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Objectives

• Review common and uncommon causes of flank pain 
• Recognize conditions that might be amenable to particular treatments
• Discuss Loin Pain Hematuria Syndrome
• Highlight interdisciplinary strategies  
• Create a framework for examining, working-up, and treating chronic 

flank pain patients



Bueschen AJ. Clinical Methods: The History, Physical , and Laboratory Examinations, 3rd edition.  (182). 1990

Flank Pain

• Sensation of discomfort, distress, or agony in the 
part of the body below the rib and above the ilium
• Generally posterior or in mid-axillary line

• Nearly 2% of all emergency room visits and nearly 
12% of those with abdominal pain
• Associated symptoms are common
• Can either be acute or chronic
• implications for etiology

Hastings RS and Powers RD. Abdominal Pain in the ED: 35 year retrospectxive. Am J Emrg Med Sep 29 (7), 2011

Kim ST et al. Urogenit Tract Infect. Apr 13 (1), 2018



Bueschen AJ. Clinical Methods: The History, Physical , and Laboratory Examinations, 3rd edition.  (182). 1990

Causes of Flank Pain
• Ureteral Obstruction

• Stone, clot, papillary necrosis, congenital (UPJO, VUR), previous surgery, RPF, cancer, 
XRT

• Renal Inflammation
• Pyelonephritis and abscess

• Tumor
• RCC, TCC, PCKD

• Trauma
• Infarction/ hemorrhage 
• Extra-urinary causes

• Nutcracker syndrome, shingles, cholecystitis, GI causes



Patient Presentation
• MF is a 23 year old young man referred for right flank pain
• Presented to the ER with severe flank pain after a night of drinking alcohol
• CT demonstrates a large dilated right renal pelvis with no stone





Patient Presentation
• 24 year old patient with a mid-thoracic spina bifida and a vesicostomy
• Incontinent per vesicostomy and per urethra

• Recurrent urinary tract infections managed by an outside urologist
• Bladder stone found early 2018 removed in the office but no improvement

• Admitted listless with high fever and right hydronephrosis on RUS
• PCN placed and improved but also chronic left flank pain







































Patient Presentation
• 60 year old female referred for chronic right flank pain
• Long history of calcium oxalate stones 
• Status post ureteroscopy a few years earlier for right mid-ureteral 

impacted stone
• Subsequent ureteral stricture found and laser-incised by an OS 

urologist but pain has recurred







Patient Presentation
• 68 year old woman with recurrent UTIs and chronic left flank pain 

with intermittent nausea









































Patient Presentation
• 30 year old man, here for 3rd opinion
• Long history of right flank pain 
• Diagnosed with recurrent pyelonephritis but found to have a small stone 

that he passed, calcium oxalate
• Several “stone passage events” over the past 10 years, none visibly passed
• No history of febrile UTI
• Found to have single 2-3 mm lower pole stone by OS urologist
• Cystogram negative for reflux, ureteroscopy couldn’t locate stone
• Complains of intermittent gross hematuria, episodic severe flank pain with 

emesis, takes narcotics intermittently; frequent ER trips
• Seeing pain management: gabapentin, baclofen both have failed















Peer-Review Guidelines and 
Best Practice Statements:  Chronic Flank Pain



Chronic Flank Pain: Stages of Grief



Hope



Exhaustion



Careful Thinking



Trial and Error



“Acceptance” 



Chronic Flank Pain: Select Conditions
• Papillary Calcifications 
• Medullary Nephrocalcinosis
• Medullary Sponge Kidney
• Caliceal stones

• Polycystic Kidney Disease
• Loin Pain Hematuria Syndrome



Chronic Flank Pain: 
Papillary Calcifications

• Medullary Nephrocalcinosis
• Deposition of calcium salts in the medulla of the kidney
• Many causes: hyperparathyroidism, RTA type 1, MSK, etc. 

• Medullary Sponge Kidney (MSK)
• Cystic dilation of the renal medullary & papillary portions of the collecting ducts
• 1/5000 but much more common in stone formers
• Present with flank pain, hematuria, recurrent UTIs, nephrocalcinosis

• Randall’s plaques

Garfield K and Leslie SW. StatPearls: Medullary Sponge Kidney, January 6, 2018



Chronic Flank Pain: 
Papillary Calcifications

• Randall’s plaques
• What we agree upon

• Calcium phosphate precipitates in the LOH erode through the papilla
• Acts as a nidus for the formation of attached calcium oxalate stones

• What is debated
• Can attached small papillary stones / intraductal calcifications cause stone symptoms / 

flank pain?
• Can removing / releasing these calcifications improve pain?
• Can treating small caliceal stones relieve pain?



Papillary Calcifications: Presentation
• Usually a history of kidney stones
• Usually has seen other urologists in the past and told their stones 

aren’t the cause of their pain 
• Flank Pain
• Not typical episodic colic, but rather a constant pain
• Dull, achy, pressure (“fist in my side”)
• Pain disproportionate to size and location of stones

• Radiologic appearance







Papillary Calcifications: Treatment
• Case report by Kerbl and Clayman, Urology, 2000
• 43 year old woman with chronic flank pain and 4 caliceal stones, all < 3 mm
• Ureteroscopy found all were attached, most covered with urothelium
• Laser incised (0.8 to 1.0 J, 8 – 10 Hz)
• Pain free at 16 months follow-up

• Taub DA et al, Urology, 2006
• Laser papillotomies performed on 36 patients (1.0 J and 10 Hz), 46 renal units

• Papillary and intraductal calcifications as well as overlying cystic dilations were 
vaporized

• 56% successfully contacted and participated in a survey
• 93% had “some less” pain and 85% had “much less pain”

• Chart review of the remaining patients suggested that 64% had some success



Gdor et al.  Multi-Institutional Assessment of Ureteroscopic laser Papillotomy for Chronic Flank Pain.  J Uro: 185, 192-197. 2011. 





Multi-Institutional Assessment of Laser 
Papillotomy

• Treated papillae with stones attached or if contained discrete 
suburothelial stones
• 26 patients had one procedure & 39 patients had multiple procedures
• Follow-up available in 77% (50 pts)
• 83% reported significantly less pain for 3 months or longer
• Mean response was 26 months, 60% reported mean duration > 1 year
• MSK patients (34%) had lower response rates (73%)

• 8% required post-op hospitalization
• No difference in GFR or risk of HTN

Gdor et al.  Multi-Institutional Assessment of Ureteroscopic laser Papillotomy for Chronic Flank Pain.  J Uro: 185, 192-197. 2011. 



What about small caliceal stones?
• Coury TA et al, Urology, 1988
• 25 of 26 patients treated with either PSE or ESWL had complete relief of pain

• Brandt B et al, Scan J Urol Nephrol, 1993
• 35 patients with “uncharacteristic” flank pain and small nonobstructing

caliceal calculi
• 86% were relieved of their symptoms



Chronic Flank Pain: PCKD



Chronic Flank Pain: 
Polycystic Kidney Disease

• Pain is a prominent feature (60%)
• Up to 39% are dissatisfied with pain due to impact on quality of life
• Patients experience a wide variety of pain chronicity, severity and 

location
• Acute flank pain could be due to infection, stones, clot colic, or hemorrhage
• Chronic flank pain due to mass effect on the back neuro-musculature as well as 

compression of renal capsule and/or other intra-abdominal organs

Miskulin DC et al.  J Kidney Dis: 63, 2014 Tellman MW et al. J Uro: 193, 2015



Polycystic Kidney Disease: Treatment
• Conservative: ice, heat, whirlpool, psychobehavioral modification
• Analgesics: acetaminophen over NSAIDs except in acute episodes
• Tramadol, gabapentin, amitriptyline
• Opioids are last resort 

• Tolvaptan: V2 receptor blocker, decreases cystic pressure and fluid
• Nerve blocks (celiac and/or splanchnic) and Spinal Cord Stimulation
• Cyst Aspiration and Ablation
• Pain recurs in 67% if aspiration alone; only useful if a few dominant cysts

• Renal Denervation
• Pat Casale: 2 small pediatric laparoscopic series with excellent short term results

Tellman MW et al. J Uro: 193, 2015                          Casale P et al. J Endourol: 22, 2008 Resnick M et al. J Urol: 175, 2006



Polycystic Kidney Disease: Treatment

Tellman MW et al. J Uro: 193, 2015





Chronic Flank Pain: 
Loin Pain Hematuria Syndrome (LPHS)

• Poorly defined disorder characterized by recurrent or persistent flank 
pain and usually microscopic or gross hematuria (not always)
• Up to 50% have nephrolithiasis
• Contamination with the non-MSK patients in the laser papillotomy series?

• Episodes of gross hematuria often accompanied by worsening pain
• Often associated with nausea and vomiting
• Renal biopsy: glomerular bleeding despite being normal visually

Dube GK et al. Kidney Int: 70, 2006        Hebert LA et al. Loin pain-hematuria syndrome. UpToDate, Dec 2016



LPHS: Diagnosis
• Exclude other causes of flank pain and hematuria
• If stones in the past, document absence of obstruction during acute pain 

episodes

• Pain must be typical of LPHS
• Severe, constant or frequently recurrent, at CVA, worse with percussion
• Usually unilateral at presentation but most eventually develop bilateral pain
• Burning or throbbing
• Exacerbated by riding in a car, exercising, and laying down
• > 6 months

• Hematuria > 5 RBCs is present in 95% of patients
• Renal biopsy if suspect glomerular disease (IgA nephropathy)
Hebert LA et al. Loin pain-hematuria syndrome. UpToDate, Dec 2016



LPHS: Treatment
• Counseling
• Reassurance: “kidney function is normal”, “avoid aggravating activities”

• Medical Management
• ACEI or ARB: 7 person series showed 57% with fewer or less severe episodes
• Aggressively manage 24-hour urine metabolic profile, especially in stone pts
• Try to avoid opioids (including implantable drug delivery system)

• Invasive Management
• Nerve Blocks and Ablations
• Surgical Renal Denervation
• Renal Autotransplant
• Nephrectomy – not recommended

Hebert LA et al. Loin pain-hematuria syndrome. UpToDate, Dec 2016 Herert LA et al.  Kidney Int: 49, 1996



Renal Nerve Anatomy
• The renal plexus is derived from direct branches of the:
• celiac plexus
• celiac ganglia
• aortiocorenal ganglia 

• The majority of the fibers converge around the renal artery
• Circumferential but more on the ventral surface
• Generally run in the tunica adventitia and surrounding tissues

• thoracic splanchnic nerves (T9-T12)
• upper lumbar splanchnic nerve (L1)
• superior portions of the intermesenteric plexus



Renal Nerve Anatomy



LPHS: Nerve Blocks
Research and find a great interventional pain management specialist!!!

Email Correspondence from Brian Bruel, MD:
• Abdominal wall – transversus abdominus & intercostal blocks
• Upper abdomen and chest wall – Serratus anterior & intercostal blocks
• Muscular trigger points – quadratus lumborum and psoas injections
• Kidney / ureter – Splanchnic / Celiac plexus block
• *Spinal Cord Stimulation or DRG Stimulation



LPHS: Surgical Renal Denervation
• Sheil AG et al. Am J Kidney Dis: 32(3), 1998
• 18 patients undergoing “renal neurectomy”
• 67% of patients had recurrent pain

• 3 of 4 who went on to renal autotransplant had relief

• Kadi et al.  Minim Invasive Ther Allied Techol: 22(6), 2013
• 9 patients with 11 laparoscopic denervations, 44% curative 
• 22% had reduced analgesic requirement, 66% had improved QOL?

• Greenwell TJ et al. BJUI: 93(6), 2004
• 32 patients undergoing 41 laparoscopic denervations, full data on 33 units

• 42% had nephrolithiasis
• 73% had recurrent ipsilateral pain within 5 years of surgery

• 1/3 of these had a lower analgesic requirement
• 9 pts went on to nephrectomy and 3 developed contralateral LPHS



LPHS: Renal Denervation



LPHS: Endovascular Renal Denervation
• Several catheter-based percutaneous 

radiofrequency ablation systems

• 3 small series reported in the literature
• 2 / 4 patients cured, 2 / 4 75% reduction in meds 
• Pooled data from 6 patients

• no change in Max VAS but decrease in pain medication
• 11 / 12 patients with > 30% improvement at 6 months

Prasad B et al.  Kidney International Reports. 3: 638-633, 2018
Prasad B et al.  Am J Kidney Dis. 69 (1): 156-159, 2017
De Jager RL et al. Nephrol Dial Transplant. 2017 June 22



LPHS: Autotransplant
• The ultimate renal denervation
• Be very careful in stone formers, consider psychiatric assessment 
• Chin JL et al. J Urol: 160 (4), 1998
• 22 patients with 26 renal autotransplantations
• 69.2% success, however 2 graft losses and 3 required transplant nephrectomy

• Sheil AG et al. Am J Kidney Dis: 32(2), 1998
• 30 patients with 40 renal autotransplantations, 25 of which completed follow-up
• 75% were pain free with follow-up between 1 and 13 years (mean, 8.4 years)
• 30% significant complications



Autotransplant: Predicting Success



Autotransplant: Predicting Success



LESS Autotransplant



Patient Presentation
• RS is a 30 year old man, here for 3rd opinion
• Long history of right flank pain (only ever the right)
• Started in teen years, diagnosed with recurrent pyelonephritis but found to 

have a small stone that he passed, calcium oxalate.
• Several “stone passage events” over the past 10 years, none visibly passed
• No history of febrile UTI
• Found to have single 2-3 mm lower pole stone by OS urologist but 

cystogram negative for reflux, ureteroscopy couldn’t locate stone
• Complains of intermittent gross hematuria, episodic severe flank pain with 

emesis, takes narcotics intermittently; frequent ER trips
• Seeing pain management: Neurontin, baclofen both have failed



Chronic Flank Pain Algorithm  



Conclusions
• Chronic flank pain can be the result of a wide variety of pathology
• A detailed history, physical, and imaging work-up is essential
• Laser papillotomy may be a reasonable option in patients with chronic 

flank pain papillary calcifications or small caliceal stones
• Involvement of an interventional pain management specialist is hugely 

beneficial for the patient and the urologist!



Thank You




