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Abstract

Acute appendicitis is the main cause of urgent abdominal surgeries performed worldwide. The disease is
most prevalent in the second and third decades of life, and patients typically range in age from five to 45.
One of the most common non-elective procedures performed by general surgeons, appendectomy is still the
gold standard for treating acute appendicitis despite the variety of clinical presentation patterns. Our study
aimed to compare the outcomes of surgically treating acute appendicitis (open versus laparoscopic) with
respect to pain control, hospital stay, sepsis, and clinical improvement during the COVID-19 pandemic. This
retrospective cohort study audit was conducted at the Dudley Group NHS Foundation Trust. The documents
maintained in the form of discharge notes, drug charts, operation notes, admission notes, and sunrise
system notes. The Dudley Group NHS Foundation Trust's medical ethics committee approved the study and
determined that informed consent was not necessary. The patients' identities remained secret. Data from
November 2019 to July 2021 was collected retroactively and analyzed using Excel (Microsoft, Redmond, WA,
USA). The gender ratio of patients who had laparoscopic appendectomy was nearly equal, with 21 (52%) and
19 (48%) of the patients who underwent open appendectomy being female (65% of open cases) and 14 (35%)
of the cases male (open cases). The laparoscopic group had a higher overall postoperative complication rate
(22% versus 18%), but the open appendectomy group had a higher rate of open wound infection. Finally, our
study highlights the importance of a nuanced understanding of patient demographics and clinical
presentations when comparing open and laparoscopic appendectomy, providing insightful information
about the outcomes of acute appendicitis. The differences in postoperative care and complication rates
highlight how difficult surgical approach decision-making can be. More investigation is necessary to
determine the fundamental causes of these variations and to improve recommendations for the best possible
patient care, particularly in the face of difficult medical situations like the COVID-19 pandemic.
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Introduction

The primary reason for urgent abdominal surgeries around the world is acute appendicitis [1,2]. Patients
usually fall within the age range of five to 45, with the disease being most common in the second and third
decades of life [3]. Even with the variety of clinical presentation patterns, appendectomy remains the gold
standard for treating acute appendicitis and is one of the most common non-elective procedures that
general surgeons perform [3,4].

In terms of the surgical method, the open traditional laparotomic appendectomy, also known as the
"McBurney incision," was initially described by Charles McBurney in 1889 and was for more than a century
regarded as the most effective way to treat acute appendicitis [4,5]. The procedure involves making an
incision in the lower right quadrant of the abdomen, exposing the colon and part of the appendix [4,6]. Kurt
Semm, a German gynecologist, was the first to introduce the minimally invasive laparoscopic appendectomy
procedure in 1981 [4,7].

The benefits of laparoscopy for appendicitis include shorter hospital stays, an earlier return to social and
occupational activities, a decreased risk of wound infections, a need for fewer postoperative painkillers, a
quicker recovery period overall, and improved cosmetic outcomes [4]. However, the results of multiple
retrospective studies, meta-analyses, and randomized trials have been inconsistent [4].

Before the pandemic, the general consensus was that, when treating acute appendicitis, laparoscopic
appendicectomy was the better surgical option than an open procedure [8]. The UK Joint Royal Colleges
released guidelines for surgeons operating during the COVID-19 pandemic on March 26, 2020 [9]. The
guidelines advise exercising extreme caution when performing any laparoscopic surgery due to the
possibility of aerosol formation during pneumoperitoneum deflation and the smoke plume that can be
produced during laparoscopic electrocautery and the use of high-energy devices [9]. The Colleges also
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recommended the use of non-operative management (NOM) in certain cases and the preference for open
appendicectomies when operative management was required [9].

The aim of our study was to compare the outcomes of treating acute appendicitis surgically (laparoscopic
versus open) in terms of clinical improvement, hospital stay, sepsis and pain control during COVID-19
pandemic.

Materials And Methods
Study design

The Dudley Group NHS Foundation Trust served as the site for this retrospective cohort study. The records
were kept in the form of admission notes, operation notes, drug charts, sunrise system and discharge notes.
The study was approved by the medical ethics committee at The Dudley Group NHS Foundation Trust, which
also decided that informed consent was not required. Patient identity was kept anonymous. Excel (Microsoft,
Redmond, WA, USA) was used to collect retrospectively and analyse data during November 2019 to July
2021.

These patient files were manually screened and chosen following the initial selection. The following
symptoms, signs, and investigation findings had to be met in order for the patient to be considered for
inclusion: severe right iliac fossa pain and tenderness, abdominal rigidity and rebound tenderness along
with Rovsing's sign positive.

Pregnant women, non-consenting individuals, patients with severe sepsis or septic shock upon presentation,
patients with an appendix mass or abscess unsuitable for laparoscopic appendectomy, and patients with
intellectual disabilities that impede the acquisition of informed consent were among the exclusion criteria.
Surgical conversion patients were not included. Additionally, patients with a postoperative pathological
diagnosis of carcinoma, midline laparotomy, and extended resection of the colon or caecum (ileocecal
resection or right hemicolectomy) were not included.

Data for laparoscopic and open appendicectomy such as gender, age, duration of right iliac fossa pain,
intraoperative findings (perforation, inflammation and other findings), histology, complications, type and
duration of antibiotics, length of stay and readmission were anlaysed.

Informed verbal and written consent was procured from the patients in both groups. Participants received
in-depth counselling about the drawbacks, dangers, and benefits of each intervention.

Using the Hasson method to create pneumoperitoneum, a standard three-port laparoscopic appendectomy
was carried out. The mesoappendix was dissected using electrocautery. Using laparoscopic scissors, the
appendicular base was knotted and divided between two Ethicon endo-loops. With the use of an extraction
bag, the dissected tissue was removed. The resultant stump of the appendix was not buried in a regular
manner. The Gridiron incision was used in a standard manner for the open appendectomy procedure. The
mesoappendix was the site of the ligation. The tissue was then removed after dividing the appendicular base.
There was no burial for the appendicular stump. Every tissue sample that was collected was examined under
a microscope.

Data collection

Data for patients with acute appendicitis were gathered retrospectively from operation reports, admission
charts, and discharge reports which were utilized to gather the necessary data, which was then processed
anonymously and analyzed.

Results

The total number of patients enrolled in this study was 80, with an equal number of patients having
undergone open and laparoscopic appendectomy (40 each). Twenty-six (65% of open) females and 14 (35%
of open) males underwent open appendectomy, while the gender ratio of those who underwent laparoscopic
appendectomy was almost equivalent (21 (52.5%) and 19 (47.5%) respectively). The mean age of patients
undergoing laparoscopic appendectomy was higher at 34 years compared to the average of 32 years in open
appendectomy and the overall postoperative complication rate was higher in the laparoscopic group (22%,
compared to 18% in the open group) as illustrated in Table 1.
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Type of Number of Cases Gender (%) Mean/Median Age in Readmission Post- operative
Appendicectomy (%) . Years (%) Complications

Male - 14 (35%)

Open 40 (50%) 32/26 4 (10%) 7 (17.5%)

Female — 26
(65%)

Male — 21

(52.5%)

Laparoscopic 40 (50%) 34/40 3 (7.5%) 9 (22.5%)
Female — 19
(47.5%)

TABLE 1: Demographic data

Table 2 shows that the duration of symptoms for right inferior quadrant pain is more prolonged in the
laparoscopic group.

Number of Days Open n - (%) Laparoscopic - n (%) Total n (%)
1 9 (22%) 14 (35%) 23 (29%)

2 7 (17%) 5 (12%) 12 (15%)
3 1(3%) 4 (10%) 5 (6%)

4+ 1(3%) 2 (5%) 3 (4%)

Not Recorded 22 (55%) 15 (38%) 37 (46%)
Total 40 (100%) 40 (100%) 80 (100%)

TABLE 2: Duration of Right Inferior Quadrant Pain

The laparoscopic group had more severe Intraoperative findings (20% normal in laparoscopic, and 35% in
open appendectomy) as illustrated in Table 3.

Type Of Appendicectomy Normal Inflamed Perforated Other p-Value
Open - n (%) 14 (35%) 19 (47.5%) 3(7.5%) 4 (10%)

Laparoscopic -n (%) 8 (20%) 25 (62.5%) 4 (10%) 3 (7.5%)

Total — n (%) 22 (27.5%) 44 (55%) 7 (8.8%) 7 (8.8%) 0.03

TABLE 3: Intraoperative FIndings

The Laparoscopic Group had more severe intraoperative findings

Upon histology acute suppurative appendicitis, which is indicative of severe and prolonged appendicitis,
was more commonly found in open appendectomy (65%, with only 42.5% such cases in laparoscopy) as
demonstrated in Table 4. The rate of open wound infection was more in the open appendectomy group as
demonstrated in Table 5.
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Type Of Acute Acute Suppurative Acute Ulcerative Transmural Mucosal Severe No significant Not p-
Hyperplasia
Appendicitis i ! i icitis It qy Value
Open —n (%) 5 (12.5%) 26 (65%) 0 (0%) 6 (15%) 2 (5%) 0(0%) 0(0%) 0(0%) 1(2.5%)
Laparoscopic —n (%) 8 (20%) 17 (42.5%) 1(2.5%) 3 (7.5%) 3 (7.5%) 3 (7.5%) 1(2.5%) 2 (5%) 2 (5%)
Total — n (0%) 13 (16.25%) 43 (53.75%) 1(1.25%) 9(11.25%) 5 (6.25%) 3(3.75%) 1(1.25%) 2 (2.5%) 3 (3.75%) 0.07

TABLE 4: Histological Findings

Upon histology, acute suppurative appendicitis, which is indicative of severe and prolonged appendicitis, was more commonly found in open
appendectomy (65%, with only 42.5% such cases in laparoscopy).

High
Type Of Acute Kidney lleus Wound Vessel Antibiotic Collection Hypokalaemia Post operative p-
Temperature
Appendicectomy  Injury (%) (%) Infection (%) Bleed (%) Allergy (%) (%) (%) drain (%) ) Value
o
1"
Open 6 (15%) 17 (42.5) 6 (15%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
(27.5%)
9
Laparoscopic 0 (0%) 0 (0%) 5 (12.5%) 9(22.5%) 5 (12.5%) 9 (22.5%) 3 (7.5%)
(22.5%)
20 9
Total 6 (7.5%) 17 (21.25%) 6 (7.5%) 5 (6.25%) 5 (6.25%) 9 (11.25%) 3 (3.75%) 0.35
(25%) (11.25%)

TABLE 5: Breakdown of Post-operative Complications

More patients were discharged with antibiotics in the open group, and this group also had a prolonged
duration of antibiotic usage, the most common in both being co-amoxiclav as illustrated in Table 6. Table 7
shows the duration of antibiotics prescribed post-operation.

Type Of Co- C i and Co-trii and D ine and Ci illin and F illin and illin and Not
Ciprofloxacillin
Penicillin
Open 29 (72.5%) 0 (0%) 0 (0%) 0(0%) 5 (12.5%) 4(10%) 4(10%) 4 (10%) 4 (10%)
Laparoscopic 32(80%) 2 (5%) 2 (5%) 2 (5%) 0(0%) 0(0%) 0 (0%) 0(0%) 2 (5%)

TABLE 6: Antibiotics prescribed post-operation

Type Of Appendicectomy 1-3 days (%) 4-5 days (%) 6-7 days (%) 8+ days (%) Not recorded (%)
Open 7 (17.5%) 24 (60%) 5(12.5%) 0 (0%) 4 (10%)
Laparoscopic 4 (10%) 27 (67.5%) 7 (17.5%) 2 (5%) 0 (0%)

TABLE 7: Duration of antibiotics post operation

Discussion

Quabh et al. conducted a recent analysis of three randomized-control trials, which revealed that although
laparoscopic appendectomy shows a statistically significant decrease in death and disability, open
appendectomy is currently the more common procedure performed for complicated appendicitis due to a
reported higher incidence of intra-abdominal abscess (IAA) formation [10,11]. When compared to open
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appendectomy, laparoscopic appendectomy is also linked to better health outcomes and a shorter duration
of hospital stay [10,11]. Additionally, they discovered comparable IAA statistics for the two groups [10,11].
Subsequently, the researchers suggested laparoscopic appendectomy in cases of severe appendicitis [10,11].
This is at odds with our results, which indicated that there was no statistically significant difference in
postoperative health outcomes between laparoscopic and open appendectomy [10,11].

A retrospective study by Horvath et al. compared laparoscopic and open appendicectomies for perforated
appendicitis, involving 1,762 patients [11,12]. They discovered that although surgical site infections (SSIs)
were a postoperative complication that only happened to patients who had open appendices, the incidence
of IAA was statistically significant (p-value of 0.002) in patients who had laparoscopic appendices [11,12].
Additionally, they mentioned a shorter hospital stay following a laparoscopic appendectomy [11,12].
Surgeons should remember the actions that can be taken, like irrigations, stump handling, and endo bag use,
to lessen the formation of IAA, according to this study's recommendations [11,12].

Studies by Yu et al., Wullsteain et al. and Ball et al. all found laparoscopic appendectomy better in terms of
patients outcome especially in complicated cases [13,14]. The incidence of complicated appendicitis did not
change during the COVID-19 pandemic. Although the number of patients with acute appendicitis decreased,
prominent changes in the rate of complicated appendicitis were not observed, indicating that patients
sought ED help when they had abdominal pain [15].

According to research, there were no appreciable changes in the majority of complications, including intra-
abdominal collections, re-admission, re-operations, and bleeding, between the two groups during COVID-
19 [16]. Thus, provided appropriate safety measures are followed, both laparoscopic and open
appendectomies seem to be practical and safe procedures. It was intriguing to see that the study's SSI rate
was much greater for appendectomies done during the epidemic [16].

Another study reported that there was no increase in the incidence of severe appendicitis, surgical
complications, or length of stay, even though patients presented later and there was a minor delay between
admission and surgical therapy during the pandemic [17]. An excellent prognosis for appendicitis was made
possible by prompt clinical diagnosis, resuscitation, antibiotics, and surgical care [17]. It was also
demonstrated that a safe and efficient standard for the treatment of appendicitis during the epidemic was
laparoscopic appendicectomy.

The debate over whether laparotomy or laparoscopy was preferable persisted, given the danger of COVID-19
spreading [18]. Because laparoscopic surgery produced a larger concentration of surgical smoke than open
surgery, there was a documented increase in the risk of infection among surgical workers [18]. However, if
sufficient infection control measures were implemented, laparoscopic surgery also indicated a decreased risk
of infection [18].

Based on the available literature and the above, our research indicates that laparoscopic appendectomy
could potentially yield better and safer health outcomes, provided that appropriate technique, patient risk
factor stratification, and postoperative care are ensured. However, the limitations of this study prevent a
more thorough analysis, and more research is necessary to influence policy.

Limitations

This was a retrospective and an audit study. This highlights some key points, which can be looked into
through further clinical trials for further evidence.

Conclusions

In conclusion, our study offers valuable insights into the outcomes of acute appendicitis, emphasizing the
need for a nuanced understanding of patient demographics and clinical presentations when comparing open
and laparoscopic appendectomy. The disparities in complication rates and postoperative management
underscore the complexity of decision-making in surgical approaches. Further research is warranted to
explore the underlying factors contributing to these differences and to refine guidelines for optimal patient
care, especially in the context of challenging healthcare scenarios such as the COVID-19 pandemic.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Kapilraj Ravendran, Ahmed Elmoraly, Jasreen Kaur Sandhu, Jennifer A. Thomas

Drafting of the manuscript: Kapilraj Ravendran, Ahmed Elmoraly, Jasreen Kaur Sandhu, Jennifer A.
Thomas

2024 Elmoraly et al. Cureus 16(10): €72052. DOI 10.7759/cureus.72052 50of 6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Critical review of the manuscript for important intellectual content: Kapilraj Ravendran, Ahmed
Elmoraly, Jasreen Kaur Sandhu, Jennifer A. Thomas

Supervision: Kapilraj Ravendran, Ahmed Elmoraly

Acquisition, analysis, or interpretation of data: Ahmed Elmoraly

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Dudley Group NHS
Foundation Trust issued approval GENSUR/CA/2021-22/24. This was registered as an audit at the trust.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

No Al tools were used in drafting or writing the article.

References

1. Lima AP, Vieira FJ, Oliveira GP, et al.: Clinical-epidemiological profile of acute appendicitis: retrospective
analysis of 638 cases. Rev Col Bras Cir. 2016, 43:248-53. 10.1590/0100-69912016004009
2. Ferris M, Quan S, Kaplan BS, et al.: The global incidence of appendicitis: a systematic review of population-
based studies. Ann Surg. 2017, 266:237-41. 10.1097/SLA.0000000000002188
3. Ceresoli M, Zucchi A, Allievi N, et al.: Acute appendicitis: epidemiology, treatment and outcomes- analysis
of 16544 consecutive cases. World ] Gastrointest Surg. 2016, 8:693-9. 10.4240/wjgs.v8.i110.693
4. Nascimento JH, Souza Filho BM, Tomaz SC, Vieira AT, Canedo BF, Andrade AB, Gusmao-Cunha A:
Comparison of outcomes and cost-effectiveness of laparoscopic and open appendectomies in public health
services. Rev Col Bras Cir. 2021, 48:e20213010. 10.1590/0100-6991e-20213010
5. Biondi A, Di Stefano C, Ferrara F, Bellia A, Vacante M, Piazza L: Laparoscopic versus open appendectomy: a
retrospective cohort study assessing outcomes and cost-effectiveness. World ] Emerg Surg. 2016, 11:44.
10.1186/s13017-016-0102-5
6. Ball CG, Kortbeek JB, Kirkpatrick AW, Mitchell P: Laparoscopic appendectomy for complicated appendicitis:
an evaluation of postoperative factors. Surg Endosc. 2004, 18:969-73. 10.1007/s00464-003-8262-2
7. Ingraham AM, Cohen ME, Bilimoria KY, Pritts TA, Ko CY, Esposito TJ: Comparison of outcomes after
laparoscopic versus open appendectomy for acute appendicitis at 222 ACS NSQIP hospitals. Surgery. 2010,
148:625-35; discussion 635-7. 10.1016/j.surg.2010.07.025
8. LiX, Zhang], Sang L, Zhang W, Chu Z, Li X, Liu Y: Laparoscopic versus conventional appendectomy--a
meta-analysis of randomized controlled trials. BMC Gastroenterol. 2010, 10:129. 10.1186/1471-230X-10-129
9. Pringle HC, Donigiewicz U, Bennett MR, et al.: Appendicitis during the COVID-19 pandemic: lessons learnt
from a district general hospital. BMC Surg. 2021, 21:242. 10.1186/s12893-021-01231-1
10.  Quah GS, Eslick GD, Cox MR: Laparoscopic appendicectomy is superior to open surgery for complicated
appendicitis. Surg Endosc. 2019, 33:2072-82. 10.1007/s00464-019-06746-6
11. Rasuli SF, Naz ], Azizi N, et al.: Laparoscopic versus open appendectomy for patients with perforated
appendicitis. Cureus. 2022, 14:26265. 10.7759/cureus.26265
12.  Horvath P, Lange |, Bachmann R, Struller F, Konigsrainer A, Zdichavsky M: Comparison of clinical outcome
of laparoscopic versus open appendectomy for complicated appendicitis. Surg Endosc. 2017, 31:199-205.
10.1007/s00464-016-4957-z
13.  Waullstein C, Barkhausen S, Gross E: Results of laparoscopic vs. conventional appendectomy in complicated
appendicitis. Dis Colon Rectum. 2001, 44:1700-5. 10.1007/BF02234393
14.  YuMC, Feng Y], Wang W, Fan W, Cheng HT, Xu J: Is laparoscopic appendectomy feasible for complicated
appendicitis? A systematic review and meta-analysis. Int ] Surg. 2017, 40:187-97. 10.1016/j.ijsu.2017.03.022
15. Jantti S, Ponkilainen V, Kuitunen I, Hevonkorpi TP, Paloneva J, Ukkonen M, Mattila VM: Trends in
appendicectomy during the COVID-19 pandemic. Br | Surg. 2021, 108:e35-6. 10.1093/bjs/znaa086
16.  Salgaonkar H, Aladeojebi A, Murcott D, Nnaji M, Tsiamis A, Cheruvu CV: Emergency appendicectomy during
COVID-19 pandemic - a single UK centre experience. Pol Przegl Chir. 2021, 93:33-9.
10.5604/01.3001.0014.8090
17. Dass D, Hotonu S, McHoney M, Munro F: Prospective study of laparoscopic management of appendicitis
during the COVID pandemic in a single paediatric centre. Afr ] Paediatr Surg. 2023, 20:40-5.
10.4103/ajps.ajps_181_21
18.  Suzuki T, Matsumoto A, Akao T, Kobayashi S, Matsumoto H: Laparoscopic appendectomy for acute
appendicitis in patients with COVID-19 confirmation: a case report. Int ] Surg Case Rep. 2022, 100:107740.
10.1016/j.ijscr.2022.107740

2024 Elmoraly et al. Cureus 16(10): €72052. DOI 10.7759/cureus.72052 6 0of 6


https://dx.doi.org/10.1590/0100-69912016004009
https://dx.doi.org/10.1590/0100-69912016004009
https://dx.doi.org/10.1097/SLA.0000000000002188
https://dx.doi.org/10.1097/SLA.0000000000002188
https://dx.doi.org/10.4240/wjgs.v8.i10.693
https://dx.doi.org/10.4240/wjgs.v8.i10.693
https://dx.doi.org/10.1590/0100-6991e-20213010
https://dx.doi.org/10.1590/0100-6991e-20213010
https://dx.doi.org/10.1186/s13017-016-0102-5
https://dx.doi.org/10.1186/s13017-016-0102-5
https://dx.doi.org/10.1007/s00464-003-8262-2
https://dx.doi.org/10.1007/s00464-003-8262-2
https://dx.doi.org/10.1016/j.surg.2010.07.025
https://dx.doi.org/10.1016/j.surg.2010.07.025
https://dx.doi.org/10.1186/1471-230X-10-129
https://dx.doi.org/10.1186/1471-230X-10-129
https://dx.doi.org/10.1186/s12893-021-01231-1
https://dx.doi.org/10.1186/s12893-021-01231-1
https://dx.doi.org/10.1007/s00464-019-06746-6
https://dx.doi.org/10.1007/s00464-019-06746-6
https://dx.doi.org/10.7759/cureus.26265
https://dx.doi.org/10.7759/cureus.26265
https://dx.doi.org/10.1007/s00464-016-4957-z
https://dx.doi.org/10.1007/s00464-016-4957-z
https://dx.doi.org/10.1007/BF02234393
https://dx.doi.org/10.1007/BF02234393
https://dx.doi.org/10.1016/j.ijsu.2017.03.022
https://dx.doi.org/10.1016/j.ijsu.2017.03.022
https://dx.doi.org/10.1093/bjs/znaa086
https://dx.doi.org/10.1093/bjs/znaa086
https://dx.doi.org/10.5604/01.3001.0014.8090
https://dx.doi.org/10.5604/01.3001.0014.8090
https://dx.doi.org/10.4103/ajps.ajps_181_21
https://dx.doi.org/10.4103/ajps.ajps_181_21
https://dx.doi.org/10.1016/j.ijscr.2022.107740
https://dx.doi.org/10.1016/j.ijscr.2022.107740

	Outcome of Acute Appendicitis During COVID-19 Infection
	Abstract
	Introduction
	Materials And Methods
	Study design
	Data collection

	Results
	TABLE 1: Demographic data
	TABLE 2: Duration of Right Inferior Quadrant Pain
	TABLE 3: Intraoperative FIndings
	TABLE 4: Histological Findings
	TABLE 5: Breakdown of Post-operative Complications
	TABLE 6: Antibiotics prescribed post-operation
	TABLE 7: Duration of antibiotics post operation

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


