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ORIGINAL ARTICLE
ARTICLE ORIGINALE

An analysis of appendectomies
performed in a Labrador general

surgery practice

Introduction: The main objective of our study was to determine the rates of negative
appendectomies and perforated appendices at the Labrador Health Centre, and make
a comparison with the rates published in the literature.

Methods: The study population consisted of all patients who underwent appendec-
tomies during the 5-year period ending Apr. 3, 2006. The number and rates of negative
appendectomies and perforated appendices were determined for each age and sex cat-
egory.

Results: Of the 64 patients who were included in the study, 11% were found to have
undergone negative appendectomies and 27% had perforated appendices. There was a
clear trend toward decreasing perforation rates with increasing age as well as a trend
toward increasing negative appendectomy rates with increasing age.

Conclusion: The rates of negative appendectomies and perforated appendices at the
Labrador Health Centre are comparable with those published in the literature. Trends
found in the data will help to guide future improvements in patient management.

Introduction : Notre étude visait principalement & déterminer les taux d’appendicec-
tomie négative et d’appendice perforé au Centre de santé du Labrador et & les compar-
er avec les taux publiés dans la littérature scientifique.

Méthodes : La population étudiée était constituée de tous les patients ayant subi une
appendicectomie au cours de la période 5 ans terminée le 3 avril 2006. Nous avons
déterminé, pour Chaque catégorie d'ége et chaque sexe, le nombre et le taux d'appen-
dicectomies négatives et d’appendices perforés.

Résultats : Sur les 64 patients qui ont été inclus dans I'étude, on a constaté que 11 %
avaient subi une appendicectomie négative et 27 %, un appendice perforé. Il y avait
une tendance claire 2 la diminution des taux de perforation avec I’Age, ainsi qu’une ten-
dance A 'augmentation des taux d’appendicectomie négative avec |'dge.

Conclusion : Les taux d’appendicectomie négative et d'appendice perforé au Centre
de santé du Labrador se comparent & ceux qu'on a publiés dans la littérature scien-
tifique. Les tendances révélées par les données aideront & guider des améliorations

futures de la prise en charge des patients.
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INTRODUCTION

Appendectomy is one of the most com-
mon abdominal operations performed
on an emergency basis,'” with an over-
all lifetime occurrence reported to
range from 12% to 25%.> Diagnosing
appendicitis can be difficult given the
many potential causes of abdominal
pain. However, delays in the diagnoses
of acute appendicitis are associated

with increased morbidity and mortality
rates.' The use of diagnostic imaging in
cases of suspected appendicitis has
increased in recent years, with CT and
ultrasonography (US) being the most
commonly used modalities.

There are many articles in the litera-
ture addressing the usefulness of CT
and US in diagnosing appendicitis, and
the relative role each should play.
Recent review articles and large trials
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suggest that CT is probably more accurate than US
for diagnosing appendicitis in adults and adoles-
cents."” The sensitivity and specificity reported for
CT range from 90% to 100% and 91% to 99%,
respectively, with US sensitivity and specificity
reported as 75%-90% and 81%-100%,
respectively."” The overall accuracy of CT has been
reported to range from 93% to 100%, and that of
US from 71% to 97%."?

Despite these relatively high reported rates, the
diagnosis of appendicitis remains difficult to make at
times. Variations in patient age, ability to cooperate,
body habitus, the presence of pregnancy and the
availability of CT and US, as well as the availability
and skill of trained operators all have an effect on the
ease with which a diagnosis can be made. Addition-
ally, it is widely accepted that some diagnoses of
acute appendicitis should be made purely on clinical
grounds, and in those cases, operative intervention
should not be delayed for the sake of imaging.

Given the difficulty of diagnosing appendicitis and
the increased rates of morbidity and mortality associ-
ated with a delay in treatment, surgeons are often
faced with a “statistical trade-off.” If they are quick to
take suspected cases of appendicitis to the operating
room, the rates of negative appendectomy will be
high. Along with this come the risks associated with
general anesthetic and abdominal surgery, and the
potential for dela_yed diagnoses of the true cause of
the abdominal pain. In order to keep these risks to a
minimum, the surgeon may instead opt for a more
conservative approach to cases of suspected appen-
dicitis, delaying the operation until a more definitive
diagnosis can be made. Unfortunately, this method of

lowering the rate of negative appendectomies may
bring with it a subsequent increase in the rate of per-
forated appendices and, therefore, an increase in the
rates of associated morbidity and mortality.

The main objective of our study was to determine
the overall rates of negative appendectomies and
perforated appendices at the Labrador Health Centre
as well as the rates within specific age and sex cate-
gories. These rates were then compared with rates
published in larger studies. This will serve as a qual-
ity analysis and the data may enable staff to focus
on specific areas to improve patient care. The rates
of negative appendectomies and perforated appen-
dices determined in our study of a small northern
community hospital will also be useful for future
researchers to use as a comparison.

METHODS

Our study was carried out at the Labrador Health
Centre, which is located in Happy Valley—Goose Bay,
Newfoundland and Labrador. The hospital usually
maintains 28 beds, and in addition to serving the
local population of about 8000 people, it serves a
further 6000 people who live in the outlying coastal
communities. There are a number of family physicians,
1 general surgeon and 1 obstetrician—gynecologist
staffing the hospital, with other visiting specialists
coming periodically.

Our study was a retrospective chart review. The
study population consisted of all patients who under-
went an appendectomy at the Labrador Health
Centre during the 5-year period ending Apr. 3, 2006.

Patients were classified either as having a perforated

Table 1. Combined data for male and female patients, showing the number and
rate of negative appendectomies and perforated appendices, grouped by various

age categories

Age Negative
category, yr appendectomy
0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
<19
=220
Total
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Perforated
appendix

Total no. of % %
appendectomies negative perforated

1 0 100
4 0 50
12 8 33
19 11 26
9 11 0
2 50 0
7 29 0
3 0 0
4 0 75
0 N —
3 0 67
36 8 33
28 14 18
64 11 27
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appendix (noted at operation), a negative appendec-
tomy (normal-appearing appendix at operation, sub-
sequently confirmed by histology) or an inflamed
appendix (either noted grossly during the operation
or with subsequent histology). The number and rates
of negative appendectomies and perforated appen-
dices were determined for each age and sex category.
Seven relevant articles focusing on rates of perforat-
ed appendices and negative appendectomies were
reviewed and compared with our study.

RESULTS

A total of 65 patient names were collected from the
operating room log book. One patient was subse-
quently excluded from the study as there was no
pathology report available. The main results of the

study are organized in Table 1, with Table 2 and
Table 3 showing the results for females and males
separately. The overall negative appendectomy rate
was 11%, with a 27% rate of perforation. Table 4
summarizes the demographics of the patients in the
cohort studied, with Table 5 summarizing the opera-
tive findings in the 7 patients who were ultimately
determined to have normal appendices.

Key points from the relevant articles have been
summarized in Table 6, along with some of the data
collected in our study.

DISCUSSION
Seven relevant articles

The published rates of negative appendectomies

Table 2. Data for female patients showing the number and rate of negative
appendectomies and perforated appendices grouped by various age categories

Perforated
appendix

Age Negative
category, yr appendectomy
0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
<19
=20
Total

o

AN N O OO O NOO = —= O
NN U= O =2 O O 0O 0O =N = =

Total no. of % %
appendectomies  negative  perforated
1 0 100
2 0 50
8 13 25
9 11 11
1 0 0
0 _ _
6 33 0
1 0 0
1 0 100
0 _ _
1 0 100
20 10 25
10 20 20
30 13 23

Table 3. Data for male patients showing the number and rate of negative
appendectomies and perforated appendices grouped by various age categories

Perforated
appendix

Age Negative
category, yr appendectomy
0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
<19
=20
Total

o
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Total no. of % %
appendectomies  negative  perforated
0 — —
2 0 50
4 0 50
10 10 40
8 13 0
2 50 0
1 0 0
2 0 0
3 0 67
0 _ —
2 0 50
16 6 44
18 11 17
34 9 29



and perforated appendices vary widely (Table 6).
The literature reviewed here showed negative
appendectomy rates of 3.03% to 15.5%, and rates
of perforation ranging from 16% to 35.08%. The
rates found at the Labrador Health Centre are well
within these ranges, with a negative appendectomy
rate of 11% and a 27% rate of perforation. The lit-
erature shows a clear trend of decreasing perfora-
tion rates with increasing age, at least until early
adulthood. This trend is also present in our data,
with perforation rates of 33% in patients 19 years
of age and younger, and 18% in patients 20 years of
age and older.

Published perforation rates appear to be similar
for female and male patients. In our study, the
rates differed by 6%, with the perforation rates of
23% and 29% for female and male patients, respec-
tively. Another trend that is present in our data,
which is not apparent in the literature, is that our
negative appendectomy rate increases with age,
from 8% in patients younger than 19 years old to
14% in patients 20 years of age and older. This
trend is present in both the male and female
patient groups.

There are some limitations to this study. The rela-
tively small number of patients within each of our
various age and sex stratified subgroups makes it
difficult to draw firm conclusions about perceived

Table 4. Age range and mean age of patients with perforated
and inflamed appendices

Cohort
demographics Age range, yr Mean age, yr
Perforated
Male 5-53 23.3
Female 4-53 21.3
Combined* 4-53 22.5
Inflamed
Male 8-52 23
Female 8-39 19.6
Combined* 8-52 21.4

*Combined refers to data from both females and males.

Table 5. Summary of operative findings in patients who were
classified as having normal appendices

Findings No. of cases

Perforated jejunum 1
Ruptured ovarian cyst 1
Possible small bowel gastroenteritis 1
No pathology visualized 1
Mesenteric adenitis 2
No findings recorded 1
Total 7

differences. Additionally, there are variations in the
literature with respect to patient demographics, sub-
group analysis and study findings, and this makes
direct comparison difficult.

CONCLUSION

In conclusion, of the 64 patients who were included
in this study, 11% underwent negative appendec-
tomies and 27% had perforated appendices. These
rates at the Labrador Health Centre are comparable
with those published in the literature. Trends found
in the data may help to guide future improvements
in patient management and will serve to assist
future researchers looking for a comparable study
population.

Competing interests: None declared.

Table 6. Summary of the published rates of negative
appendectomies and perforated appendices reported in various
categories

Negative, Perforation,
Study Category % %
Jablonski and Age 4-8 — 42
Guagliardo'
Age 15-18 — 25
Age 4-18 — 31
Ponsky et al’ Age 5-17 3.03 35.08
Bendeck etal®  Combined 9 25
Males < 16 7 30
Females < 16 22 31
Males > 16 4 25
Females > 16 11 23
York et al’ Nonimaged ages 4.4 14.6
2-17
Imaged ages 2-17 10.4 15.1
Flum et al® Combined 15.5
Hale et al’ Combined 13 21
Age<8 — 38
Age =9 — 18
Age =45 — 49
Age < 44 — 18
Temple et al” Age > 16 14 16
Current study Combined 11 27
Age <19 8 33
Age =20 14 18
Females all ages 13 23
Females < 19 10 25
Females age > 20 20 20
Males all ages 9 29
Males <19 6 44
Males age > 20 1 17

Note: Ages listed in years.
*Combined refers to data from males, females and all ages.

Can J Rural Med 2008; 13 (2)

71



72

REFERENCES

—

. Paulson EK, Kalady MF, Pappas TN. Suspected appendicitis. N Engl
J Med 2003;348:236-42.

N

. Old JL, Dusing RW, Yap W, et al. Imaging for suspected appendici-
tis. Am Fam Physician 2005;71:71-8.

W

. Terasawa T, Blackmore C, Bent S, et al. Systematic review: comput-
ed tomography and ultrasonography to detect acute appendicitis in
adults and adolescents. Ann Intern Med 2004;141:537-46.

4. Jablonski KA, Guagliardo MF. Pediatric appendicitis rupture rate:
a national indicator of disparities in healthcare access. Popul Health
Metr 2005;3:4.

ut

.Ponsky TA, Huang ZJ, Kittle K, et al. Hospital- and patient-level
characteristics and the risk of appendiceal rupture and negative

appendectomy in children. JAMA 2004;292:1977-82.

(@)

. Bendeck SE, Nino-Murcia M, Berry GJ, et al. Imaging for suspected
appendicitis: negative appendectomy and perforation rates. Radiology
2002;225:131-6.

~

.York D, Smith A, Phillips JD, et al. The influence of advanced radi-
ographic imaging on the treatment of pediatric appendicitis. | Pedi-
atr Surg 2005;40:1908-11.

@

. Flum DR, McClure TD, Morris A, et al. Misdiagnosis of appendicitis
and the use of diagnostic imaging. ] Am Coll Surg 2005;201:933-9.

el

. Hale DA, Molloy M, Pearl RH, et al. Appendectomy — a contempo-
rary appraisal. Ann Surg 1997;225:252-61.

10. Temple CL, Huchcroft SA, Temple WJ. The natural history of appen-
dicitis in adults — a prospective study. Ann Surg 1995;221:278-81.

RENSEIGNEMENTS GENERAUX

Membres de la Société de la médecine rurale du Canada
(SMRC) : Abonnement inclus dans la cotisation.

Non-membres (tarifs 2008) : Particuliers : Canada, 94 $ (30 $
l'exemplaire); Etats-Unis et ailleurs, 119 USD. Etablisements :
Canada, 151 $ (30 $ I'exemplaire); Etats-Unis et ailleurs, 176
USD (30 USD l'exmplaire). Etudiants: 35 $ (CAD ou USD).
Veuillez communiquer avec le Centre des services aux membres
de 'AMC (voir paragraphe suivant) pour obtenir plus de ren-
seignements. Les tarifs comprennent les frais d’envoi de surface.

Les abonnés canadiens sont priés d’ajouter 5 % de TPS ou
13 % de TVH (N.-E., N.-B., T.-N.-L.), selon le cas.

Tous les abonnements sont payables d’avance. Il faut établir les
paiements a l'ordre de I’Association médicale canadienne
(AMCO), dans la devise indiquée. Les cartes MasterCard, VISA
et American Express sont acceptées. Commandes et demandes
de renseignements : JCHR, Centre des services aux membres
de 'AMC, 1867, prom. Alta Vista, Ottawa (Ont.) KIG 5WS§;
888 855-2555, poste 2307 (Canada et E.-U.) ou 613 731-8610,
poste 2307; télécopieur : 613 236-8864; cmamsc@cma.ca.

Numéros manquants : Il faut présenter sa demande de rem-
placement de numéros manquants dans les trois mois de la date
de publication (les numéros seront acheminés moyennant leur
disponibilité).

Changements d’adresse : Il faut prévenir un mois d’avance le
Centre des services aux membres de ’AMC (voir ci-dessus).

Tirés a part : On peut obtenir en quantité des tirés & part des arti-
cles du JCHMR (50 exemplaires au moins). Pour obtenir plus de
renseignements, priere de communiquer avec la coordonnatrice

des tirés a part, Janis Murrey (800 663-7336 ou 613 731-8610,
poste 2110; télécopieur : 613 565-7704; permissions@cma.ca).

Can J Rural Med 2008; 13 (2)

Droits d’auteur et autorisations : Le droit d’auteur de tout le
matériel appartient & la SMRC ou a ses concédants, sauf indi-
cation contraire. Il est permis de reproduire ou d’utiliser
autrement le matériel trouvé dans ce journal & condition de
respecter la Loi canadienne sur le droit d’auteur et d’accorder
le crédit a I'auteur original. Pour photocopier un document ou
le reproduire autrement, veuillez communiquer avec la Cana-
dian Copyright Licensing Agency (Access Copyright), au
800 893-5777; accesscopyright.ca. Pour toute autre utilisation,
y compris la réédition, la redistribution, le stockage dans un
systéme de consultation ou la transmission sous quelque forme
ou par quelque moyen que ce soit, veuillez communiquer avec
la coordonnatrice des autorisations, Publications AMC, 1867,
prom. Alta Vista, Ottawa (Ont.) K1G 5W8; télécopieur : 613
565-7704; permissions@cma.ca.

Disponibilité : Services d'index et de résumé : le JCHR est
disponible par l'entremise des services suivants : MEDLINE/
Index Medicus, d’Ovid Technologies, EbscoHost EJS, ProQuest
Information and Learning Company, CAB Abstracts, Global
Health et Ublrich’s International Periodicals Directory. Tous les arti-
cles publiés dans le JCHR sont disponibles gratuitement au
moment de leur parution & amc.ca/cjrm

MedRurale : Pour trouver de I'information sur MedRurale (le
serveur de listes de la SMRC), des renseignements sont
disponibles en ligne (srpc.ca).

Publicité : Petites annonces : Communiquez avec Bev Kirk-
patrick ou Deborah Rodd, JCHMR, 1867, prom. Alta Vista,
Ottawa (Ont.) K1G 5W8; 800 663-7336 ou 613 733-8610, poste
2127 ou 2314; télécopieur : 613 565-7488, advertising@cma.ca.
La section des annonces du JCHR contient de |'information sur
les tarifs. Annonces publicitaires : Communiquez avec Deborah
Woodman (voir renseignements ci-dessus); poste 2159.



