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ABSTRACT
Objective: To evaluate preoperative Neutrophil-to-lymphocyte ratio (NLR) in patients who 
underwent open prostatectomy (OP) for symptomatic BPH.
Material and Methods: Our database were investigated for OP between December 2012 
and November 2015. Demographic, perioperative, and postoperative data were recorded. Delta 
haemoglobin was calculated as (preoperative haemoglobin) – (post-operative haemoglobin). 
Complications was assessed according to Clavien Classification. Significant p was p<0.05.
Results: In total, 47 patients enrolled into the study. Mean age was 71.1±4.9 years. Mean Prostate 
specific antigen 3.7±2.1 ng/dl, Mean delta haemoglobin was 2.4±1.4 and mean duration of  drainage 
was 4.4±1.3 days. Mean NLR was 4±1.6. According to statistical analyses NLR was significant 
associated with estimated blood loss (EBL) (p=0.005). In multivariate logistic regression analyses, 
EBL was also associated with operation time (p=0.02) and blood transfusion rate (p=0.05). The most 
common complication was postoperative fever, in 12 patients (Clavien1). Seven patients needed blood 
transfusion (Clavien 2). 
Conclusion: Preoperative NLR may help us to predict EBL and indirectly operation time, in OP 
patients. There is need more well designed studies with and high numbers of  patients on this issue. 
Key Words: Benign prostatic hyperplasia, Neutrophil to lymphocyte ratio, Operative time, 
Prostatectomy, Surgical blood loss

ÖZ
Amaç: Çalışmanın amacı semptomatik benign prostat hiperplazisi (BPH) nedeniyle açık prostatek-
tomi yapılan hastalarda preoperatif  nötrofil lenfosit oranının (NLO) perioperatif  sonuçlar üzerine 
etkisinin değerlendirilmesidir.
Gereç ve Yöntemler: Aralık 2012 ve Kasım 2015 arasında BPH nedeniyle açık prostatektomi olan 
hastaların demografik, perioperatif  ve postoperatif  verileri retrospektif  olarak değerlendirildi. De-
mografik özellikler olarak yaş, komorbiditeler, prostat hacmi (ml), PSA (ng/dl), serum nötrofil ve lenfo-
sit değerleri ve oranı; intraoperatif  özellikler olarak operasyon süresi (dk.), tahmini kan kaybı (ml), kan 
transfüzyon oranı; postoperatif  özellikler olarak hospitalizasyon süresi ile drenaj kateterinin ve üretral 
sondanın kalış süresi, kan transfüzyon miktarı ve komplikasyonlar kaydedildi. Delta haemoglobin (Pre-
operatif  Hemoglobin – Postoperatif  Hemoglobin) ölçüldü. Komplikasyonlar Clavien sınıflamasına 
göre değerlendirildi. Anlamlı p değeri p<0.05 olarak kabul edildi. 
Bulgular: Toplam 47 hasta çalışmaya dahil edildi. Ortalama yaş 71,1±4,9 yıl, ortalama PSA değeri 
3,7±2,1 ng/dl, ortalama prostat hacmi 89,3±4,7 ml, ortalama delta haemoglobin değeri 2,4±1,4, 
drenaj kateterinin ortalama kalış süresi 4,4±1,3 gün ve ortalama NLO 4±1,6 idi. Tahmini kan kaybı 
ile NLO arasında istatistiksel olarak anlamlı bir ilişki vardı (p=0,005). Multivariate lojistik regresyon 
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performed under statistical analyses, in this pilot study. 
According to our best knowledge, this is the first study 
that impact of preoperative NLR was investigated in OP 
patients.

MATERIAL and METHOD
Study Design
This study presents retrospective view of prospectively 
collected data. Three centres provided data for present 
study. Institutional approval was gained and all procedures 
performed in studies involving human participants 
were in accordance with the ethical standards of the 
institutional and/or national research committee and with 
the 1964 Helsinki Declaration and its later amendments 
or comparable ethical standards. All patients read and 
understand the aim of the study. Then, informed consent 
was obtained from all individual participants included in 
the study. Patients with a prostate volume greater than 
80 ml and who did not benefit from combined therapy 
consisting of an alpha blocker and a 5-alpha reductase 
inhibitor were included in the study. Excluding criteria were 
having prostate cancer, previous prostate operations, active 
and chronic cystitis, co-morbidity including inflammatory 
and autoimmune diseases such as rheumatologic and 
others, any other cancer, urinary and other infections, and 
nephrolithiasis. Additionally, patients who has atypical 
small acinar proliferation (ASAP) and high-grade prostatic 
intraepithelial neoplasia (HGPIN) in pathology report 
were excluded. All patients were performed physical 
examinations including digital rectal examinations (DRE). 
The patient, who has abnormal DRE findings and elevated 
prostate specific antigen (PSA), underwent prostate biopsy. 

Patient selection and creation the database
Our database was investigated for OP patients between 
December 2012 and November 2015, retrospectively. 
Demographic included, age (years), comorbidities, 
prostate volume (ml), PSA (ng/dl), serum neutrophil and 
lymphocyte with NLR. Intraoperative data included 
operation time (min.), estimated blood loss (EBL) (ml), 
amount of blood transfusion. Postoperative data included 
hospital stay, duration of drainage catheter and urethral 
catheter, amount of blood transfusion, and complications.

Delta haemoglobin was calculated as (preoperative 
haemoglobin) - (post-operative haemoglobin). Complications 

INTRODUCTION
Benign prostate hyperplasia (BPH) is one the most frequent 
diseases in the aging male (1). The BPH include cellular 
growth and enlargement (2). Thus, it can cause to lower 
urinary tract symptoms (LUTS). These can decrease quality 
of life and may lead to loss human power (3). However, 
the size of prostate may disproportionate to the severity of 
LUTS (4). Nonetheless, BPH can effect men over 40 years 
and one of three men have BPH between 50-65 years old 
(5). Furthermore, inflammation and its association with 
BPH is recently a hot topic (6). Enlarged prostate may be 
associated with higher inflammation in prostate (7). The 
quantity of inflammation may indirectly affect treatment 
strategies in course of BPH. At this point, neutrophil 
to lymphocyte ratio (NLR) can be one of the markers of 
inflammation and its clinical relations (8).

A stepped therapy is recommended for LUTS due to 
BPH (9). The conservative treatment includes watchful 
waiting, behavioural and dietary modifications, and 
practical considerations (10).The second step is medical 
management and of course alpha blockers, notably alpha 
receptor specific ones, are the essential for treatment of 
BPH (11). The size of prostate size does not affect efficacy 
of alpha blocker which can be more effective in patients 
with smaller prostates (< 40 mL) (12,13). Combination of 
medical therapy in term of 5alpha reductase inhibitors and 
alpha blockers are recently used for patients with prostate 
bigger than 40ml (14). Additionally, muscarinic receptor 
antagonists in case of predominant over active bladder 
(15) and/or phosphodiesterase 5 inhibitors in case of 
erectile dysfunction with/without LUTS (16) are the other 
components of combination therapies for BPH. 

Surgical treatment options come into question when there 
is no response to medical treatment or increasing LUTS 
under medical treatment. Transuretral resection of prostate 
is the gold standard endoscopic treatment option (17). 

However, European Association of Urology guidelines on 
BPH recommended open prostatectomy (OP) in patients 
with enlarged glands (> 80-100 mL) (18).

A handful of published studies on relationship between 
BPH and NLR. However, there is no study on effects of 
NLR and surgical treatment modalities in BPH.

We here focused on effects of preoperative NLR in 
patients who were scheduled for OP. The evaluations were 

analizinde tahmini kan kaybı ile operasyon süresi (p=0,02) ve kan trasfüzyon oranı (p=0,05) arasında ilişki tespit edildi. En yaygın komp-
likasyon postoperatif  ateşti (Clavien 1). Yedi hastada kan trasfüzyon ihtiyacı oldu (Clavien 2).
Sonuç: Preoperatif  NLO açık prostatektomi yapılan hastalarda tahmini kan kaybı ve indirekt operasyon süresi için bir prediktör faktör 
olabilir. Bu etkinin tam olarak açıklığa kavuşturulabilmesi için daha geniş serilerle ileri çalışmalara gereksinim vardır.
Anahtar Sözcükler: Benign prostat hiperplazisi, Nötrofil lenfosit oranı, Operasyon süresi, Prostatektomi, Cerrahi kan kaybı
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was assessed according to Clavien Classifications (19). We 
performed similar surgical technique for transvesical OP 
that was described before (20,21).

The retroperitoneal drain was removed 4 days after 
surgery and urethral catheter was removed 8-10 days after 
prostatectomy.

Statistical analyses
The data of all patients were prospectively recorded in a 
Microsoft Excel data sheet. The Statistical Package for 
the Social Sciences (SPSS) for Windows 16.0 (SPSS Inc., 
Chicago, IL) was used for statistical analysis. Paired-T 
tests were used to compare differences between groups. 
Univariate and multivariate logistic regression analyses 
were performed. The p value was accepted significant 
when p< 0.05.

RESULTS
Mean follow-up was 17.7±4.4 months. In total, 47 patients 
enrolled into the study. Mean age was 71.1±4.9 years. 
Mean PSA 3.7±2.1 ng/dl. Mean preoperative NLR was 
4±1.6. Mean delta haemoglobin was 2.4±1.4 and mean 
duration of drainage was 4.4±1.3 days. All of these were 
summarized in Table I.

Univariate regression analyses were performed and 
according to analyses NLR was significant associated with 
EBL (p=0.005) (Table II). In multivariate logistic regression 
analyses, the EBL was positive associated with operation 
time (p=0.02) and blood transfusion rate (p=0.05) (Table 
III). 

The most common complication was postoperative fever 
and was observed in 12 patients (Clavien1). It was managed 
by administering antipyretic (paracetamol). Seven patients 
needed blood transfusions (Clavien 2). A patient had 
bladder neck sclerosis and needed endoscopic intervention 
under regional anaesthesia (Clavien 3b). There was no 
complication Clavien 4 and over.

DISCUSSION
Elevated levels of NLR was found (mean 4±1.6) in our study 
group. Additionally, the NLR was significant associated 
with EBL that was related with operation time. Thus, the 
higher NLR might associated with higher EBL and might 
indirectly associated with blood transfusion rate, in patients 
underwent OP. 

The neutrophil count is one of the inflammation marker 
in serum (22). The inflammatory process and its effects 
are recently published for BPH (23). Additionally, the 
neutrophil count but not the NLR has been used for 
determining prostate cancer and its prognosis, by Fujita et 
al (24) At this point, Kaplan reported role of inflammation 
in enlarged prostate in the course of BPH (7) In view of these 

Table I: Demographic data on study group.

Parameter Mean value ± SD
Age (years) 71.1±4.9
PSA (ng/dl) 3.7±2.1
Prostate volume (ml) 89.3±4.7
NLR 4±1.6
Delta haemoglobin 2.4±1.4

Abbreviations: NLR: Neutrophil to lymphocyte ratio, PSA: Prostate 
specific antigen, SD: Standard deviation.

Table II: Univariate analysis of  parameters for 
association with neutrophil to lymphocyte ratio.

Parameter P value
Age (years) 0.7
Prostate volume (ml) 0.4
PSA (ng/dl) 0.6
Delta haemoglobin 0.1
EBL (ml) 0.005*
Operation time (min) 0.1
Blood transfusion rate 0.06
Postoperative complications 0.3
Duration of  drainage catheter 0.5
Duration of  Urethral catheter 0.09

Abbreviations: PSA: Prostate specific antigen, EBL: Estimated blood 
loss.
*Statistical significant P value.

Table III: Multivariate analyses of  parameters for 
association with estimated blood loss.

Parameter P value
Age (years) 0.8
Prostate volume (ml) 0.9
PSA (ng/dl) 0.7
Delta haemoglobin 0.04
NLR 0.06
Operation time (min) 0.02*
Blood transfusion rate 0.05*
Postoperative complications 0.1
Duration of  drainage catheter 0.4
Duration of  Urethral catheter 0.8

Abbreviations: PSA: Prostate specific antigen, NLR: Neutrophil to 
lymphocyte ratio.
*Statistical significant P value.
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The most common complication was post-operative fever 
and it was managed by antipyretics. Seven patients with 
higher NLR needed blood transfusions. Additionally, their 
drainage catheter was removed later than other patients. 
Thus, their hospital stay was at least one day longer than 
the others. In view of all these above, NLR should be more 
investigated in BPH patients.

There are limitations in this study. The low numbers 
of patients and retrospective pattern are some of them. 
However, this is a pilot study and according to our best 
knowledge this was the first study that impact of NLR 
was investigated in BPH patients underwent OP, in the 
published literature.

Finally, we think that elevated levels of NLR may predict 
EBL in BPH patient who would be scheduled for OP. 
Additionally NLR may indirectly affects operation time 
in OP. In addition to all these, molecular studies are still 
lacking on this issue. 

CONCLUSIONS
The NLR may indicate inflammation in BPH. It can be 
higher and may independently predict EBL, in BPH 
patients who would be scheduled for OP. Additionally, the 
NLR may indirectly related with operation time, in OP. 
The importance of NLR should be demonstrated with 
molecular studies in the course of BPH. 
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above, to evaluate the NLR in BPH patients underwent OP 
was logical. However, it will be more useful and beneficial 
to evaluate the molecular mechanisms. This will be subject 
of another future study.

The OP is associated with higher EBL, notably in enlarged 
prostate (25). However, more EBL will adversely affect 
patients in terms of risk of adverse events of blood transfusions 
(26). The EBL can be related chancing multiple reasons 
such as surgical technique, type of anaesthesia, experience 
of surgeon, modifications of anatomic structures, type of 
surgical approach, characteristics of the patients including 
prostate volume, body mass index (27). All centres of 
the present study performed similar surgical technique 
retropubic prostatectomy, for OP (21). Additionally, 
surgeons are experienced at least 6 years in urology and 
open surgical procedures of prostate. On the other hand, the 
impact of NLR on EBL has not been studies yet. According 
to results of our study, NLR was significant associated 
with EBL, regardless of prostate volume in BPH patients 
who underwent OP. These results show that elevated 
inflammation might be predictor of EBL in BPH patients 
who are being scheduled OP. Furthermore, the EBL was 
associated with operation time in multivariate analyses, in 
the present study. Of course more bleeding may cause to 
extend operation time, during OP. Nonetheless, surgeons 
can inform patients more accurately for predicted EBL and 
operation time before surgical session, by measuring NLR. 
Moreover, clinicians can make provisions for high amount 
of EBL in BPH patients with higher level of NLR. There is 
of course needed more studies on this issue including more 
factors for predicting EBL before operation. 
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