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Abstract

Loin pain hematuria syndrome (LPHS), first described in 1967, is a rare pain syndrome, which is not well understood. The
syndrome is characterized by severe intermittent or persistent flank pain, either unilateral or bilateral, associated with gross or
microscopic hematuria. LPHS is a diagnosis of exclusion as there still is not a consensus of validated diagnostic criteria, though
several criteria have been proposed. The wide differential diagnosis would suggest a meticulous yet specific diagnostic work-up
depending on the individual clinical features and natural history. Several mechanisms regarding the pathophysiology of LPHS
have been proposed but without pinpointing the actual causative etiology, the treatment remains symptomatic. Treatment
modalities for LPHS are diverse including simple analgesia, opioid analgesic and kidney autotransplantation. This review article
summarizes the current understanding regarding the pathophysiology of LPHS along with the steps required for proper
diagnosis and a discussion of the different therapeutic approaches for LPHS.
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Introduction pain has also been described to radiate, in some cases, to theiliac
fossa, anterior thigh or groin [7-10].

The natural history of the syndrome is not well described, but
spontaneous resolution has been suggested. LPHS is not known
to cause secondary kidney injury or increase mortality. In a series
of 51 patients, LPHS resolved spontaneously in half the patients
after several years (mean 3-5); the rest of the patient continued
to have pain with the longest suffering for 17 years [6].

Loin pain hematuria syndrome (LPHS) was first described in 1967
by Little et al. [1]; the disorder is not well understood and is one
in which patients experience severe unexplained chronic unilat-
eral or bilateral flank pain, which is associated with gross or micro-
scopic hematuria [1]. The absence of a primary kidney pathology is
animportant feature in LPHS, and the absence of consensus on the
underlying etiology is reflected by different therapeutic options
available to date for this condition with variable success rates. E pi demiolo gy
Few data exist regarding the epidemiology of LPHS, which is an
Clinical features and natural history extremely rare disease with a prevalence of about 0.012%. LPHS
is more common in women with as many as 70% of patients

The majority of patients affected are young females, in some ser- with LPHS being females [11].

ies up to 70% [2], often white, with the majority showing symp-
toms by the third decade of life (ranging from the first to sixth

decades) [3]. The loin pain varies in duration and frequency; the PathophySIOIOgy
duration can range from minutes to a constant ache and the fre- Since Little et al. first described the condition in 1967 [1], several
quency can vary from once or twice a year to incessant [4-6]. The hypotheses have been proposed regarding the pathophysiology
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of LPHS. These include vascular disease of the kidney, comple-
ment activation on arterioles [12, 13], coagulopathy [14], venocaly-
ceal fistula [15], abnormal ureteral peristalsis [16], hypersensitivity
[12], psychopathology [17, 18], intratubular deposition of calcium
[2, 15, 19, 20] and nephritis [16, 17]. Of these, nephritis (usually
IgA) is the only one documented [21, 22].

When no acquired underlying glomerular disease is respon-
sible for the LPHS, it is designated primary LPHS, as opposed to
secondary LPHS when due to an underlying glomerular process,
usually IgA nephropathy. The distinction can only be made by
kidney biopsy [2].

Some studies have suggested that thin glomerular basement
membrane (GBM) disease could be associated with or contribute
to LPHS. In a study conducted by Herbert et al. seven patients
were described with thin GBM, which was linked with LPHS [2,
23]. Renal biopsies on those patients showed red cells in the
renal tubules, which indicated glomerular hematuria, the only
glomerular abnormality present. These red cells were occluding
the tubules, leading Herbert et al. to suggest that occlusion of a frac-
tion of renal tubules could be behind the cause of the loin pain if
back-leak of glomerular filtrate occurred resulting in expansion of
the renal parenchymal volume and stretching of the renal capsule
[23]. Thus, they concluded that thin GBM could be a cause of the
flank pain and gross hematuria in some patients with LPHS [2, 23].

Another possible mechanism for LPHS is microcrystal forma-
tion in the renal tubules. Praga et al. conducted a study that noted
high prevalence of hyperuricosuria, hypercalciuria and nephro-
lithiasis in patients with thin GBM neuropathy [19]. They sug-
gested that the concomitant occurrence of factors that promote
urolithiasis and glomerular hematuria may result in the forma-
tion of intratubular microcrystals. Combined with intratubular
red blood cells, microcrystal formation could lead to increased in-
tratubular obstruction and amplified flank pain [19]. It has since
been found that most non-calcium oxalate stone formers make
stones by tubular crystallization and do not have LPHS; although
most stone formers do not have LPHS, many patients with LPHS
have a history of kidney stones (up to 50%) [2, 20].

No causal relationship has been established between comple-
ment activation on arterioles and LPHS but several case reports
have described an association. Miller et al. [12] described a case
where the kidney biopsy showed microaneurysmal and glomeru-
loid angiomatous changes. The depositions of properdin, C5b-9
complex and C3 in arterioles would suggest complement activa-
tion. Both Naish et al. [24] and Miller et al. [12] described an asso-
ciation between C3 deposition and LPHS.

With regard to coagulopathy, even though platelet counts,
prothrombin times, thrombin times and fibrinogen levels are
usually all normal, several studies have shown more occult
abnormalities. Abnormalities included below-normal heparin-
thrombin clotting times [25], low factor XII levels [26], elevated
plasma b-thromboglobulin levels with increased platelet aggre-
gation by serotonin and adenosine diphosphate and higher
than normal plasma C-reactive protein and D-dimer levels [27].
In another study, Siegler et al. hypothesized that abnormal
platelet activation and fibrin deposition played a role in the
pathogenesis of LPHS [14].

Although renal vascular disease was thought to be one of
the underlying pathophysiological processes in LPHS early on
[28-30], more recent renal arteriography studies of patients
with LPHS disagree with this hypothesis as the renal vasculature
more commonly appears normal [4, 27, 31, 32].

It is important to note that LPHS still remains a diagnosis of
exclusion and can be the common presentation of a variety of
pathologic processes as opposed to a single etiology.
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Diagnosis

The diagnosis of LPHS remains one of exclusions [33]. Many pa-
tients with LPHS remain unrecognized for years and often shuttle
from physician to physician in an effort to determine the cause of
the pain and reach a diagnosis. A step-wise approach was
adopted to reach the diagnosis of LPHS. After exclusion of non-
glomerular causes for the hematuria, the minimal criteria to
reach a diagnosis of LPHS include the documentation of hema-
turia and presence of pain for at least 6 months, which is proved
not attributable to nephrolithiasis. Kidney biopsy is warranted to
exclude secondary LPHS if there were any indications of glomeru-
lar disease as outlined in Figure 1 [2].

A variety of conditions are often on the differential for pa-
tients with LPHS. These include ureteral obstruction [34], malig-
nancy [35, 36], pyelonephritis, benign masses, recurrent renal
thromboembolism, IgA nephropathy [37], arteriovenous fistula
[15] or nutcracker syndrome.

Nutcracker phenomenon refers to compression of the left
renal vein, commonly between the aorta and the superior mes-
enteric artery, leading to impaired blood flow and distention of
the distal portion of the vein. Nutcracker syndrome is a clinical
diagnosis of a complex of symptoms resembling those seen
with nutcracker phenomenon. The symptoms of the syndrome
include hematuria, which is due to rupture of thin-walled varices
into the collecting system, left flank pain and other fatigue symp-
toms. It is important to rule out nutcracker syndrome when
working up patients for hematuria and left flank pain [38].

In order to reach a diagnosis of LPHS and exclude other op-
tions on the differential diagnosis, a variety of tests should be
conducted [39-43]. Urine culture should be done to rule out in-
fection whereas a urinalysis should be done to check for glom-
erular disease. A cystoscopy and/or computed tomography (CT)
can be done to check for kidney stones or other tumors and
cysts. Angiography or CT angiography can be done to rule out
A-V malformation and hemangioma whereas flexible uretero-
scopy can be done to check for ureteral pathology [40-43]. Co-
agulation studies should be ordered to check for problems
with coagulopathy. Additionally, a psychiatric evaluation
should be undertaken to rule out any factious disease (Figure 2)
[17, 18, 44, 45].

Exam findings

Physical exam and laboratory findings from LPHS vary. Many
patients have unremarkable physical exam findings. Numerous
patients report low-grade fevers and the majority have normal
renal function, judged by creatinine clearance and serum creatin-
ine. Studies have shown that there are no abnormal 24-h urine
concentrations of calcium, phosphorus, uric acid, oxalate and
cystine. Coagulation studies in these patients are frequently nor-
mal, including partial thromboplastin time, prothrombin time,
bleeding time, hematocrit and platelet count [2, 3, 21].

Hematuria in LPHS is typically glomerular in origin character-
ized by dysmorphic red cells with or without red blood cell casts.
However, as described earlier, intratubular crystal depositions
could play a role in the pathogenesis of LPHS and the absence
of typical findings to suggest glomerular origin of hematuria
does not exclude LPHS.

Hematuria can be either microscopic or macroscopic. Episodes
of macroscopic hematuria are usually associated with worsening
pain but in between episodes urine analysis may show microscopic
hematuria or in some patients, the hematuria clears completely
even though the pain persists [2].
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Clinical
presentation

Exclude non-
glomerular causes

Exclude
glomerular causes

* Unilateral or bilateral flank pain associated with gross or microscopic hematuria.

¢ Urinary tract infections.

¢ Obstructing nephrolithiasis
* Renal cell carcinoma

* Endometriosis

¢ Renal vein thrombosis

Autosomal dominant polycystic kidney disease
Recurrent renal thromboembolism, as with atrial fibrillation
Left renal entrapment (nutcracker syndrome)

/e J

« Consider kidney biopsy to rule out glomerulopathy if glomerular hematuria evident by the presence of RBC cast and/or
dysmorphic RBC with one or both of the following: 1) Significant proteinuria ( >500 mg /24 h), 2) Increased serum
creatinine above previously known baseline or (>1.2 mg/dL in women and >1.4 mg/dL in men [20])

L

* Pain --> severe, unilateral or bilateral, constant or recurrent, localized to the costovertebral angle, made worse with
gentle punching and present for at least 6 months.
* Symptoms not due to nephrolithiasis and absence of urinary tract obstruction should be confirmed with at least two

Fullfill diagnostic
criteria

in subsequent specimens.

imaging procedures obtained during episodes of flank pain.
* Hematauria defined by >5 RBC / high power field. This is absent in less than 5 pecent of cases and is invariably present

—___/

Fig. 1. Clinical evaluation and diagnostic criteria. RBC, red blood cell.

Proteinuria is not a feature of LPHS. One series of 34 patients
showed the protein excretion to be above the upper limit of the
normal of 150 mg/day in 11 patients and above 500 mg/day in
only two patients.

Treatment and prognosis

Medical treatments for LPHS are varied and have been derived
from the various theories of the pathophysiology of LPHS. Treat-
ments targeting the coagulopathy etiology hypothesis are largely
outdated and no longer indicated. These approaches included
low-dose aspirin (ineffective [23]), warfarin (temporary partial
relief), dipyridamole (discontinued due to epistaxis), antiplatelet
therapy (ineffective) and discontinuation of birth control (with
some positive results) [46]. Additional therapies, such as amino-
caproic acid to treat hematuria and beta-blockers to treat the
vaso-constrictive etiology were also ineffective [3, 33].

Without definite understanding of the underlying patho-
physiological process in LPHS, the goal of management has
been limited to symptomatic relief and pain management. As
some studies have shown that 25-50% of LPHS patients enter a
period of spontaneous remission within 3-5 years [2, 6], a gradual
approach in treatment progressing from conservative manage-
ment to more invasive measures would be reasonable.

There is limited evidence that angiotensin-converting
enzyme inhibitor or angiotensin II receptor blocker may reduce
both the frequency and severity of both gross hematuria and
loin pain. The presumed mechanism is through reduced intraglo-
merular pressure secondary to efferent arteriolar dilation. The

decreased pressure in turn decreases the chance of glomerular
rupture and hematuria especially when accompanied by under-
lying thin GBM pathology [23]. One report of seven patients
receiving enalapril for 7-48 months reported fewer severe epi-
sodes of both hematuria and pain [23].

Patients are normally started with non-opioid analgesics and
progress to parenteral opioid analgesics, which require hospital-
ization. Furthermore, many of these patients end up becoming
addicted to the high-dose narcotics [46].

Other treatments including transcutaneous electrical nerve
stimulation and regional nerve blocks have shown success in
some cases of LPHS but none was effective in long-term pain
relief [11].

Local capsaicin infusion has not been proved to be clinically
justifiable [47-51]. Retrograde infusion of capsaicin into the
ureter and renal pelvis has been performed in an attempt to
block the sympathetic C fibers responsible for pain signal trans-
mission [47-52]. Capsaicin provides short-term pain relief to
patients with LPHS, which can last from 2-17 weeks. One series
reported complications including severe bladder pain, urinary
tract infection, worsening renal pain and, most importantly,
deterioration of renal function. The pathophysiology of nephro-
toxicity is secondary to inflammation of the collecting system
after intrarenal reflux, pelvi-ureteric inflammation, edema and
subsequent stricture and scar tissue formation [48]. The series re-
viewed reports from 52 cases of LPHS of which long-term data on
renal function were available for 17 patients. Five of these pa-
tients underwent significant loss of kidney function and eventu-
ally nephrectomies. The high complication and nephrectomy
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Urine analysis (to confirm hematuria)

-I Urinary tract Infection | —

Treat with appropriate

antibiotics

Urine culture
CBC

Creatinine and electrolytes
Coagulation studies
24-hour urine for protein

History suggestive of stone or cystic
disease or negative lab workup.

Imaging studies:

us/ct

Negative

|

Angiography for possible AV

malformations, or

Negative

|

Cystoscopy/ureteroscopy to evaluate for

stone/tumor/cystitis/ureteral pathology

[ty |

Appropriate hematological

workup and treatment

- 1

RBC cast and/or dysmorphic RBC + one or
both of the following:

1- Proteinuria > 500 mg /24 h)

2- Increased serum creatinine above
previously known baseline or >1.2
mg/dL in women and >1.4 mg/dLin
men [20]

Secondary LPHS /

Primary LPHS
Primary kidney pathology

At any point, psychiatry evaluation
should be considered in applicable
cases especially with:

- Suspicion of factious disease

- drug seeking behavior

Fig. 2. Diagnostic work-up for LPHS. AV, arteriovenous; CBC, complete blood count; CT, computed tomography; LPHS, loin pain hematuria syndrome; RBS, red blood cell;

US, ultrasound.

rate of 20-67% should be weighed against the benefits [48]. Most
authors have abandoned the use of capsaicin in treating LPHS,
and recommend that patients should be adequately counseled
on its potential side-effects, including nephrotoxicity and high
rate of nephrectomy [47-52].

A different approach to treating LPHS is surgical renal denerv-
ation. This can be achieved through several modalities including
stripping the renal capsule from the kidney (capsulotomy), strip-
ping the renal nerves from the renal artery (neurectomy), percu-
taneous catheter-based radiofrequency ablation of the renal
sympathetic nerves or by renal autotransplantation [29, 32, 53-56].

Surgical renal denervation has been found to be helpful with a
temporary complete relief from pain in some patients with LPHS,

but this was sustained for a maximum of 2 years [53]. Three large
series have reported results on renal denervation in LPHS. Re-
ports for a total of 84 procedures performed in 65 patients with
LPHS showed success rates ranging from 25 to 33% depending
on the follow-up period, which varied from 8 to 54 months. The
recurrence rate of ipsilateral pain was reported in 67-75% of the
patients within a median of 6-11 months of the procedure.
Sheil et al. reported mild wound infection in 8% of the procedures;
otherwise, no postoperative complications were reported [29, 53,
57]. The recurrence of pain is assumed to be secondary neuronal
regeneration. Surgical renal denervation should not be at-
tempted in patients for whom renal autotransplantation is
being considered as dense scarring related to the procedure
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might affect the quality and quantity of vessels harvested for the
autotransplantation [53].

Gambaro et al. reported a patient with LPHS and hypertension
successfully treated with catheter-based radiofrequency ablation
of the renal sympathetic nerve. The patient remained pain-free
and normotensive at 6 months post follow-up [54]. The limited
evidence regarding this form of renal denervation along with
the danger of publication bias (with only positive results being
reported) and in addition to the large placebo effect in this poorly
understood syndrome, all warrant that a clinical trial should be
performed producing solid evidence before catheter-based
renal denervation can be recommended for the treatment of
LPHS [58].

Along the lines of renal denervation is renal autotransplanta-
tion. Renal autotransplantation was first described in 1982 and
involves removing the kidney and inserting it to the ipsilateral
iliac fossa [6]. It has been shown that the loin pain due to LPHS
terminates immediately after the autotransplantation. It is pos-
tulated this happens due to the fact that all the nerves around
the kidney are severed completely [32, 55, 56]. After autotrans-
plantation, most patients are weaned off of narcotics and can
go back to their daily routines within a few weeks. Although
this approach may lead to decreased morbidity and more rabid
improvement, autotransplantation should not be first-line ther-
apy and should not be offered to all patients with LPHS. Selection
criteria for suitable candidates for surgery should include
patients with severe pain requiring high doses of analgesics to
control pain for whom extensive nonsurgical therapies have
been found unsuitable [55]. Also, patients should not be coun-
seled about surgery early on in the course of the disease as the
knowledge of the availability of a surgical option may discourage
them from proper use of pain clinic management [17].

Several series have reported encouraging results for kidney
autotransplantaion in LPHS. Chin et al. reported a series of 26 pro-
cedures in 22 LPHS patients over a 12-year period with a median
follow-up of 78.5 months in which 12 of the 26 autotransplanted
kidneys in the 22 patients remained pain-free for a minimum fol-
low-up of 5 years. Overall, they reported that 69% of the kidney
autotransplant procedures resulted in significant pain relief for
a follow-up period of 10 years, where most patients could be
weaned off analgesics and back to normal daily activities [43].
The longest reported period of pain relief following autotrans-
plant was reported to be 21 years [59]. One study reported the
incidence of postoperative complications associated with auto-
transplantaion as high as 30% in 46 procedures in patients with
LPHS. Complications included nephrectomy in four patients, in-
farction of the autotransplanted kidney, wound infection and
nerve entrapment [29]. Another study reported nephrectomy of
the autotransplanted kidney in 3 of 26 kidneys due to arterial or
venous thrombosis [60].

While there are many benefits to renal autotransplantation,
some studies have shown there to be some recurrence of pain
(between 4 and 10 months) [31, 61, 62]. While the reason for the
recurrence of pain is unknown, some postulate it is due to the
regeneration of autonomic nerves. Canine studies have shown
that autonomic nerves do regenerate after renal autotransplan-
tation. A minority of patients may require graft nephrectomy to
combat the pain [40, 63, 64]. A last resort for pain relief comes
via nephrectomy, but the risks must be balanced with the bene-
fits; nephron-sparing therapy is desired [65, 66].

One study has shown promising results for neuromodulation
of the lumbar sympathetic plexus in four patients with LPHS. Gor-
oszeniuk et al. showed that patients had significant reduction in
pain allowing them to return to activities of daily living with less

analgesic dependency [67]. They used a low-frequency stimula-
tion on the autonomic system to control the pain. While the mech-
anism of this approach is not well defined, beneficial effects of
low-frequency stimulation have been shown in clinical applica-
tions and basic science studies. Still, more experience is needed
with this technique before it can be recommended for the man-
agement of LPHS outside of the experimental setting [67].

Conclusion

LPHS is a complex condition that is not well understood; diagno-
sis continues to be one of exclusion. It is a condition that causes
severe discomfort for patients and can lead to many limitations
on the activities of daily living. No consensus exists for the
appropriate sequential approach in treating LPHS. While auto-
transplantation appears to provide promising results, we still
strongly find that conservative measures for the treatment of
LPHS should be used first. The risk and benefits of surgical proce-
dures must be carefully weighed and compared with more con-
servative alternatives and each patient should be evaluated
individually. Going forward, it would be very beneficial to have
more basic science and controlled clinical studies conducted on
LPHS to help determine the definitive pathophysiology of the
syndrome and how to diagnose and treat the condition.
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