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ABSTRACT

Background. Sacrococcygeal pilonidal sinus isacommon condition in the natal cleft
that typically requires surgical intervention. This study compares the outcomes of two
surgical techniques for this condition: open excision and Limberg flap reconstruction.
The aim of the study. To conduct a comparative evaluation of the open excision
versus Limberg flap in managing sacrococcygeal pilonidal sinus to determine the rela-
tive advantages of the Limberg flap technique.

Materials and methods. This prospective study involved 70 randomly selected
patients diagnosed with pilonidal sinus disease. Thirty-five patients underwent open
excision, while 35 underwent Limberg flap reconstruction.

Results. The study found that the open excision method (1st method) had an aver-
age surgical duration of 33 minutes, while the Limberg flap method (2nd method)
had an average duration of 40 minutes. Patients in the 1st method group recov-
ered in 3-4 weeks, while those in the 2nd method group recovered in 12-15 days.
The 1st method had two cases of wound infections and three recurrences, whereas
the 2nd method had one case of seroma and no recurrence. The postoperative
pain-free period ranged from 15-17 days for the 1st method and 12-15 days
for the 2nd method.

Conclusion. The Limberg flap technique excels in managing the pilonidal sinus.
It offers faster healing, lower pain scores, an earlier return to standard functions,
and lower recurrence rates, making it an attractive choice for treating this condi-
tion. The study’s findings provide valuable insights into the comparative outcomes
of these two surgical approaches, highlighting the advantages of the Limberg flap
technique in managing the sacrococcygeal pilonidal sinus.
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PE3IOME

BeedeHue. Kpecmyo80-Konuyukossili NUIOHUOA bHBIU CUHYC —NAmOosio2us, Xapak-
mepusyrowasca Haau4yuem 0epekma 8 MexvA200U4HOU CK1IaoKe, Komopads 06bI4HO
mpebyem xupypaudeckoz2o sMewiamesnbcmaad. BnpedcmasneHHom ucciedo8aHuu
CpasHUBalOMcA pesybmamsi 08yX Xupypaudeckux Memooo8 jie4eHuUss 0aHHO20
COCMOSAHUSA: OMKPLIMO20 UCCeYeHUs U peKOHCMPYKYUU 1ockymom Jlumbepeaa.
Lene uccnedoeanus. [lposecmu cpagHUMebHyl0 OYeHKYy OmMKpbimozo ucce-
YeHUA U NJIacmuku 1ockymom Jlumbepaa 8 ieyeHUU Kpecmuyoso-KoON4YUKO8020
NUIOHUOA/IbLHO20 CUHYCA C Uesibio onpedesieHUs Npeumyuyecmas pekoHCmpykyuu
nockymom Jlumbepea.

Mamepuanel u memooobl. B npocnekmusHOM UCC/1Ie008aHUU NPUHAJIU yYdcmue
70 cny4alHo 8bI6paHHbIX NAYUEHMO8 C 0UA2HO30M NUIOHUOAbHBIU CUHYC. Tpuo-
yamu namu nayueHmam 6bis1a NposedeHa oMKpbImas pesekyus, a 35 nayuex-
mam — nnacmuy4eckas peKoHCMpPYKYUs ¢ Ucnosib308aHuem iockyma Jlumbepea.
Pe3ynemamel. VicciedosaHue nokasasno, Ymo npu omkpsIimom Memooe ucceye-
Hus (1-8 2pynna) cpedHAs NpoOoIKUMeEIbHOCMb Ohepayuu cocmasusaa 33 MuH,
a npu ucnosbL30B8AHUU NAACMUKU J0ckymom Jlumbepeaa (2-s epynna) — 40 MUH.
Bbi30oposneHue 8 nepgoli epynne nayueHmMos Hacmynuso yepe3 3—4 Hedesu,
80 8mopou 2pynne — yepe3 12—15 OHel. B epynne ¢ npumeHeHUeM omKpbIMoz2o
Memoda uccedeHuUs Hab00a10Cb 08a C/1y4as paHesoU UHGeKyuu u mpu peyu-
ousa, moz0a Kak 80 8mopoli 2pynne 6bl1 3ahuKcUpPOBAH OOUH C/lyyali cepombl
U HU 00H020 peyudusa. [locieonepayuoHHbIl 6e3601e3HeHHbIU Nepuod cocmasusi
15-17 OHel 0111 nayueHmos nepeol epynnsl u 12—15 0Heli — 0718 2pynnesl € npu-
MeHeHUeM niacmuy4eckol peKOHCMPYKYUU.

3akmoueHue. [lnacmukanockymom Jlumbepea agngemcs a¢hekmugHbIM Memo-
0OM JiedeHUsA NUSTOHUOAIbHO20 cuHyca. OHa xapakmepusyemcs 6osiee 6bicmpbim
Npoyeccom 3axxusieHuUs, HU3KUMU NoKa3amesamu 60/1u, paHHUM 8038paujeHuem
K nogcedHe8HOU XXU3HU U HU3KUM yposHeM peyudusos. 3mo desiaem OAHHYIO
MemoOuKy npussiekamesibHbIM 8bI60pOM 01 iedeHUs Smol namosozuu. Pesysne-
mamel Uccs1e008aHUA NPe0oCMAs/IAoM YeHHY UHOPMAayuto 0 CpasHUME TbHbIX
pe3ysibmamax 08yx Xupypau4yeckux nooxo008, hooyepKUBAs npeumyuecmaa
naacmuy4eckol peKkOHCMPYKUYUU C UCNO/b308aHueM lockymaJlumbepaa 8 ieyeHuu
Kpecmuyo80-Kon4yukKo8020 NUIOHUOA/IbHO20 CUHYCA.

Knioyeeswie cnoea: nuioHudanbHoil CUHYC, 3nUMeuanbHO-KoNyuKosbll xo0,
MexX®A200UYHAsA CK/1aoka, pomMbo8uOHOe ucceyeHue, 10ckym Jlumbepaa

Onauntnposanua: AnuCM., Moxammeg P.O., Maxmyg K.U., Kagum C.X. CpaBHUTENbHbIN
aHanM3 mMeTofa OTKPbITOro MCCeYeHUA 1 NMNACTUKM NocKyTom Jlumbepra npu neyeHumn
nunoHMaanbHoro cuHyca. Acta biomedica scientifica. 2025; 10(1): 230-237. doi: 10.29413/
ABS.2025-10.1.24
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BACKGROUND

Pilonidal disorder encompasses a spectrum of con-
ditions, including pilonidal sinus, pilonidal cyst, and pilo-
nidal abscess, primarily affecting the sacrococcygeal area.
This condition poses significant challenges, often manifest-
ing as infection or abscess and progressing to a chronic si-
nus disease state. Individuals afflicted by pilonidal disease
frequently experience discomfort, which can persist over
extended periods and potentially impact their ability to en-
gageinlearning orwork[1, 2]. Historically, pilonidal disease
was attributed to congenital origins. However, contempo-
rary perspectives favor an acquired etiology linked explic-
itly to the invagination of broken hair within the skin. This
process provokes localised inflammation and is now con-
sidered the principal cause of the condition [3-5]. Pilonidal
disease has historically been called “jeep driver’'s bottom
disease” due to its prevalence among certain vehicle oper-
ators. Although this ailment can manifest in various body
areas, it most commonly afflicts the sacrococcygeal region.
The complex nature of this disease complicates its manage-
ment, primarily due to an elevated risk of wound inflamma-
tion, reduced curative efficacy, and a propensity for recur-
rence [6, 7]. While pilonidal disease is not a life-threaten-
ing condition, it significantly impairs patients’ well-being
for prolonged durations, often extending to several months
and increasing the likelihood of recurrence [8-10]. Multiple
surgical and non-surgical therapeutic approaches have ad-
dressed pilonidal disease. These interventions include non-
operative strategies such as sclerotherapy injection, cryo-
therapy (cryosurgery), electrocautery, and the regular me-
chanical removal of hair or topical creams. Operative proce-
duresinclude open and wide-ranging excision, with options
for open wound management and marsupialization [11-13].

The principal aim of this study is to compare open
excision and the Limberg technique in treating sacrococ-
cygeal pilonidal sinus.

In this study, it is essential to note that the effective-
ness of the Limberg flap technique is widely acknowledged
in the management of sacrococcygeal pilonidal sinus.
This acknowledgement is supported not only by the pre-
sent study’s findings but also by a literature review that sys-
tematically assessed the management of pilonidal diseas-
es, such as S.P. Chopade et al. [14] and J. Grabowski et al.
[15]. The reviewed literature aligns with the current re-
search findings, emphasizing the Limberg flap’s efficacy
in reducing postoperative complications, including wound
infections.

However, our study provides an in-depth, firsthand
analysis of comparing open excision and Limberg flap tech-
niques in pilonidal sinus management. It offers detailed find-
ings specific to this study’s cohort, including gender distri-
bution, duration of symptoms, surgical duration, and post-
operative recovery times. This data contributes to a more de-
tailed and statistically grounded evaluation of the Limberg
flap’s effectiveness. However, the article adds the valuable
dimension of the original study’s specific statistical and clin-
ical data, providing a more detailed assessment of the Lim-
berg flap’s advantages in a real-world clinical setting.
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METHODOLOGY

Study design

This study assessed 70 patients presenting with
clinical manifestations of pilonidal sinus (diagnosed
according to clinical symptoms and physical examina-
tion) who visited the Department of Surgery of Al-Hilla
Teaching Hospital between January 2020 and Septem-
ber 2023. The institutional ethics committee approved
the study. Ethical considerations were followed, and all
patients were informed about the research objectives.
Informed consent was obtained from all patients. Sig-
nificantly, our experience in these two techniques ex-
ceeds ten years.

Patient selection criteria

Patients present with pilonidal sinus disease for more
than three months duration with no active infection,
and after the failure of conservative management, males
and females, aged between 18 and 36 years and without
comorbid diseases. Patients with pregnancy and those
suffering from complicated or recurrent pilonidal sinus-
es were excluded from the study. The selected patients
had a good general health status and underwent surgi-
cal intervention under general anesthesia. We discussed
the applied technique with each patient, and the treat-
ment method was based on each patient’s decision. Re-
currence means the same primary disease was observed
within six months to 1-year follow-up after surgical re-
moval [16]. Our study recorded pain scores using visual
analog scale (VAS), widely used to measure pain intensi-
ty after surgeries.

Surgical procedures

The surgical procedure for pilonidal sinus treatment
involves several steps. Initially, patients were positioned
prone to provide access to the affected pilonidal cleft,
and any hair within the area was removed. Subsequent-
ly, a solution comprising methylene blue dye (a salt used
asadye and as a medication) and hydrogen peroxide (H,0,
in a concentration of 3 %) was infused into the external
opening of the sinus [17]. This was done to enable visual-
ization of both the primary sinus tract and any branching
tracts, which are essential for a thorough understanding
of the condition. Surgical removal of the sinus was then car-
ried out. The wound is left open to heal through the second-
ary intention process.

Post-surgery, patients were advised to rest, with a fo-
cus on maintaining proper wound care. This included dai-
ly dressing changes to prevent infection and promote op-
timal healing. For additional support during the healing
process, patients were recommended to engage in bed
rest and sleep in a prone or lateral position to alleviate
pressure on the affected area. Patients were typically dis-
charged within 24-48 hours following the surgical pro-
cedure. However, their care did not end there. Patients
were encouraged to continue daily dressing changes and
attend weekly follow-up visits to monitor their progress
and ensure the wound was healing as expected.
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The surgical process for the Limberg flap involved mark-
ing the resection borders and the flap using a surgical mar-
ker. This will guide the surgical team in removing the en-
tire sinus, ensuring a comprehensive approach to treat-
ment. The sinus excision involves extending the surgical
incision laterally and inferiorly to the gluteus maximus fas-
cia. To control bleeding during the procedure, hemostasis
was achieved using electrocautery (a commonly used tech-
nique in surgical settings to stop bleeding by coagulating
blood vessels).

Following the successful removal of the sinus, the flap
was mobilized to fill the rhombus-shaped defect created
by the excision. In addition, a closed suction drain was in-
serted through a separate wound to aid in postoperative
drainage. The final stages of the surgical procedure involved
wound closure. First, the subcutaneous layer was closed
using interrupted 2/0 absorbable sutures (vicryl), followed
by the closure of the skin layer using subcuticular 2/0 non-
absorbable sutures (nylon) (Fig. 1, 2).

FIG. 1.
Method 1 (open technique)

FIG. 2.
Method 2 (Limberg flap)

Xupyprua

Postoperative medication

Patients received the following postoperative treatment:

* Amikacin vial 500 mg x 2

* Flagyl vial 500 mg x 3

* Paracetamol vial 1 g x 3

» Tramadol ampule once nightly (O/N).

This comprehensive approach to surgical intervention
and postoperative care addressed the pilonidal sinus while
ensuring optimal patient recovery and well-being.

Statistical analysis

The data were evaluated with the SPSS program
(version 25); continuous numbers were described
asmean + standard deviation (SD). Categorical data were rep-
resented as frequency and percentage, in which the Chi-
square test was applied. The p-value less than 0.05 was sig-
nificant.

Ethical approval

The study was conducted under the ethical principles
originating in the Declaration of Helsinki. Before the sam-
ple was taken, patients’ verbal and analytical approval was
obtained. According to document number 262, a local eth-
ics committee reviewed and approved the study proto-
col, the subject information, and the consent form on Jan-
uary 2, 2020.

RESULTS

The study encompassed a cohort of 70 patients, with
a significant male predominance (85.72 %), account-
ing for 60 male and 10 female patients. The average age
of the participants was 27.3 years, falling within a range
of 18 to 36 years. Among the patients, 35 cases were sub-
jected to the first surgical method, comprising 30 males
and five females, while the remaining 35 cases underwent
the second surgical method, with an identical gender dis-
tribution.

The average duration of clinical symptomatolo-
gy before surgical intervention was 2.35 months, rang-
ing from 1 to 3 months. The first method'’s average sur-
gical duration was approximately 33 minutes, ranging
from 30 to 35 minutes. For the second method, the ave-
rage surgical duration was around 40 minutes, ranging
from 35 to 45 minutes. The difference in surgical dura-
tion between the two methods was statistically significant
(p < 0.05).

Postoperatively, two patients in the first method group
experienced wound infections, successfully managed
through conservative measures. Conversely, three cases
of recurrence were observed within six months to one year
after the first method. The second method, however, exhib-
ited more favorable outcomes, with one case of wound ser-
oma treated through multiple aspirations under local anes-
thesia in a private clinic. No fat necrosis or recurrence inci-
dents were recorded in the second method group. The dif-
ference in wound complications between the two methods
was statistically significant (p < 0.05).
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The postoperative pain-free walking period, without
needing analgesic medication, ranged from 15 to 17 days
for the first method. In contrast, the second method
was reduced to 12 to 15 days. The difference in postop-
erative pain scores between the two methods was statis-
tically significant (p < 0.01). The time required for patients
to regain their normal daily functions was 3 to 4 weeks
for the first method and 2 to 3 weeks for the second me-
thod. The difference in recovery time between the two
methods was statistically significant (p < 0.05). A detailed
summary of the study results is presented in Tables 1-3,
along with graphical representations in Figures 3 and 4.
This analysis suggests that the second method demon-
strated a favourable outcome compared to the first meth-
od, with lower postoperative complications and faster
recovery times.

TABLE 1
DEMOGRAPHIC CHARACTERISTICS (BOTH METHODS)

Age group Males Females
18-22.5 18 3
22.5-27 25 4
27-31.5 7 2
31.5-36 10 1

Total 60 10
TABLE 2

HISTORY OF THE DISEASE (BOTH METHODS)

30 mfirst method
25 Bsecond method

20

15

10

¢,

Past
interventions

mill

Abscess

Pain

Discharge

FIG. 3.
Preoperative signs and symptoms of patients for the two surgical
methods

o mfirst method
3

msecond method

2,5
2 J e

1,5
Wound
infection

Seroma Flap Recurrence

necrosis

FIG. 4.
Postoperative complications of patients for the two surgical methods

Clinical presentation

Number of patients - first method, n (%)

Number of patients — second method, n (%)

Pain 25(71.1 %) 18 (51 %)
Discharge 20 (57 %) 20 (57 %)
Abscess 2(5%) 3 (8 %)
TABLE 3
OPERATIVE DATA (BOTH METHODS)
Parameters Range - first method Range - second method p
Operative time 30-35min 35-45 min <0.05
Pain score (VAS) 6-8 2-4 <0.01
Hospital stay 1-2 days 1-2 days 0.10
Drain removal - Variable* N/A
Suture removal - 12-14 days N/A
Note. * — removed after discharge dropped to less than 30 ml per day.
234
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This analysis suggests that the second method
demonstrated a favourable outcome compared to the first
method, with lower postoperative complications and faster
recovery times.

DISCUSSION

Surgical management of sacrococcygeal pilonidal si-
nus is guided by several paramount objectives, including
optimising wound healing, reducing the likelihood of re-
currence, minimizing hospital duration, alleviating patient
discomfort, and minimizing postoperative complications.
The primary surgical goals encompass eliminating all sinus
tracts and addressing the underlying causes contributing
to this condition [18-21]. Various surgical techniques have
been employed in pilonidal sinus treatment, ranging from
excision with open wound management to primary closure
of the surgical incision and, in some cases, flap reconstruc-
tion [22]. Final wound closure following pilonidal sinus sur-
gery presents several advantages, particularly in achieving
aesthetically pleasing results for selected patients.

Moreover, this approach is associated with expedited
wound healing, allowing patients to resume their normal
daily activities more promptly than open wound manage-
ment procedures. It is important to note that leaving
the wound tract exposed can be uncomfortable for pa-
tients, necessitating regular follow-up care to ensure prop-
er wound healing and, in some cases, delaying the ini-
tial closure of the wound until it has completely healed.
This emphasizes the significance of wound closure tech-
niques in enhancing patient comfort and expediting re-
covery [23-27]. Wound infection rates following pilonidal
sinus surgery have been a subject of interest and con-
cern. Different series have reported infection rates rang-
ing from 1.5 to 10 %. Our study’s recorded wound infec-
tion rate was 7.5 %, which falls within this reported range.
This suggests that the Limberg flap technique, while high-
ly effective in preventing recurrence and reducing pain,
aligns with the broader range of wound infection rates
in other treatment modalities. It is essential to acknowl-
edge that our study’s relatively low infection rate is a pos-
itive outcome, especially considering the technique’s oth-
er benefits. Pain management is a crucial aspect of post-
operative care. Our study reported pain scores ranging
from 2 to 4, with a mean score of 3.

In comparison, other studies employing various treat-
ment modalities have reported varying levels of postoper-
ative pain. For instance, patients undergoing simple exci-
sion in some studies experienced minimal to no pain (score
of zero), while excision and marsupialization yielded pain
scores of 6.7. The excision and midline closure approach
resulted in pain scores of 7.3, and excision with flap tech-
niques led to scores of 4.5. It is evident from these findings
that the Limberg flap technique is associated with reduced
postoperative pain, with our study demonstrating a mean
pain score that is notably lower than that of some other
modalities. This reduction in postoperative pain is a signif-
icant advantage of the Limberg flap technique, contribut-
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ing to a more comfortable and less distressing patient re-
covery period. In terms of recurrence, our study offers par-
ticularly encouraging results. No cases of recurrence were
recorded among patients treated with the Limberg flap
technique. This contrasts with other studies where recur-
rence rates of approximately 10 % have been reported fol-
lowing various treatment modalities, including wide exci-
sion and marsupialization. The absence of recurrence in our
study is a noteworthy finding and a testament to the effi-
cacy of the Limberg flap technique in preventing the reap-
pearance of the condition. This is a pivotal factor in ensur-
ing long-term patient satisfaction and the overall success
of the surgical approach [25, 28].

Thus, this study offers a comprehensive comparative
analysis of open excision and Limberg flap techniques
for managing sacrococcygeal pilonidal sinus. It notably
demonstrates the Limberg flap technique’s advantage in re-
ducing postoperative pain. The Limberg flap technique
eliminates the risk of recurrence, a vital outcome in pilo-
nidal sinus management. These findings strongly advo-
cate for the broader adoption of the Limberg flap technique
in the clinical management of sacrococcygeal pilonidal si-
nus, as it offers a patient-centered approach to treatment
with superior outcomes. Further research and clinical im-
plementation of this technique are warranted to advance
the field of pilonidal sinus management and enhance pa-
tient care.

CONCLUSION

In conclusion, the effectiveness of the Limberg flap tech-
nique in managing the sacrococcygeal pilonidal sinus has
been widely acknowledged in the literature, including re-
views conducted by S.P. Chopade et al. [29] and J. Grabowski
etal.[15] have consistently demonstrated the Limberg flap’s
efficacy in reducing postoperative complications, including
wound infections, compared to other treatment modali-
ties. The surgical management of sacrococcygeal pilonidal
sinus poses some challenges, requiring a balance between
efficient wound healing, low recurrence rates, and shorter
hospital stays. This study conducted a comparative analy-
sis of two surgical techniques, open excision and Limberg
flap, in pursuit of these objectives.

The results indicate that the Limberg flap technique
outperforms the open excision method regarding sur-
gical duration, postoperative recovery time, pain scores,
and recurrence rates compared to other studies [26, 30,
21]. These advantages make the Limberg flap an attractive
choice for treating sacrococcygeal pilonidal sinus, as it offers
faster healing, an earlier return to standard functions, and
a lower risk of complications, ultimately improving patient
outcomes and quality of life. The study’s findings contrib-
ute to the growing body of evidence supporting the clini-
cal adoption of the Limberg flap as a preferred surgical ap-
proach for this condition.
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