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Aim: Evaluating the effect of Histoacryl on the outcome and recurrence rate after excision and primary closure of 
sacrococcygeal pilonidal disease. 
Methods: Forty patients with sacrococcygeal pilonidal sinus were randomly divided into 2 equal groups through 
computer randomization program. Group I was operated by complete excision of sinus with wound closure using 
Histoacryl. Group II was operated with primary wound closure by interrupted inverting sutures. 
Results:  Mean operative time was 31.5±5.6 minutes in group I and 35.9±5.1 minutes in group II.  Mean healing time was 
13.4±2.7 days in group I and 18.0±8.9 days in group II. Wound infection occurred in 2 patients (10%) in Group II. Delayed 
wound healing occurred in 3 patients (15%) in group I and 4 patients (20%) in group II. Recurrence occurred in 1 patient 
(5%) in group I and 3 patients (15%) in group II.   
Conclusion: Histoacryl improves outcome (significantly decreases operative and healing times and increases patient 
satisfaction score, insignificantly decreases rates of complications and recurrence) after excision and primary closure of 
sacrococcygeal pilonidal disease.  
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INTRODUCTION 
Sacrococcygeal pilonidal disease is a common problem. 
In 1833 Herbert described a hair-containing sinus.(1) In 
1880 Hodge suggested the term “pilonidal”(2) (Latin; 
pilus: hair and nidus: nest), to indicate a disease 
consisting of hair-containing sinus in the sacrococcygeal 
area. 

There were controversies about the etiology and 
management of pilonidal sinus disease. It was thought to 
be of congenital origin secondary to a remnant of an 
epithelial-lined tract from postcoccygeal epidermal cell 
rests or vestigial scent cells. Pilonidal disease is now 
widely accepted as an acquired disorder based on the 
observations that congenital tracts do not contain hair 
and are lined by cuboidal epithelium. The recurrence 
after complete excision of the diseased tissue down to the 
sacrococcygeal fascia and the high incidence of chronic 
pilonidal sinus disease in hirsute patients further 
support the acquired theory of pathogenesis. Karydakis 

suggested three main factors interacting to produce the 
disease, namely hair, force and vulnerability.(3,4) 

Many procedures have been described for the 
management of symptomatic pilonidal sinus, none of 
which, judged by the yardsticks of primary healing and 
recurrence of disease, is perfect.(5) 

On review of the literature, recurrence rates ranged from 
20% to 40% and sometimes more regardless of the 
technique used.(6,7) Causes of recurrence are thought to 
be due to unrecognized sinus at the time of initial 
excision, repeated infections of the scar or intergluteal 
cleft anatomy promoting the accumulation of 
perspiration, friction, and the tendency for hair to grow 
into the scar.(3) 

The study of physical and chemical properties of tissue 
adhesives during the past decades proved to be valuable 
for surgery. They are now frequently used in various 
surgical operations.(8-10) Tissue adhesives have 
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advantages over the classic methods of wound closure: 
they diminish operation time, do not affect tissue blood 
supply, and are atraumatic and wound infections are 
reduced.(11) Moreover, they have proven to have 
negligible histotoxicity as they form a strong bond at the 
wound edges and provide long-term cosmesis.(12) 

The aim of this study is to evaluate the effect of skin glue 
(Histoacryl) on the outcome and recurrence rate after 
excision and primary closure of sacrococcygeal pilonidal 
disease. 

PATIENTS AND METHODS 
This single blind trial was performed in the General 
Surgery Department, Ghodran General Hospital, KSA 
during the period from may 2004 to July 2008 on 40 
patients with primary (non recurrent) pilonidal sinus in 
the lower back. Asymptomatic patients and patients 
having pilonidal abscess were excluded from this study. 
Patients having any degree of inflammation were 
properly treated with suitable antibiotics before being 
scheduled for operation. Full explanation of procedures 
and possible complications and patient consent were 
assured before inclusion in the research. The study 
protocol was approved by the Ethics Committee of 
Ghodran General Hospital, KSA  

Patients were randomly divided into 2 groups through 
computer randomization program 
(www.randomization.com) before the onset of research. 
Group I included 20 patients operated by complete 
excision of sinus though midline elliptical incision 
including all puncti with a core of tissue down to the 
sacrococcygeal fascia. Meticulous hemostasis was 
assured with insertion of closed suction drain. The skin 
and about 1 cm of subcutaneous tissue were released 
from the rest of subcutaneous tissue in both sides of 
wound. Deep interrupted sutures were used to close the 
depth of wound. The superficial part of subcutaneous 
tissue was sutured separately using inverted interrupted 
sutures. Wound was closed using n-Butyl-2 
Cyanoacrylate (Histoacryl- TissueSeal, B. Braun 
Corporation, Ann Arbor, MI, USA).  

Group II included 20 patients operated by complete 
excision of sinus though midline elliptical incision 
including all puncti with a core of tissue down to the 
sacrococcygeal fascia. Meticulous hemostasis was 
assured with insertion of closed suction drain through a 
separate stab away from the wound. The skin and about 
1 cm of subcutaneous tissue were released from the rest 
of subcutaneous tissue in both sides of wound. Deep 
interrupted sutures were used to close the depth of 
wound. The superficial part of subcutaneous tissue was 
sutured separately using inverted interrupted sutures.  
Wound was primarily closed using Vicryl interrupted 
inverting sutures. All operative maneuvers in both 
groups were done by the same surgeon (article author). 

 

All patients were discharged on the first postoperative 
day with oral Diclofinac analgesia for the first 3 days. 
Instructions on discharge included improving of local 
hygiene and regular removal of hairs by depilatory 
creams monthly. Closed suction drain was removed 
when 24-hour drainage was minimal, usually by the 
fourth postoperative day. In Group I patients the wound 
was left without dressing after the second postoperative 
day. Histoacryl was allowed to slough separately with 
showering after 10 days. In Group II patients sutures 
were removed after complete wound healing. 

All patients were followed up in visits at 3 days interval 
until complete wound healing was assured, then every 
month for 6 months. Telephone follow up was made 
every 6 months to complete 2 year follow up. Patients 
were encouraged to visit the clinic at any time if they 
have any problem. The mean length of follow up was 
21.30±5.23 months in Group I patients and 20.85±5.54 
months in Group II patients. 

Pain was evaluated using pain visual analog scale (13) 
before and after treatment. Healing was defined as 
complete re-epithelization of the wound. Wound sepsis 
was diagnosed clinically. Wound cultures were taken for 
bacteriological confirmation. Recurrence was defined by 
re-existence of sinus openings in anatomic exploration 
whether associated with symptoms or not.  
Recurrence was confirmed by siograms. Patient 
satisfaction score was designed by asking patients to 
express their satisfaction in a numerical score from 0 to 
10 one month after surgery. Results were evaluated by 
author. 

Statistical analysis: Quantitative variables were 
expressed as mean ± Standard Deviation. Qualitative 
variables were expressed as frequency and percent. 
Quantitative parametric variables were compared 
between the two groups using unpaired student t-test, 
quantitative non-parametric variables were compared 
using Mann-Whitney test. Qualitative variables were 
compared using Chi-square test or Fisher exact test 
(when the criteria for using Chi-square were not 
sufficient). The power used was 0.80 while the level of 
significance was 5%. 

RESULTS 
Forty patients were included in our study, 33 males 
(82.50%) and 7 females (17.50%). The age of patients 
ranged from 16 to 37 years with mean age of 23.61±6.08 
years. 

Variable degrees of Low back pain was the main 
presenting symptom in 37 patients (92.50%). Single or 
multiple (up to 5) puncti in the natal clefts intermittently 
discharging pus were present in all patients Table 1. 
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Table 1. Clinical data of patients. 
 Group I Group II Total 
 

Age 
 

22.9±5.27 
 

23.2±4.35 
 

23.61±6.08 
Sex 
Males  
Females 

 
15(37.5%) 
5(12.5%) 

 
18(45%) 

2(5%) 

 
33 (82.5%) 
7 (17.5%) 

Presentation 
Low back pain  
Single punctum 
Multiple puncti 

 
18(45%) 
12(30%) 
8(20%) 

 
19(47.5%) 
15(37.5%) 
5(12.5%) 

 
37 (92.5%) 
27 (67.5%) 
13 (32.5%) 

Total 20 20 40 
 

Operative time: In group I, operative time ranged from 
24-45 minutes. The mean operative time was 31.5± 5.6 
minutes. In group II, operative time ranged from 30-50 
minutes. The mean operative time was 35.9±5.1 minutes. 
The difference between the two groups was statistically 
significant (p: 0.014).  

Time of complete healing: Time elapsed from end of 
surgery till complete wound epithelialization without 
any residual open segments was calculated. In group I, 
healing time ranged from 12-21 days. The mean healing 
time was 13.4±2.7 days. In group II, healing time ranged 
from 12-45 days. The mean healing time was 18.0±8.9 
days. The difference between the two groups was 
statistically significant (p: 0.033) Table 2. Fig. 1 shows 
midline sacrococcygeal wound sealed with Histoacryl 9 
days after operation and Fig. 2 shows the same wound 21 
days after operation. 

Table 2. Time of complete healing. 
 

Time of healing 
 

Group I 
 

Group II 
0-12 days 14 10 
13-18 days 3 6 
19-24 days 1 0 
25-30 days 1 2 
More than 30 days 1 2 
Mean Time of healing 13.4±2.7 18.0±8.9 
p-value 0.03 

 

 

 

 Fig 1. Midline 
sacrococcygeal wound 
sealed with Histoacryl 
9 days after operation. 

 Fig 2. Same wound 
sealed with Histoacryl 
21 days after operation. 

 

Complications: One patient in each group (5%) suffered 
from severe pain in the first postoperative day. Early 
wound infection occurred before complete wound 
healing in 2 patients (10%) in Group II. Delayed wound 
healing (more than 18 days) occurred in 3 patients (15%) 
in group I and 4 patients (20%) in group II. There was no 
statistical significant difference between the two groups 
in complications (p: 1.00, 0.49 and 0.49 respectively) 
Table 3. 

Table 3. Complications. 

Complications Group I Group II p-value 
Severe postoperative pain  1 (5%) 1 (5%) 1.00 

    
Early wound infection 0 2 (10%) 0.49 

    
Delayed wound healing 3 (15%) 4 (20%) 0.49 

 

Recurrence: Recurrence after complete healing occurred 
in 2 patients (10%) in group II 5 and 8 months after 
operation. These 2 patients are the patients who suffered 
from early wound infection. One patient (5%) in group I 
and 1 patient (5%) in group II suffered from late 
recurrences after 19 and 23 months respectively. Second 
excision with Rhomboid flap repair solved their 
problems. There was no statistical significant difference 
between the two groups in recurrence (p:0.61) Table 4. 
Fig. 3 shows midline sacrococcygeal wound with 
recurrence 8 months after operation. 

Table 4. Time of Recurrence. 

Time of Recurrence Group I Group II p-value 
0-12 months 0 2 (10%) 0.49 

    
12-24 months 1 (5%) 1 (5%) 1.00 

    
Total 1 (5%) 3 (15%) 0.61 

 

 
Fig 3. Midline sacrococcygeal wound showing 

recurrence 8 months after operation. 
 

Patient satisfaction score: The mean patient satisfaction 
score for Group I patients was 9.1±1.02 versus 7.9±2.15 
for Group II patients. The difference between the two 
groups was statistically significant (p: 030). 
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DISCUSSION   
Surgical treatment of chronic pilonidal sinus by excision 
of the diseased tissue down to the sacrococcygeal fascia 
is generally accepted but management of the remaining 
defect is still a matter of debate. Many methods have 
been described such as open excision; excision with 
primary closure and excision with flap closure. Open 
excision and healing by secondary intention technique is 
associated with long hospitalization, frequent wound 
dressing, increased postoperative morbidity, loss of 
work days and poor cosmetic outcome due to wide 
unacceptable scars.(14) Primary closure of the wound is a 
simple technique but it may have a high recurrence rate 
due to continuing deep natal cleft.(15) Excision with local 
flap procedures have a low recurrence rate but they are 
more technically demanding and their use is generally 
restricted to recurrent complex pilonidal sinus.(16)  

Many authors believe that complete excision of the 
pilonidal sinus with primary closure yields good results 
in terms of healing, morbidity, early return to work and 
recurrence rate and can be considered the treatment of 
choice for pilonidal sinus. More demanding flap 
techniques and plasties should be reserved for 
complicated pilonidal sinus, which requires a wider 
excision.(17-19) 

In the present study, the use of Cyanoacrylate 
significantly decreased operative and healing times, 
significantly increased patient satisfaction and 
insignificantly decreased rates of complications and 
recurrence. We think that the decrease in early 
postoperative infection that happened in wounds sealed 
with Cyanoacrylate is the reason for decreased rate of 
recurrence in those patients. 

In the present study, the patients who suffered from 
early wound infection were the patients having early 
recurrence.  Søndena et al,(20) tried to find out whether 
failure of primary wound healing after excision and 
primary suture for chronic pilonidal sinus predicts 
recurrence. They followed a total of 197 consecutive 
patients operated for chronic pilonidal sinus; 52 patients 
in the prospective group were given cloxacillin 
perioperatively and 145 patients randomized to have 
either a single preoperative dose of cefoxitin 2g 
intravenously (73 patients) or no prophylaxis  
(72 patients). Patients were followed for 7 years. In the 
prospective group there were 10 recurrences (19%). In 
the randomized study 6 patients (8%) with antibiotic 
prophylaxis had a recurrence compared with 14 patients 
(19%) without prophylaxis. In both groups, failure of 
primary healing was significantly associated with early 
recurrence. The use of antibiotics did not have significant 
influence on the incidence of recurrence. Most 
recurrences occurred within the first year. They 
concluded that wound complications significantly 
influenced the recurrence rate whereas antibiotics did 
not.  

Cyanoacrylate tissue adhesive precludes the need for 
foreign bodies (sutures) to close wounds. It also has an in 
vitro antimicrobial effect. To determine whether 
contaminated wounds closed with cyanoacrylate tissue 
adhesive will have a lower infection rate compared with 
wounds closed with 5-0 monofilament sutures, Quinn et 
al,(21) designed a randomized, blinded, experimental 
animal study. Two contaminated incisions were made on 
20 albino guinea pigs and randomly assigned to be 
closed with either topical octylcyanoacrylate tissue 
adhesive or percutaneous 5-0 polypropylene suture. 25% 
in the tissue adhesive group were sterile on day 5, 
whereas all sutured wounds had positive cultures. Fewer 
wounds in the tissue adhesive group were determined to 
be infected by histologic and clinical criteria. They 
concluded that contaminated wounds closed with 
sutures had higher infection rates compared with those 
repaired with topical tissue adhesive.  

Howell et al,(22) studied the effects of closing lacerations 
with suture or cyanoacrylate tissue adhesive on 
staphylococcal counts in inoculated guinea pig 
lacerations. Wounds closed with adhesive alone had 
lower counts than wounds containing suture material. 
The results of a time-kill study were consistent with a 
bacteriostatic effect of the tissue adhesive against 
Staphylococcus aureus. 

We conclude that Histoacryl improves outcome 
(significantly decreases operative and healing times and 
increases patient satisfaction, insignificantly decreases 
rates of complications and recurrence) after excision and 
primary closure of sacrococcygeal pilonidal disease. 
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