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Abstract
AIM: To test the efficacy of lay open (deroofing, not excision) with curettage under local anesthesia (LOCULA) for pilonidal sinus as an outpatient procedure 

METHODS: LOCULA procedure was done for all types of pilonidal disease. The primary outcome measure was cure rate. The secondary outcome measures were hospital stay, operating time, return to work, healing time and complication rate.

RESULTS: Thirty-three (M/F–30/3, mean age-23.4 ± 5.8 years) consecutive patients were operated and followed for 24 months (6-46 months). Eleven were pilonidal abscess and 22 were chronic pilonidal disease. Six had recurrent disease. Operating time and the hospital stay was 22.3 ± 5.6 min and 63.8 ± 22.3 min respectively. The patients could resume normal work in 4.3 ± 3.2 d and the healing time was 42.9 ± 8.1 d. Thirty (93.8%) patients had complete resolution of the disease and two (6.2%) had a recurrence. Both the recurrences happened in patients who had complete healing but ignored the prescribed recommendations. One out of these got cured after operated again with the same procedure. Thus the overall success rate of this procedure was 96.9%.

CONCLUSION: Lay open (deroofing) with curettage procedure under local anesthesia is an effective procedure to treat both simple and complicated pilonidal sinus & abscess. It is a simple procedure, has a high cure rate (up to 97%), doesn’t require admission and is associated with minimal morbidity and scarring. Considering the distinct advantages, this procedure has the potential to become the first line procedure for treating pilonidal disease.
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Core tip: This study demonstrates that lay open with curettage under local anesthesia is a simple procedure to treat simple and complicated pilonidal disease. It is quite effective with high cure rate and can be done as an outpatient procedure. Apart from this, this procedure has distinct advantages- can be learnt easily, less time to operate, almost pain free, back to work faster, minimum incision, simple dressings after operation, small scar, minimal change in body shape, economically better and easy to repeat after a recurrence. This procedure can potentially become the frontline operation for all types of pilonidal disease.
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INTRODUCTION
“Pilonidal sinus” as a term was first used in the year 1880[1]. Though Mayo described this disease in detail in 1833, its optimal treatment is debated even today[2]. Several procedures have been described for pilonidal disease. Acute abscess had been treated by incision and drainage[3].  Chronic disease is usually treated by wide excision. After excising, the wound may be left open so that it heals with granulation tissue[4], or the wound may be closed on the operating table.  The latter may be a midline closure[5] or usage of a flap - Z-palsty[6], Karydakis flap[7], Bascom flap[8] and Limberg flap[9]. The principle behind these extensive procedures had been to remove all the diseased portion and to close the wound away from the midline[10,11]. However, these excisional procedures lead to extensive incisions and removal of skin, large wounds and thereby increase morbidity. In spite of increased morbidity, the recurrence rate also didn’t necessarily come down after these extensive procedures[12-14].
Laying open of pilonidal sinus and curettage of tract under local anesthesia (LOCULA) procedure is a simple procedure to mange pilonidal sinus[15,16]. Though this procedure has been described in the past yet no study has determined the feasibility and efficacy of this procedure done under local anesthesia as an office procedure.
We performed a prospective study between 2011 and 2014 to analyze the benefits and drawbacks of this procedure in all types of pilonidal disease - acute (abscess), chronic simple and complicated (recurrent, multiple tracts, etc.).

MATERIALS AND METHODS
Study population
In the period between January 2011 and July 2014, all the consecutive patients of pilonidal sinus (simple as well as complicated) were included in the study prospectively.  The inclusion criteria were: Patients with chronic simple pilonidal sinus, patients having recurring disease and pilonidal disease having an associated abscess. All patients gave consent in writing in the language they understood. The hospital ethics committee approved the study protocol. All the operations were performed by a single surgeon (first author). 

Surgical procedure
No preoperative preparation was done. All the procedures were done on an outpatient basis under local anesthesia and no hospital admission was done. No patient required general or spinal anesthesia. During operation, the patient was placed in a prone position.  An adhesive tape was used to separate the buttocks so that proper exposure of the diseased area could be obtained.  The solution of Povidine iodine was used to disinfect the operative area. 
The sinus opening was probed gently to gauze the direction and length of the tract (Figure 1). The local anesthetic agent (2% Lignocaine with Adrenaline 0.005%) was infiltrated around the opening and along the tract/tracts (Figure 1). The anesthetic agent was kept ready in case the tracts were found to be longer than expected or any side tract was encountered. The tracts were identified with the help of mosquito (small artery) forceps and were laid open (Figure 1).  If there were more than one tracts, then all the tracts were opened at the same time. All the hairs and debris were removed from the tracts (Figure 1) and all the granulation tissue was removed by rubbing with a dry gauze or with a curette. The skin edges were trimmed. The wound was checked thoroughly for any extensions or side/downward branches. The lateral wall and the base of the sinus were left intact and no marsupialization was done. The bleeding points were electrocauterized and haemostasis achieved. The wound was packed tightly with a povidone iodine soaked gauze. 
The patient walked off to the recovery room and waited there for an hour. After this, the dressing was checked for any active bleeding and the patient was sent back home with instructions to resume daily routine. However, he/she was instructed to avoid strenuous work. Oral antibiotic (Cefixime 200 mg twice a day) and analgesic (Aciclofenac 500 mg) were prescribed twice a day for five days. 

Follow-up
All the patients were examined on the next day of operation. The dressing was taken off, the wound gently rubbed with a dry gauze and then lightly packed with a povidine iodine soaked gauze. The process was explained to the relative and the latter was made to do the same under our supervision. After this, the patient’s relative was instructed to clean the operated area as required (once or twice a day) and the patient was encouraged to resume his normal work as soon as possible. The patient was followed up on weekly basis till the wound healed completely.
After the wound healed completely, the patient was instructed to keep three centimeters area all around the wound free of hair till he/she reached the age of thirty years. He/she was also advised to put powder in the intergluteal cleft for the same period. (India is a hot and humid country and increased sweating and moistness in the intergluteal region was reported by all our patients. We suspected this to be one of the contributing reason). The patient was told to report back in case of any swelling, pain or pus discharge from the operated area. 

RESULTS
The various characteristics of the patients are summarized in Table 1. Thirty three (33) consecutive patients were prospectively recruited over a three and a half years period. The patients were followed for 21 mo (median, range: 3-43 mo). One patient was lost to follow up. The age of the patients ranged from 16 to 39 years (mean-23.4 ± 5.8) and the sex ratio-M/F - 30/3. Eleven were pilonidal abscess and 22 were chronic pilonidal disease. Six had recurrent disease. The operating time was 22.3 ± 5.6 min and the hospital stay after the operation was 63.8 ± 22.3 min. The patients were able to resume their normal work in 4.3 ± 3.2 d and the healing time was 42.9 ± 8.1 d. Thirty (93.8%) patients had complete resolution of the disease and two (6.2%) had a recurrence (Table 2). Both the recurrences happened in the patients who didn’t adhere to the prescribed recommendations after the complete healing. One patient with a recurrence was operated again with the same procedure and he got cured. The second patient was lost to follow up. Thus the overall cure rate was 96.9%. One patient had a bleeding six days after the operation. She was managed conservatively in the outpatient clinic and the wound got healed subsequently.

DISCUSSION 
In this study, the laying open (deroofing) with curettage of the cavity under local anesthesia (LOCULA) was done on an outpatient basis in 33 patients with 96.9% success rate.  All types of pilonidal sinus patients, simple and complicated (recurrent, abscess & multiple tracts) were included in the study. This is perhaps the first study in the literature which demonstrated that this simple procedure was highly effective (low recurrence rate) and could be done on outpatient basis without the need for hospital admission. This was possible because LOCULA could be done under local anesthesia. None of the patient required general or regional anesthesia. This makes it quite cost effective as well.  The morbidity was minimal as the procedure was done under local anesthesia on an outpatient basis (all the patients left the hospital within one and a half hour after the procedure) and could resume their normal routine within a week (mean-4.3 d). The recurrence happened in only two (6.2%) patients and one of them underwent the same procedure and got cured. The recurrence also happened in those patients who didn’t follow the post-operative instructions (to regularly clean the area of hair).The only drawback seen in this procedure was slightly longer healing time (6 wk). But this delayed healing time did not interfere with the normal routine and resumption of work, hence didn’t much bother the patient.
[bookmark: _GoBack]During the operation, no attempt was made to excise the sinus. Only laying open (deroofing) was done and some trimming of the lateral walls was done to prevent adhesions and ensure healing by secondary intention. This made the procedure simple, took less time, led to minimal bleeding and resulted in a small wound. The postoperative pain was very less and the wound care was least demanding.
Though lay open with curettage procedure had shown to be effective in the past[15,16], yet it could not become the preferred procedure for treating pilonidal disease. One of the reasons could be that this procedure is perhaps confused with another procedure- drainage of acute abscess in pilonidal disease after simply incising it (without curetting the tracts and the cavity). The latter procedure was associated with a recurrence rate of up to 24%[3,17-19]. However, when the cavity was curetted along with the drainage, the recurrence rate reduced significantly. In a large study (150 patients) with long follow-up (65 mo), Vahedian et al[19] compared the success rate of only drainage procedure vs laying open with curettage and found that the cure rate in these procedures differed significantly (simple drainage - 46%, curettage - 90%). This is not difficult to understand because when the wound is thoroughly curetted, all the debris, hairs and granulation tissue are removed and any side braches/extensions are easily identified. The latter can then be laid opened and curetted. 
To conclude, LOCULA (lay open with curettage under local anesthesia) is a simple procedure to treat simple and complicated pilonidal disease. It is quite effective with high cure rate and can be done as an outpatient procedure. Apart from this, this procedure has distinct advantages- can be learnt easily, less time to operate, almost pain free, back to work faster, minimum incision, simple dressings after operation, small scar, minimal change in body shape, economically better and easy to repeat after a recurrence. This procedure can potentially become the gold standard operation for all types of pilonidal disease. The only slight drawback is slightly longer healing time but this aspect doesn’t much bother patients as they can carry out their normal chores during the dressing period.

COMMENTS
Background
Pilonidal sinus is a notorious disease in which a tract (sinus) is formed in the lower back inside which there is a collection of hairs. This usually happens in sedentary, sweaty, slightly obese, hairy young males. This disease is characterized by regular pus formation and is notorious for recurrence after the operation.

Research frontiers
As of today, chronic disease is usually treated by wide excision. After excising, the wound may be left open so that it heals with granulation tissue[4], or the wound may be closed on the operating table.  The latter may be a midline closure  or usage of a flap - Z-palsty, Karydakis flap, Bascom flap and Limberg flap. However these extensive big operative procedures require administration of spinal or general anesthesia, hospital admission for 2-3 d and bed rest for 5-10 d. The resumption of normal work can take up to 4-6 wk. In spite of all this, the recurrence rate also is also 4%-10% after these extensive procedures.

Innovations and breakthroughs
This is the first study which demonstrates that a simple procedure (lay open with curettage) can treat simple and complicated pilonidal disease in an effective manner. This procedure can be done as an outpatient procedure without needing any hospital admission. Therefore, no hospital admission is required. Apart from this, this procedure has distinct advantages- can be learnt easily, less time to operate, almost pain free, back to work faster, minimum incision, simple dressings after operation, small scar, minimal change in body shape, economically better and easy to repeat after a recurrence. 

Applications 
As this simple procedure has so many distinct advantages over all other preferred procedures, this procedure can potentially become the frontline operation for all types of pilonidal disease.

Terminology
Pilonidal sinus- a tract or a sinus in the lower back in which a cluster of hairs go in leading to recurrent infection and pus formation. Excisional procedures- operations in which the sinus is removed by operation taking a big margin all around which results in a large wound.

Peer-review
1This study presented a novel procedure to treat simple & complicated pilonidal disease. The data was full and accurate. And the authors present a study on a modified approach to the operative treatment of pilonidal sinus disease. It’s an interesting and simple surgical procedure with good short-term results.
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Figure 1 Lay open plus curettage under local anesthesia procedure for pilonidal disease. A: Preoperative photo without preparation; B: Preoperative photo after preparation; C: Infiltration of local anesthesia; D: Laying open after inserting an artery forceps in the sinus; E: Hairs and debris removed from the sinus; F: Immediate post-operative; G: One week postoperative; H: 3 wk post-operative; I: Completely healed wound - 6 wk postoperative.


Table 1 Demographic data and characteristics of the patients
	Parameter
	n = 33

	Age
	23.4 ± 5.8 yr

	Sex(M/F)
	30/3

	Anesthesia
	Local anesthesia

	Inclusion criteria
	Chronic, recurrent, abscess

	Exclusion criteria
	Refused consent

	Recurrent
	6 (18.2%)

	Abscess
	11 (33%)





Table 2 Results about the recurrences of the patients
	Parameter
	n = 33

	Operating time
	22.3 ± 5.6 min

	Hospital stay
	63.8 ± 22.3 min

	Resume normal work
	4.3 ± 3.2 d

	Healing time
	42.9 ± 8.1 d

	Recurrence
	6.2%

	Complications
	3.1%
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