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ABSTRACT
Objective: To find parameters for differential diagnosis between Brucella epididymo-orchitis (BEO) and non-brucella epididymo-or-
chitis (NBEO) cases with comparison of BEO and NBEO in terms of inflammatory markers, full urinalysis (FU) for pyuria, and abscess
formation (AF).
Study Design: Descriptive study.
Place and Duration of Study: Agri State Hospital Urology and Infectious Disease Clinics, between January 2014 and  November
2017.
Methodology: Data of the patients, who were diagnosed with epididymo-orchitis, were divided in BEO and NBEO groups on the
basic of serum agglutination test. Parameters including age, white blood cell neutrophil, lymphocyte, monocyte, platelet, mean
platelet volume, C-reactive protein (CRP), neutrophil/lymphocyte ratio, monocyte/lymphocyte ratio, platelet / lymphocyte ratio, and
FU. The values were statistically compared.
Results:  One hundred and thirty-eight (138) patients were found eligible for the study. Twenty-three (23) of these patients
(16.66%) had BEO, and 115 (83.33%) had NBEO. BEO vs. NBEO cases were significantly different regarding mean age (26.17 ±8.15
vs. 48.53 ±21.78 years, p=0.0001) and frequency of pyuria (3,13.04%) vs. 89 (77.39%, p=0.001). However CRP values i.e. 6.07
±6.59 vs. 6.07 ±5.85 mg/dl (p=0.999) was not significantly different.
Conclusion: BEO cases are often younger and do not have pyuria or abscess formation. High frequency of pyuria was found in
NBEO cases. CRP levels cannot be used in the differential diagnosis between BEO and NBEO cases.
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INTRODUCTION

Brucellosis is a zoonotic infectious disease caused by bacterial
genus Brucella, which can involve various organs and systems.1

Drinking  or  eating  non-pasteurised  dairy  products  can  cause
brucellosis. Brucellosis can involve the musculoskeletal system,
gastrointestinal  system,  genitourinary  system  and  central
nervous system. In genitourinary system, complications include
epididymo-orchitis, prostatitis, testicular abscess, seminal vesi-
culitis,  pyelonephritis,  cystitis  and renal abscesses.2  The most
common genitourinary complication of brucellosis is epididymo-
orchitis, which constitutes 2 to 20.6% of the overall brucellosis
cases.3
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In case of  Brucella epididymo-orchitis  (BEO),  non-specific sys-
temic symptoms can be seen, such as pain, redness, swelling in
the  testicle  accompanied  by  sweating,  high  fever,  weakness,
lymphadenopathy and hepatosplenomegaly.4 

Since there are no non-culture methods to differentiate between
the two conditions, there is a need to establish relevant parame-
ters. This study was conducted to find parameters for differential
diagnosis  between  BEO  and  non-brucella  epididymo-orchitis
(NBEO) cases with comparison in terms of inflammatory markers,
full urinalysis (FU) for pyuria and abscess formation (AF).

METHODOLOGY

After  approval  from  Erzurum  Ataturk  University,  Faculty  of
Medicine, Ethics Committee of Clinical Researches (Approval No.
B.30.2.ATA.0.01.00/12),  data  of  all  patients  diagnosed  with
epididymo-orchitis between January 2014 and November 2017 in
Agri State Hospital Urology or Infectious Diseases and Clinical
Microbiology Clinics were examined. Patients with diabetes mell-
itus,  immunosuppression  status,  malignancy,  haematological
problems were excluded. Diagnosis of epididymo-orchitis  was 
made on the  basis of  pain, swelling, redness, high temperature in
the testicles, high white blood cell (WBC), high  CRP, pyuria and
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epididymo-orchitis findings on scrotal ultrasound. As for distin-
guishing between BEO and NBEO, those having serum agglutina-
tion test (SAT) titer of ≥1:160 were considered as BEO, and the
rest were considered as NBEO. 

Table I. Comparison of brucella and non-brucella epididymo-orchitis cases.

 

Brucella
Epididymo-

Orchitis
(n=23, 16.66%)

(mean ±SD)

Non-brucella
epididymo-orchitis
(n=115, 83.33%)

(mean ±SD)
p

Age (year) 26.17 ±8.15 48.53 ±21.78 0.0001

White blood cell (µl) 11252 ±3483 11634 ±4114 0.678

Neutrophil  (µl) 7669 ±2864 7779 ±3274 0,881

Lymphocyte (µl) 2050 ±834 2525 ±1279 0.091

Monocyte (µl) 1048 ±844 1104 ±924 0.789

Platelet (µl) 234869 ±69858 258275 ±84523 0.215

Mean platelet volume (fL) 8.38 ±1.31 8.57 ±1.15 0.476

C- Reactive protein (mg/dl) 6.07 ±6.59 6.07 ±5.85 0.999

Neutrophile / Lymphocyte ratio 4.95 ±4.33 3.59 ±2.02 0.346

Monocyte / Lymphocyte ratio 0.70  ±0.82 0.40 ±0.18 0.283

Platelet / Lymphocyte ratio 133.07 ±53.72 122.20 ±58.09 0.408

Pyuria 3 (13.04 %) 89 (77.39%) 0.001

Abscess formation 0 (0 %) 11 (9.56 %) 0.211

Orchiectomy 0 (0 %) 12 (10.43 %) 0.217

Table  II:  Microorganisms  isolated  in  urine  samples   and  treatment  
approach in BEO and NBEO cases.

 
Microorganism

isolated in
urine sample

Treatment Results

Cases with abscess
Formation in
BEO group (n=0)

- - -

Cases without abscess
formation in BEO group
(n=23)

None : 8
Unknown: 15 MT: 23 Successful: 23

Cases with abscess
formation
in NBEO group
(n=11)

E.coli : 7
K.pneumoniae: 1

None: 2
Unknown: 1

MT: 9
MT+AD:2

Successful: 2
Orchiectomy: 9

Cases without abscess
formation in NBEO
group
(104)

E.coli : 47
K.pneumoniae: 3
P. aeruginosa :1

None: 32
Unknown: 21

MT: 104 Successful: 101
Orchiectomy: 3

AD: Abscess drainage, BEO: Brucella epididymo-orchitis,  MT: medical treatment,  NBEO: Non-brucella
epididymo-orchitis.

For the treatment of BEO, doxycycline and rifampicin antibiotics
were used; For the treatment of NBEO, ciprofloxacin and ceftri-
axone were  used, and for resistant cases, the carbapenem group
of antibiotics were used. Antibiotic treatment was  also regulated
according to the sensitive microorganism in urine  samples. For
the cases not responding to the medical treatment and whether
abscess  formation  (AF)   occured  or  not,  abscess  drainage  or
 orchiectomy were  performed.

Table III. Review of the studies which compared to brucella and non-brucella
epididymo-orchitis cases.

 
Review of literature

(Brucella epididymo-orchitis vs.
Non-brucella epididymo-orchitis, p-value)

Study Papatsoris
et al. (2002) 

Aydın et al.
(2016) Çift et al. (2018)

Number (%) 17 (10.8%) vs.
141 (89.2%)

14 (13.7%) vs.
88 (82.3%)

22 (30.5%) vs.
50 (69.5%)

Age (year)
30.1 (18-67) vs.

44.9 (17-71)
p=ND

35.3 ±18.9 vs.
34.1 ±8.1
p=0.309

34.6 ±17.8 vs.
43.1 ±15.3
p=0.043*

White blood
Cel (µl)

NDa

p<0.005*

8302 ±2678 vs.
9905 ±3639

p=0.173

8500 (7500-10500)
vs.

12600 (8500-17000)
p<0.001*

Neutrophil
(µl) ND ND

5300 (3500-7300)
vs.

8900 (5900-12800)
p <0.001*

Lymphocyte
(µl) ND ND

2590 ±870 vs.
2120 ±820
p=0.030*

Monocyte
(µl) ND ND

780 (450-910) vs.
810 (700-1160)

p=0.052

Platelet (µl) ND
390000 ±530000

vs.
230000 ±60000

p=0.155

266300 ±56300 vs.
264300 ±92100

p=0.923

Mean patelet
Volume (fL) ND

10.35 ±1.43 vs.
8.26 ±1.93
p <0.001*

6.9  6.5-7.5) vs.
7.8 (7.1-9.7)
p <0.001*

C-Reactive
Protein
(mg/dl)

ND ND ND

Procalcitonin
(ng/dl) ND ND

0.19 (0.14-0.23) vs.
0.21 (0.16-0.24)

p=0.134

Red cel
distrubiton
width (%)

ND
13.37 ±1.12  vs.

13.62 ±0.88
p=0.187

15.4 (13.0-17.2) vs.
12.8 (11.6-14.1)

p <0.001*

Platelet
distrubiton
width (%)

ND ND
 

18.2 (17.6-19.8) vs.
19.2 (18.1-20.4)

p=0.079

Neutrophil/
Lymphocyte
ratio

ND
2.71 ±1.53 vs.

2.65 ±1.40
p=0.969

1.8 (1.2-4.0) vs.
4.6 (3.0-7.7)
p <0.001*

Monocyte/
Lymphocyte
ratio

ND
0.28 ±0.39 vs.

0.35 ±0.16
p=0.017*

0.28 (0.19-0.42) vs.
0.48 (0.29-0.65)

p=0.002*

Platelet/
Lymphocyte
ratio

ND
125.35 ±51.06 vs.

124.09 ±52.94
p=0.690

108.2 (76.9-132.1)
 vs.

113.1 (91.5-170.8)
p=0.136

Pyuria
6 (35.2%) vs.
141 (100%)

p=ND
ND

 
ND

 

Abscess
formation

0 (0%) vs.
8 (5.6%)
p=ND

ND ND
 

Orchiectomy
0 (0%) vs.
8 (5.6%)
p=ND

ND ND
 

ND: Not defined. Statistically significant p-value.  aThe author has specified the number of  NBEO
cases with high WBC were significantly higher than BEO cases.
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Data from BEO and NBEO patients such as age, WBC, neutrophil,
lymphocyte, monocyte, platelet mean platelet volume (MPV), CRP,
neutrophil/lymphocyte  ratio  (NLR),  monocyte/lymphocyte  ratio
(MLR), platelet/lymphocyte ratio (PLR), FU, microorganism isolated
in urine samples, AF and orchiectomy rates (OR) were recorded.
The results were statistically compared. Statistical analysis was
performed with Statistical Package for the Social Sciences (SPSS)
15.0. Chi-square test was used for categorical data; an indepen-
dent T-test and a Mann–Whitney U test were used for quantitative
variables. A p-value of <0.05 was evaluated as statistically signifi-
cant.

RESULTS

One hundred  and  thirty  eight  (138)  patients  were  found  to  be
eligible for the study. Twenty-three (23) of these patients (16.66%)
had BEO, and 115 (83.33%) had NBEO. When BEO vs. NBEO were
compared,  statistically  significant  differences  were  found
regarding  mean  age  (26.17  ±8.15  vs.  48.53  ±21.78  years,
p=0.0001) and pyuria 3=13.04% vs. 89=77.39%, p=0.001, Table
I). There were no statistically significant differences in the other
parameters (Table I).

There were 11  cases with testicular abscess formation in  NBEO
group, but none in BEO group. All those having abscess formation
also had pyuria and E.coli or K. pneumoniae  were isolated in most
of the urine samples. Two cases had undergone abscess drainage
and were successfully treated. Three patients in NBEO group were
treated with orchiectomy, in the presence of abscess, as they did
not respond to medical treatment. There was no case who were
treated  with  orchiectomy  in  BEO  group.  No  sepsis  or  Fornier
gangrene has developed in any case. All  those results and addi-
tional data  were summarized in Table II.

DISCUSSION

The heterogeneity, increased size in testicle and epididymis, hydro-
cele and increase in scrotum thickness can be seen in scrotal ultra-
sound (US), increase in values such as WBC, CRP, AST and ALT  in
BEO  cases.1,5-8  However,  all  of  these  findings  are  non-specific.
Abscess can develop, and the US appearance can  even imitate
testicular masses.9,10 For this reason, physicians should be careful
when diagnosing an abscess. In addition to the clinical symptoms of
epididymo-orchitis, BEO is diagnosed by positive SAT test.11 BEO
generally responds well to medical treatment. Doxycycline and
rifampicin are the most common treatment agents.12

Brucellosis  is  usually  seen  in  younger  population.13,14  It  was
reported in previous studies that  BEO is often seen in younger
males aged 20-42 years as in systemic brucellosis.4,6,15-22 Further-
more, among all epididymo-orchitis, the BEO is less likely to be seen
as compared to NBEO (10-28%).15,22,23 In this study, it was also found
that the age average and the prevalence of those having BEO are
consistent with the literature.

In the BEO studies, the parameters which are  usually elevated  in
inflammatory conditions such as WBC, CRP and the erythrocyte
sedimentation  rate  (ESR)  are  often  reported  as  being
normal.1,6,16,17,19,24 On the other hand, some studies show a signifi-
cant increase in the above mentioned parameters.4 To the best of
authors’ knowledge, there are only three studies in the literature
comparing BEO and NBEO in terms of inflammatory markers.15,22,23

 

In the study of Papatsoris et al., the average age in the BEO  group is
lower as compared to the NBEO group.15 In that study, the leucocy-
tosis (mainly neutrophil weighted) was significantly greater in the
NBEO group. In addition, as in this study, the pyuria, AF and OR in
both the BEO and NBEO groups were compared, and similar results
with this study were obtained (Table III). Using more biochemical
data, having data clarified and including statistical methods could
make this study of better quality. 

In a comparison between 22 patients with BEO and 50 patients with
NBEO  in  a  study  conducted  by  Çift  et  al.,22  age,  WBC,  MPV,
neutrophil  NLR and MLR were reported as significantly lower in the
BEO group. In contrast, the red cell distribution width (RDW) and
lymphocyte values were found to significantly higher than the 
NBEO group  (Table  III).   In  our  study,  no  difference  was  found
between the groups in terms of procalcitonin. Another similar study
conducted by Aydın et al., it was found that the MPV and MLR were
significantly higher in the BEO group (Table III).23  In our study, no
significant difference was found in the inflammatory markers and
their ratios to each other. CRP levels were also compared, which is
an acute phase reactant. CRP levels were found as increased a bit in
both  groups,  such  as  WBC.  However,  when  the  groups  were
compared, CRP levels were not significantly different between the
groups (Table I). In terms of age prevalence, similar findings with
the  studies  of  Çift  et  al.  and  Papatsoris  et  al.  were  founded.
However, there was no information provided concerning pyuria, AF
and OR  in these studies. For this reason, these studies were not
compared in terms of the mentioned parameters.

When the studies evaluating only BEO were considered, it  was
observed that FU was similar and generally normal. Abnormal FU
(pyuria, haematuria, proteinuria or combinations thereof) may be
seen. Many researchers have reported FU ratios in the studies,
respectively, as 13/42 (30.9%), 7/59 (11.9%), 2/30 (6.7%) and 6/26
(23%).16,17,19,21 Likewise, the studies reported that the AF ratios in
their patients having BOE were, 6/337 (1.7%), 2/28 (7.1%), 2/19
(10.5%),  5/59  (8.4%),  0/27  (0%),  0/26  (0%),  2/48  (4.1%),  1/53
(1.8%), 5/30 (16.6%) and 0/21 (0%), respectively.1,4,6,16-21,24

In addition the reported OR depending on abscess were, 6/337
(1.7%), 2/28 (7.1%), 2/19 (10.5%), 3/59 (5%), 0/27 (0%), 0/26 (0%),
0/48 (0%), 1/53 (1.8%), 1/30 (3.3%) and 0/21 (0%), respectively.
The orchiectomies were performed because the suspicion of tumor
were added to these ratios.

In the BEO cases with  AF, did not respond to the medical treat-
ments, it was reported that successful results were observed in the
studies in which additional abscess drainage (AD) was applied in
addition to the medical treatment prior to the orchiectomy. The
success ratios of the abscess drainages have been as 1/1 (%100),
2/2 (100%), 2/3 (66.6%) and 3/3  (100%), respectively.1,16,21,25 In the
present study, two cases have been treated with abscess drainage
with 100% success ratio.

Small sample size and retrospective design were the main limita-
tions of this study. Prospective larger samples would be better to
compare BEO and NBEO cases. Lack of comparison of the stated
results after the treatments of BEO and NBEO cases were another
limitation of the study. Comparison of the results after the treat-
ments of the groups may help understand treatment response. To
the  best  of  authors’  knowledge,  this  study  is  the  first  study
comparing BEO and NBEO patients . in terms of their CRP levels.
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CONCLUSION

If the patient is young and does not have pyuria, a strong possibility
of  BEO  than NBEO is considered. Testicular abscess drainage
would be useful before taking an orchiectomy decision in the cases
of developing AF. CRP levels cannot be used in the differential diag-
nosis  between BEO and NBEO patients  were considered.  All  of
these findings need to be confirmed in prospective studies with
cases having broader serials.
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