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ABSTRACT 
Introduction: The genesis of pilonidal sinus disease is still disputed, 
but there is mounting evidence that occipital cut hair may play a 
major role, with the folliculitis theory losing ground. Translocation of 
cut hair from the head to the lower back has not been proven so far. 
 
Methods: Eight men were asked to undress their upper body 
immediately following a dry haircut. A large layer of sticky 
transparent plastic sheeting was applied to their chest and back, 
then removed and placed on millimeter scale paper, fixing all hairs in 
position. Cut hairs were counted and the totals were transferred to 
Excel matrix datasheets. 
 
Results: Despite protective measures taken during haircuts, all 
customers had cut hair on their upper body (chest and back) (38-630 
hair fragments; median 325), with the majority of hairs (62%) 
located on the back. Cut fragments were mostly found close to or 
within the sweat crest, and were also present in the lower back. 
 
Conclusion: Any haircut results in large numbers of sharp hair 
fragments on the upper body despite the use of a protective gown 
and an elastic paper collar. This sharp hair slides down the posterior 
sweat crest towards the nates and into the intergluteal fold, where it 
can inject itself into the healthy skin. Young patients should shower 
or take a bath following a haircut to reduce their intergluteal hair 
load. It is highly likely, but not yet proven, that the frequent 
exposure to a large number of cut hair fragments at a certain age 
leads to pilonidal sinus disease. If we solve this question, then 
prevention of pilonidal sinus would be possible. 
 
Keywords: pilonidal sinus, sharp cut hair, intergluteal pilonidal sinus 
disease, axial hair strength, occipital hair, barber, pathogenesis. 
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INTRODUCTION 

Multiple theories have been proposed for the generation of pilonidal sinus disease (PSD). One hundred 
years ago it was thought that midline location of the disease was proof of congenital origin [1]. Skin 
remnants, it was suspected, were drawn into the subcutaneous tissue during faulty closure of the skin 
overlying the neural tube, promoting hair growth [2]. But pathologists were unable to find hair roots and 
sweat glands in the sinus nest [3], so the hair must have been introduced into the skin by another 
mechanism. A remnant vestigial gland (as more often found in birds) was proposed to be the reason [4], 
but later abandoned, as was the regular connection from/to the neural tube [5]. 
 
During World War II, Buie postulated that PSD was acquired by 26,000 young soldiers due to typical war 
duties such as driving jeeps with hard seats on bad roads [6], and the repetitive trauma theory was born. 
Although Favre was able to prove 20 years later that driving and hygiene were not associated with higher 
PSD incidence [7], the theory was practical, and continued to be used worldwide. PSD incidence, which is 
higher in the military, continued to rise despite the end of the war [8], and is still rising in the peaceful 
northern European countries [8,9]. 
 
Microscopy of the intergluteal skin revealed larger pores and sometimes keratin within these pores in the 
1950’s, and so folliculitis of plugged hair follicles was postulated, with inflamed hair follicles giving way to 
insertion of fully grown hairs into the skin [10]. It was Bascom who postulated that “[Hair] now appears 
to be a secondary invader.” He cites Lamke, Larsson and Nylen as proof, but these three authors just 
mentioned that “I found in this material that young people more commonly suffer from Pilonidal Sinuses. 
This is difficult to explain but might depend on a greater activity of their sweat and sebaceous glands” 
[11]. This is far from proof, but nevertheless echoed as proof of the folliculitis-theory. 
 
Although most PSD patients do not report signs and symptoms of folliculitis, and most show no telogenic 
hair in the glabella sacralis, the folliculitis theory was hard to abandon. A bulky hair root end disables full 
hair injections into the deeper skin (Figure 1), while in the sinus predominantly rootless hairs are found 
by some [12]. Recently, Bosche has shown that stiffer hair predisposes to PSD [13]. Recent findings 
combining clinical, statistical and criminal biology methods have shown that occipital hair is part of the 
hair found in the sinus nest [14]. Fragments shorter than 1.5 cm can be found, most cut at both ends. If 
cut hair is present, where does it come from? The trail from head to sinus – the path of translocation – 
has to date not been demonstrated. 
 
Our study aimed to show the amount and path of cut hair sliding from the head downwards. We 
hypothesized that hair slides down the back shortly after a haircut and accumulates in the midline, which 
runs towards the intergluteal fold. 
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METHODS 
Eight men from northern Germany were approached in a hairdresser’s shop and invited to take part in 
the study (Table 1). Informed consent was obtained. A dry haircut was performed using regular protective 
measures (a protective gown and elastic paper neck collar for the client). Following the dry haircut, while 
neck collar and protective gown were still on, cut hair was removed from the neck and face using either a 
brush or a hairdryer. The paper collar and gown were then removed successively.  
 
Clients were asked to undress their upper body by opening and removing their shirt. If a T-shirt was worn, 
the client was asked to remove it without turning it inside out above the head. Care was taken not to 
touch the head. 
 
Next, 45x45 cm sheets of a 45x75 cm sticky transparent polypropylene plastic (folia Bucheinbandfolie, 
Max Bringmann KG, Nürnberg, Germany) were applied onto the back and the front upper body for a few 
seconds, and the Vertebra prominens (C7) and spine (posterior body application) as well as the jugulum 
and umbilicus (anterior body application) were marked on the sheet. The plastic sheet, which was 
removed very slowly to retain its shape and not to depilate hair, was placed onto paper with a millimeter 
scale, fixing all hairs in position. In separate small area testings before, we could show that all cut hair 
fragments were taken up from the skin if a fresh drape was used. 
 
Every hair was judged to be either a cut hair or depilated hair from the extraction site; the depilated hairs 
could be distinguished by their roots. We did not see any hairs suspected of being depilated without roots. 
Only cut hair was counted and extracted hair – if present at all - was discarded. Totals were transferred 
to Excel matrix data sheets. 
 
Statistics 
Excel (Microsoft Office Professional 2007 from Microsoft Corporation, Redmond, WA, USA) and GraphPad 
Prism (Graph Pad Prism for Windows, Version 5.02, Dec 2008, from GraphPad Software Inc., La Jolla, CA, 
USA) were used to protocol, process, and analyze data as well as to design graphics. Values are given using 
mean, median and range. Significance was set at p < 0.05. 
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Figure 1: Back with applied sticky drape in situ. Vertebra prominens (vertebra C7; black circle) and spine 
are outlined with permanent marker. 
 

RESULTS 
Customers had cut hairs on their upper body in the back and the front (range 38-630 hair fragments, 
median 325), with the majority of hairs (62%) located on the back (Table 1). There were no customers 
without cut hair fragments on their skin.  Cut fragments were mostly found high up on the neck and at 
the base of the neck (Figure 2). In total, 2,486 cut hair fragments were counted. 
 
As can be seen in Figure 2, hair is found in the largest quantities in the neck and in the upper back. The 
greater the distance from C7, the fewer hairs are present on the back skin immediately after haircut. It is 
most likely though that remaining cut hair on the head (unmeasured) and the documented amount of 
cut hair will follow gravity along a path downwards towards the gluteal fold. 
 
Figure 3 demonstrates the hair distribution over the back in a horizontal way. Most hair can be found 
close to or within the sweat crest (midline). The further one examines the sides towards the shoulders, 
as fewer cut hair can be detected. Please note that this figure depicts the hair distribution on the back 
(C7 downwards). 
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Table 1: Cut hair counts from the back and front of the upper body immediately following a dry haircut 
(N=8 participants) 
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Figure 2: Number of cut hair fragments at the back (dorsum) between the base of neck C7 (Y=5cm¸top of 
the graph) and the lumbar spine (Y=50 cm; base of Y-axis; N=8 participants). Each dot in the left sided 
graph describes the numbers of cut hairs found in a segment from right-to-left-side on the body 1 cm 
wide. 
 

Patient total back [n] front [n]

1 71 39 32

2 296 87 209

3 38 8 30

4 630 457 173

5 400 236 164

6 354 236 118

7 70 16 54

8 627 467 160

total 2486 1546 940

max 630 467 209

min 38 8 30

mean 311 193 118

sd 240 189 70

median 325 162 139

Sum of all hair in this segment 

Sum of all hair in this segment 

Sum of all hair in this segment 

Sum of all hair in this segment 

Sum of all hair in this segment 

Sum of all hair in this segment 
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Figure 1: Number of cut hair fragments at the back (dorsum) in and around the midline (N=8 
participants). Each dot in the graph describes the numbers of cut hair found in a neck-to-lumbar 
segment 1 cm wide on the body. 
 
 
 
In anterior tests, there was less cut hair per hair cut to be counted, and this was distributed more evenly 
between the shoulder front area (Suppl. Fig. 4). The midline to both sides distribution of cut hair on the 
breast and belly was analyzed as well in the same patients (Suppl. Figure 5). As can be seen, cut hair is 
found less often anteriorly than on the back. Furthermore, the midline focus is much less pronounced 
than in the back (as compared to Figure 3). 
 

DISCUSSION 
It has been suspected that occipital hair travels down to the intergluteal fold. With this small study we 
could show that male customers leave the hairdressers with the skin of their upper body covered in 
small hair fragments, despite protection with a gown and collar. Thus, not only is the hairdresser at risk 
of penetration by cut hairs [15], but the customers are as well. 
 
The number of hair fragments on the skin varied by a factor of 7. Electric razors produce more hair 
fragments than scissors, and short haired people are exposed to more fragments than those with long 
cut hair over time. This is simply due to short haircuts needing a haircut more often to stay trimmed. 
The cut hair fragments thus are shorter and more lightweight and fall with gravity. They therefore 
adhere to skin more easily than heavier long hair fragments. This is congruent with the findings of 
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Bosche in 2017, who found hair lengths of 5 mm and less were over represented in hair nests of 20 
pilonidal sinus patients [12]. Dry cuts are associated with more single cut hairs, while hair fragments 
stick together in wet cuts, and the latter penetrate less. Repetitive dry haircuts are commonplace in the 
military, as is pilonidal sinus disease in the younger soldiers. It is possible that frequent exposure to dry 
haircuts, rather than jeep driving, is the reason for the higher incidence in soldiers [8, 9, 16]. 
Nevertheless, pilonidal incidence is not higher in the elderly military men despite wearing short hair, so 
recurrent short haircuts may pose more a risk to a younger cohort than to the elder ones. Changes to 
skin have been proposed, but so far not validated [17]. 
 
How such substantial amounts of hair are left on the skin’s surface is not clear. The hairs could pass 
through an opening at the neck, if the paper collar is not tight enough; they could pass through the 
dorsal opening of the protective gown, or they could pass directly through the client’s clothing. This 
mechanism must be fast, as most hair fragments on the back and front are present immediately 
following the haircut.  
 
The limitations of our small study are that we studied only dry haircuts in a northern German male-only 
cohort. We did not check whether the customers already carried cut hair fragments on their skin before 
arrival. Furthermore, we did not count the number of cut hair fragments still present on the head 
following the haircut. If these additional cut hairs are taken into consideration, the number overall 
(currently n=139 median) will increase further. This will likely contribute to a more central (close to the 
midline) distribution of hair. While hair overlying the scapulae may drop sideways, hair medial to the 
erector spinae muscles may move downwards and medially along the sweat crest. They will accumulate 
in the presacral and intergluteal area if there is more indigenous hair present. This “catching zone” will 
keep hair fragments at the lower border of the dorsal sweat crest and prolong their exposure to the 
healthy skin. Early removal though, may minimize exposure time and the amount of “successful” 
insertions [18, 19]. Whether cut hair can navigate beyond the elastic holding up underpants also 
remains to be shown. 
 
Cut hair fragments have been found in PSD nests [12] and have been proven to come from the head 
[14]. The stiffer the hair, the higher the possibility that it is found in the sinus nest [13]. Thousands of cut 
hairs are produced with every head hair cut [15]. The results of this study suggest that cut hair from the 
head immediately follows a path down to the gluteal crest in substantial numbers. Whether this hair 
generates the pilonidal sinus, or if it just follows a previously formed fistula, is a still an open question. 
 
 

CONCLUSION 
With this evidence of the trail of cut hair translocation from head to gluteal fold, the next step is to 
validate these findings in a larger size study with clients that have a back cleansed from old cut hair right 
before the new haircut. This possible missing link to explain variable findings (i.e. associated risk factors) 
needs further evaluation. Almost everyone gets haircuts, but only a moderate (but increasing) number 
of mostly young men are at risk for PSD [20]. It is possible that the frequent exposure to many cut hair 
fragments at a certain age leads to pilonidal sinus disease. If we solve this question, then we can take 
the steps needed to prevent primary and recurrent PSD. In the meantime, taking a shower following 
each hair cut is a wise decision, especially between age 15 and age 25. 
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Supplemental Figure 2: Number of cut hair fragments at the front, ranging from jugular notch to the 
waist line in N=8 participants. Each dot in the graph describes the numbers of cut hair found in a 
horizontal segment 1 cm wide. 
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Supplemental Figure 3: Number of cut hair fragments at the front in and around the midline (N=8 
participants). Each dot in the graph describes the numbers of cut hair found in a jugular notch-to-
waistline segment 1 cm wide. 
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