
Pilonidal sinus is a chronic, inflammatory condition that ap-
pears most commonly in the sacrococcygeal area, mainly 

affecting young men and considerably impacting their quality 
of life [1-3]. The etiology of pilonidal sinus is unknown, but a 
common hypothesis suggests that an in growth of hair penetrat-
ing into cysts in the subcutaneous tissue results in foreign body 
reaction and infection [2]. Incidence has been estimated at 26 
cases per 100,000, but rates as high as 700 cases per 100,000 
were also reported [1,4]. The main treatment goals in chron-
ic pilonidal sinus are to eradicate the sinus tract with complete 
healing of the overlying skin and to prevent recurrence [5,6]. 
Additional goals may include minimal complication rate, short 
recovery time, and low cost. Controversy still exists regarding 
the best surgical management of pilonidal sinus, extent of ex-
cision, and type of closure of the surgical wound. A variety of 
surgical procedures are available and can be crudely divided to 
wide excisional procedures, and more preservative techniques 
[4,5,7]. Wide excisional operations often require hospitaliza-
tion, general or regional anesthesia, use of drains, and antibi-
otics [8] and are commonly associated with long postoperative 
healing time, loss of work or school time, and a significant tem-
porary impairment in patient's quality of life. 

As early as 1965, Lord and Millar suggested a minimally 
invasive operative approach for the treatment of pilonidal sinus, 
consisting of excision of pilonidal pits only and debridement 
and cleaning of the underlying cavity [9]. In 2008, Gips et al. 
[8] described a technique for an ambulatory surgical treatment 
for pilonidal sinus, which integrated the principles suggested by 
Lord and Millar and the used of skin trephines [8]. Other than 
being an ambulatory surgical procedure, the trephine technique 
has the potential advantages of faster and easier recovery, ear-
lier return to work or school, minimal impairment in quality of 
life, and lower cost [5,6,8,10]. This option should be weighed 
against the success and recurrence rate of this minimal proce-
dure. Other than the first report of Gips et al., the literature lacks 
large and reliable research results assessing the trephine mini-
mally invasive surgical technique. 

The aim of this study was to assess the outcome the trephine 
operation (Gips procedure) in terms of morbidity, recurrence, 
and recovery time in patients treated for chronic pilonidal sinus. 



A retrospective observational cohort study was performed on 
a prospectively collected database of consecutive patients who 
underwent repair of chronic pilonidal sinus using the trephine 
technique between 2011 and 2015. Patients who had previous 
procedures for the repair of chronic pilonidal sinus (except 
abscess drainage) were excluded. STROBE cohort reporting 
guidelines were followed [11].

Data regarding patient demographics, past medical history, 
procedure and postoperative physical examination to assess 
healing were retrieved from the patient electronic charts. Pa-
tients were interviewed in 2016 using a structured telephone 
questionnaire to establish follow-up, assess patient recall of 
time out of work or school after surgery, and degree of pain 
and discomfort. Questions included patient perception of heal-
ing of the pilonidal sinus. Recurrence was defined as failure of 
the original treated sinus to heal or new appearance of a sinus or 
abscess based on follow-up visit or patient report. Patients who 
were not available for follow-up, including telephone interview, 
or who refused to participate in the telephone questionnaire 
were excluded from this study.

The study was approved by the institutional review board 
(IRB). In accordance with the IRB requirements, a letter was sent 
to patients’ home addresses informing them of the study. A tele-
phone interview was conducted and the patients gave their verbal 
consent to participate, which was recorded. The telephone inter-
view included a structured questionnaire to assess outcomes. 

The surgical procedure has been previously described by Gips 
et al. [8]. Briefly, this procedure is ideally used for chronic si-
nus with tract or those with more one midline pits. The procedure 
may be especially appealing to patients with long tracts in whom 
radical procedure would usually result in a significant tissue 
loss. Technically, the procedure is relatively simple and straight-
forward. The sinus is probed either through the tract opening or 
through one of the open midline pits using a semiflexible metal 
probe. The probe is advanced throughout the tract to exit from one 
of the midline pits. A skin trephine (usually at the caliber of 5 to 
8 mm) is then used. One end of the metal probe is inserted into 
the hollow inner part of the trephine and the trephine is advanced 
over the probe to remove a cylinder of tissue between the two 
openings. Care is taken to keep the metal probe relatively straight 
to allow smooth glide of the trephine over the probe. After hemo-
stasis, the round skin wounds are packed open. 

Statistical analyses were performed using IBM Statistical 
Package for the Social Sciences statistics software, version 23 
(SPSS, IBM Corp, Armonk, NY, USA). Categorical variables 
were described as frequency and percentage. Continuous vari-
ables were described as median and interquartile range (IQR). 
Continuous variables were evaluated for normal distribution 
using histograms. Continuous variables were compared using 

Mann-Whitney test and categorical variables were compared 
using chi-square test of Fisher's exact test. Recurrent surgeries 
over time were described using Kaplan-Meier curve. Logistic 
regression was used for multivariate analysis. Age, sex, family 
history, smoking status, and body mass index (BMI) were in-
cluded in the multivariate analysis. Odds ratio (OR) and 95% 
confidence interval were reported. The logistic regression was 
evaluated using Hosmer-Lemeshow goodness of fit test. All sta-
tistical tests were two sided and  < 0.05 was considered as 
statistical significance. 

From January 2011 to August 2015, a total of 169 patients present-
ing with symptomatic chronic pilonidal disease underwent mini-
mally invasive surgery using the trephine technique; 56 patients 
were lost to follow-up or denied participation in the telephone 
interview, thus 113 patients were available for follow-up analysis. 

At the time period reviewed in this study, 346 patients un-
derwent surgery for chronic pilonidal sinus in our institute. Se-
lection of patients for the different procedures was based mainly 
on surgeon’s judgment and patient’s preference after a thorough 
explanation of the different options. Those who did not have 
the trephine procedure had radical excision of the midline cyst 
and associated tracts, with a wound either packed open or suture 
closed based on surgical judgment.

Patient characteristics and clinical findings are presented in 
Table 1. Treatment results are summarized in Table 2. The ma-
jority of patients were males (74.3%) and the median age was 20 
years (IQR 19–25). In the immediate postoperative period, 35.6% 
of the patients recalled no pain and 58.6% reported mild to moder-
ate pain (visual analog scale [VAS] 1–7). The median worse post-
operative pain VAS was 5 (IQR 2–7). In total 75% of the patients 



had no complication; 7.5% of the patients presented with local in-
fection and 15.1% presented with bleeding that was controlled by 
local means (pressure or suture). None of the patients with compli-
cations required surgical intervention or blood transfusions. With 
regard to disturbance to normal daily activity, 47% of the patients 
recalled that they had no disturbance, 25% had mild disturbance 
(which did not require change in the daily routine), 21.2 % had 
moderate disturbance (which required mild changes in the daily 
routine), and 6.7% had severe disturbance. The median time to 
return to work or school was 10 days (IQR –21).

Review of the medical records and telephone interview was 
complete in 113 patients. The median length of follow-up was 
29 months (IQR 19–40). The total recurrence rate was 45.1% 
(51/113 patients). Most of the recurrences were diagnosed by 
the telephone interview (47/51) after uneventful short-term 
postoperative follow-up at the clinic. Thirty eight patients 
(33.9%) underwent another surgical procedure (2 had abscess 
drainage, 22 had another trephine procedure, and 14 underwent 
a wide excision).The median time for a second procedure was 
10 months (IQR 6–13). All the cases that required second proce-
dure occurred within 40 months from surgery [Figure 1].

Overweight, as defined by BMI > 25 kg/m2, was associated 
with higher recurrence rate (53.3% vs. 27.8%, 
smoking (52.4% vs. 32.3%, 
vs. 33.3%, -
tween abscess drainage prior to the operation and recurrence. 
A multivariate analysis showed an association between family 
history and smoking and recurrence with OR of 3.15 (



and 2.74 (
significant trend between BMI > 25 kg/m2 and recurrence with 
OR of 2.46 (

A wide range of surgical techniques have been described for 
the treatment of pilonidal sinus disease, yet there is no widely 
accepted treatment paradigm. The most commonly used surgi-
cal techniques involve wide excision of the pilonidal cyst and 
associated tracts, either with primary closure of the wound or 
leaving the wound packed open for secondary healing [12].

Closure techniques also vary widely, with midline or off 
midline closure [5,13] or the use of flaps [14,15]. These tech-
niques are associated with significant tissue trauma, high rate of 
wound infection, prolonged recovery period, need for advanced 
wound therapy, and extended time from work. Despite these ex-
tensive surgical techniques, recurrence rate of pilonidal disease 
is significant, reaching 40% in some of the series [5,16]. Often, 
the extent of surgical techniques and associated recovery seems 
disproportional to the disease itself.

The trephine technique for the repair of pilonidal sinus is a 
minor, minimally invasive procedure, which involves excision 
of a narrow cylinder of tissue including the core of the sinus, 
the pits, and associated tracts. Tissue trauma is minimal, with 
fast recovery and relatively minimal wound care needed. Our 
study shows that this technique is associated with adequate ini-
tial healing of the pilonidal disease, with a recurrence rate of 
45% of the patient at a mean follow-up of 29 months. With re-
gard to postoperative pain, 35% of patients recalled no postop-
erative pain at all, and 72% reported no or minimal disturbance 
in normal daily activity after surgery. The minimal amount of 
postoperative pain reported by the patients is by far better than 
those reported in any of the excisional techniques [17,18]. This 
favorable postoperative recovery should be weighed against the 
recurrence rate of the pilonidal disease.

Recurrence rate in our study is inferior to the results reported 
by Gips and colleagues [8] in the largest series reported with 
this technique. This difference, however, may be attributed to 
differences in the follow-up method. Our study included only 
patients in whom medium term follow-up was positively estab-
lished by patient interview using a uniform questionnaire, and 
indeed, most (47/51) of the patients who were counted with 
recurrence in our study were not diagnosed with recurrence in 
the routine postoperative office visits. Our study showed that 
recurrence may appear for up to 40 months after surgery. Stud-
ies with short-term follow-up may artificially result in higher 
success rates because of a non-sufficient follow-up.

Interestingly, recurrence of pilonidal sinus after trephine 
procedure was higher in patients who smoke and in those with 
family history of pilonidal disease. The coccygeal region may 
be relatively poor in blood supply, and smoking, which affects 
microcirculation, can logically affect wound healing. However, 
the reason for the association between family history and high 
recurrence rate is unclear.

The retrospective nature of the study is an obvious drawback. 
Patient selection was based on clinical judgment and patient pref-
erence. It is possible that the more complex cases were sched-
uled by the surgeon for excisional surgery. Hence, selection bi-
as may influence the results of the study, which may limit the 
draw of general conclusions based on these results. In addition, 
medium-term follow-up was established by telephone interview 
without physical examination. The telephone interview itself is a 
weakness, relying on the patient's memory months after, which 
might diminish the accuracy of details, especially those regarding 
early postoperative recovery parameters. Furthermore, patients 
who were lost to follow-up or were not available for a telephone 
interview were not included in this study, which may have result-
ed in additional selection bias, potentially affecting the credibility 
of the results. Despite these limitations, our study is a relative-
ly large series in which follow-up was established by telephone 
interview using a uniform questionnaire and is likely to grossly 
reflect the success rate and postoperative course of these patients.

In the last two decades, there has been a trend toward min-
imally invasive procedures in surgery [10]. Although the term 

 refers to laparoscopy, it is also true for peri-
anal procedures. Less invasive procedures have been developed 
for the treatment of hemorrhoidal disease and perianal fistula 
aiming to overcome the long and painful postoperative period 
[19,20]. The trephine technique for the treatment of pilonidal 
sinus conforms with this trend to shorten postoperative incon-
venience and time from work. This procedure is significantly 
less invasive than excisional procedures commonly performed 
for this disease and is associated with an early recovery and less 
postoperative pain and inconvenience. Although a complication 
rate of nearly 25% was recorded in this study, the vast majority 



were mild complications that were easily treated. This finding 
should be weighed against the moderate medium-term success 
rate of this procedure. This minor procedure may be justified as 
a first-line treatment in patients cognizant to the benefits and 
drawbacks of this procedure and avoid a more extensive proce-
dure in more than half of the patients in whom this procedure is 
selected. The procedure may be especially appealing to patients 
with long tracts, in whom radical procedure would usually re-
sult in a significant tissue loss and for patients with minimal or 
minor disease.

The minimally invasive surgical technique using trephines to 
treat pilonidal disease is associated with low morbidity, en-
hanced recovery with minimal to mild disturbance to daily 
activity, and minimal impact on postoperative quality of life. 
Although the recurrence rate in this series is higher than previ-
ously reported, the advantages may justify the selection of this 
procedure as a first line of treatment in selected cases.

The emergence of new severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) strains highlights the importance 
of identifying antigen-binding monoclonal antibodies rapidly 
and accurately. Existing methodologies are time-consuming 
and laborious. Antanasijevic and co-authors used detailed 
cryo-electron microscopy structural analysis of serum 
containing polyclonal antibodies binding to an HIV antigen 
in combination with next-generation sequencing of B cell 
receptors to identify HIV-specific monoclonal antibodies. 

The novel sequences identified from the polyclonal serum 
were validated using antigen binding and structural assays. 
This approach requires that B cell receptor sequences are 
available at the same time that serum is collected for structural 
analysis and will prove valuable in situations in which there 
is rapid development of antibody-escape variants to known 
pathogens such as HIV or SARS-CoV-2.


