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Abstract. The objective of this study was to analyse the postoperative outcomes between umbilectomy and the 
umbilicus-retaining procedure in patients presenting with umbilical sepsis. Patients presenting to the surgical clinic 
with umbilical sepsis were randomised into two groups of 25 patients each based on inclusion and exclusion criteria. 
Postoperative factors such as pain score, wound infection, recurrence, hospital stay, and cosmetic satisfaction were 
analysed during follow-up. The parameters observed were statistically analysed using the chi-square test. A p-value of 
< 0.05 was considered statistically significant. The mean age at surgery in both groups was similar (48 vs. 49, p = 0.9191). 
Based on the pain score after surgery, there is a significant difference (p = 0.0183) between the two groups, with higher 
pain reported in patients undergoing the umbilicus-retaining procedure. Considering wound infection as a parameter, 
the statistical significance is less (p = 0.096). Hospital stay was observed in both groups, and there were no significant 
differences (p = 0.7055). The study population consisted of 23 men and 27 women. Cosmetic satisfaction of patients 
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e MATERIALS AND METHODS
This is a prospective, randomised controlled study of post-
operative outcomes in patients who underwent umbilec-
tomy versus the umbilicus-retaining procedure for umbil-
ical sepsis. The study included a total of 50 patients who 
underwent surgery for umbilical sepsis from January 2022 
to September 2023 in the Department of General Surgery. 
The study population comprised 23 male and 27 female 
patients in total. Group A included 11 male and 14 female 
patients out of 25, and Group B included 12 male and 13 
female patients out of 25. All patient-related demographics 
were collected while registering the patients for the study. 
Patients were randomised using a random allocation tech-
nique to either group of 25 patients, based on inclusion and 
exclusion criteria. The random allocation technique was 
performed by using pre-numbered opaque sealed enve-
lopes sequentially numbered from 1 to 50. Patients were al-
located to either Group A or Group B in the same order they 
were inducted into the study by opening the sealed enve-
lopes. Group A consisted of patients where the umbilicus 
was removed as part of the surgical incision, and Group B 
consisted of patients where the umbilicus was retained.

All patients undergoing surgery for umbilical sepsis 
were elective as well as emergency. Conditions included 
umbilical sepsis, umbilical pilonidal sinus with abscess, 
and umbilical granuloma with abscess. Exclusion crite-
ria included patients with uncontrolled diabetes, chronic 
smokers, morbid obesity, prior laparotomy, and those at 
extremes of age (paediatric, adolescent, geriatric).

The surgical technique used for both groups was al-
most similar, except the umbilicus was removed in the 
umbilectomy group. In Group A where the umbilicus was 
removed, the abdominal incision was either vertical or 
horizontal, enclosing the umbilicus all around. The inci-
sion was deepened, and the umbilicus along with its stalk, 
was disconnected from the linea alba and excised. Wound 
debridement was performed. After washing the wound with 
normal saline, the skin was sutured with non-absorbable 
sutures and covered with a sterile dressing. In Group  B, 
where the umbilicus was retained, the incision was similar, 
either vertical or transverse, abutting the umbilicus. The 
incision was deepened, and infected tissue around the um-
bilicus was debrided. The wound was washed with saline, 
and the skin was sutured with non-absorbable sutures.

Patients’ follow-up was analysed up to the 6-month 
postoperative period. Postoperative outcomes such as pain 
scale, recurrence of symptoms, wound infection, hospital 
stay, and cosmetic satisfaction were compared between 
the two groups of patients, and conclusions were drawn 
based on the statistical significance of these outcomes. 
Postoperative outcomes were assessed based on stand-
ard practices. Pain intensity was assessed using the Uni-
versal Pain Assessment Tool (UPAT) [9], which combines  

e INTRODUCTION
The umbilicus is an important aesthetic landmark, marking 
the waistline, and its absence can result in poor self-image. 
The aesthetics of the abdomen mainly involve the umbili-
cal scar. The ideal umbilicus should have a natural contour, 
prominent depth, minimal additional scars, and appropri-
ate superior hooding. Surgical treatment is often prefera-
ble to conservative treatment options for many umbilical 
pathologies, as conservative treatment generally involves 
a longer healing time and a higher rate of recurrence. By 
focusing on these aesthetic principles and opting for sur-
gical solutions when appropriate, healthcare providers can 
better address umbilical issues and enhance both the func-
tional and cosmetic aspects of abdominal health.

K. Perez et al. [1] discussed an analysis of 408 patients 
who underwent umbilectomy and found that umbilectomy 
significantly decreased the number of patients presenting 
with wound infection but increased the risk of seroma for-
mation. S.M. Aso et al. [2] discussed conservative non-oper-
ative management of 114 patients presenting with umbil-
ical pilonidal sinus and found that umbilical preservation 
is highly possible using an umbilical injection mixture. 
G.  Nisi  et al.  [3] discussed types of umbilical reconstruc-
tion techniques and the cosmetic significance of umbilical 
preservation using U-scoring. A. Sisti et al. [4] conducted a 
literature review on umbilical reconstruction techniques, 
noted that removal of the umbilicus often becomes inevi-
table, leaving surgeons in a dilemma whether to retain or 
remove the umbilicus. M. Gardani et al. [5] discuss multiple 
different options for umbilical reconstruction techniques, 
which clearly define the difference between umbilical pres-
ervation and neoumbilicoplasty. Y.H. Kim et al. [6] empha-
sised the importance of preoperative imaging of patients 
with umbilical sinus, which aids in the decision-making 
process regarding the possibility of removing the umbilicus 
intraoperatively. K. Painter et al. [7] highlighted the man-
agement of umbilical sepsis and also emphasised wound 
debridement in a selected group of patients. M.  Chua  et 
al. [8] discussed the significance of umbilical blood supply 
in umbilicus preservation techniques, which might pro-
duce umbilical necrosis if not done properly.

Literature evidence from many studies lacks clarity on 
several factors, such as: a) what are the most common post-
operative issues patients face after umbilicus surgeries; 
b) which patients require umbilicus preservation; c) what 
are the cosmetic aspects of removing the umbilicus for the 
patient; d) what are the future approaches to treating pa-
tients with umbilical sepsis. This study aimed to address all 
these factors and guide surgeons involved in treating pa-
tients with umbilical sepsis. The objective of this study was 
to analyse the clinical characteristics and postoperative 
outcomes of umbilectomy versus the umbilicus-retaining 
procedure in umbilical sepsis.

was assessed, and no statistical significance was found (p = 0.644) between the two groups, irrespective of gender. 
Recurrence of symptoms was observed more in the group where the umbilicus is retained (p = 0.0073). Considering all 
the parameters and their statistical significance, it is concluded that postoperative outcomes were comparable in both 
groups of patients. The results of this study provide insights for surgeons into the concept of retaining or removing the 
umbilicus and its impact on postoperative morbidity of patients presenting with umbilical sepsis
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which can influence pain characterisation, two readings 
were taken on postoperative day 3 and day 7, and the ag-
gregate was used for analysis. For the postoperative pain 
grading, the Universal Pain Assessment Tool was used to 
define the amount of pain experienced by patients in each 
group (Fig. 1).

a Visual Analog Scale with a Numerical Rating Scale, a 
standard pain index scoring method accepted and prac-
tised in surgical wards. Pain scoring was recorded on the 
3rd and 7th postoperative days, and the average was taken 
for analysis (Table 1). To reduce the chance of confounding 
factors such as wound infection or use of painkillers [10],  

Pain intensity Scoring Day 3 Day 7

No pain 0
Very mild pain 1

Discomforting pain (Hurts a little bit) 2
Tolerable pain 3

Distressing pain (Hurts a little more) 4
Very distressing pain 5

Intense pain (Hurts even more) 6
Very intense pain 7

Utterly horrible pain (Hurts a whole lot) 8
Excruciating / Unbearable pain 9

Unimaginable / Unspeakable pain (Hurts worst) 10

Table 1. Universal Pain Assessment Tool (format)

Source: compiled by the authors

NO 
PAIN

MILD 
PAIN

0 1 2 3 4 5 6 7 8 9 10

MODERATE 
PAIN

SEVERE 
PAIN

WORST PAIN 
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Hurts a 
little more

Hurts 
Even more

Hurts a 
whole lot

Hurts 
worst

0 1 2 3 4 5 6 7 8 9 10

Very mild Tolerable Very 
distressing Very intense  Excruciating 

unbearable

 NO PAIN  MILD  MODERATE  INTENCE UNSPEAKABLE

No pain Discomforting Distressing Intense Utterly 
horrible

Unimaginable 
unspeakable

Figure 1. Postoperative pain grading
Source: [9]

Wound infection  [11] was assessed by the presence of 
at least either discharge or slough tissue. A third-genera-
tion cephalosporin [12] was the standard antibiotic used for 
3 days following surgery for all participants in both groups. 
Recurrence was assessed at the end of the 6-month post-
operative period. Hospital stay was assessed based on the 
number of days patients were admitted as inpatients. The 
cosmetic satisfaction questionnaire was given to patients at 

the end of 6 months when they returned to the hospital for 
review, and their opinions were recorded for analysis. This 
questionnaire was prepared based on inputs from hospital 
plastic surgery and general surgery consultants and also 
from a previous similar study  [13]. Cosmetic satisfaction 
was assessed by administering a questionnaire (Table 2) to 
all 50 patients postoperatively. It is categorised as equivocal 
(score  1), satisfied (score  2), and highly satisfied (score  3).

Study Title
Randomised clinical trial in umbilical sepsis:  

A comparative analysis of postoperative outcomes of umbilectomy and umbilicus-retaining procedure

Patient Name

IP number

Table 2. Cosmetic satisfaction questionnaire (format)
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Since the same questionnaire was given to all 50 pa-
tients, standardisation of this questionnaire was main-
tained. The study was conducted taking into account all the 
ethical concerns as per the hospital’s institutional ethical 
committee norms. Consent was obtained while registering 
for the study, which included analysis of collected data 
from patients. The statistical test used for analysis was the 
two-way chi-square test. A p-value of <0.05 was considered 
significant. The study also adhered to the ethical norms of 
the Declaration of Helsinki [14].

e RESULTS
Statistical analysis of various factors was done, which in-
cluded pain score, wound infection, recurrence of symp-
toms, hospital stay, cosmetic satisfaction, and conclusions  

were drawn. In the umbilectomy group, 15 patients (60%) 
experienced mild pain (score  2), 8 patients (32%) ex-
perienced uncomfortable pain (score  4), and 2 patients 
(8%) experienced distressing pain (score 6). In the group 
where the umbilicus was preserved, 10 patients (40%) 
experienced mild pain (score  2), 12 patients (48%) ex-
perienced uncomfortable pain (score  4), and 3 patients 
(12%) experienced distressing pain (score 6) (Fig. 2). The 
average pain score was found to be 2.96 in the umbilecto-
my group, and in the umbilicus-preserving group, it was 
3.44. Using the chi-square test, the p-value for the pain 
factor was found to be 0.0183, and hence pain is consid-
ered a significant differentiating factor between the two 
groups. Pain levels seem higher in patients where the 
umbilicus is preserved.

How satisfied are you cosmetically regarding the wound healing post-surgery?

Description  Please Tick 

Score 1
Equivocal 

Score 2
Satisfied 

Score 3
Highly satisfied 

Kindly give your feedback :

Continued Table 2. 

Source: compiled by the authors

0

2

4

6

8

10

12

14

16

Score 1 Score 2 Score 3 Score 4 Score 5 Score 6

N
o.

 o
f 

pa
ti

en
ts

 umibilicus removed 
umbilicus retained

Pain Score

Figure 2. Pain score analysis of both groups
Source: compiled by the authors

Wound infection recorded in both groups of pa-
tients was analysed (Fig. 3). In the umbilectomy group, 
wound infection was noted in 5 patients (20%), and in 
the group where the umbilicus was preserved, wound 
infection was noted in 8 patients (32%) (Fig. 3), of which 
2 patients developed flap necrosis of the umbilicus. 
All the patients were conservatively treated except for 
those with flap necrosis, where minimal debridement 
was done. The p-value for wound infection between the 
two groups was found to be 0.096. The statistical signif-
icance is less between the two groups, and hence, the 
groups are comparable.

Figure 3. Wound infection in both groups
Source: compiled by the authors
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Recurrence of symptoms recorded at the end of 6 
months was analysed (Figure 4), and it was found that 1 
out of 25 patients (4%) in the umbilicus removal group de-
veloped recurrence, whereas, in the group where the um-
bilicus was preserved, 4 patients (16%) out of 25 had local 
symptom recurrence (Fig. 4). The p-value for symptom re-
currence, using the two-way chi-square test between the 
two groups, was 0.0073 and is considered statistically sig-
nificant. Recurrence of symptoms was observed more in the 
groups where the umbilicus is retained.

Hospital stay, in terms of the number of days, recorded 
in both groups of patients was analysed. The average num-
ber of days patients stayed in the ward was found to be 3 
days in the umbilicus removal group, whereas it was 4 days 
in the umbilicus preserving group. The p-value concerning 
hospital stay was found to be 0.7055. Although there is a 
small apparent advantage for the umbilicus removal group, 
it is not statistically significant.

15 patients were classified as satisfied, 3 patients were 
classified as highly satisfied, and 7 patients were classi-
fied as equivocal in the umbilicus removal group. In pa-
tients where the umbilicus is preserved, 15 patients were 
classified as satisfied, 4 patients were classified as highly 
satisfied, and 6 patients were classified as equivocal. The 
p-value between the two groups, while considering cos-
metic satisfaction, was found as 0.644, and hence there is 
no statistical significance. This factor of cosmetic satisfac-
tion must be interpreted while considering multiple other 
factors. In this study, we have included both male and fe-
male patients. Cosmesis concerning the umbilicus is more 
important from a feminine point of view. Although statisti-
cally this factor is considered non-significant in this study, 
there is a need for another study involving only females to 
achieve a proper interpretation of this factor (Table 3).
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Figure 4. Recurrence in both groups
Source: compiled by the authors

S. No. Factors analysed Group A Group B p-value

1 Postoperative pain (Average score) 2.96 3.44 0.0183

2 Wound infection (%) 20% 32% 0.0960

3 Recurrence (%) 4% 16% 0.0073

4 Hospital stay (Days) 3 days 4 days 0.7055

5 Cosmetic satisfaction (Average score) 1.84 1.92 0.6440

Table 3. Results with statistical analysis

Source: compiled by the authors

There were no reported incidences of any major com-
plications related to anaesthesia or surgery, except for a 
few minor ailments which were not included in this study. 
Some of the factors noted included minor seroma forma-
tion and hematoma formation, which were resolved with 
routine care. Two patients in Group B, where the umbilicus 
was retained, also developed scarring that was not consid-
ered for analysis.

Postoperative outcomes such as postoperative pain, the 
incidence of wound infection, and recurrence were found to 
be comparatively higher in Group  B where the umbilicus 
was retained. Length of hospital stay was only one day more 
on average in Group  B. Cosmetic satisfaction was found 
to be better in Group  B. Statistical analysis showed that 
postoperative pain and recurrence were higher in Group B.

e DISCUSSION
The data collected in this study were compiled and analysed 
further. Previous studies on similar aspects were taken into 
account, and results from those studies were also analysed. 
Although many studies have been conducted on umbilical 
pathologies, the literature shows only a few studies that did 
a comparative analysis of postoperative outcomes follow-
ing the removal and retention of the umbilicus.

Figure  1 shows the Universal Pain Assessment Tool, 
which is the standard pain scale used in this study. Fig-
ure 2 shows that only 8% of patients in Group A and 12% 
of patients in Group  B experienced distressing pain. The 
majority of patients involved in the study experienced 
mild to moderate intensity pain (92% in Group A vs 88% in 
Group B), which indicates that the morbidity of the partic-
ipants involved in this study is low (p = 0.0183). I. Hortu et 
al. [15] used the Numerical Rating Scale to assess the effi-
cacy of postoperative analgesia at the umbilical port site. 
Numerical Rating Scale values were significantly lower in 
the study group where local anaesthetic was injected into 
the surgical wound (median of 2 vs 4; p < 0.01). Effective 
postoperative analgesia encourages early patient mobilisa-
tion, which is a basis for the Enhanced Recovery After Sur-
gery (ERAS) protocol. N. Dubey et al.  [16] used the Visual 
Analog Scale to compare the pain efficacy following local 
injection and also classified postoperative complications 
according to the Clavien-Dindo classification as major, mi-
nor, or moderate. Other pain scales in use include the ver-
bal pain scale, verbal rating scale, and generic Linkert scale. 
The Universal Pain Assessment Tool used in this study ef-
fectively incorporates both the Numerical Rating Scale and 
the Visual Analog Scale.
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Figure 3 shows the percentage of patients presenting 
with wound infection in both groups in this study (20% in 
Group A vs. 32% in Group B, p = 0.0960). Wound infection 
depends on multiple factors, including umbilical hygiene 
of the patient before surgery, microbial flora status for each 
patient, prior use of antibiotics, diabetes or other immuno-
deficiency conditions, and antibiotic preference post-sur-
gery [16]. Third-generation cephalosporins were standard 
antibiotics used in this study to ensure that wound in-
fection rates remained comparable. Wound infection was 
comparatively high (32%) in Group B, where the umbilicus 
was retained and only 20% in the umbilectomy group. Since 
the primary pathology was umbilical sepsis, the overall in-
cidence of wound infection was high (26%) in this study. 
K.  Tanaka  et al.  [17] discuss the importance of selecting 
the appropriate antibiotic in patients with umbilical infec-
tion and also the high prevalence of multidrug resistance 
in patients with umbilical infection. Umbilical microflora 
exhibits a high degree of cephalosporin resistance (46.1%). 
Coagulase-negative Staphylococcus aureus was found to 
be the most frequent colonising bacteria in the umbilicus. 
Hence, the choice of antibiotic has been found to influence 
the incidence of wound infection.

Figure 4 represents the comparison between Group A 
and Group B concerning the recurrence of symptoms. The 
recurrence rate was found to be 16% in Group B, which is 
higher than the 4% in Group A. Patients presenting with 
recurrence of symptoms were re-evaluated and recom-
mended for an umbilectomy procedure, which was not 
a part of this study. Overall, 10% of the study population 
developed recurrence among those who presented with 
umbilical sepsis (p = 0.0073). T. Almas et al. [18] discussed 
the importance of preoperative MRI imaging in a selected 
group of patients to ascertain the depth of umbilical in-
volvement. H. Huang et al. [19] discuss preoperative imag-
ing, which provides an idea of the depth of involvement, 
the involvement of adjacent organs, and the probability of 
recurrence post-surgery.

Hospital stay was comparable in both groups of pa-
tients, measured as the number of days admitted as inpa-
tients (mean days: 3 vs. 4, p = 0.7055). C.A. Steiner et al. [20] 
assessed the option of hospital-based ambulatory sur-
gery to reduce the number of days of hospital stay, which 
thereby reduces the cost factors involved in treatment for 
patients. As hospitals become more capable of handling 
outpatient surgery, ambulatory surgery or outpatient sur-
gery accounts for a majority of surgeries in recent years, 
showing an increase in the trend from inpatient care to 
hospital-based ambulatory surgery (57% in 1994 to 66% in 
2014). A comparison of ambulatory surgery with inpatient 
surgery can provide insights into postoperative complica-
tions, length of hospital stay, and hospital cost savings.

Cosmetic satisfaction was assessed at 6 months of age 
based on a questionnaire-analysed score (mean score: 1.84 
vs. 1.92, p = 0.6440). M.E. Miscia et al. [21] assessed cosmetic 
satisfaction in umbilical incisions and found that transum-
bilical incision provides better cosmetic results compared 
to subumbilical incisions, but with a higher incidence of 
wound infection in the transumbilical incision. Operat-
ing time, incidence of granuloma, and surgical site infec-
tion were also assessed [15]. J. Raakow et al. [22] evaluated 

long-term outcomes regarding cosmesis and chronic pain 
in umbilical surgery using the Patient and Observer Scar 
Assessment Scale (POSAS). Pain, itching, colour, pliability, 
thickness of scar, and relief are considered for cosmetic as-
sessment in the POSAS score. Standardised cosmetic eval-
uations were done based on photographs of the patient’s 
scar by independent surgeons. K.S. Yazar et al. [23] used an 
aesthetic outcome questionnaire given to patients and two 
independent surgeons to assess the effectiveness of the 
umbilicoplasty technique.

Overall, all the postoperative outcomes assessed were 
compiled and subjected to statistical analysis using the 
two-way chi-square test. Statistical significance was cat-
egorised by p-value. Based on the assessment of postop-
erative outcomes and their statistical significance, conclu-
sions were drawn.

e CONCLUSIONS
The primary objective of this study was to compare the 
postoperative patient outcomes between umbilectomy and 
umbilicus-retaining procedure for umbilical sepsis. This 
objective was reasonably achieved based on a carefully de-
signed methodology, the surgical team involved, coopera-
tion from patients, and proper data analysis. The evaluated 
postoperative outcomes, which have the potential to affect 
patient morbidity, were chosen based on multiple liter-
ature searches conducted prior to the start of this study. 
In this study, it was observed that the pain factor (p-val-
ue = 0.0183) and recurrence of symptoms (p-value = 0.0073) 
were comparatively higher in patients where the umbilicus 
was preserved. Hospital stay (p-value = 0.7055), wound in-
fection (p-value = 0.0960) and cosmetic satisfaction (p-val-
ue = 0.6440) were comparable in both groups without any 
significant difference. Regarding the postoperative pain 
factor, in the umbilicus-retaining group, the umbilicus was 
fixed to the linea alba with Vicryl, which could have possi-
bly caused increased pain in visual analogue scoring; thus, 
this statistical difference should be interpreted with cau-
tion. Regarding the recurrence of symptoms at the end of 6 
months, patient umbilical hygiene post-discharge from the 
hospital could not be monitored between the two groups 
of patients, which could have impacted the statistical sig-
nificance. Hence, in this study, considering the overall per-
spective authors have concluded that postoperative out-
comes were comparable in both groups of patients.

 The study is practically significant as it guides clini-
cians in deciding on umbilectomy in a given scenario. Re-
taining the umbilicus or removing the umbilicus should be 
judged based on the individual situation. Factors such as 
patient symptoms, duration of symptoms, scar, cosmesis, 
recurrence, emergency or elective settings, and patient pref-
erence must be carefully analysed, and a decision should be 
made accordingly. Future studies with additional parame-
ters, if conducted, could provide more insights into the deci-
sion-making process of removing or retaining the umbilicus.

e ACKNOWLEDGEMENTS
This research was supported by the author’s institute.

e CONFLICT OF INTEREST
All authors declare no conflict of interest in this article.



Randomised clinical trial in umbilical sepsis...
1414

Bulletin of Medical and Biological Research. 2024. Vol.6, No.2

e REFERENCES
[1]	 Perez K, Teotia SS, Haddock NT. To ablate or not to ablate: Does umbilectomy decrease donor-site complications in 

DIEP flap breast reconstruction? Plast Reconstr Surg. 2024;153(2):305–14. DOI: 10.1097/PRS.0000000000010617
[2]	 Aso SM, Hiwa OB, Abdulwahid MS, Bahman LF, Shaban L, Sabah JH, et al. Non-operative management of umbilical 

pilonidal sinus: one more step towards ideal therapy. Int Wound J. 2023;20(7):2505–10. DOI: 10.1111/iwj.14111
[3]	 Nisi G, Giudice M, Bacchini S, Fasano G, Verre L, Cuomo R, Grimaldi L. To keep or not to keep? The Hamletic umbilical 

dilemma: Preservation versus reconstruction of the umbilicus in vertical abdominoplasty. J Clin Med. 2022;12(1):78. 
DOI: 10.3390/jcm12010078

[4]	 Sisti A, Huayllani MT, Boczar D, Restrepo DJ, Cinotto G, Lu X, Cuomo R, et al. Umbilical reconstruction techniques: A 
literature review. Aesthet Plast Surg. 2021;45(3):1078–96. DOI: 10.1007/s00266-020-01989-4

[5]	 Gardani M, Palli D, Simonacci F, Grieco MP, Bertozzi N, Raposio E. Umbilical reconstruction: Different techniques, a 
single aim. Acta Biomed. 2019;90(4):504–9. DOI: 10.23750/abm.v90i4.7539

[6]	 Kim YH, Wegehaupt AK, Wingo MT. A woman with recurrent umbilical bleeding: A case report. J Med Case Rep. 
2022;16:444. DOI: 10.1186/s13256-022-03675-2

[7]	 Painter K, Anand S, Philip K. Omphalitis [Internet]. Treasure Island: StatPearls Publishing; 2024 [cited 2024 Apr 30]. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK513338/

[8]	 Chua M, Seth I, Tobin V, Kaplan E, Rozen WM. The preservation of umbilical blood supply in combined ventral hernia 
repair and abdominoplasty: A narrative review. Aesthet Plast Surg. 2024. DOI: 10.1007/s00266-024-03999-y

[9]	 Dugashvili G, Kotchlashvili T, Menabde G, Janelidze M, Marks L. Use of the universal pain assessment tool for 
evaluating pain associated with temporomandibular disorders in youngsters. Eur J Paediatr Dent. 2019;20(4):315–19. 
DOI: 10.23804/ejpd.2019.20.04.11

[10]	 Isik A, Wysocki AP, Memiş U, Sezgin E, Yezhikova A, Islambekov Y. Factors associated with the occurrence and 
healing of umbilical pilonidal sinus: A rare clinical entity. Adv Skin Wound Care. 2022;35(8):1–4. DOI: 10.1097/01.
ASW.0000833608.27136.d1

[11]	 Hardy KL, Davis KE, Constantine RS, Chen M, Hein R, Jewell JL, et al. The impact of operative time on complications 
after plastic surgery: A multivariate regression analysis of 1753 cases. Aesthet Surg J. 2014;34(4):614–22. 
DOI: 10.1177/1090820X14528503

[12]	 Salih AM, Kakamad FH, Essa RA, Mohammed SH, Salih RQ, Othman S, Hammood ZD, Saeed YA. Pilonidal sinus of the 
umbilicus: Presentation and management. Edorium J Gastrointest Surg. 2017;4:1–4. DOI: 10.5348/G02-2017-5-RA-1

[13]	 Haddock NT, Steppe C, Teotia SS. Aesthetic evaluation and validation: Umbilicus reconstruction after DIEP flap. J 
Reconstr Microsurg. 2024;40(6):443–51. DOI: 10.1055/a-2205-2337

[14]	 The World Medical Association. Declaration of Helsinki: Ethical Principles for Medical Research Involving Human 
Subjects [Internet]. [cited 2024 Apr 30]. Available from: https://www.wma.net/what-we-do/medical-ethics/
declaration-of-helsinki/

[15]	 Hortu I, Turkay U, Terzi H, Kale A, Yılmaz M, Balcı C, et al. Impact of bupivacaine injection to trocar sites on 
postoperative pain following laparoscopic hysterectomy: Results from a prospective, multicentre, double-blind 
randomized controlled trial. Eur J Obstet Gynecol Reprod Biol. 2020;252:317–22. DOI: 10.1016/j.ejogrb.2020.07.007

[16]	 Dubey N, Bellamy F, Bhat S, MacFacter W, Rossaak J. The impact of timing, type, and method of instillation of 
intraperitoneal local anaesthetic in laparoscopic abdominal surgery: A systematic review and network meta-analysis. 
Br J Anaesth. 2024;132(3):562–74. DOI: 10.1016/j.bja.2023.11.046

[17]	 Tanaka K, Mikami T, Ebata Y, Kato H, Miyano G, Ishii J, Okazaki T. Umbilical microflora and pediatric surgery. Pediatr 
Surg Int. 2022;38:345–49. DOI: 10.1007/s00383-021-05026-6

[18]	 Almas T, Khan MK, Fatima M, Nadeem F, Murad MF. Urachal sinus complicated by an umbilical abscess. Cureus. 
2020;12(8): e9527. DOI: 10.7759/cureus.9527

[19]	 Huang H, Jung WF, Otterburn DM. Umbilical complications following DIEP flap breast reconstruction: 
Demonstrating the added benefit of preoperative imaging. Plast Reconstr Surg. 2023;151(3):477e–84e. DOI: 10.1097/
PRS.0000000000009933

[20]	 Steiner CA, Karaca Z, Moore BJ, Imshaug MC, Pickens G. Surgeries in hospital-based ambulatory surgery and hospital 
inpatient settings, 2014. In: Healthcare cost and utilization project (HCUP) statistical briefs [Internet]. Rockville: 
Agency for Healthcare Research and Quality; 2006. Statistical Brief No. 223. 2017 [updated 2020 Jul 20]. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK459259/

[21]	 Miscia ME, Riccio A, Lisi G, Fusillo M, Lelli Chiesa P. Subumbilical versus transumbilical laparoscopic assisted 
appendectomy in children: A caregivers-centered cosmetic satisfaction evaluation. Chirurgia. 2021;34(3):105–9. 
DOI: 10.23736/S0394-9508.20.05103-7

[22]	 Raakow J, Klein D, Barutcu AG, Biebl M, Pratschke J, Raakow R. Single-port versus multiport laparoscopic surgery 
comparing long-term patient satisfaction and cosmetic outcome. Surg Endosc. 2020;34(12):5533–39. DOI: 10.1007/
s00464-019-07351-3

[23]	 Yazar KS, Serin M, Diyarbakırlıoğlu M, Şirvan SS, Irmak F, Yazar M. Comparison of aesthetic outcome with round and 
three-armed star flap umbilicoplasty. J Plast Surg Hand Surg. 2019;53(4):227–31. DOI: 10.1080/2000656X.2019.1582424

https://pubmed.ncbi.nlm.nih.gov/37166049/
https://onlinelibrary.wiley.com/doi/full/10.1111/iwj.14111
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9821694/
https://pubmed.ncbi.nlm.nih.gov/33098045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233773/
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-022-03675-2#citeas
https://www.ncbi.nlm.nih.gov/books/NBK513338/
https://link.springer.com/article/10.1007/s00266-024-03999-y#citeas
https://pubmed.ncbi.nlm.nih.gov/31850776/
https://pubmed.ncbi.nlm.nih.gov/35856614/
https://pubmed.ncbi.nlm.nih.gov/35856614/
https://pubmed.ncbi.nlm.nih.gov/24696297/
https://www.researchgate.net/publication/318471436_Pilonidal_sinus_of_the_umbilicus_presentation_and_management
https://pubmed.ncbi.nlm.nih.gov/37935410/
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://www.ejog.org/article/S0301-2115(20)30447-4/abstract#%20
https://pubmed.ncbi.nlm.nih.gov/38135524/
https://link.springer.com/article/10.1007/s00383-021-05026-6#citeas
https://pubmed.ncbi.nlm.nih.gov/32905066/
https://pubmed.ncbi.nlm.nih.gov/36730345/
https://pubmed.ncbi.nlm.nih.gov/36730345/
https://www.ncbi.nlm.nih.gov/books/NBK459259/
https://sciprofiles.com/publication/view/9256386908538dcc2cf8fb185a9a2293
https://pubmed.ncbi.nlm.nih.gov/31993818/
https://pubmed.ncbi.nlm.nih.gov/31993818/
https://www.tandfonline.com/doi/abs/10.1080/2000656X.2019.1582424


F.A.R. Andrews et al.
1515

Bulletin of Medical and Biological Research. 2024. Vol.6, No. 2

Рандомізоване клінічне дослідження при пупковому сепсисі: 
порівняльний аналіз післяопераційних результатів омбілектомії  
та процедури збереження пупка

Фелікс Ананд Радж Андрюс
Магістр хірургії, доцент
Лікарня та дослідницький інститут Chettinad
603103, Келамбаккам, Індія
https://orcid.org/0009-0002-1146-2852
Імран Тарік Аджмал
Магістр хірургії, професор
Лікарня та дослідницький інститут Chettinad
603103, Келамбаккам, Індія
https://orcid.org/0000-0001-7998-6105
Махадеван Андияпан
Магістр хірургії, асистент
Лікарня та дослідницький інститут Chettinad
603103, Келамбаккам, Індія
https://orcid.org/0000-0002-6287-4649
Хемаґаятрі Чандран
Доктор філософії в біотехнології, асистент
Інститут технологій та науки Хіндостан
603103, вул. Раджива Ганді (OMR), Келамбаккам, Індія
https://orcid.org/0009-0002-6264-0671
Шахід Ібрагім
Магістр хірургії, асистент
Лікарня та дослідницький інститут Chettinad
603103, Келамбаккам, Індія
https://orcid.org/0000-0003-4920-0196

Анотація. Метою цього дослідження було проаналізувати післяопераційні результати між умбілектомією та 
процедурами збереження пупка у пацієнтів з пупковим сепсисом. Пацієнти, які звернулися до хірургічної клініки 
з пупковим сепсисом, були випадковим чином розподілені на дві групи по 25 пацієнтів у кожній, відповідно 
до критеріїв включення та виключення. Післяопераційні фактори, такі як шкала болю, інфекція рани, рецидив, 
тривалість госпіталізації та косметичне задоволення, були проаналізовані під час подальшого спостереження. 
Спостережені параметри були статистично проаналізовані. Статистичний аналіз проводився за допомогою 
тесту хі-квадрат. Значення p < 0,05 вважалося статистично значущим. Середній вік на момент операції в обох 
групах був схожим (48 проти 49, p = 0,9191). На основі шкали болю після операції спостерігається суттєва різниця 
(p = 0,0183) між двома групами, де біль виявився більшим у пацієнтів, у яких пупок зберігався. Щодо інфекції 
рани як параметра, статистична значущість менша (p = 0,096). Тривалість госпіталізації в загальному числі днів 
була спостережена в обох групах, і суттєвих відмінностей не було (p = 0,7055). Популяція дослідження складалася 
з 23 чоловіків і 27 жінок, де косметичне задоволення пацієнтів оцінювалося і не було статистичної значущості 
(p = 0,644) між двома групами, незалежно від статі. Рецидив симптомів спостерігався більше в групі, де пупок 
зберігався (p = 0,0073). Враховуючи всі параметри та їх статистичну значущість, можна зробити висновок, що 
післяопераційні результати були порівнянні в обох групах пацієнтів. Результати цієї роботи надають хірургам 
уявлення про концепцію збереження або видалення пупка та його вплив на післяопераційну морбідність 
пацієнтів з пупковим сепсисом
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https://orcid.org/0009-0002-1146-2852
https://orcid.org/0000-0001-7998-6105
https://orcid.org/0000-0002-6287-4649
https://orcid.org/0009-0002-6264-0671
https://orcid.org/0000-0003-4920-0196

