD: Crohn’s disease, UL: With urolithiasis, Ox: Oxalate

Metabolic Abnormalities
in severe, long-standing disease

Diet and Environmental risk
factors

may explain loss of absorptive cells

RISK FACTORS FOR
UROLITHIASIS IN CD

Altered intestinal permeability
especially in familial CD

Antibiotics
by reducing Oxalobacter formigenes

concentration

Figure 1: Diagram of urolithiasis risk factors
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conclude that there is an increased stone risk solely from this 
observation, and other mechanisms that may be in play.

Diet and environmental risk factors
Inherent absorption characteristics from each and diet are also 
relevant. A high dietary protein intake can increase urinary 
Ox,[36] along with lower dietary calcium and magnesium that 
cause reduced binding with Ox in the GI tract, making it more 
available. Altered composition of  the intestinal microbiota 
along with altered expression of  tight junctions proteins, 
seen in IBD patients,[37] can also promote an increase in 
permeability, especially the paracellular route, as Ox is absorbed 
in the intestine by both a paracellular and a transepithelial 
transport.[31] It is the severe loss of  absorptive cells that may be 
the primary reason for alterations in transport processes seen 
in IBDs, especially in their acute stage, as macromolecules can 
permeate the barrier at an increased rate via, for example, breaks 
in the integrity of  the epithelium.[38] We still need to identify 
the controlling mechanisms for Ox metabolism in IBD patients.

Stone formation in ulcerative colitis
The other main IBD is UC, an idiopathic, chronic IBD, along 
with CD that starts in the rectum and extends proximally, 
continuously, throughout the colon. Inflammation in UC is 
characteristically restricted to the mucosal surface. Mechanisms 
of  stone formation are different in CD and UC. Hyperoxaluria, 
typically associated with distal ileal CD or ileal resection, is 
not common in UC. Stone formation in UC is related to 
disease activity: Diarrhea, dehydration, and lower urinary 
volumes.[39] Colectomy with a construction of  the ileal‑pouch 
anal anastomosis in UC seems to further increase the risk 
of  lithiasis with approximately <30% of  patients with UC 
eventually require this procedure.[40] The reported frequency of  
nephrolithiasis ranges from 0.2% to 11.0% in noncolectomy 
UC patients and from 8.4% to 40.0% in UC patients with 
total colectomy and ileostomy.[17] In fact, there is a tendency to 
uric acid stones among patients with colon resection compared 
with small bowel resection or bypass, or in the absence of  
surgery. Two factors may be responsible: The lower urine pH 
values found in colon resection patients and the lower urinary 
volume. The lowest urine volumes are found among patients 
who have had colon surgery, adding to the risk of  uric acid 
stones via increased uric acid supersaturation.[16] The loss of  
magnesium due to chronic diarrhea and a low urine citrate 
level from metabolic acidosis may contribute further to the 
risk of  nephrolithiasis.[17] Metabolic alterations from mucosal 
inflammation of  the pouch alone do not seem to constitute a 
risk to nephrolithiasis.[16,17]

Antibiotics
The use of  antibiotics is another interesting risk factor 
to consider.[17] They may reduce Oxalobacter formigenes 

concentration, as stated before, resulting in higher Ox 
absorption from the gut with an increased risk of  Ox stones. 
On the other hand, lack of  antibiotic use relates to poorer 
control of  bowel movements, which results in loss of  alkaline 
fluids (and consequent metabolic acidosis), a lower serum 
bicarbonate level, acidic urine, and an increased susceptibility 
to calcium and uric acid nephrolithiasis. These patients may 
also develop more urinary tract infections with a higher risk 
of  struvite stones.

In addition, Cury et al.[39] and Gelzayd et al. also noted that 
besides surgery, the extent of  disease relates to a more severe 
diarrhea. Therefore, these patients are at risk regardless of  their 
surgical status.[13,40]

Bariatric surgery
There is a group of  patients who suffer from the same 
metabolic modifications that CDs patients do, after surgery. 
Evidence shows that bariatric surgery has been associated with 
metabolic changes that alter kidney stone risk in a similar 
fashion to CD following surgery, as the pathophysiology of  
stone disease and hyperoxaluria in this high‑risk population 
are the same.

Obesity (and its complications) affects close to one‑third 
of  American adults[41] with bariatric surgery being nowadays 
the most successful surgical treatment option. Its goal is to 
restrict and/or to reduce the absorption of  food. Procedures 
that promote malabsorption include biliopancreatic diversion 
with duodenal switch and the Roux‑en‑Y gastric bypass 
(RYGB), the most commonly used procedure in the United 
States.[42] Renal complications of  bariatric surgery were only 
reported recently, by Nelson et al.[43] Studies concerning 
metabolic imbalance of  hyperoxaluria, CaOx stones, and Ox 
nephropathy in this context soon followed, and the subject 
is still a hot topic in the medical community. One of  the 
first manifestations of  metabolic derangement, and the most 
significant is hyperoxaluria.[16] In a paper by Wu et al.,[44] the 
first urinary changes noted following bariatric surgery were an 
increase in Ox and calcium excretion, with a supersaturation 
of  calcium Ox and a decrease in total urinary volume.[45] 
In a similar fashion to what happens in CD, the levels of  
urinary citrate in patients who have undergone malabsorption 
procedures may be 50% or less of  those found the urine of  
normal subjects urine, leading to chronic acidosis, further 
increasing stone risk.[44] Saponification of  fat‑soluble vitamins 
and calcium ions leads to steatorrhea and nutrient loss, 
diminishing calcium availability for binding to Ox.[46] Not only 
does RYGB reduce the gastric reservoir (restricting food intake) 
but it is also responsible for a bypass to a sizable length of  
GI tract that includes the distal stomach, the duodenum, and 
the proximal jejunum, thus diminishing nutrient absorption. 
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Another reason may exist: Exposure to unconjugated bile salts 
and long‑chain fatty acids may increase the permeability of  
the GI tract to Ox.[47]

Gastric banding, on the other hand, is achieved by placing an 
inflatable tube around the stomach thus reducing stomach 
reservoir size. It is deemed to be less invasive with lesser 
morbidity than a malabsorptive procedure and minimizes the 
urinary metabolic changes when compared to the latter.[48,49]

Bowel disease patients cannot be distinguished from common 
stone formers by comprehensive stone risk measurements 
if  they have not yet undergone bowel resection, the event 
being the precipitating factor for the alterations in metabolic 
profile: The development of  hyperoxaluria, along with 
hypocalciuria, hypocitraturia, and hypomagnesuria the same 
changes observed during bariatric surgery that involve small 
bowel resection. In fact, a study by Parks et al. from 2003[16] 
reveals that urolithiasis risk profile in bowel disease patients 
who have never been submitted to surgery, is similar in 
metabolic profile to patients without underlying bowel disease. 
In contrast to what happens after bariatric surgery or small 
bowel resection, the main metabolic change present in patients 
who undergo colon resection is a decrease in both urinary 
volume and pH. These patients form uric acid stones, with 
Ox and calcium levels in the normal range. Calcium stones 
also occur from low urine volume but also from decreased 
urinary ionic strength, hypocitraturia due to malabsorption, 
hypomagnesiuria, hyperoxaluria and hypercalciuria from 
steroid use, immobilization, or acidosis.

Management
To avoid serious sequelae from a renal stone disease associated 
CD, which may include loss of  renal function, early recognition, 
and adequate therapy are very important. A multimodal 
intervention, with a dietary, medical, and surgical approach is 
important [Figure 2]. Prevention of  future kidney stones, in this 
population, through health education, diet, and medication is 
imperative to preserve kidney function and prevent morbidity. 
Initial conservative medical therapy of  urolithiasis in CD 
is similar to that used in ordinary patients. It is effective in 
most cases, but specific surgical, urological treatment (such as 
extracorporeal shock wave lithotripsy, ureteroscopic lithotripsy, 
and percutaneous nephrolithotomy) should be considered.[21,28]

It is of  the utmost importance to begin an evaluation by 
identifying metabolic risk factors contributing to increased 
urinary supersaturation. A careful anamnesis with diet history 
should be performed, together with the collection of  two or 
more 24 h urines and evaluation of  the nature and extent of  
the bowel disease. Renal function, given by serum creatinine 
and urea, along with serial urinalysis should be performed in 

all patients. 24 h fecal fat measurement may prove helpful as 
well. Whenever renal dysfunction is identified, all potentially 
nephrotoxic medications should be stopped, or the need for 
their use reevaluated.[15]

Patients should be encouraged to increase their fluid intake to 
ensure a high urine output (the goal is a daily urine volume 
of  approximately 2 L). They can do their self‑monitoring if  
instructed to collect 24 h urine. They can also be counseled to 
check their urine specific gravity at specific intervals using urine 
test strips, aiming to avoid excessively concentrated urines.[15]

Acid urine may be a contributor to an increased uric acid stone 
formation. Therapy with an alkalinizing agent such as sodium 
bicarbonate has some advantages. It increases the solubility of  
uric acid, dissolves existing stones, and prevents recurrences.[26]

Physicians should employ nonspecific methods for control of  
diarrhea (for example opiates), in order to decrease GI fluid loss. 
The specific treatment of  hyperoxaluria is cholestyramine, a low 
fat and low Ox diet with medium‑chain triglycerides, calcium 
supplements, a gluten‑free diet (in celiac sprue patients), 
pancreatic enzyme replacement (in pancreatic insufficiency 
patients), and antibiotics to control bacterial overgrowth.[50] 
In addition, pyridoxine, which decreases Ox synthesis, may be 

Health 
education +

Diet 

• Full dietary history questionnaire;
• Periodic 24-hour urine collections
  (recommended a minimum of two), regular urine
  specific gravity checks;
• Stop all nephrotoxic medication;
• Increase fluid intake;
• Restrict dietary fat 40-60 g per day (if hyperoxaluria 
  and steatorrhea - fecal fat >15 g per day);
• Increase dietary calcium and lower oxalate intake 
with medium chain triglycerides;
• Gluten-free diet (in celiac sprue patients)

Medical
Management 

• Thiazide diuretics if hypercalciuria caused by calcium  
  supplements;
• Sodium bicarbonate (increases solubility of uric acid, dissolves 
  existing stones and prevents recurrence);
• Opiates (if diarrhea);
• Cholestyramine (if hyperoxaluria);
• Gluten-free diet (in celiac sprue patients);
• Pancreatic enzyme replacement (in pancreatic insufficiency 
  patients);
• Antibiotics to control bacterial overgrowth;
• Pyridoxine, which decreases oxalate synthesis;
• Potassium citrate;
• Magnesium replacement;

Surgical
Management 

• Extracorporeal Shock Wave Lithotripsy  
  (ESWL)
• Ureteroscopic Lithotripsy (URS)
• Percutaneous nephrolithotomy (PCNL)

Figure 2: Management of renal stone disease in patients with CD
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helpful.[50] Patients with hyperoxaluria and steatorrhea (fecal 
fat >15 g/day) in particular should restrict the fat in their 
diet to 40–60 g/day. This will lower Ox absorption and can 
also have a beneficial effect on lowering secretory diarrhea. 
Urine volume may rise, and urinary Ox may even go down even 
further. Cholestyramine, which will bind bile salts in the gut, 
should be used only in patients without significant steatorrhea 
after conservative measures have failed.[26]

Calcium supplements may be useful for lowering urinary 
Ox, especially in patients with lactose intolerance who have a 
low calcium intake due to the restriction of  dairy products. 
Increasing dietary calcium could progressively lower urinary Ox 
excretion by binding dietary Ox in the gut. Thiazide diuretics 
may be necessary to control the hypercalciuria caused by calcium 
supplements.[26]

Hypocitraturia can be managed with potassium citrate and 
magnesium replacement, and the latter can also be used 
for magnesium deficiency or hypomagnesuria. Citrate (and 
other alkali) can be given to avoid uric acid crystallization. 
Ileostomy patients or with a history of  multiple bowel 
resections should be monitored closely for the development 
of  calculi by means of  urinalysis, ultrasound, or/and 
kidneys‑ureters‑bladder.[25]

After successful management, prevention of  stone recurrence 
is imperative. Stone/crystalline analysis along with blood 
and urine laboratory analysis must be performed, with an 
appropriate treatment and prevention plan designed based on 
these findings.[26]

Some critic is due to many of  the EIMs may influence the 
intensity with which they are sought by clinicians, with a direct 
effect on their prevalence. Some can even have a subclinical 
course without any symptoms. Furthermore, the frequency of  
these manifestations increases with follow‑up, being higher in 
prospective series than in descriptive, transverse studies.[15,21]

A limitation of  this study was that it was a retrospective 
evaluation from different institutions where variables were 
not always the same. Lack of  data collected in Tables 1 and 2 
shows that there is still information missing when dealing with 
these particular patients and warrants further studies with 
larger samples. We suggest a multi‑institutional study, with a 
recruitment of  an adequate number of  patients in order to have 
a clear understanding of  the best methods for the prevention, 
diagnosis, and management of  urolithiasis in CD. In addition, it 
is our understanding that two different subsets of  CD patients 
should be considered, as their management differs. Patients with 
urolithiasis who need specific medical or surgical management 

versus patients who are stone free and for whom preventive 
measures may suffice.

CONCLUSIONS

Often clinically underestimated, urologic complications 
in patients with CD are not rare and need to be correctly 
recognized and reported in order to receive appropriate 
treatment, as well as a thorough periodic urological 
evaluation. Clinicians should have this diagnosis in mind 
when faced with patients with unexplained renal dysfunction, 
abdominal pain, or recurrent urinary tract infection. We 
believe this study to be an updated valuable review as most 
data related to this kind of  EIM refers to articles published 
before 2000, most of  them before 1990. It is hard to compare 
studies or draw conclusions in this setting as patients with 
CD without urolithiasis are usually grouped together along 
patients with urolithiasis, with this finding being almost 
incidental during the patient’s follow‑up. It should be 
interesting to analyze urinary metabolic risk factors since the 
first diagnosis of  CD until, eventually, small bowel surgery 
of  any kind, and again afterward, or when urolithiasis is first 
documented, in order to understand the specific mechanisms 
involved in renal and ureteral stones genesis. These patients 
need to be followed up with a specific prevention plan to 
eliminate or mitigate the risk factors for stone disease, aiming 
at preventing its formation and its complications, preserving 
renal function, reducing morbidity, and ultimately improving 
the quality of  life.
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