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Abstract

Purpose

To compare clinical presentation and routinely available preoperative inflammatory markers between
acute and chronic sacrococcygeal pilonidal disease (PD) in a large, single-center surgical cohort.

Methods

This retrospective, case-based study included adults treated surgically for PD at a single tertiary center.
Demographic characteristics, primary versus recurrent disease, clinical symptoms, white blood cell
(WBC) count, and C-reactive protein (CRP) level were extracted from hospital records. Cases with
missing WBC or CRP values were excluded. Acute and chronic episodes were compared using the Mann-
Whitney U test or Fisher exact test, as appropriate.

Results

Of 256 eligible treatment episodes in 217 patients, 10 episodes were excluded because of missing
laboratory values, leaving 246 episodes for the principal analysis. Of these, 203 were classified as acute
and 43 as chronic disease. Acute episodes had higher median WBC counts than chronic episodes (10.2
[7.8-12.4] vs 7.1 [6.2-8.2] x 10"9/L; p < 0.001) and higher median CRP levels (15.4 [4.3-32.2] vs 3.0 [2.0-
6.1] mg/L; p<0.001). Pain was documented in all acute episodes and in none of the chronic episodes,
whereas secretion was more frequent in chronic disease (90.7% vs 30.0%; p < 0.001). Among acute
episodes, recurrent disease was associated with lower WBC counts and CRP levels than primary
disease.

Conclusion

Acute PD was associated with higher preoperative CRP levels and WBC counts than chronic PD. These
markers can support clinical classification but should not be used as stand-alone criteria for treatment
timing, because normal values do not exclude clinically significant acute disease. Local examination and
symptom severity, particularly pain, remain central to decision-making.

Introduction

Sacrococcygeal pilonidal disease (PD) is an acquired inflammatory disorder of the natal cleft that
predominantly affects adolescents and young adults, with a clear male predominance (1-3). The
condition is thought to result from penetration of loose hair into vulnerable skin or dilated follicles,
followed by a foreign-body reaction, secondary infection, and formation of pits, sinus tracts, or
abscesses (4-7). Clinical presentation ranges from asymptomatic pits to chronic discharge and
recurrent pain, or an acutely painful abscess requiring urgent treatment.
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The distinction between acute abscess-forming and chronic fistulizing disease is clinically important.
Current European and German guidelines recommend drainage for an acute abscess, whereas treatment
of chronic disease is generally elective and should be individualized according to symptoms, disease
complexity, prior procedures, and patient preference (8—10). However, classification systems remain
heterogeneous, and clinical pathways vary substantially between institutions (8, 11-13).

White blood cell (WBC) count and C-reactive protein (CRP) are inexpensive and widely available markers
of systemic inflammation. Although both are routinely used in the assessment of soft-tissue infection
and abscesses (14-17), their distribution across acute and chronic PD has not been well characterized.
Contemporary studies of PD have primarily addressed operative technique, wound healing, recurrence,
and patient-reported outcomes rather than the diagnostic contribution of preoperative laboratory
markers (11, 12).

The primary objective of this study was therefore to compare preoperative WBC count and CRP level
between acute and chronic PD. Secondary objectives were to describe the associated symptom profile
and to explore differences between primary and recurrent disease.

Methods

Study design and setting:

This retrospective, single-center observational study was conducted at the Department of General,
Visceral and Vascular Surgery, University Hospital Jena, Germany. Adult treatment episodes recorded
between 2005 and 2020 were identified from the institutional hospital information system. The
manuscript was prepared in accordance with the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) recommendations (18).

Participants and data source:

The hospital database was searched for International Classification of Diseases, 10th Revision, German
Modification (ICD-10-GM) codes L05.0-L05.9. Eligible episodes involved patients aged more than 18
years who underwent surgical treatment for sacrococcygeal pilonidal disease. Demographic variables,
including age, sex, smoking status, and body mass index (BMI), were recorded together with recurrence
status, acute or chronic presentation, preoperative WBC count, CRP level, and documented symptoms.

Variables and definitions:

The unit of analysis was the treatment episode. Age at surgery, sex, body mass index (BMI), primary or
recurrent presentation, acute or chronic presentation, operative approach, and documented symptoms
were extracted from the medical record. Symptoms included pain, swelling, secretion, fever, and chills.

Acute versus chronic and primary versus recurrent status were based on the diagnosis documented by
the treating surgical team.
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WBC counts below 4.4 x 10*9/L were categorized as leukopenia and values above 11.3 x 10"9/L as
leukocytosis. CRP values above 5 mg/L were considered elevated. Continuous data are presented as
medians with interquartile ranges (IQRs), and categorical data as counts and percentages.

Outcomes:

The primary outcome was the difference in preoperative WBC count and CRP level between acute and
chronic PD. Secondary outcomes were the frequency of clinical symptoms in acute disease and
exploratory differences in inflammatory markers between primary and recurrent episodes.

Statistical analysis:

Analyses were performed using SPSS version 17 (SPSS Inc., Chicago, IL, USA). Continuous variables
were compared using the Mann-Whitney U test and categorical variables using Fisher exact test. A two-
sided p value < 0.05 was considered statistically significant. No imputation was performed for missing
laboratory values. Because some patients contributed more than one treatment episode, all analyses
were episode-based.

Ethics:

The study was conducted in accordance with the Declaration of Helsinki and was approved by the
responsible ethics committee (approval number 4653-01/16).

Results

Study population:

A total of 256 treatment episodes in 217 adult patients were identified. Ten episodes involving nine
patients were excluded because WBC and/or CRP data were missing, leaving 246 episodes for the
principal laboratory and clinical analyses. Among these, 168 episodes were primary and 78 were
recurrent; 203 were classified as acute and 43 as chronic disease. The separately supplied demographic
table contains 247 cases and different recurrence totals; these figures require verification before
submission (Table 1).
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Table 1

Demographic data

Age All cases
(years)
N =247
25 [21; 31]

Female 41 (16,6%)
sex

Smoker 98 (39,7%)

BMI 26,2 [23,6;
29,3]

Patients without
recurrence

N=179
25 [21; 30]
33 (18,4%)

74 (41,3%)
26,2 [23,6; 29,2]

Patients with
recurrence

N=68
27 [21,3; 35]
8 (11,8%)

24 (35,3%)
26,2 [23,7; 29,4]

p-value, comparing patients
with and without recurrence

.018

.209

.665
.284

Descriptive statistics as median [interquartile range] or N (%). P values obtained by Mann-Whitney U
test or Fisher’s exact test as appropriate.

Inflammatory markers in acute versus chronic disease:

Preoperative inflammatory markers were significantly higher in acute than chronic pilonidal disease.
Median WBC count was 10.2 x 10%9/L (IQR 7.8-12.4) in acute episodes and 7.1 x 10%9/L (IQR 6.2-8.2)
in chronic episodes (p < 0.001). Median CRP level was 15.4 mg/L (IQR 4.3-32.2) and 3.0 mg/L (IQR 2.0-

6.1), respectively (p < 0.001). Abnormal WBC counts were recorded in 33.5% of acute and 2.3% of chronic

episodes, and elevated CRP levels in 71.9% and 27.9%, respectively (all p < 0.001; Table 3).
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Table 3

Difference between acute PSD and chronic PSD

WBC All cases Patients with  Patients with p-value, comparing patients
aPsSD cPSD with and without recurrence
N =246
N =203 N=43
9.2{7.3;11.9] 10.2 7.1{6.2;8.2] <.001
[7.8;12.4]
CrP 11.0 15.4 3.0[2.0;6.1] <.001
[3.0;29.2] [4.3;32.2]
Number of 69 (28.0) 68 (33.5) 1(2.3) <.001
pathol. WBC
Number of 158 (64.2) 146 (71.9) 12 (27.9) <.001
pathol. CrP
Number of 68 (27.6) 67 (33.0) 1(2.3) <.001
pathol. WBC +
CrP
Swelling 179 (72.8) 152 (74,9) 27 (62,8) 131
Secretion 100 (40.7) 61 (30,0) 39 (90,7) <.001
Pain 203 (82.5) 203 (100) 0 (0) <.001
Fever 9(3.7) 9 (4,4) 0 (0) .366

Descriptive statistics as median [interquartile range] or N (%). P-values obtained by Mann-Whitney U
test or Fisher’s exact test as appropriate.

In the overall cohort, abnormal WBC counts were present in 69 episodes (28.0%), elevated CRP levels in
158 (64.2%), and both abnormalities in 68 (27.6%). Primary disease was associated with higher WBC
counts and CRP levels than recurrent disease (10.3 vs 8.1 x 10"9/L and 14.6 vs 5.0 mg/L, respectively;
both p <0.001). Pain was more frequent in primary disease, whereas secretion was more frequent in
recurrent disease (Table 2).
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Table 2
Difference between primary and recurrent PSD

WBC All cases Patients without Patients with p-value comparing
recurrence recurrence patients with and without
N =246 recurrence
N=168 N=78
9.2{7.3;11.9] 10,3[7,7; 12,5] 8,1[6,4;9,7] <.001
CrP 11.0 14,6 [4,7; 32,3] 5,0 [2,0; 19,1] <.001
[3.0;29.2]
Number of 69 (28.0) 61 (36.3) 8(10.3) <.001
pathol. WBC
Number of 158 (64.2) 119 (70.8) 39 (50.0) .003
pathol. CrP
Number of 68 (27.6) 60 (35.7) 8(10.3) <.001
pathol. WBC +
CrP
Swelling 179 (72.8) 123 (73,2) 56 (71,8) .878
Secretion 100 (40.7) 56 (33,3) 44 (56,4) <.001
Pain 203 (82.5) 149 (88,7) 54 (69,2) <.001
Fever 9 (3.7) 8 (4, 8) 1(1,3) 279
Descriptive statistics as median [interquartile range] or N (%).P values obtained by Mann-Whitney-U
test or Fisher’s exact test as appropriate.

Acute versus chronic disease:

Clinical presentation differed markedly between acute and chronic disease. Pain was documented in all
203 acute episodes and in none of the 43 chronic episodes (p < 0.001). Swelling occurred in 74.9% and
62.8%, respectively (p = 0.131). Secretion was substantially more frequent in chronic than acute disease
(90.7% vs 30.0%; p < 0.001), while fever was uncommon and did not differ significantly (4.4% vs 0%; p =
0.366). Chills were documented in one acute episode (Table 3).

Subgroup analyses by recurrence status:

Within acute disease, recurrent episodes had lower median WBC counts than primary episodes (8.9 vs
10.7 x 10"9/L; p < 0.001) and lower median CRP levels (7.7 vs 16.6 mg/L; p =0.012). Abnormal WBC
counts and simultaneous WBC/CRP abnormalities were also less frequent in recurrent acute disease,
whereas the proportion with elevated CRP alone did not differ significantly (Table 4). In chronic disease,
no statistically significant differences between primary and recurrent episodes were observed for
inflammatory markers or recorded symptoms (Table 5).
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Table 4

Difference between primary and recurrent aPSD

WBC

CrP

Number pathol.

WBC

Number

pathlog. CrP

Number pathol.

WBC + CrP
Swelling
Secretion
Pain

Fever

All cases
N =203

10.2
[7.8;12.4]

15.4
[4.3;32.2]

68 (33.5)
146 (71.9)
67 (33.0)

152 (74,9)
61 (30,0)
203 (100)
9 (4, 4)

Patients without

recurrence

N=149

10.7 [8.2;12.8]

16.6 [5.1; 32.6]

60 (40.3)
112 (75.2)
59 (39.6)

114 (76.5)
39 (26.2)
149 (100)
8 (5.4)

Patients with

recurrence

N=>54

8.9 [7.0;10.4]

7.7 [2.0;29.2]

8 (14.8)

34 (63.0)

8 (14.8)

38 (70.4)
22 (40.7)
54 (100)
1(1.9)

p-value comparing
patients with and without
recurrence

<.001

.012

<.001

11

<.001

.367
.057

450

Descriptive statistics as median [interquartile range] or N (%).P values obtained by Mann-Whitney-U
test or Fisher’s exact test as appropriate.
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Table 5
Difference between primary and recurrent cPSD

WBC All cases Patients without = Patients with p-value comparing
recurrence recurrence patients with and without
N=43 recurrence
N=19 N=24
7.1{6.2;8.2] 7.6[6.2;8.7] 6.6 [6.1;8.1] .455
CrP 3.0[2.0,6.1] 5.0[2.0;8.7] 2.8 [2.0;4.4] 331
Number pathol. 1 (2.3) 1(5.3) 0 (0) 442
WBC
Number 12 (27.9) 7 (36.8) 5(20.8) 314
patholog. CrP
Number pathol. 1 (2.3) 1(5.3) 0 (0) 442
WBC + CrP
Swelling 27 (62,8) 9 (47.4) 18 (75.0) 11
Secretion 39 (90,7) 17 (89.5) 22 (91.7) 1.000
Pain 0 (0) 0 (0) 0 (0) -
Fever 0 (0) 0 (0) 0 (0) -

Descriptive statistics as median [interquartile range] or N (%). P-values obtained by Mann-Whitnes U
test or Fisher's exact test, as appropriate.

Discussion

In this single-center cohort of 246 evaluable surgical episodes, acute pilonidal disease was associated
with substantially higher preoperative WBC counts and CRP levels than chronic disease. The distinction
was also clinically pronounced: pain characterized every acute episode, whereas secretion predominated
in chronic disease. These findings support the use of routinely available inflammatory markers as
adjuncts to clinical classification, while confirming that symptom pattern remains central.

The observed biomarker pattern is biologically plausible. Acute PD commonly presents as an abscess
with tissue inflammation, bacterial contamination, and a variable systemic acute-phase response.
Chronic PD, by contrast, may remain localized to sinus tracts and granulation tissue, producing recurrent
drainage or discomfort without a marked systemic response. CRP generally rises rapidly in response to
inflammatory cytokines and may provide a broader reflection of acute-phase activation than WBC count
(16, 17). In the present cohort, 67% of episodes had elevated CRP, whereas only 68 of 246 episodes had
leukocytosis. This numerical difference suggests that CRP may be the more frequently abnormal marker,
although the study was not designed to compare diagnostic accuracy and did not include receiver-
operating-characteristic analysis.
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The results should be interpreted as an adjunct to, rather than a replacement for, clinical assessment.
Contemporary guidelines define acute abscess and chronic sinus disease primarily by history and
examination and recommend incision and drainage for acute abscesses (9, 10). Normal WBC or CRP
values therefore should not delay treatment when pain, swelling, fluctuance, or other local findings
indicate an abscess. Conversely, an isolated laboratory elevation is nonspecific and does not establish
the diagnosis or mandate emergency surgery. The clinically useful role of these markers is to support
classification, identify unexpected systemic inflammation, and provide a baseline when the clinical
picture is equivocal.

The high proportion of acute episodes in our cohort differs from a recent Dutch nationwide audit that
included 208 acute abscesses and 405 chronic cases (11). Referral pathways probably explain part of
this difference: chronic PD is often managed in outpatient surgical practice, whereas tertiary centers
more frequently receive painful abscesses and complicated or recurrent disease. The broad variation in
treatment pathways documented in contemporary multicenter cohorts also highlights the influence of
local organization and case selection (11, 12).

The recurrence-stratified analyses add nuance to the principal findings. Primary disease was associated
with higher WBC counts and CRP levels than recurrent disease in the overall cohort, and the same
pattern was present within acute disease. In contrast, no significant recurrence-related differences were
detected among chronic episodes. Recurrent acute disease may be recognized and treated earlier, or
may present with altered local anatomy and a less pronounced systemic inflammatory response after
previous procedures. These interpretations remain hypotheses because timing of symptom onset, prior
operations, antibiotic exposure, and abscess size were not available for adjustment.

This study has several strengths. It includes a comparatively large number of treatment episodes from
routine clinical practice and evaluates inexpensive laboratory tests that are universally available. The
analysis also integrates laboratory findings with the symptom profile, which is directly relevant to
surgical triage.

Several limitations must be acknowledged. First, the retrospective design is vulnerable to incomplete or
inconsistent documentation, particularly for symptoms and the classification of acute versus chronic
disease. Second, the analysis was episode-based and included repeated treatment episodes in some
patients; the statistical tests did not account for within-patient clustering. Third, no multivariable
adjustment was performed for potential confounders such as age, sex, BMI, smoking, prior antibiotic
treatment, abscess size, or symptom duration. Fourth, the exact timing of blood sampling relative to
surgery was not standardized. In addition, the study period ended in 2020, and subsequent changes in
referral or treatment pathways may limit direct applicability to current practice. Fifth, the supplied
demographic table and the principal analytical tables contain discordant total and recurrence counts,
which must be reconciled against the source dataset before submission. Finally, because the study was
conducted at a tertiary surgical center, the high proportion of acute disease may not reflect outpatient or
community practice.
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Conclusion

Preoperative CRP levels and WBC counts were higher in acute than chronic sacrococcygeal pilonidal
disease. Pain was strongly associated with acute presentation, whereas secretion was characteristic of
chronic disease. Within acute disease, recurrent episodes showed a less pronounced inflammatory
response than primary episodes. Laboratory markers may support clinical classification and urgency
assessment, but they should not be used as stand-alone criteria to exclude an abscess or determine
operative timing.
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