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Abstract
Purpose: To present our center’s experience with the implications of the unusual presentation of renal 
pain as the first presenting clinical symptom. 

Material and methods: A retrospective search of the patients’ records during the period July 2001 - June 
2016 was done in our center for the reported cases of isolated unusual (ectopic) first clinical presentation 
of renal pain or colic. Cases with abnormal underlying anatomy in the upper urinary tract and those who 
did not present firstly with isolated unusual renal pain were excluded. Each case was studied for the 
relevant demographic and clinical variables from the site of pain to the management approach.

Result: Of more than 135,000 cases of loin pain, only 24 patients (15 males and 9 females) presented 
with unusual renal pain between July 2001 and June 2016. They were classified into distant-site referral 
of pain in 15 cases (62.5%) and renal pain due to unusual extra-urological causes in 9 cases (37.5%). The 
former group included contralateral renal pain in 3 cases (12.5%), epigastric cramps in 3 cases (12.5%), 
low-back pain in 4 cases (16.7%), and contralateral testicular pain in 5 cases (20.8%). The latter group 
included cases of refractory acute ischemic renal pain as the first presentation of other system pathologies 
in 5 cases (20.8%) and referred biliary pain in 4 cases (16.7%). All cases warranted multiple medical 
visits and most of them indicated extra laboratory and/or imaging examinations till the final diagnosis.  

Conclusion: Ectopic renal pain could be either an isolated distant-site referred pain which is mostly 
served by common innervation between nerve plexuses or pain due to unusual renal involvement by 
other system pathology. It may delay the original diagnosis and indicate undue diagnostic works up.

Keywords: Clinical presentations; Ectopic pain; Neuromuscular reflex; Referred pain; Renal colic; Renal 
pain

Introduction

Clinical presentations of diseases are classified into two well-differentiated categories 
known as symptoms and signs. The former category is the subjective disease expressions by the 
patient and the latter category is the objective disease findings detected by the examiner [1]. 
Symptoms may be physical complaints such as abnormal swellings [2] or sensual complaints 
such as pain [3]. They are classically limited to the underlying anatomical boundaries of the 
affected structure, organ, or system and the pathophysiological behaviors of the disease. 
On the one hand, site of the first clinical presenting symptom usually refers to the involved 
anatomical structures guided by the relations to the surface anatomy of these affected organs 
or structures [4], but on the other clinical progress of symptoms over time follows the natural 
history of the underlying disease. In certain instances, however, symptoms may not keep fit 
to the known anatomical boundaries and natural histories [3-5]. Moreover, they may have 
underlying aberrant or unknown mechanisms which may result in clinical surprises. Also, the 
sequences and associations between clinical findings depend on the behavior of the disease 
through the progress of stages of its natural history [5,6]. Relations between the upper 
urinary tract and biliary and gastrointestinal tracts are old principles and may lead to unusual 
clinical presentations [7,8]. Renal pain is the most prominent urological symptom that has 
different forms of clinical presentation or confusions with other diseases due to their rarity 
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and the similarity between them [9,10]. We aimed to study the very 
rare clinical phenomenon of first clinical presentation with isolated 
unusual renal pain to widen the horizon of differential diagnoses 
for the clinical urologists in emergency settings.

Materials and Methods

Retrospective search was done for the medical records of 
the patients who presented to or admitted in our hospital during 
the period July 2001-June 2016 to study the cases of first clinical 
presentation with atypical or unusual renal pain which was termed 
ʺectopic renal painʺ. Searches and reviews of the manual chart and 
electronic medical records were done by two different individuals 
of authors to avoid controversy of data extraction.

Ectopic renal pain was defined as the first clinical presentation 
with renal pain in a distant anatomical location without involvement 
of its original site or renal pain that is caused by an unusual etiology 
making it the first clinical presentation of this etiology without 
being expected in the natural history of etiology. The events 
were categorized according to the relation of the sites of primary 
pathology and first pain presentation to the upper urinary tract. 
First group included only patients who had isolated distant-site 
renal pain without original site pain at first presentation. Second 
group included patients who had non-urological pathology which 
was presented for the first time with renal pain. This categorization 
was proposed to differentiate the urological and the non-urological 
origin of the pathology and the cause of the unusual presentation. 
Each case was studied for the relevant demographic variables, 
anatomical side of pain start, duration of pain, primary disease, 
diagnostic methods, and management approach.

Cases of referred pain with original site involvement at first 
presentation were excluded. Also, cases of ectopic kidneys which 
are presented by unusual pain such as lower abdominal pain were 

excluded from the study, because their etiology could be explained 
accordingly. Moreover, cases of misdiagnoses of appendicitis or 
biliary colic as renal colic were excluded, because the cause is a 
failure of diagnosis rather than a symptom aberrance.    

Results

The rate of attendance to our outpatient clinic was about 100 
cases per day giving more than 360,000 patients in 15 years. Loin 
or renal pain was the cardinal presentation in more than 135,000 
patients. Among the latter patients, only 24 cases (0.018%) had 
isolated unusual renal pain that fulfilled the definition of ectopic 
renal pain as a first clinical presentation. Age range was 7-61 years 
with an average of 31.6±13.3 years. They were 15 males and 9 
females including 2 children only. 

According to the original pathology and the site of first pain 
presentation in relation to the urinary system, 2 groups of patients 
could be differentiated. The first group (Table 1) included 15 
cases (62.5%) of isolated distant-site renal pain manifestation. 
They included isolated forms of contralateral renal pain in 3 cases 
(12.5%), epigastric cramps in 3 cases (12.5%), low-back pain in 4 
cases (16.7%), and contralateral testicular pain in 5 cases (20.8%). 
The second group (Table 2) included renal pain due to unusual 
extra-urological causes in 9 cases (37.5%). They included cases 
of refractory acute ischemic renal pain as the first presentation 
of pathologies in extra-urologic systems in 5 cases (20.8%) and 
referred biliary pain in 4 cases (16.7%). 

All cases were diagnosed after multiple medical consultations 
of different medical specialties. In most of instances, multiple 
laboratory and/or imaging examinations were indicated to settle 
the final diagnosis and treatment (Table 1 & 2). Only two cases had 
their consultations and diagnoses during single hospital admission.

Table 1: Demographic and clinical features of cases of primary ectopic renal pain (the first group).

No Age Gender
Primary Urinary Pathol-

ogy Ectopic Pain Frequency of 
Consultation

Undue Investiga-
tions Treatment

Site Nature Site Duration

1 34 Female Right 
ureter Stone Left loin 2 weeks 2 None ESWL

2 33 Female Right 
ureter Stone Left loin 3 weeks 2 None ESWL

3 40 Male Right 
ureter Stone Left loin 7 days 2 None URS

4 20 Male Right 
ureter Stone Epigastric pain 2 months 3 None Conservative

5 22 Male Left 
ureter Stone Epigastric pain 2 years 5 Upper GIT endos Conservative

6 31 Male Right 
ureter Stone Epigastric pain 2 months 2 None ESWL

7 27 Male Left 
ureter Stone Low back pain 10 months 5 MRI spine URS

8 36 Male Left 
ureter Stone Low back pain 7 months 4 MRI spine URS
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9 29 Female Right 
ureter Stone Low back pain 3 months 4 None URS

10 44 Female Left 
ureter Stone Low back pain 5 weeks 3 None URS

11 17 Male Right 
ureter Stone Left testicular pain 2 months 2 None URS

12 32 Male Left 
ureter Stone Right testicular pain 2 weeks 2 Scrotal Doppler Conservative

13 26 Male Left 
ureter Stone Right testicular pain 3 weeks 2 Scrotal Doppler ESWL

14 21 Male Right 
ureter Stone Left testicular pain 5 weeks 3 Scrotal Doppler Conservative

15 18 Male Left 
ureter Stone Right testicular pain 4 weeks 3 Scrotal Doppler URS

Abbreviations: ESWL: Extracorporeal Shock Wave Lithotripsy; GIT endos: Gastrointestinal Tract Endoscopy; IVU: In-

travenous Urography; URS: Ureteroscopy

Table 2: Demographic and clinical features of cases of secondary ectopic renal pain (the second group).

No Age Gender
Renal Pain Primary Pathology

Frequency of 
Consultation

Undue Investi-
gation Treatment line

Side Duration Renal 
Effect System Pathology

1 38 Male Left 3 days Infarction Blood Leukemia 3 KUB, ECT Chemotherapy

2 44 Male Left 2 days Infarction Blood Leukemia 2 ECT Chemotherapy

3 27 Female Bilateral 3 days Infarction Immunity SLE 3 ECT Steroids

4 36 Female Right 6 months PUJO Biliary tract Stone 3 NEMSCT ERCP

5 46 Female Right 3 months PUJO Biliary tract Stone 3 NEMSCT ERCP

6 7 Female Right 1 day None Biliary tract Stone 4 NEMSCT Cholecystectomy

7 12 Female Right 1 day None Biliary tract Stone 3 NEMSCT Cholecystectomy

8 61 Male Right 1 month Metastasis Unknown Malignancy 3 KUB Palliative

9 58 Male Left 2 weeks Metastasis Unknown Malignancy 2 KUB Palliative

Abbreviations: ECT: Enhanced Computed Tomography: ERCP: Endoscopic Retrograde Cholangiopancreatography; 
KUB: Kidney-Ureter-Bladder; X-Ray Radiograph; NEMSCT: Non-Enhanced Multi-Slice Computed Tomography; PUJO: 
Pelvi-Ureteral Junction Obstruction; SLE: Systemic Lupus Erythematosus.

Discussion

The upper urinary tract is composed of the kidneys and ureters 
which have complex retroperitoneal anatomy and physiological 
mechanisms including the reno-ureteral peristalses and visceral 
sensations [3,6,11]. In the context of the current results, it may be 
crucial to carefully address a few issues at the start of discussion to 
avoid any potential confusion with similar notions in the natural 
history of renal pain which may evolve while this discussion is 
progressing. The classic pain reference is associated with the typical 
renal pain in the ipsilateral loin and it is an expected presentation 
[12]. Renal infarction could be an event in the natural history of 
the potentially thromboembolic diseases and result in severe renal 
pain. However, its diagnosis could be overlooked due to rarity of 
this condition [13]. Also, it is unusual for renal pain to present as 
the first symptom in such cases [14]. Discussion of the underlying 

anatomical and pathophysiological aspects, clinical forms, effects 
on diagnosis and management of these cases are essential to 
differentiate these notions.

Renal pain is the cardinal symptom of the upper urinary 
tract diseases [4,8]. Occasionally, renal pain or colic may manifest 
in an unusual site or form, either, caused by urological or non-
urological diseases [15]. Pathophysiologically, it is an acute or 
chronic sensory complex urinary symptom with variable reflexes 
based on the anatomical and physiological integrations to the 
other parts of the body [3]. It has significant clinical properties 
and wide interests in the literature [4,12]. It is usually felt in the 
costovertebral (renal) angle in relation to the kidneys and takes 
its character according to the underlying cause. It becomes a dull 
ache, when it is caused by distension of renal capsule. It becomes 
colicky, however, when it is caused by ureteral obstruction with 
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propagation of the peristalses into strong spasmodic contractions. 
Moreover, it may radiate through the ipsilateral flank and groin or 
be referred to the ipsilateral testis and the penis leading to variable 
pain sensations in these sites. Also, it is commonly associated with 
nausea and vomiting. These radiation and reference manifestations 
are classically known due to the common innervations between the 
urinary tract which is supplied by the renal nerve plexus and the 
biliary and gastrointestinal tracts which are supplied by the celiac 
nerve plexus [3,8,16-18]. 

Kidneys have rich sympathetic innervations that directly 
contact their functional structures such as vasculatures, renal 
tubules, juxtaglomerular granular cells, and excretory renal tracts. 
Sensory fibers are located primarily around the renal pelvis. 
Stimulation of these sympathetic nerves may induce contralateral 
diuresis as a compensatory reno-renal integration system [19,20]. 
Also, these fibers transmit pain sensations from other abdominal 
viscera due to overlapping between nerve plexuses [3,21]. These 
neurological integrations may explain the contralateral pain 
between the kidneys and ureters [22]. According to the current 
results, we proposed the term ʺectopic renal painʺ to withstand the 
meanings of these unusual clinical forms under one conclusive and 
representative term. 

The first group represented ectopy of the pain site such as 
the contralateral side which has been previously known as the 
ʺmirror painʺ [22] and diffuse abdominal cramps [16]. This pattern 
of presentation could be termed as ʺprimary ectopic renal painʺ, 
because the original pathology is a urological one. The isolated form 
of pain in those patients resulted in delayed diagnosis and indicated 
extra investigations. The old concept of common innervations may 
be employed for explanation of these forms of renal pain aberrance 
[3].

The second group represented ectopy of etiology. This pattern 
of renal pain could be termed as ʺsecondary ectopic renal painʺ, 
because the original pathology is a non-urological one. Presence 
of previously mentioned dual reno-renal reflexes [19,20] may 
indicate presence of similar dual reflexes between the urinary 
tract and biliary and gastrointestinal tracts. Underlying facts of 
the dynamics of the pelviureteral complex including the regulating 
factors, mechanisms, and neuromuscular configurations such as 
common innervation distribution between the body organs and 
structures may be still not fully understood [3,11]. We proposed 
that the scenario of functional or spasmodic pelvi-ureteral junction 
obstruction in response to biliary obstruction could be attributed 
to a neuromuscular reflex similar to the proposed mechanism of 
reflex anuria after abdominopelvic manipulations [23]. Clearly, it 
is not a state of differential diagnosis of a biliary colic from a renal 
colic. However, it is an ectopic manifestation of biliary obstruction in 
the picture of renal colic with an underlying functional obstruction. 
Also, it may represent a paradoxical form of the commonly known 
referred reflexes of renal colic such as nausea and vomiting. Here, 
the reflex referred from the biliary tract to the pelvi-ureteral 
junction inducing its obstruction and renal colic. This form of renal 
pain ectopia is secondary to a non-urological disorder. Accordingly, 

it should be differentiated from the ectopic pain resulting from a 
primary urinary disease.

The effect of biliary tract distension on the systemic arterial 
flow including the renal circulation has been proposed clinically, but 
without statistical documentation [8]. Also, the strong associations 
between the upper urinary and gastrointestinal tracts have been 
extensively studied with more focusing on the gastrointestinal 
reflexes or responses to the renal and ureteral obstructions [7,24]. 
These studies targeted mainly the gastrointestinal manifestations 
due to genitourinary disorders. Terms such as ʺrenal digestive 
reflexʺ, ʺrenogastric reflexʺ and ʺretroperitoneal syndromeʺ 
have been coined. However, the paradoxical isolated urological 
manifestations due to the biliary and gastrointestinal diseases have 
been reported as rare subjects and seemed to be not sufficiently 
addressed [25,26]. Also, parallel to the chest manifestations of 
biliary disorders [27], urinary reflexes could be proposed.

Acute renal infarction is an infrequent urological emergency 
which is often confused with renal colic due to initial unpredictability 
and mimicking to renal colic of urinary stones. When it presents as 
an initial presentation of a major disease, it may bypass the chance 
for salvage of the kidney due to late presentation [13,28]. This 
scenario occurred in three patients of the current series. One of 
them had systemic lupus erythematosus and experienced bilateral 
renal infarctions which progressed to end stage renal disease.  

Atypical clinical presentations of diseases including the 
uncommon causes of abdominal pain still represent serious 
situations in the emergency medicine, because they may occur 
suddenly in young patients who appear otherwise healthy [29]. 
These uncommon causes of a given symptom may make it unusually 
as the first presentation. Example for this scenario is acute renal 
infarction in cases of undiscovered thromboembolic risks [28]. This 
scenario was represented in the second group of the current study.

Non-urological causes of loin pain should not be confused 
with the ʺsecondary ectopic renal painʺ and this is a critical point 
in management of these cases. This notion has been highlighted 
elsewhere in this discussion and previous studies, but it should 
be addressed clearly at the end. The former issue is a relatively 
known practical mistake based on the high-degree of similarity 
between different presentations [21], while the latter issue is a real 
renal pain with a kidney insult aberrantly caused by uncommon or 
unusual etiology. Really, although this issue is a very rare subject 
in the emergency medicine, it warrants alertness of the emergency 
physicians including the urologists. The proposed hypotheses for 
its etiology look highly speculative, but this subject may represent a 
new horizon for further studying of renal pain mechanisms.

Conclusion

Renal pain is a complex urological symptom with very rare 
unusual clinical expressions which are caused by different 
etiologies. They can be ectopic in site as a referred pain based 
on the neural intercommunications or ectopic in etiology due to 
unusual non-urological pathology. Ectopy of renal pain may delay 
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the diagnosis of the original diseases and consume financial and 
mental resources. Accordingly, it should be considered in mind, 
when the cause of renal pain is not obvious and in the cases of 
unexplained abdominal pain.
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