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Summary
Acute appendicitis is one of the most common causes of acute abdominal

emergencies therefore we aimed to assess the incidence, management and
outcome of inflammatory appendicular masses among adult population
presented with acute appendicitis as an emergency at Balad Hospital. We
conducted a mixed design “ Retrospective-Prospective” cross-sectional study by
review of patients medical records and collecting data of progressing operations
and new attended cases for Five years period; 2015 to 2019. We found the
incidence of inflammatory appendicular masses in the established period was
4.2% with a rate of 42 per1000 acute appendicitis cases. In conclusion incidence
of inflammatory appendicular masses , management and outcomes were
comparable to previous literatures and studies. Conservative management that
is chosen in our hospital, having a success rate of 86.4%
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1 [INTRODUCTION

Acute appendicitis is one of the most common causes of acute abdominal emergencies.
In adolescents and young adults the male / female ratio is approximately 3: 2, after 25
years of age, this ratio gradually declines until the ratio is equalized by age 35. Almost
2%-10% of acute appendicitis cases are complicated with inflammatory appendicular
masses (1). This mass is the result of a perforation of the appendicular wall and
represents a broad pathological spectrum that ranges from an inflammatory mass,
consisting of inflammation of the appendix, some adjacent viscera, and the greater
omentum (a phlegmon or plastron) to a peri appendicular abscess (2,3). There are still
controversies and there is no general agreement among surgeons regarding the
management of the inflammatory appendicular mass. Conservative management has
proven to be very popular in recent years as well as being safe and effective. However,
lack of response can be found in 10 to 20% of patients (4—7). For surgeons who adopt
conservative management of the inflammatory appendicular mass, surgery can be
safely omitted or postponed as long as there is no recurrence of symptoms, and all
other pathological causes of a mass in the right iliac fossa have been totally excluded by
follow-up and investigations, such as colonoscopy and computed tomography,
especially in patients older than 40 years (8—11). Appendicitis without timely treatment
can evolve into an appendicular perforation, generating peritonitis, a more serious
entity; however, the body can partially control this process, generating an appendicular
plastron (AP) in approximately 10% of cases 2,3, that is to say, a mass formed by tissues
adjacent to the perforated appendix delimiting the infectious process, which
additionally increases morbidities such as prolonged treatment, time of hospitalization
or rest, and examinations, among others (12). There is great controversy regarding the
ideal therapeutic method ; on the one hand, given the number of complications that
could occur in immediate surgery compared to conservative management, and on the
other, defining a subsequent delayed appendectomy (5,11,13). Some are in favor of this
trend because by preserving the appendix there is a risk of suffering recurrent

appendicitis, or appendicular cancer (14), however, opponents suggest that these
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events would occur in a low percentage . There is currently no consensus on the
subject, which is evidenced by multiple scientific publications supporting both positions
(5,9). The advantages of immediate surgical management show a shorter hospital stay
and, therefore, less use of resources, however, it presents multiple complications such
as injury to other viscera, infection of the operative wound, pelvic abscess and the need
for surgical reintervention. Because of this, this option is not considered first line by
most professionals, choosing conservative management to avoid the adverse situations
mentioned (15,16). There are some meta-analyzes that support the choice of medical
versus surgical management, however, there are centers where immediate intervention
is chosen based on the high probability of recurrence. Regarding the complications of
non-surgical management, the following can be mentioned: failure of this, incomplete
drainage or the need for additional drainage, infections, fistulas, requirement of
laparotomy to drain abscesses and recurrent appendicitis (4, 17-19). However, in our
environment, the type of therapy is mainly left to the discretion and experience of the
treating surgeon, with immediate surgical intervention, or a non-surgical or
conservative management being within the possibilities. The objective of the present
work was to estimate the incidence rate, management options and outcomes of the

inflammatory appendicular masses in the adult population in our center.

2 | PATIENTS AND METHODS

This was a mixed design “ Retrospective-Prospective” cross-sectional study by review of
patients’ medical records and collecting data of progressing operations and new
attended cases for Five years period; 2015 to 2019. The study population included
patients with acute appendicitis who attended the hospital as emergencies, during the
study period. Study sample was patients with a diagnosis of Inflammatory Appendicular
Masses as Acute abdominal emergency who met the inclusion criteria.
Inclusion criteria:

1. Adult patient older than or at 18 years of both genders

2. With palpable mass in the right iliac fossa.
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3. Four days longer than illness
Exclusion criteria:
Patient was excluded if he/she had one or more of the following:

1. Additional diagnoses such as: pilephlebitis, localized or generalized

peritonitis, intestinal obstruction.

2. Sepsis

3. Incompletely filled medical records or missed investigations or outcome.

4. Missed to follow-up

5. Refuse consenting to participate in the study.
Data collection, management and analysis:
Data were collected using a pre-constructed data collection sheet , prepared by the
researcher, included the demographic , clinical , laboratory findings , management
approaches and outcomes. For the elaboration of the work, we proceeded to select the
patients with a diagnosis of appendicular mass, collecting data by full clinical history at
the Emergency room and admissions book of General Surgery department and
discharge records. The medical records of the selected patients were reviewed and data
collection form completed for newly presented cases in addition to the data obtained
from medical records.
Then all collected data (retrospectively and prospectively) were transferred into
computerized database, using personal PCs of the authors. Then with assistance of a
biostatistician, data were analyzed using the statistical package for social sciences
version 24 and Epicalc-2000 software. Variables presented as mean, standard deviation
(SD), frequency and percentages according to the type of variable. Incidence rate
calculated as “ the number of cases with inflammatory appendicular masses divided by
total number of cases during the study period” multiplied by 100%, A cumulative
incidence rate then calculated per 1000 acute appendicitis cases. Level of significance,
p. value was two tailed < 0.05 to be significant. Tables , graphs and interpretation of

findings were performed with Microsoft Office Excel and Word Programs version 2013.
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3 | RESULTS

During the study period, the number of patients found with a diagnosis of inflammatory
appendicular mass was 82, of them 12 cases were excluded due to insufficient
information in their medical records or refuse to participate in the study, therefore the
total number of patients included in the study was 68. The number of adult patients with
a diagnosis of Acute Appendicitis who attended our Hospital during the years 2015-2019
was 1,618 cases, hence the incidence rate of an inflammatory appendicular mass in the
established period was 4.2% with a cumulative incidence rate of 42 per1000 acute
appendicitis cases (Table 1 and Figure 1). The mean age of the 68 cases of inflammatory
appendicular masses was 31.6 £ 12.4 years and majority of cases aged 40 years or
younger . Males were relatively dominant, 37/68 with a male to female ratio of 1.2 to
one (Table 2) . Clinical parameters of 68 cases with inflammatory appendicular masses
revealed that the mean time of illness before admission was 7.1 * 4.5 days.
Ultrasonography and abdominal tomography performed in 65 and 22 patients
respectively. The mean leukocytes count upon admission of patients with appendicular
mass was 14.2 + 3.1 x10® cell/ml. Regarding antibiotic treatment on admission it was
Ceftriaxone - Metronidazole in 62 (91.2%) patients and Ciprofloxacin — Metronidazole in
6 (8.8%) patients, (Table 3).

Response to conservative treatment was successful in 59 patients (86.8%) then interval
appendectomies were performed, while conservative treatment failed in the remaining 9
patients who need emergency appendectomy, (Table 4).

Operative findings of the 68 patients indicated simple mass in 50 patients while pus
collection in 11, Appendicular abscess in 7 patients. From other point of view, 6 patients
had localized and 2 patients had generalized peritonitis. Free fecalith found in 8 patients.
Nineteen patients (27.9%) needed incision extension, and 11 (16.2%) there was difficult
adhesiolysis and localization of appendix, (Table 5).

The mean operative time was 65.4 + 17.2 (range: 40 — 120) minutes . Interval to
appendectomy ranged 2 — 4 months with a mean of 3.2 + 0.3 months. Mean Hospital

stay for second hospitalization to perform interval appendectomy was 3 + 1 (range: 2 —
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5) days, (Table 6). Among the studied group surgical site infection developed in 6

patients (8.8%), no other serious complications or mortalities were reported, (Table 7)

Tablel. Frequency and incidence rate of inflammatory appendicular masses
diagnosed at Al-Hakeem Hospital in Najaf , 2016-2019

Variable No. % pelrnlctl)?)((e)nccaeses
Appendicular mass 68 4.2 42.0

No Appendicular mass 1550 95.8 95.8
Total appendicitis 1618 100.0

Incidence / 1000 acute appendicitis cases

42

O Appendicular mass B No Appendicular mass

Figure 1. Pie-chart showing the incidence rates of inflammatory appendicular masses
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Table 2. Baseline characteristics of 68 cases with inflammatory appendicular
masses admitted at Al-Hakeem Hospital in Najaf , 2016-2019
Variable No. %
Age 18-30 31 45.6
31-40 26 38.2
> 40 11 16.2
Mean (SD*) 31.6(12.4) -
Gender Male 37 54.4
Female 31 45.6
Male: Female ratio 1.2:1.0 -
Total 68 100.0
SD: standard deviation of the mean

Table 3. Clinical parameters of 68 cases with inflammatory appendicular
masses admitted at Al-Hakeem Hospital in Najaf , 2016-2019

Variable Value
Mean time of illness before admission, mean ( SD) days 7.1(4.5)
Abdominal ultrasound performed n (%) 65 (95.6)
Abdominal tomography n (%) 22 (32.4)
WBC count (x10°) cells/ml , mean ( SD) 14.2 (3.1)
Antibiotic treatment on admission

Ceftriaxone - Metronidazole n (%) 62 (91.2)

Ciprofloxacin - Metronidazole n (%) 6 (8.8)

inflammatory appendicular mass

Table 4. Response to conservative treatment of 68 patients with

Response No. %

Successful * 59 86.8%
**Failed 9 13.2%
Total 68 100.0%

*Interval appendectomy performed, **Need emergency appendectomy
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Table 5. Operative findings of inflammatory masses patients (N=68)
Finding No. %
Simple mass 50 73.5
Pus collection 11 16.2
Appendicular abscess 7 10.3
Localized peritonitis 6 8.8
Generalized peritonitis 2 2.9
Free fecalith 8 11.8
Need extending of incision 19 27.9
aDFi)fFf)i(:::(Ijti;1hesolysis. and localization of 11 16.2

stay

Table 6. Statistics of operative time, interval to appendectomy and hospital

Finding

Mean

SD

Range

Operative time (minutes)

65.4

17.2

40-120

Interval to appendectomy in
months

3.2

0.3

2-4

Hospital stay for second
hospitalization (days)

3.0

1.0

2-5

Table 7. Complications of patients

Finding

No.

%

Surgical site infection

8.8

Mortality

0.0
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4 | Discussion

Historically, the management of a patient with an inflammatory appendicular mass
consisted of performing emergency surgery; Later, conservative management arose,
which if successful continued with a scheduled interval appendectomy; Currently the
different studies, including meta-analyzes, demonstrate the advantage of conservative
management of these patients and that there is no need to perform an interval
appendectomy except for patients who present recurrent symptoms, however in our
experience, interval appendectomy still of high recommendation (4,9,14,18) . We found
appendicular masses in 4.2% of a total of 1618 acute appendicitis cases, these findings
in line with that reported in previous studies; Meshikhes Abdul-Wahed (5) documented
that acute appendicitis can be complicated by the development of an inflammatory
appendicular mass in 2-10% of cases; another study conducted by Andersson and
Retzold (6) reported 3.8% inflammatory appendicular mass among acute appendicitis
cases . In our study, we found that the incidence of an inflammatory appendicular mass
in Al-hakeem Hospital in a figure within that described in previous studies. The mean
age of presentation of the inflammatory appendicular mass in our study was 31.6 years,
however, it should be noted that this study covers only the adult population (at 18 years
or older). There are studies that include patients of all ages, in which the highest
incidence occurs in children, 8.8% versus 4.8% in adults (6) . Furthermore, Teixeira et
al.(13) reported in their review articles included multiple studies that among 13244
cases presented as acute appendicitis , 2-6% had appendicular masses. The most
frequently used intravenous antibiotic regimen in patients diagnosed with an
inflammatory appendicular mass was Ceftriaxone and Metronidazole, which provide
coverage for the germs present in this pathology (gram negative and anaerobic);
Rushing et al. also established by their recent practice management guidelines from the
Eastern Association for the Surgery of Trauma (4). Moreover, it had been postulated
that antibiotic management of such cases associated with 68-85% success rate and a
reduction in complications(7). Non-surgical management of appendicular masses

followed by interval appendectomy to prevent recurrence. The average time of illness
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was 7.1 days, which reflects the delay in attending the surgery service by patients,
assuming that this may be due to an error in the initial diagnosis or simply a lack of
awareness of the disease on the part of the same patients who opt for self-medication.

At our hospital, conservative treatment is chosen in adult patients with inflammatory
appendicular masses. It was determined that the success rate for this management
corresponds to 86.8%, leaving the remaining 13.2% as patients who fail this treatment;
This figure is similar to that described in previous published studies (6) . These results
support the management adopted our Hospital. Out of all 68 patients, who managed as
emergency or those managed with interval appendectomy, only 6 patients developed
surgical site infection , while no other serious complications had been reported.
Fortunately none of the patients died or developed sepsis. Although our study is purely
descriptive, we can affirm that this finding confirms what has been demonstrated in
other investigations in which emergency surgery is correlated with a higher incidence of
postoperative complications(9) while no serious complications reported after interval
appendectomy. This figure is related to what is mentioned in the bibliography regarding
the fact that there is still no consensus for the use of interval surgeries in patients with
an inflammatory appendicular mass. Regarding the histopathology results of the
patients who underwent interval appendectomy, none of them found acute
inflammatory response cells (neutrophils), on the contrary 50% presented chronic
inflammation, which is a figure higher than that found in previous studies (3,20) . The
finding of a normal appendix in the pathological anatomy was similar to that found by

Al-Kurd et al. (20), Guida et al. (2) and Otake et al. (21).

5 | Conclusion

The incidence of inflammatory appendicular mass is was 42 per 1000 acute appendicitis
cases and this rate is comparable to that reported in previous literatures and studies.
Conservative management had a success rate of 86.4%. It is recommended to
emphasize the need for a good follow-up and outpatient control of patients with a
diagnosis of appendicular mass who do respond to conservative management, which

will help to implement the acute appendicitis clinical guide of the general surgery
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service in our Hospital.

Ethical Issue
All ethical issues were approved by the authors. Informed consent was obtained from

all participants. Data were collected in accordance with declaration of Helsinki of the

World Medical Association, 2013, all other ethical issues were approved by the author

6 | BIBLIOGRAPHY
1. Ceresoli M, Zucchi A, Allievi N, Harbi A, Pisano M, Montori G, et al. Acute appendicitis:

Epidemiology, treatment and outcomes-analysis of 16544 consecutive cases. World J
Gastrointest Surg. 2016;8(10):693.

2. Guida E, Pederiva F, Di Grazia M, Codrich D, Lembo MA, Scarpa MG, et al. Perforated
appendix with abscess: Immediate or interval appendectomy? Some examples to explain our

choice. Int J Surg Case Rep. 2015;12:15-8.

w

Shrestha R, Ranabhat SR, Tiwari M. Histopathologic analysis of appendectomy specimens. J
Pathol Nepal. 2012;2(3):215-9.

A

Rushing A, Bugaev N, Jones C, Como JJ, Fox N, Cripps M, et al. Management of acute

appendicitis in adults: A practice management guideline from the Eastern Association for the

Surgery of Trauma. J Trauma Acute Care Surg. 2019;87(1):214-24.

5.  Meshikhes A-WN. Management of appendiceal mass: controversial issues revisited. J
Gastrointest Surg. 2008;12(4):767-75.

6. Andersson RE, Petzold MG. Nonsurgical treatment of appendiceal abscess or phlegmon: a
systematic review and meta-analysis. Ann Surg. 2017;258(5):741-8.

7. Tannoury J, Abboud B. Treatment options of inflammatory appendiceal masses in adults.
World J Gastroenterol WJG. 2013;19(25):3942.

8. Kumar R, Madeshiya S, Pandey VK, Shankhdhar A. Comparative analysis of early exploration

versus conservative approach for management of appendiceal mass. Int Surg J.

2018;5(12):3868-72.

o

Simillis C, Symeonides P, Shorthouse AJ, Tekkis PP. A meta-analysis comparing conservative

treatment versus acute appendectomy for complicated appendicitis (abscess or phlegmon).

Surgery. 2010;147(6):818-29.

10. Koirala A, Thakur D, Agrawal S, Pathak KR, Bhattarai M, Sharma A. Appendicular mass: a
conservative approach. J Nobel Med Coll. 2016;5(2):47-50.

11. Garba ES, Ahmed A. Management of appendiceal mass. Ann Afr Med. 2008;7(4):200—4.

AJMS| 74



Mohammed and Hussein, AJMS 2021

12. Pdduraru DN, lon D, Nica AE, Stoian R V, Codofand M, Muzeat F, et al. Particullary evolution

13.

15.

16.

17.

18.

19.

20.

21.

of a patient with appendicular plastron. Arch Balk Med Union vol. 2016;51(3):421—4.

Teixeira FJR, do Couto Netto SD, Akaishi EH, Utiyama EM, Menegozzo CAM, Rocha MC.
Acute appendicitis, inflammatory appendiceal mass and the risk of a hidden malignant
tumor: A systematic review of the literature. World J Emerg Surg. 2017;12(1):1-12.

14. Teixeira FJR, do Couto Netto SD, Akaishi EH, Utiyama EM, Menegozzo CAM, Rocha MC.
Acute appendicitis, inflammatory appendiceal mass and the risk of a hidden malignant
tumor: a systematic review of the literature. World J Emerg Surg. 2017;12(1):12.

Kaya B, Sana B, Eris C, Kutanis R. Immediate appendectomy for appendiceal mass. Ulus
Travma Acil Cerrahi Derg. 2012;18(1):71-4.

Arshad M, Aziz LA, Qasim M, Talpur KA. Early appendicectomy in appendicular mass—a
Liaquat University Hospital experience. J Ayub Med Coll Abbottabad. 2008;20(1):70-2.
Abdelrahman TM, Mourgi MA, Karam RA, Alfaar FS, Alosaimi AM, Alasiri SM. A survey of
management of appendiceal mass among surgeons: what is best practice? Int Surg J.
2017;4(6):1850-5.
de Jonge J, Bolmers MDM, Musters GD, van Rossem CC, Bemelman WA, van Geloven AAW.
Predictors for interval appendectomy in non-operatively treated complicated appendicitis.
Int J Colorectal Dis. 2019;34(7):1325-32.

Zhang H, Bai Y, Wang W. Nonoperative management of appendiceal phlegmon or abscess in
children less than 3 years of age. World J Emerg Surg. 2018;13(1):1-5.

Al-Kurd A, Mizrahi I, Siam B, Kupietzky A, Hiller N, Beglaibter N, et al. Outcomes of interval
appendectomy in comparison with appendectomy for acute appendicitis. J Surg Res.
2018;225:90-4.

Otake S, Suzuki N, Takahashi A, Toki F, Nishi A, Yamamoto H, et al. Histological analysis of
appendices removed during interval appendectomy after conservative management of
pediatric patients with acute appendicitis with an inflammatory mass or abscess. Surg

Today. 2014;44(8):1400-5

Citation of Article:
Mohammed AMand Hussein AN, Inflammatory Appendicular Masses as Acute Abdominal
Emergencies in Adult Iraqi Patients: Incidence, management and outcomes. Academic

Journal of Medical Sciences, 2021, 7 (3): 64-75

AJMS| 75




