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acute flank pain at regional emergency medical centers (EMC) and to investigate

the necessity of urologists.

Materials and Methods: We retrospectively reviewed all records of EMC visits for

flank pain between 1 July 2015 and 30 June 2017. The renal colic was defined

according to the code allocation of the Korean standard classification of disease-6

code N132, N200-N203, and N210-N211. The results of this study were

retrospectively analyzed and the characteristics of the patients.

Results: The total number of visits to the EMC was 67,792, and the number of visits

for acute abdominal pain was 9,641. The number of visits for acute flank pain was

1,133 and the number of patients was 1,018. The departments included emergency

medicine (n=235), urology (n=711), internal medicine (n=132), general surgery

(n=19), gynecology (n=10), and others (n=26). The causes of urological flank pain

were urolithiasis in 628 cases, infection in 41 cases, and other diseases in 42 cases.

Among these, 244 cases were admitted, and 193 cases of them were urolithiasis

patients, and 171 patients underwent stone removal surgery.

Conclusions: According to our study, patients with flank pain accounted for 11.8%

of patients with abdominal pain. However, considering hospitalization and

frequency of surgery, it is necessary to take the national measurement for the

long-term supply of urology.
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INTRODUCTION differential diagnosis may lead to medical litigation or
undesirable outcomes [3,4],

Acute abdominal pain, traditionally defined as a pain Despite substantial improvements in the diagnostic
of non-traumatic origin with a maximum duration of 5 days approach to acute abdominal pain, many diagnostic pitfalls
[1], is one of the most common symptoms that causes people remain due to the extensive use of imaging techniques
to visit the emergency center, making up approximately (especially computed tomography [CT]), which can be
7-10% of all emergency department (ED) visits [2]. Despite associated with a substantial number of misdiagnoses and/or
the relatively high incidence, abdominal pain may be a avoidable surgery [5,0. Acute flank pain is the most common
symptom of serious underlying diseases, and the challenging clinical symptom of urinary tract stones and is a common
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cause of visiting the ED on a global scale, The lifetime
risk of urinary tract calculi is estimated to range from 5-12%
in Europe and in United States, affecting 13% of males
and 7% of females [7]. Furthermore, the lifetime recurrence
rate has been estimated to be as high as 50% within 10
years of the initial urolithiasis episode [8]. Several previous
studies have shown a worldwide trend toward an increasing
prevalence of urolithiasis [9]. Proper assessment by the
emergency physician is essential for the management of
these patients, since the underlying cause of acute
abdominal pain can involve a variety of medical specialties,
including gynecology, general surgery, internal medicine,
and urology. In particular, there is a great heterogeneity
in choosing the most appropriate diagnostic approach and
treatment because of individual inclination and expertise,
rather than following a strict set of guidelines.

An accurate knowledge of all other causes of acute
abdominal pain is highly important, and therefore patients
may be classified as having urgent management (ie.,
requiring treatment within 24 hours to prevent the onset
of serious complications) or not requiring urgent
management [1]. Acute flank pain may be characterized
by a sudden, severe flank or lower back pain that may
radiate down to the genitalia, Additional symptoms may
include nausea, vomiting, macroscopic, or microscopic
hematuria, The diagnosis of urinary stone is usually based
on history, clinical symptoms, and physical examination,
Recently, it has been preferred to undergo non-contrast
CT scan [10]. Most patients with acute flank pain can be
managed conservatively with pain medication, hydration,
and prophylactic treatment of expected stone excretion [11],
Although most patients complaining of flank pain visit the
ED, the current epidemiology of the acute flank pain in
the emergency medical centers (EMC) remains unclear, with
the reduced number of the urology resident and the
deterioration of the working conditions. The purpose of
this study is to investigate the epidemiology and outcome
of acute flank pain in EMC in a small city and to investigate

the necessity of urologists.

MATERIALS AND METHODS

We retrospectively analyzed the epidemiology and
clinical outcome of patients with flank pain in one

university-affiliated EMC between July 1, 2015 and June

30, 2017. This university hospital is in a mid-sized city
with a population of 301,202 (counted on 2017); it is
considered as a regional EMC with 790 beds. This facility
is also the only hospital in the area with a regional trauma
center, Patients who visited the EMC with kidney colic
pain were sorted with the codes of N132; N200-N203, and
N210-N211. All records of EMC visits were retrospectively
analyzed to address non-traumatic flank pain. Patients were
classified according to their number of visits, since some
patients visited repeatedly. According to the arrival time
at EMC (00:00-06:00, 06:00-12:00, 12:00-18:00, and
18:00-24:00), groups were divided into 6-hour intervals,
The results of this study were retrospectively analyzed and
the characteristics of the patients were analyzed according
to age, sex, and arrival time at EMC, All data was processed
using Microsoft Office Excel 2007 (Microsoft, Redmond,
WA, USA) and all statistical analyzes were performed using
an SPSS statistics ver, 17.0 (SPSS Inc, Chicago, IL, USA).

RESULTS

The total number of visits to the EMC for 3 years was
67,792, and the number of visits for acute abdominal pain
was 9,641, which accounted for 14,2% of the total visits,
Of these, the number of visits due to flank pain was 1,133
episodes, which were 1.7% of the total number and 11.8%

of the episodes of acute abdominal pain. The number of

Table 1. Number and rate of patients admitted with renal colic

Variable Data
All cases 67,792
Acute abdominal pain 9,641 (14.2)
Acute flank pain 1,133 (1.7)
Acute flank pain patient 1,018
Sex
Male 547 (53.7)
Female 471 (46.3)
Mean age (y) 53.8
Male 51.7
Female 56.3
Treated by urology cases 711
Treated by urology patient 622
Sex
Male 388 (62.4)
Female 234 (37.6)
Mean age (y) 52.8
Male 51.8
Female 55.3

Values are presented as number only or number (%).
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patients was 1,018, and the mean age of the patients with
flank pain was 53.8 years., There were 547 males and 471
females. The mean age of males was 51.7 years, and the
mean age of females was 56.3 years (Table 1). Given that
the cause of flank pain may vary at the time of admission,
various tests, such as abdominal CT, was performed.
Depending on the result of these tests, emergency calls
were sent to various departments; and departments without
any actual treatment were excluded. The number of calls

to each department was counted and compared; emergency

Table 2. Care trends of patients with acute flank pain in the emergency
room

Variable Data
All cases 1,251 (100)
Emerency medicine 273 (21.8)
Urology 722 (57.7)
Internal medicine 158 (12.6)
General surgery 22 (1.8)
Gynecology 11 (0.9)
Others 65 (5.2)
Diagnosis
Urinary stone 699 (61.7)
Infection 231 (20.4)
Others 203 (17.9)
After treatment
Inpatients 349 (30.8)
Outpatients 784 (69.2)
The final medical department 1,133 (100.0)
Emerency medicine 235 (20.7)
Urology 711 (62.8)
Internal medicine 132 (11.7)
General surgery 19 (1.7)
Gynecology 10 (0.9)
Others 26 (2.3)
Values are presented as number (%).
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Fig. 1. Analysis of patient's arrival time in the emergency room.

medicine (n=273), urology (n=722), internal medicine
(n=158), general surgery (n=22), gynecology department
(n=11), and others (n=65). Other departments included
thoracic surgery, neurosurgery, gynecology surgery, and
dermatology, with side muscle pain, thoracic intercostal
neuralgia, and herpes zoster, The final medical department
was decided by the final discharge and treatment decision,
The final departments included the ED (n=235), urology
(n=711), internal medicine (n=132), general surgery (n=19),
gynecology (n=10), and others (n=26).

There were 349 inpatients and 784 outpatients, Urolithiasis
was diagnosed in 699 cases, infection in 231 cases, and
other diseases in 203 cases (Table 2). Patients were divided
into 4 groups by 6-hour intervals according to the arrival
time (00:00-06:00, 06:00-12:00, 12:00-18:00, and 18:00-
24:00). When we compared the time of arrival, we found
262 cases between 00:00 to 06:00, 319 cases between 06:00
to 12:00, 254 cases between 12:00 to 18:00, and 298 between
18:00 to 24:00 (Fig. 1). When compared by seasonal
characteristics, there were 271 cases from March to May,
303 cases from June to August, 293 cases from September
to November, and 266 cases from December to February
(Fig. 2). In 711 patients with final department as urology,
the mean age was 52,8 years, 433 males and 278 females.
There were 628 cases of urinary calculi, 41 cases of infectious
diseases, including pyelonephritis, and 42 cases of renal
infarct, hydronephrosis, and so on. The number of
admission was 244, and remaining 467 patients visited the
outpatient clinic or carried out to other hospitals. Of the
244 patients who were hospitalized, 193 were admitted

to the hospital for urinary stone; of which, 171 patients

[ Total patients
3504 WM The final urology treatment
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250 A
200 A
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50 1

Fig. 2. Seasonal analysis.
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Table 3. Care trend of urology patients in the emergency room

Variable Data
The final urology treatment patient 711 (100.0)
Urinary stone 628 (88.3)
Infection 41 (5.8)
Others 42 (5.9)
After treament
Inpatients 244 (34.3)
Outpatients 467 (65.7)
Stone in inpatients 193 (79.1)
Patients undergoing surgery 171 (70.1)
Male 98 (57.3)
Female 73 (42.7)
Mean age (y) 55.6

Values are presented as number (%) or mean.

underwent stones removal surgery. Of the patients who
underwent surgery, 98 were male and 73 were female,
The mean age was 55.6 years (Table 3), When we compared
the visit time of patients who underwent endoscopic
urology, there was 183 cases from 00:00 to 06:00, 197 cases
from 06:00 to 12:00, 154 cases from 12:00 to 18:00, 177
cases from 18:00 to 24:00 (Fig. 1). When compared by
seasonal characteristics, there were 161 cases between
March and May, 196 cases between June and August, 194
cases between September and November, and 160 cases

between December and February (Fig. 2).

DISCUSSION

There is undeniable evidence suggesting that acute
abdominal pain of non-traumatic origin is one of the most
frequent complaints causing people to visit the ED.
According to the results of a previous study that was
conducted by a hospital with similar size to those in Italy,
this condition represented 5.76% of total the ED visits during
a l-year period [2]. According to a previous study that
evaluated 46 EDs in Korea in 2010, 1.8% of visits to the
ED were due to acute flank pain [12]. According to the
results of this study, the number of visits to our EMC due
to acute abdominal pain during the 3-year period was 14.2%,
Of these, the number of visits due to flank pain was 1.7%
of the total number of visits and 11.8% of the cases of
acute abdominal pain, In this way, the proportion of patients
and the problems that may arise when visiting patients
remains at similar levels,

Despite significant improvements in diagnostic approaches,

the use of imaging techniques, such as ultrasound and

abdominal CT, remains nonspecific to abdominal pain,
which represented one-third of the major causes of acute
abdominal pain in our patient population, The widespread
use of accurate imaging techniques was found to bring
marginal improvements of diagnostic specificity in the last
decades, particularly for surgical diseases [0], but has not
generated a significant reduction of the admission rate [2].
Despite reliable evidence of rare diagnostic performance
[13,14], plain abdomen X-ray is still widely prescribed at
35-45% of all cases of acute abdominal pain in different
facilities [14,15]. The differential diagnosis of acute
abdominal pain in an adult population is rather broad,
including appendicitis, peptic ulcer, urinary stone,
inflammatory bowel disease, hepatobiliary disease (e.g.,
biliary colic, cholecystitis and pancreatitis), referred pain
due to pneumonia, and several other diseases that mimic
abdominal pain [16,17]. In young women, gynecologic
disorders (e.g., ectopic pregnancy, endometriosis, and
pelvic inflammatory disease) are additional conditions that
should be considered in the differential diagnosis [18,19].
Since the underlying cause for acute flank pain may involve
many different medical specialties, such as gynecology,
general surgery, internal medicine, and urology, appropriate
assessment is an essential requisite for the proper
management and care of these patients, In particular, there
is a great heterogeneity in choosing the most appropriate
diagnostic approach and treatment due to individual
propensity and expertise, rather than following a strict set
of guidelines. An accurate knowledge of all other causes
of acute abdominal pain is important, and therefore, patients
may be classified as needing urgent care (i.e., requiring
treatment within 24 hours to prevent the onset of serious
complications) or not requiring urgent care [1],
Currently, the process of admission at the ED in our
institution is as follows: patient makes the visit; then a
basic evaluation is performed, and according to the results
of the examination, emergency call is sent to various
departments, It is important to have these available personal
approaches or therapies to avoid problems for patients,
Patients who visited our EMC due to flank pain were treated
by the following departments: ED (n=273), urology (n=722),
internal medicine (n=158), general surgery (n=22),
gynecology (n=11), and the others (n=65). Other departments
included thoracic surgery, neurosurgery, orthopedic surgery,

and dermatology with side muscle pain, thoracic intercostal
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neuralgia, and herpes zoster, The final medical department
is the department which decided the final discharge and
treatment. These departments included the department of
emergency medicine (n=235), urology (n=711), internal
medicine (n=132), general surgery (n=19), gynecology
(n=10), and others (n=26). In the case of these patients,
the proportion of urologists in patients with flank pain
was very high when three years of data were analyzed
by a single research institution. However, as it is now
recognized as a surgical field, there is a need for support
from various perspectives on the reality that urology
consultation is getting harder in the ED due to the lack
of residents and on-duty urologists.

In a l-year study, demographic, epidemiologic, and
clinical data from patients with renal colic in ED in Korea
[12]. The male to female ratio for urinary stones was 2:1,
with the highest incidence in the early 50s and 60s [20,21].
In this study, males were more likely to develop urinary
stones than females, but they did not differ from the other
studies when compared with the average age if the rates
were not so different,

In a prior study, circadian variations in acute flank pain
were observed and characterized by a morning peak
independent of gender or the presence of demonstrable
kidney stones [22]. Another study have documented that
the highest and lowest rates of hospital visits due to acute
flank pain were recorded in the morning and during the
night, respectively [23]. In a recent Korean study, the
symptoms of flank pain showed an important circadian
pattern with a morning peak and an afternoon dip [12].
The time of morning peak, as reported by Cupisti and
colleagues [21], was between 9 am and 12 pm. Urinary
stone formation may be affected by many factors, such
as stone-forming components, urinary pH, as well as
inhibitors and promoters of crystallization, Most, if not all,
renal functions (e.g., glomerular filtration, urine production,
and renal solute excretion) exhibit temporal changes that
lead to increased nighttime urine concentration that could
act as a predisposing factor for the morning occurrence
of renal colic attacks, In addition, the rates of urine
production and renal solute excretion reach minimum levels
during the night [24]. For this reason, our study showed
the highest peak during the morning. One specificity is
that most of the side pain occurs during the morning and

patients with urinary stones also show a peak during the

mornings, Perhaps it is thought that the cause of other
kidney and urinary tract diseases as well as stones is similar
structure, Likewise, our study showed that the greatest
incidence of acute flank pain occurred during the summer,
but the lowest incidence was observed during the winter.
This seasonal variation in the incidence of acute flank pain
in Korea was highest in July, August, and September, after
the warmest months of the year. Furthermore, seasonal
variations in acute flank pain did not differ significantly
by gender or age. However, a study conducted in Iraq
found a correlation between acute flank pain onset and
the autumn months, and a Norwegian study associated a
high incidence of acute flank pain with the autumn and
winter months [25]. In other studies, the peak incidence
of acute flank pain was shown to occur during the summer,
and the mean number of acute flank pain visits per day
and the mean daily temperature showed a very high and
significant correlation [26,27]. In contrast, a study conducted
in Sweden failed to observe any seasonal correlations [28].

As shown in this study, there may be a subtle seasonal
and time variances with respect to flank pain. Although
large-scale studies on relatively large metropolitan areas
have recently been announced, studies of single research
periods, such as trauma centers in small and medium-sized
cities is limited. Moreover, when comparing current
urological and surgical problems, it is difficult to arrive
at a proper treatment due to the lack of residents and
specialists in EMC, especially in small- and medium-sized
cities. As shown in this study, the majority of flank pain
is related to stones, and about one-third of patients were
hospitalized, requiring surgical treatment. Although this
rapid diagnosis and treatment may provide many benefits
to patients, there are not many hospitals in which the urology
clinic is practiced. Institutional and national support as well
as complementary measures are urgently needed to increase
the number of urology residents and the activation of urology

and surgery.

CONCLUSIONS

This study provides important epidemiological and
clinical information for patients with acute flank pain in
small- and medium-sized cities. According to our study,
patients with flank pain account for 11.8% of abdominal

pain patients. Sixty-four percent of patients underwent
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Urology. We hope that the epidemiologic and clinical
features derived from this study may facilitate further
investigation to better understand the causes of renal colic,
and to better the Urology clinic at regional EMC may not
be the only patient with flank pain. In the long term, it
may be necessary to take measures at the national level

to increase the medical supply and urologists.
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