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Abstract
Introduction World literature data indicate the involvement of inflammatory cells in the pathogenesis of palmar fascial fibromatosis. 
However, there are no data on possible changes in peripheral blood leukocyte indices in patients with Dupuytren's contracture (DC) 
in comparison with healthy people. Aim To assess the diagnostic significance of neutrophil-lymphocyte (N/L) and lymphocyte-monocyte 
(L/M) indices of peripheral blood in patients with CD. Materials and methods 162 medical records of patients admitted for surgical 
treatment were retrospectively studied. To compare the results of their peripheral blood tests with the norm, anonymous leukocytograms 
of 110 apparently healthy individuals (control) were used. Results  In  the group of healthy people and in patients with DC, sexual 
dimorphism of the absolute content of neutrophils was expressed. In DC males, a statistically significant decrease in  the absolute 
content of lymphocytes (p = 0.05) was found, and in females, a significant increase in the absolute content of monocytes (p = 0.00) 
compared with the control, while in patients with DC there was no gender-related difference in these indicators, typical for healthy 
people. N/L ratio was elevated in DC males compared with controls (p = 0.05) and a subgroup of DC females (p = 0.01), but according 
to the results of ROC analysis, N/L ratio turned out to be diagnostically useless. For the model "L/M – degree of contracture" AUC 
0.945, CI 0.918‑0.970, p = 0, Se 90.12, Sp 93.21; optimal threshold L/M 3.102. In patients with low L/M (≤ 3.0), the  frequency 
of lesions in both hands and  the  frequency of grade III-IV contractures are higher by 27.75 % (p = 0.02) and 27.15 % (p = 0.03), 
respectively than in the high L/M subgroup. Discussion The multidirectional changes in the content of lymphocytes and monocytes 
in males and females is consistent with the literature data on dual gender-specific ways of regulating the immune system in healthy 
people and in patients with various diseases. Conclusion The findings of the studied sample of patients show that the lymphocyte-
monocyte index is a useful additional laboratory indicator for identifying a risk group for severe fascial fibromatosis. It can be used 
in clinical practice at no additional cost along with the well-known Dupuytren diathesis criteria to identify a risk group for progression 
of Dupuytren's contracture.
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INTRODUCTION

Dupuytren's disease is traditionally described as 
a benign fibromatosis of the palmar aponeurosis that 
can spread into the subcutaneous tissue and dermis 
[1]. At an early stage, the disease is manifested by the 
formation of nodules, followed by contractile fibrous 
chords covering part of the palmar fascia and causing 
limitation of extensor movements, and then persistent 
contractures of one or more fingers of the hand [2].

The incidence of Dupuytren's disease, according to 
current meta-analyses, affects on average 8 % of the world 
population [3] and 20 % of persons over 65 years of age 
[4]. Occasionally, the disease affects young people and 
even children [5]; but during the fifth or eighth decade 
of life, its incidence progressively increases. Males are 
affected 3-4 times more frequently [6]. According to 
the clinics of hand surgery, the contracture is detected 
only in 8 % of patients with palmar fascial fibromatosis 
older than 18 years [7]. However, conservative therapy 
of early manifestations of Dupuytren's disease does not 
have a sufficient evidence base [8].

A wide range of techniques has been developed 
for minimally invasive and open surgeries aimed 
at dissecting chords or removing pathological foci, 
as well as at hand deformity correction. However, 
the problems of postoperative complications 
and recurrence have not been solved so far [9]. 
Of  particular difficulty is the treatment of patients 
with contracture stage III-IV [10].

Risk factors for the disease include bad habits, 
manual labor and hand trauma, epilepsy, diabetes, and 
genetic predisposition; however, the etiopathogenesis 
of fascial fibromatosis remains undiscovered, despite a 
significant number of publications on molecular biology 
and pathomorphology of fibromatosis [11].

The main role in the formation of collagen 
deposits and contraction of fibrous chords is played 
by fibroblasts and myofibroblasts [12, 13]. The 
pathogenetic significance of microvascular alteration 
and perivascular infiltration by inflammatory cells [14], 
as well as remodeling of small-caliber arteries that 
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perforate the palmar aponeurosis, and distal neuropathy 
of sensory nerves [15, 16] have been established. 
Immunohistochemical studies showed a correlation 
between the number of myofibroblasts and macrophages 
in fibromatous nodes; lymphocytes are typically located 
around fibromatous foci [17]. Based on examination of 
21 DC patients, a correlation was established between 
the content of T- and B-lymphocytes in peripheral 
blood and the severity of the disease [18]. In ectopic 
fascial fibromatosis, Peyronie's disease, a correlation 

was found between the values of the peripheral blood 
neutrophil-lymphocyte index and the acute or stable 
stage of the disease [19]. However, in the available 
literature, we did not find data on possible changes in 
the ratios of neutrophils, lymphocytes, and peripheral 
blood monocytes in Dupuytren's contracture.

Purpose Assessment of the diagnostic significance 
of neutrophil-lymphocyte (N/L) and lymphocyte-
monocyte (L/M) indices of peripheral blood in patients 
with Dupuytren's contracture (CD).

MATERIALS AND METODS

We retrospectively studied 162 medical records 
of DC patients who were surgically treated on at the 
Ilizarov National Medical Research Center for TO in the 
period from 2013 throughout 2020, analyzed the data 
of anamnesis and disease, their clinical and laboratory 
tests. To compare the results of peripheral blood tests 
with the norm, we used anonymized leukocytograms 
of 110 apparently healthy individuals obtained during 
periodic preventive medical examinations. Criteria for 
inclusion in the comparison group were a clinical DC 
diagnosis and histologically confirmed palmar fascial 
fibromatosis. Exclusion criteria were hand injuries, 
diabetes mellitus and chronic inflammatory diseases 
of the respiratory, digestive and genitourinary systems 
in the anamnesis. Criterion for inclusion in the control 
group was the absence of laboratory signs of acute 
or chronic inflammation.

The study was approved by the ethics board of the 
institution (protocol No. 2 (57) dated March 19, 2018), 
and was conducted in accordance with the ethical 
standards set forth in the Declaration of Helsinki 2013.

Based on the literature data on the sexual dimorphism 
of  the  leukocyte formula [20] in healthy people, 
the  comparison and control groups were divided into 

subgroups of males and females and stratified by age. 
Using their leukocytograms, the absolute number 
of  neutrophils, lymphocytes and monocytes was 
calculated in the Excel 2010 program along with their 
ratios: neutrophil-lymphocyte and lymphocyte-
monocyte indices.

Statistical processing of the obtained quantitative 
data was carried out using the Attestat program 
version 9.3.1 (designed by I.P. Gaydyshev, certificate 
of  registration with Rospatent No. 2002611109). 
The Shapiro-Wilk test was used to check the normality 
of the distribution of clinical and laboratory 
parameters. Due to the deviation of the distribution 
of some samples from the normal law, table data are 
presented as medians and quartiles. Hypotheses about 
differences in variables in subgroups were tested using 
the Mann-Whitney test and Fisher's exact method. 
Possible relationships between clinical and laboratory 
parameters were tested using Pearson's test. To assess 
the diagnostic significance of leukocyte indices, ROC 
analysis was used with an estimate of the area (AUC) 
under the specificity and sensitivity curve of the test. 
Possible differences in distribution functions were 
checked using the Smirnov test.

RESULTS

The laboratory tests showed that the absolute 
content of peripheral blood neutrophils was 
significantly higher in men, both in the subgroups 
of  DC patients (p < 0.05) and in healthy individuals 
(p < 0.001). The absolute content of lymphocytes and 
monocytes was also higher in males, but only in the 
group of apparently healthy individuals (p < 0.001); 
in DC males and females, the difference in indicators 
was not statistically confirmed (p > 0.05), while in 
men with CD the absolute the number of lymphocytes 
decreased compared with the controls (p = 0.05), 

and in DC women, the absolute content of monocytes 
was significantly increased compared with the controls 
(p < 0.001) (Table 1).

N/L was increased in DC males compared to both 
healthy controls (p = 0.05) and to the subgroup of DC 
women (p < 0.05). L/M in the subgroups of males 
and  females was comparable both in patients 
with  CD and in apparently healthy individuals, 
while in both male and female DC subgroups, 
the indicator was significantly reduced compared 
to the controls (p < 0.05).



384Genij ortopedii. 2023;29(4)

Original Article

Table 1
Content of neutrophils, lymphocytes and monocytes in the peripheral blood in patients with Dupuytren's contracture 

(CD) in comparison with apparently healthy individuals

Group / parameter Dupuytren's contracture Healthy subjects
1-DC males (n = 122) 2-DC females (n = 40) 3-males (n = 76) 4-females (n = 34)

Age (years)
59.5 (54; 62)

P1-3 = 0.34
P1-2 = 0.22

62 (54; 66)
P2-4 = 0.16 58 (48.5; 65) 59 (55; 63) P3-4 = 0.60

Neutrophils (× 109/l)
3.97 (3.25; 4.80)

P1-3 = 0.76
P1-2 = 0.01

3.25 (2.58; 4.22)
P2-4 = 0.99 3.93 (3.47; 4.61) 3.19 (2.67; 3.77)

P3-4 = 0.00*

Lymphocytes (× 109/l) 
1.95 (1.54; 2.52)

P1-3 = 0.05*
P1-2 = 0.67

2.01 (1.70; 2.49)
P2-4 = 0.15 2.32 (1.71; 2.83) 1.85 (1.62; 2.16) 

P3-4 = 0.00*

Monocytes (× 109/l)
0.38 (0.26; 0.51)

P1-3 = 0.53
P1-2 = 0.87

0.39 (0.31; 0.52) 
P2-4 = 0.00* 0.35 (0.28; 0.48) 0.25 (0.18; 0.28)

P3-4 = 0.00*

N/L – ratio of 
neutrophils to 
lymphocytes

2.02 (1.66; 2.38)
P1-3 = 0.05*
P1-2 = 0.01

1.60 (1.16; 2.24) 
P2-4 = 0.35 1.71 (1.37; 2.43) 1.80 (1.31; 2.27)

P3-4 = 0.35

L/M – ratio 
of lymphocytes to 
monocytes

5.38 (4.00; 7.50)
P1-3 = 0.05*
P1-2 = 0.93

5.17 (3.75; 6.25) 
P2-4 = 0.02* 6.08 (4.56; 9.25) 7 (4.73; 11.25)

P3-4 = 0.15

Note: P1-2, P1-3, P2-4, P3-4 – significance level between the subgroups; * – p ≤ 0.05

There were no significant correlations of the studied 
leukocyte indices with the DC severity and 
the  duration of  fascial fibromatosis. ROC-analysis 
of  the  “N/L – DC stage” model revealed its low 
sensitivity, 46.7 % in  DC  males and 55 % in DC 
females. The  model "L/M – DC stage" had high 
sensitivity and specificity both in the subgroups of men 
and women, and in the total group of DC patients 
(sensitivity 90.12; specificity 93.21), the AUC value 
corresponded to excellent quality (Fig. 1).

Fig. 1 Diagnostic significance of the lymphocyte-monocyte 
index in assessing the degree of Dupuytren's contracture: AUC 
- area under the curve; CI - confidence interval

At the second stage of the study, based 
on  the  automatically set optimal threshold 
of the L/M index = 3.102, patients with CD were divided 

into subgroups with low L/M (≤ 3.00) and high L/M 
(> 3.00). The subgroup with low L/M accounted for 10 % 
of the total sample of DC patients. A similar indicator 
in the group of apparently healthy people was 7 % (not 
significantly lower). The histogram of  the distribution 
of patients in terms of L/M in the group of patients with 
CD compared with apparently healthy individuals had 
a  shift towards lower values, however, the difference 
in distribution functions was not confirmed statistically 
(p = 0.21 according to the Smirnov criterion).

Fig. 2 Distribution of patients according to the value of the 
lymphocyte-monocyte index L/M in the groups of healthy 
individuals (control) and with Dupuytren's contracture (DC): 
abscissa - the value of L/M; ordinates – percentage of patients in 
samples n = 162 (DC) and n = 110 (control)

Data on L/M dynamics were available in 12 patients 
with bilateral palmar fascial fibromatosis who were 
surgically treated first on one hand and several months 
or years later on the other hand. In 11 out of 12 patients, 
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L/M did not change and only in one patient changed 
downwards within four months.

The subgroup of patients with low L/M did not differ 
significantly from the subgroup with high L/M in terms 
of age at the onset of the first symptoms of palmar fascial 
fibromatosis and the ratio of males to females (Table 2). 
However, in patients with low L/M, the  incidence 
of involvement of both hands and the incidence of severe 
grades of contracture were 27.75 % and 27.15 %, 

respectively, (p < 0.05), higher than  in  the  high L/M 
subgroup. The percentage of  patients with impaired 
function of more than two  fingers was comparable. 
The percentage of relapses in the low L/M group was 
also 7 % higher than in the high L/M group, but the 
difference was not statistically significant (p > 0.05). 
The reduced L/M value was due to both a decrease in the 
content of lymphocytes and an increase in the content of 
monocytes in the peripheral blood (p < 0.001).

To predict the natural course of palmar fascial 
fibromatosis in patients without surgical treatment 
or  the  time interval from surgery to recurrence 
of Dupuytren's contracture is a difficult task [21], but its 
solution is necessary to develop optimal individualized 
treatment protocols. Therefore, a number of studies have 
focused on the investigation of Dupuytren's diathesis, 
a  constitutional predisposition to an aggressive 
course and recurrence of the contracture  [22, 23, 24]. 
The  criteria for  diathesis (appearance of the first 
symptoms at the age under 50 years, occurrance of the 
disease in close relatives, ectopic foci of fibromatosis, 
affected fingers on the radial side of the hand) are based 
on anamnesis data, which may be unreliable, as well as 
on clinical signs that occur infrequently and, therefore, 
are not applicable for most patients. In this regard, 
intensive studies were carried out to develop a method 
for assessing the risk of disease progression and 
recurrence based on circulating biomarkers, but  it  has 
not been developed so far [25].

We hypothesized that leukocyte indices of peripheral 
blood may be useful for solving such problems. According 
to recent literature, their diagnostic and prognostic 
significance has been confirmed by numerous publications, 
mainly in  the  field of  oncology  [26, 27, 28, 29]. 
Our  study revealed the features of  the  leukocytogram 
of patients with Dupuytren's contracture in comparison 
with conditionally healthy people for  the  first time. 
A statistically significant decrease in the absolute content 
of lymphocytes was found in  males with Dupuytren's 
contracture, and a  significant increase in the absolute 

content of monocytes in women. However, the gender-
related difference in the content of lymphocytes and 
monocytes in peripheral blood is lost in patients with 
Dupuytren's contracture. Multidirectional changes in 
the content of lymphocytes and monocytes in men and 
women are consistent with the literature data on dual 
gender-specific ways of regulating the immune system 
in healthy people and in patients with various diseases 
[30] that in some cases determine sex-related differences 
in the prevalence of the disease. This can probably 
be attributed to palmar fascial fibromatosis, which is 
significantly more frequent in men than in women.

Sexual dimorphism of the absolute neutrophil count 
(the median indicator is significantly higher in men) 
was expressed both in apparently healthy people and 
in patients with Dupuytren's contracture, while there 
was no significant difference between the  subgroups 
of patients and apparently healthy people. It is likely 
that neutrophils do not play a significant role in the 
pathogenesis of palmar fascial fibromatosis, although 
a  few mature granulocytes near blood vessels and 
in  proliferating fibromatous nodes were found 
by detailed immunohistochemical study [14]. In ectopic 
fibromatosis, Peyronie's disease, the neutrophil-
lymphocyte index is estimated as an important indicator 
that clarifies the stage of the disease and treatment 
tactics [31, 32], but not all research groups have come 
to such conclusions [33].

In our study of palmar fascial fibromatosis, 
the neutrophil-lymphocyte index was elevated in men 
with Dupuytren's contracture compared with healthy 

Table 2
Clinical, demographic and paraclinical characteristics of patients with Dupuytren's contracture depending on the value 

of the lymphocyte-monocyte index (L/M)
Group/parameter L/M ≤ 3.00 (n = 16) L/M > 3.00 (n = 146) P1,2

Age at the disease onset 51 (46;57) 53 (47; 59) 0.331
Females 12.5 % 26.4 % 0.362
Patients with both hands affected 81.25 %* 53.5 % 0.022
Patients with DC grades III-IV 81.25 %* 54.1 % 0.032
Patients with affected function in more than two fingers 31.25 % 29.17 % 0.522
Patients with contracture recurrence 12.5 % 5.5 % 0.262
Lymphocytes (× 109/l) 1.60 (1.47; 2.29) 2.01 (1.63; 2.53) 0.001
Monocytes (× 109/l) 0.70 (0.52; 0.90) 0.36 (0.26; 0.46) 0.001

P1 – level of significance of differences between the studied groups according to the Mann-Whitney test; P2 – according to Fisher's exact 
test; * – significant difference (p ≤ 0.05)

DISCUSSION
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