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Red cell distribution width and mean platelet volume as predictors of anastomotic dehiscence in colo-
rectal surgery. A pilot multicenter case-match study. 

AIM: One of the most serious complications in modern colorectal surgery is the occurrence of an anastomotic dehiscence.
The aim of this study was to evaluate the role of preoperative red cell distribution width (RDW) and mean platelet
volume (MPV) as predictors of anastomotic dehiscence in elective surgery for colorectal cancer. 
MATERIALS AND METHODS: Forty-two patients with a clinically manifested anastomotic dehiscence after oncological col-
orectal surgery, and 42 controls matched for age, sex, pathological stage and tumor localization were enrolled. Correlations
between the preoperative RDW and MPV values and anastomotic dehiscence were investigated.
RESULTS: Both the median RDW value (14.4 % vs 13.1%; p=0.007) and the median MPV value (8.0 fL vs 7.5 fL;
p=0.037) were significantly higher in patients with anastomotic dehiscence than in those without. In multiple regression
analysis only the RDW remained significantly associated with anastomotic dehiscence. 
CONCLUSIONS: The preoperative values of RDW may be useful in predicting anastomotic damage in elective oncological
surgery.  
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patients with early stage disease, non endoscopically
removable, and in cases of locally advanced disease treat-
ed in a multidisciplinary fashion 3-5. Nevertheless, onco-
logical colorectal surgery is weighted by complications.
One of the most serious complications in modern col-
orectal surgery is the occurrence of an anastomotic dehis-
cence (AD) in those patients in whom the continuity of
the gross intestine is restored after the removal of the
diseased tract. 
AD has been reported to occur in 3% to 27% of col-
orectal surgical operations, causing considerable postop-
erative morbidity and mortality rates 6-7. Cong et al.
reviewed recently 39 studies reporting on 24,232 patients
who underwent anterior resection for rectal cancer; they
observed AD in 8.6% of the cases, 5.4% of whom
required re-operation and 0.4% died8. In other reports

Introduction

Colorectal cancer (CRC) is one of the most incident
malignancies worldwide 1. Currently, a multidisciplinary
approach is used for its evaluation and treatment, includ-
ing surgeons, gastroenterologists, pathologists, oncolo-
gists, radiotherapists and others 2. Surgery is the only
treatment that can guarantee the complete cure in



AD has been demonstrated to be the most common
cause of unplanned reoperation in colorectal surgery, and
has been also associated with greater short-term mortal-
ity, poorer oncological outcomes and overall survival, as
well as higher costs for the health care systems 9-12. Early
diagnosis is essential for contrasting the adverse effects
of AD; a delay in antibiotic administration from the
onset of septic shock causes a decrease in survival of
7.6% per hour 13. Unfortunately, the early diagnosis is
often difficult, based in extremely variable clinical param-
eters, which additionally can mimic other complications
and clinical conditions 14. For this reason, the discovery
of biomarkers which can accurately predict the occur-
rence of postoperative AD is of imperative importance
in order to improve the outcomes of colorectal surgery.
The red cell distribution width (RDW) and the mean
platelet volume (MPV) have been demonstrated to cor-
relate with the intensity of several chronic and acute
inflammatory diseases 15-20, as well as with the features
and outcomes of several malignancies including CRC
21,22. The aim of the present study was to evaluate the
role of preoperative RDW and MPV values as predic-
tors of AD in patients undergoing elective surgery for
colorectal cancer.

Materials and Methods

Forty-two patients who underwent elective surgery for
colorectal cancer in the surgical units involved in the
study from January 2012 through January 2017 and had
a postoperative clinically manifested anastomotic dehis-
cence were enrolled. Subsequently, a control group of 42
patients with matching characteristics in terms of sex,
age, stage and localization of the disease, American
Society of Anesthesiologists (ASA) score, body mass index
(BMI), and surgical approach was retrieved. In both the
cases and controls surgery was performed by scheduled
surgical procedures, in which an intestinal anastomosis
was performed without a protective stoma of any kind
(real or virtual ileostomy, caecostomy etc.). All patients
included in this retrospective study gave their informed
consent for each single procedure, and for the use of
their anonymous clinical data for research purposes; the
study was carried out in accordance with the principles
of the Declaration of Helsinki.
Cases operated on in emergency, those who had red cell
or platelet supplements before surgery, those who had a
protective stoma or a previous Hartman operation, and
those with unavailable clinical, surgical, pathological and
laboratory data were excluded. All the operations were
performed by senior surgeons or trainees under adequate
supervision, with an open or laparoscopic approach.
Traditional right and left hemicolectomies and anterior
resections were the surgical procedures performed in
accordance to the localization of the lesions; larger or
lesser resections were excluded to reduce bias. All the

anastomoses were made up with stapling devices; the
choice of the type and dimension of the stapling device
was made by the surgeon based on the localization of
the disease, the anatomical conditions of the patients,
and its proper experience. Among the patients with AD,
five were observed between the 1st and 3d postoperative
day, 32 between the 4th and 10th postoperative day, and
the five remaining cases occurred from the 11th postop-
erative day on. The latter cases were managed conser-
vatively, as the pelvic collections were evacuated through
radiologically guided drainages. 
Demographic, clinical and laboratory data were retrieved
from the clinical records of the patients. The blood sam-
ples were obtained within a week before surgery with
standard procedures and methodologies dictated by the
current international and national guidelines, adopted by
the institutions involved in the study; the samples were
processed and analyzed in two certified laboratories.
Normal ranges for RDW and MPV are respectively 11
– 13.5% and 7.2 - 11.1 fL in the laboratories involved. 
All results are expressed as mean (mean ± standard devi-
ations, SD) or median values (median and interquartile
range, IQR). Variables distribution was assessed by the
Shapiro-Wilk test.  Statistical differences between groups
were compared using unpaired Student’s t-test or Mann-
Whitney rank sum test, as appropriate. Correlations
between variables were assessed by Pearson’s correlation
or Spearman’s correlation as appropriate. Logistic regres-
sion analysis with AD absence vs. presence as dependent
variable was conducted to determine associations between
variables potentially involved in anastomotic dehiscence.
The ability of studied parameters to predict AD event
was analyzed using receiver operating characteristics curve
(ROC) analysis. Optimal cut-off maximizing sensitivity
and specificity was selected. Sensitivity and specificity
were reported using the optimal ROC curve value
according to the Youden Index. Logistic regression anal-
ysis was run to calculate the probability of AD using
combined RDW and MPV; ROC curves for such com-
bination were plotted, with calculation of the area under
the curve (AUC) and the best cut-off values. The results
of the AUC represented the global accuracy of the tests
performed: 0.91-1.00 (excellent), 0.81-0.90 (good), 0.71-
0.80 (fair), 0.61-0-70 (poor), and 0.51-0.60 (fail).
Statistical analyses were performed using MedCalc for
Windows, version 15.4 64 bit (MedCalc Software,
Ostend, Belgium) and SPSS for Windows, version 14.0
32 bit (IBM Corporation; Armonk, NY, USA).

Results

As expected, no statistically significant differences were
found in the demographic and clinical features summa-
rized in Table I, between patients with and without AD.
Statistically significant correlations were searched between
the values of the indexes under investigation and the
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main demographic and clinical features of the patients
enrolled, globally and separately as dehiscence and non-
dehiscence cases. We found that RDW was significant-
ly associated with the site of the disease in the global
cohort and in both the groups of patients with and with-
out AD; in particular, it was higher in proximal tumors,
in relation to more distal lesions. There were not detect-
ed other statistically relevant associations.    
Statistically significant differences were found in the

median preoperative values of RDW and MPV between
patients with and without AD. The median RDW val-
ue was 14.4 % (IQR: 13.0 - 16.4 %) in patients with
AD (Fig. 1), and 13.1 % (IQR: 4.5 to 14.6 %) in
patients without AD (p=0.007), while the MPV medi-
an values were respectively 8.0 fL (IQR: 7.6 - 8.2 fL)
and 7.5 fL (IQR: 6.4 - 7.7 fL) (p=0.037). In univari-
ate logistic regression analysis RDW (crude odds ratio,
OR=1.197, 95% CI: 1.059 - 1.353, p=0.004) and MPV
(crude OR=1.361, 95% CI: 1.053 - 1.759, p=0.001),
were associated with AD. In multiple logistic regression
analysis, after adjusting for age, gender, BMI, ASA, site
of disease and surgical approach, only RDW (OR: 1.194,
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TABLE I - Main clinical features of cases and controls included into the study. 

Dehiscence Non-dehiscence

Sex 26M – 16F 26M – 16F
Age (mean ± SD, years) 68.9 ± 10 69.2 ± 8.9
Disease localization R:6 L:9 Sigmoid: 7 Rectal: 22 R:6 L:9 Sigmoid: 7 Rectal: 22
ASA score (mean ± SD) 2.2 ± 0.58 2.1 ± 0.36
BMI (mean) 25.5 ± 4.0 24.8 ± 4.5
Distance from AV (rectal tumors, mean ± SD) 10.2 cm ± 4.0 10.7 cm ± 3.9
AJCC stage I:6, II:15, III:14, IV:4 I:8, II:7, III:18, IV:6
Laparoscopy 7 8

BMI: body mass index, AV: anal verge, AJCC: American Joint Committee on Cancer, ASA: American Society of Anesthesiology, M:
males, F: females, R: right colon, L: left colon, SD: standard deviation. 

Fig. 1: Red cell distribution width (RDW) and mean platelet volu-
me (MPV) levels in anastomotic dehiscence (AD) and non-AD grou-
ps. The central horizontal line on each box represents the median,
the ends of the boxes are 25 and 75 percentiles and the error bars
5% and 95. P-values derived from Krustal-Wallis test.

Fig. 2: Receiver operating characteristics (ROC) curve analysis of the
RDW values in predicting anastomotic dehiscence in oncological
colorectal surgery. The area under the curve (AUC) was 0.673 (95%
CI: 0.561 - 0.772). 



95% CI: 1.013 - 1.407, p= 0.035) remained significantly
associated with AD (Table II). 
We performed ROC curve analysis for both RDW and
MPV. The Area Under the Curve (AUC) was 0.673
(95% CI: 0.561 - 0.772, p=0.004), and 0.633 (95% CI:
0.520 - 0.736, p=0.036), respectively (Fig. 2).
Considering a cut-off RDW value at 11%, sensitivity
was 90.2% (95% CI: 76.9 - 97.3) and specificity 38.1%
(95% CI: 23.6 - 54.4). Sensitivity and specificity were
92.7% (95% CI: 80.1 - 91.5) and 38% (95% CI: 23.6
- 54.4) respectively, when an MPV cut-off value at 6.5
fL was tested. We also evaluated the combination of
these indexes, but no improvements were detected in
their predictive value.

Discussion

Anastomotic dehiscence is one of the most feared com-
plications in colorectal surgery. It can occur early after
surgery, commonly caused by a technical error or defect,
causing severe general peritonitis, and imposing, a re-
laparotomy for abdominal cleaning and fashioning a
diverting stoma 23-24. Most frequently, AD occurs dur-
ing the 5th or 6th postoperative days, due to impaired
anastomotic healing, and may be managed conservative-
ly when minor self-limited leakages are clinically and/or
radiologically observed 14,23. In the latter case, impaired
healing may be caused by an excessive inflammatory reac-
tion or reduced blood supply to the anastomotic rims,
due to micro-ischemic or thrombotic events 25. RDW
has been demonstrated to be influenced by increased sys-
temic inflammation that not only hinders the survival
of erythrocytes, but also deforms their membranes 26;
higher RDW levels have been, indeed, associated to
increased activity in several inflammatory diseases

15,16,19,20. Additionally, RDW and MPV have been found
to be increased in intestinal ischemia and thrombosis
27,28. These evidences suggest that both indexes might be
useful in detecting AD in colorectal surgery. 
RDW and MPV have been already evaluated as mark-
ers of surgical outcomes and complications in several
types of surgical or invasive procedures. Aydinli et al.
evidenced in a recent study that several parameters mak-
ing part of the hemogram, namely RDW, MPV, PLR,
and NLR, can predict the outcomes in open heart
surgery patients; in particular, they found that the com-
bination of three parameters, including the neutrophil to
lymphocyte ratio (NLR), RDW, and MPV, is to be con-
sidered as a sensitive, high-quality, low-cost outcome pre-
diction marker 29. Cheung et al. showed that preopera-
tive RDW independently predicted 30-day mortality in
patients who underwent major- or ultra-major non-car-
diac surgery, but with low sensitivity and specificity 30.
Furthermore, Korantzopoulos et al. showed that RDW
is associated with the development of atrial fibrillation
after elective on-pump cardiac surgery, and Mizuno et
al. reported the usefulness of RDW in addition to the
Mehran risk core in predicting contrast induced acute
renal injury in patients who underwent percutaneous
coronary intervention for ST-myocardial infraction31,32.
These studies reflect the increasing relevance of blood
count markers in monitoring surgical outcomes, and
detecting postoperative complications.
To our knowledge, we are the first to study the role of
RDW and MPV in predicting anastomotic dehiscence
in oncological colorectal surgery. A statistically signifi-
cant difference has been found in the preoperative lev-
els of both indexes in patients with AD in comparison
with the controls. These results were further supported
by univariate logistic regression, but after adjusting for
some confounders like age, gender, BMI, ASA, site of
disease and surgical approach in a multiple logistic regres-
sion model, only RDW resulted independently associat-
ed with AD event. (Table II). The cause of such a dif-
ference is not clear. It is well known that malignancies
cause a permanent inflammatory status which may
impact on the involvement, activation and morphologi-
cal modification of blood cells and platelets. The dif-
ference in RDW values may reflect an excessive inflam-
matory response, which subsequently causes an impaired
healing of the anastomosis, and thus AD. Furthermore,
additional comorbidities can be responsible for RDW
alterations, like anemias, cardiovascular diseases, and dia-
betes, and can reduce intestinal healing leading to AD33.
In our cohort, the patients enrolled had no haemato-
logical disorders and were matched in accordance to their
ASA score. 
Using ROC analysis for the detection of an optimal cut-
off value for both the indexes under evaluation, and the
study of their performance in detecting AD, we found
again that RDW was superior to MPV. Considering an
RDW cut-of value at 11%, the AUC was poor (0.673),
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TABLE II - Multiple logistic regression analysis (including age, gender,
BMI, ASA, site of disease, surgical approach, MPV and RDW) show-
ing ORs for anastomotic dehiscence.

Factor AD P-value
OR 95%CI

Age 0.995 0.928-1.067 0.884
Gender 1.088 0.264-4.479 0.907
BMI 1.050 0.894-1.233 0.553
ASA score 0.820 0.141-4.756 0.825
Site of disease 1.026 0.344-3.062 0.963
Surgical approach 2.351 0.24-22.770 0.460
MPV 1.280 0.888-1.845 0.185
RDW 1.194 1.013-1.407 0.035

BMI: body mass index, ASA: American Anesthesiology Society,
MPV: mean platelet volume, RDW: red blood cell distribution
width, AD: anastomotic dehiscence, OR: odds ratio, Cl: confidence
interval. 



negatively influenced by an extremely low specificity of
the test. This was to be expected, considering that 11%
is the inferior limit of the reference range used in our
laboratory to determine the RDW status. This means
that the role of this index in predicting AD in colorec-
tal surgery must be better evaluated, especially in the
light of a potential clinical application. The importance
of our findings remain, considering that only a few indi-
cators, like C-reactive protein (CRP) and procalcitonin
(PC), have demonstrated a certain usefulness in the diag-
nosis and management of intestinal AD 34. The use of
simple, low-cost, and widely available indexes, like those
contained in the hemogram, has raised particular inter-
est in recent years also in this setting; recently the val-
ue of the NLR before surgery and at the forth postop-
erative day has been tested with promising results, despite
some methodological concerns 35-37. We did not investi-
gate the role of the postoperative values of RDW and
MPV in the present study, because we wanted to avoid
bias due to red cell and/or platelet transfusions; never-
theless, this issue is interesting and should be evaluated
in the future.    
Exploring the associations of the indexes under investi-
gation and the main demographic and clinical features
of the patients, we found that RDW was related to the
proximity of the tumors within the gross intestine. This
finding is difficult to interpret. However, it is known
that the lesions of the right colon, especially those of
the caecum, can reach greater dimensions, ulcerate and
bleed before getting clinically manifested, in comparison
with those of the left and sigmoid colon, and the rec-
tum38. This depends on the larger dimensions and the
specific anatomy of the caecum and the right colon. The
increment of RDW in the tumors of the proximal gross
intestine may be related to the iron deficiency anemia
deriving from the bleeding which characterize these
tumors, persisting for a variable period of time before
the diagnosis. 
Our study has some limitations. First of all, data were
collected retrospectively. Furthermore, the number of cas-
es is relatively limited, but is higher than that present-
ed in other studies evaluating other biomarkers of AD.
On the other hand, this is the first report, designed with
a rigorous case-match methodology, exploring the role of
RDW and MPV in detecting AD in patients undergo-
ing colorectal surgery for cancer. 

Conclusions

In conclusion, our findings suggest that an elevation of
the preoperative values of RDW may be a useful pre-
dictor of intestinal AD in elective oncological surgery.
The clinical utility of this finding should be further
investigated, considering the scarcity of other specific
markers of AD, the wide diffusion and the cost-effec-
tiveness of complete blood tests.

Riassunto

La deiscenza anastomotica rappresenta una delle com-
plicanze più temibili in chirurgia oncologica colo-retta-
le. Si verifica nel 3-27% dei casi, in genere occorre tra
la 5a-6a giornata postoperatoria ed è caratterizzata da un
considerevole aumento della morbilità e mortalità. Per
questo motivo, la disponibilità di biomarcatori umorali
che possano predire la sua insorgenza sarebbe di grande
utilità per i chirurgi, che con il loro utilizzo sarebbero
in grado di diagnosticare e trattare precocemente la dei-
scenza, riducendo morbilità e mortalità. In questo stu-
dio pilota abbiamo esaminato per la prima volta il ruo-
lo di due parametri ematologici preoperatori, l’ampiezza
di distribuzione della popolazione eritrocitaria (red blood
cell distribution width, RDW) e il volume piastrinico
medio (mean platelet volume, MPV), come indici pre-
dittivi di deiscenza anastomotica. Sono stati inclusi nel-
lo studio 42 pazienti operati per carcinoma colo-rettale
e i relativi controlli, selezionati accuratamente sulla base
di età, sesso, ASA score, BMI, stadio e localizzazione del
tumore, e tipo di procedura chirurgica eseguita. I valo-
ri medi di RDW (4.4 % vs 13.1%; p=0.007) e MPV
(8.0 fL vs 7.5 fL; p=0.037) nel preoperatorio erano signi-
ficativamente superiori nei casi che nei controlli. In segui-
to ad analisi di regressione multipla, solo il RDW è rima-
sto associato significativamente con l’insorgenza di dei-
scenza anastomotica. I nostri risultati suggeriscono che il
RDW può essere utile nel predire l’insorgenza di dei-
scenza anastomotica in chirurgia colo-rettale. Questo
risultato è estremamente interessante considerando che è
un indice a basso costo e facilmente accessibile da tutti
i chirurghi nel territorio. Ciononostante, la sua effettiva
utilità clinica deve essere ulteriormente valutata in futu-
ri studi prospettici.

References 

1. Palmieri G, Paliogiannis P, Scognamillo F, et al.: Colorectal can-
cer epidemiology in an area with a spontaneous screening program.
Acta Med Mediterr, 2013; 29:231-34. 

2. Lowes M, Kleiss M, Lueck R, et al.: The utilization of multi-
disciplinary tumor boards (MDT) in clinical routine: Results of a health
care research study focusing on patients with metastasized colorectal
cancer. Int J Colorectal Dis, 2017; 32:1463-69. 

3. Palomba G, Cossu A, Paliogiannis P, et al.: Prognostic role of
KRAS mutations in Sardinian patients with colorectal carcinoma.
Oncol Lett, 2016; 12:1415-21. 

4. Palomba G, Doneddu V, Cossu A, et al.: Prognostic impact of
KRAS, NRAS, BRAF, and PIK3CA mutations in primary colorectal
carcinomas: A population-based study. J Transl Med, 2016; 14:292.

5. Zorcolo L, Rosman AS, Restivo A, et al.: Complete pathologic
response after combined modality treatment for rectal cancer and long-
term survival: A meta-analysis. Ann Surg Oncol, 2012; 19:2822-32. 

6. Matthiessen P, Henriksson M, Hallbook O, et al.: Increase of

Ann. Ital. Chir., 89, 5, 2018 423

Red cell distribution width and mean platelet volume as predictors of anastomotic dehiscence in colorectal surgery



serum C-reactive protein is an early indicator of subsequent symptomatic
anastomotic leakage after anterior resection. Colorectal Dis, 2008;
10:75-80. 

7. Iancu C, Mocan LC, Todea-Iancu D, et al.: Host-related pre-
dictive factors for anastomotic leakage following large bowel resections
for colorectal cancer. J Gastrointest Liver Dis, 2008; 17:299-303.

8. Cong ZJ, Hu LH, Xing JJ, et al.: Incidence and mortality of
anastomotic dehiscence requiring reoperation after rectal carcinoma
resection. Int Surg, 2014: 99:112-19. 

9. Michaels AD, Mullen MG, Guidry CA, et al.: Unplanned reop-
eration following colorectal surgery: Indications and operations. J
Gastrointest Surg, 2017; 21:1480-485.   

10. Kang CY, Halabi WJ, Chaudhry O, et al.: Risk factors for anas-
tomotic leakage after anterior resection for rectal cancer. JAMA Surg,
2013; 148:65-71. 

11. Wang S, Liu J, Wang S, et al.: Adverse effects of anastomotic
leakage on local recurrence and survival after curative anterior resec-
tion for rectal cancer: A systematic review and meta-analysis. World
J Surg, 2017; 41:277-84. 

12. Ashraf SQ, Burns EM, Jani A, et al.: The economic impact of
anastomotic leakage after anterior resections in English NHS hospitals:
Are we adequately remunerating them? Colorectal Dis, 2013; 15:190-
98.

13. Dellinger RP, Levy MM, Rhodes A, et al.: Surviving sepsis cam-
paign guidelines committee including the pediatric subgroup. Surviving
sepsis campaign: International guidelines for management of severe sep-
sis and septic shock. Intensive Care Med, 2013; 39:165-228.

14. Paliogiannis P, Attene F, Scognamillo F, et al.: Conservative
management of minor anastomotic leakage after open elective colorec-
tal surgery. Ann Ital Chir, 2012; 83:25-8.

15. Xanthopoulos A, Giamouzis G, Melidonis A, et al.: Red blood
cell distribution width as a prognostic marker in patients with heart
failure and diabetes mellitus. Cardiovasc Diabetol, 2017; 16:81.

16. Hu ZD, Sun Y, Guo J, et al.: Red blood cell distribution width
and neutrophil/lymphocyte ratio are positively correlated with disease
activity in primary Sjögren’s syndrome. Clin Biochem, 2014; 47:287-
90. 

17. Tasoglu Ö, Sahin A, Karata  G, et al.: Blood mean platelet vol-
ume and platelet lymphocyte ratio as new predictors of hip osteoarthri-
tis severity. Medicine (Baltimore), 2017; 96:e6073. 

18. Tanrikulu CS, Tanrikulu Y, Sabuncuoglu MZ, et al.: Mean
platelet volume and red cell distribution width as a diagnostic mark-
er in acute appendicitis. Iran Red Crescent Med J, 2014; 16:e10211. 

19. Arer IM, Yabanoglu H, Çalıskan K: Can red cell distribution
width be used as a predictor of acute cholecystitis? Turk J Surg, 2017;
33:76-9. 

20. Kılıç MÖ, Çelik C, Yüksel C, et al.: Correlation between Ranson
score and red cell distribution width in acute pancreatitis. Ulus Travma
Acil Cerrahi Derg, 2017; 23:112-6. 

21. Ichinose J, Murakawa T, Kawashima M, et al.: Prognostic signif-
icance of red cell distribution width in elderly patients undergoing resec-
tion for non-small cell lung cancer. J Thorac Dis, 2016; 8:3658-66. 

22. Kust D, Lucijanic M, Urch K, et al: Clinical and prognostic sig-
nificance of anisocytosis measured as a red cell distribution width in
patients with colorectal cancer. QJM, 2017; 110:361-67.

23. Dauser, B, Herbst, F: Diagnosis, management and outcome of
early anastomotic leakage following colorectal anastomosis using a com-
pression device: Is it different? Colorectal Dis, 2014; 16:435-39.

24. Li YW, Lian P, Huang B, et al.: Very early colorectal anasto-
motic leakage within 5 post-operative days: A more severe subtype needs
relaparatomy. Sci Rep, 2017; 13:39936.

25. Bosmans JW, Jongen AC, Bouvy ND, et al.: Colorectal anasto-
motic healing: why the biological processes that lead to anastomotic
leakage should be revealed prior to conducting intervention studies.
BMC Gastroenterol, 2015; 15:180. 

26. Otero TM, Canales C, Yeh DD, et al.: Elevated red cell distri-
bution width at initiation of critical care is associated with mortality
in surgical intensive care unit patients. J Crit Care, 2016; 34:7-11. 

27. Tanrıkulu Y, Tanrıkulu C, Sabuncuo lu MZ, et al.: Diagnostic
utility of the neutrophil-lymphocyte ratio in patients with acute mesen-
teric ischemia: A retrospective cohort study. Ulus Travma Acil Cerrahi
Derg, 2016; 22:344-49. 

28. Degerli V, Ergin I, Duran FY, et al.: Could mean platelet vol-
ume be a reliable indicator for acute mesenteric ischemia diagnosis? A
case-control study. Biomed Res Int, 2016; 2016:9810280. 

29. Aydınlı B, Demir A, Güçlü ÇY, et al.: Hematological predictors
and clinical outcomes in cardiac surgery. J Anesth, 2016; 30:770-8. 

30. Cheung YN, Shum HP, Chan KC, et al.: Preoperative red cell
distribution width: Not a useful prognostic indicator for 30-day mor-
tality in patients who undergo major- or ultra-major noncardiac
surgery. Indian J Crit Care Med, 2016; 20:647-52. 

31. Korantzopoulos P, Sontis N, Liu T, et al.: Association between
red blood cell distribution width and postoperative atrial fibrillation
after cardiac surgery: A pilot observational study.  Int J Cardiol, 2015;
185:19-21. 

32. Mizuno A, Ohde S, Nishizaki Y, et al.: Additional value of the
red blood cell distribution width to the Mehran risk score for pre-
dicting contrast-induced acute kidney injury in patients with ST-ele-
vation acute myocardial infarction. J Cardiol, 2015; 66:41-5. 

33. Bujak K, Wasilewski J, Osadnik T, et al.: The prognostic role
of red blood cell distribution width in coronary artery disease: A review
of the pathophysiology. Dis Markers, 2015; 824624. 

34. Giaccaglia V, Salvi PF, Antonelli MS, et al.: Procalcitonin reveals
early dehiscence in colorectal surgery: the PREDICS study. Ann Surg,
2016; 263:967-72. 

35. Miyakita H, Sadahiro S, Saito G, et al.: Risk scores as useful
predictors of perioperative complications in patients with rectal cancer
who received radical surgery. Int J Clin Oncol, 2017; 22:324-31.

36. Mik M, Dziki L, Berut M, et al.: Neutrophil to lymphocyte ratio
and C-reactive protein as two predictive tools of anastomotic leak in
colorectal cancer open surgery? Dig. Surg, 2018; 35:77-84.

37. Paliogiannis P, Zinellu A: Predictive values of C-reactive protein
and neutrophil to lymphocyte ratio in detecting anastomotic leak in
open colorectal surgery. Dig Surg, 2018; 35:85. 

38. Raje D, Mukhtar H, Oshowo A, et al. Dis Colon Rectum,
2007; 50:1211-214.

P. Paliogiannis, et al.

424 Ann. Ital. Chir., 89, 5, 2018


