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Negative Appendectomy Rate and Risk 
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ABSTRACT
Introduction: Acute Appendicitis is the most 
common emergent abdominal surgery worldwide. 
diagnosis based on clinical assessment, labora-
tory and radiological investigations and appen-
dectomy is the treatment of choice. Removing a 
normal appendix is a relatively common surgical 
issue, defined as negative appendectomy (NA). 
Multiple risk factors contribute to NA; female gen-
der, normal WBC, normal CRP count, and CT scan 
unavailability. However, recently NA is decreasing 
in incidence after CT scan and Alvarado scoring. 
Aim: We aimed to estimate the rate of negative 
appendectomy, and determine possible risk fac-
tors among King Abdulaziz University Hospital. 
Patients and Methods: Article has a retrospective 
character and included non-incidental 441 patients 
who undergo an appendectomy, during period 
2008 to 2018. Results: Negative Appendectomy 
incidence (9.5%) was higher among females at 
(64.3%). Gynecological complaints were seen in 
(22.2%) of cases with a sign for Negative Appen-
dectomy. Surgery reports documented (29.6%) of 
female ovarian cyst diseases. Alvarado scoring 
at presentation was less than 7 in (69%) of cases 
with statistical significance value. Normal WBC 
count (50%), for automated neutrophil (45.2%) 
was high, and same number were recorded with 
the normal neutrophil count, all of them have 
statically significant relation with NA. Conclusion: 
Proper clinical evaluation involves documenting 
Alvarado score, using CRP, efficient radiological 
utilization. Also, considering more referrals to 
gynecological specialists of similar presentation 
especially females at reproductive age. Investing 
in time and equipment for proper clinical assess-
ment can avoid the unnecessary burden and save 
our resources for better use.

Keywords: Appendectomy; Acute Appendicitis; 
Leukocytes; C-Reactive Protein.

1. INTRODUCTION
Appendicitis is the most common emergent 

surgical operation worldwide, account for 7% 
lifetime risk. Nowadays, it is starting to increase 
in incidence in developing countries; an appen-
dectomy is the treatment of choice (1-3).

Appendicitis present usually with anorexia, 
and tenderness with localized rigidity in the 
right lower quadrant over Mc Burney’s point (4). 
Upon the new guidelines released in 2010, the 
current diagnosis is based on patient history, 
clinical examination and supported by imaging 
and Biomarkers such as WBC count and CRP (5, 
6). Alvarado score include symptoms, signs, and 
laboratory investigations are considered as a 
diagnostic strategy (7).

CT scan and US imaging are used for the di-
agnosis and make it more accurate. CT scan is 
more sensitive and specific than the US and it’s 
associated with a smaller number of negative 
appendectomy (8, 9).

Sometimes, an appendectomy done to a nor-
mal appendix, it has known as a negative ap-
pendectomy (NA) (10). Recently, there has been 
a consistent decline in NAR in the United States 
because of better diagnostic imaging tools (11). 
In adult clinically suspected patients, acute ap-
pendicitis was excluded if WBC count and CRP 
were normal at admission and during follow up 
period; normal WBC count is a risk factor to 
perform an NA (12).

Patients who undergone NA had more hospi-
talization stay and costs, and higher morbidity 
when compared with no perforated PA. NA could 
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be decreased by doing more observation and investigation 
for clinically suspected patients and not send them for 
surgery directly (13, 14).

Aim: To estimate the rate of negative appendectomy, 
and determine possible risk factors among King Abdulaziz 
University Hospital.

2. AIM
The aim of the study was to estimate the rate of negative 

appendectomy, and determine possible risk factors among 
King Abdulaziz University Hospital.

3. MATERIAL AND METHODS
A retrospective review study was done at King Abdu-

laziz university hospital (KAUH) in the western region of 
Saudi Arabia, Jeddah in June 2018 by using medical records 
(Phoenix). All patients who underwent appendectomy 
from January 2008 to June 2018 under the department of 
general surgery were included in the study. We excluded 
eleven incidental appendectomy cases and fi fty-three fi les 
couldn’t be reached (Inactive paper fi les). A sample size of 
fi ve hundred and fi ve patients was included in the study, 
four hundred forty-one fi les reached. The variables include 
demographic data (age, nationality), vitals (pulse & body 
temperature), clinical presentation, laboratory tests (WBC 
count, neutrophil count, CRP test). Alvarado score, imaging 
(CT, US), surgery notes, histopathology result, duration of 
hospitalization and outcomes. Data entry was performed 
by using Microsoft Excel 2016 and statistically analyzed 
by SPSS 21 using descriptive statistic, chi-square was es-
timated for the signifi cance between NA and presenting 
complaint, the examination fi nding, Alvarado score, refer-
rals, lab tests, and imaging. The t-test was estimated for 
the signifi cance between NA, TLC mean and automated 
neutrophils mean. For all tests the p value was considered 
statistically signifi cant if it was <0.05.

4. RESULTS
Four hundred and forty one patients underwent appen-

dectomy were studied; out of them 275 (62.4%) males and 
166 (37.6%) females.

Positive appendectomy (PA) was proven in 399 cases 
(90.3%), while 42 cases (9.5%) had negative appendectomy 
(NA). In NA sample, 15 cases (35.7%) were males and 27 
cases (64.3%) were females. Signifi cant relation between 
NA and gender (P=0.000179). Most admissions were in 
the young age group between 13-30 year, signifi cant rela-

tion was reported between NA and age groups (P=0.015) 
(Table1).

Appendectomy procedure rate was highest in 2010 by 
(26.9%) and reach its lowest in 2013 to be (1.4%). While, 
NAR was most common in 2008 (26.2%) and the minimum 
rate was zero during 2013, 2015 and 2016 (Figure 1).

Among all patients who underwent appendectomies 
the most common symptom was abdominal pain 408 cases 
(92.5 %), (29%) of patients reported migration of pain, most 
of the cases pain was localize at right lower quadrant 245 
case (55.6%), 2nd most common symptom was vomiting 290 
cases (65.8%), followed by nausea 183 cases (41.5%), fever 
158 cases (35.8 %), anorexia 140 cases (31.7%), diarrhea 55 

Gender Age-group Total appen-
dectomies NA NAR p-value

Female

Children 34 1 3.7%

0.037
Young age 109 24 88.9%
Middle age 17 2 7.4%
Seniors 6 0 0%

Male

Children 69 3 20%

0.312
Young age 169 12 80%

Middle age 37 0 0%

Seniors 9 0 0%

Table 1. Number of appendectomies for each age group and 
gender
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Figure 1. Rate per year 
 
 
 
 
 

Table 2. History part of clinical evaluation and reported referrals 

 PA NA P-value 

Figure 1. Rate per year

PA NA P-value

Chief complaint
Abdominal pain 
(91.7%)

Abdominal pain 
(92.9%) 0.743820

Vomiting (2%) Fever (2.4%)

Pain localiza-
tion

RLQ (55.9%) RLQ (52.4%) 0.806564
periumbilical 
(20.3%)

Periumbilical 
(33.3%)

epigastric area 
(5.5%) -

other (10.2%) other (7.2%)
Abdominal pain (2.9%) (2.5%) 0.8947
Vomiting (66.4%) (59.5%) 0.340648
Nausea (40.4%) (52.4%) 0.145391
Fever (36.8%) (26.2%) 0.142718
Anorexia (31.1%) (38%) 0.396018
Diarrhea (13.5%) (2.4%) 0.035428
Urology com-
plains (7%) (7.1%) 0.996250

Constipation (5%) (11.9%) 0.071614
Gynecological 
complains (5.5%) (22.2%) 0.00237

Referral
yes 12 cases (3%) 3 cases (7.1%)

0.128
no 307 cases 

(79.9%)
27 cases 
(64.3%)

Referred To

- Ob/gyn: 2cases 
(4.8%) 0.001

Fetal-medicine: 
1cases (0.3%) -

Endocrine: 1cases 
(0.3%) -

Infectious: 1cases 
(0.3%) -

Cardiology: 1cas-
es (0.3%) -

Table 2. History part of clinical evaluation and reported referrals
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cases (12.5%), urology complains 31 cases (7%), constipa-
tion 25 cases (5.7%) and gynecological complains 15 cases 
(3.4%) (Table 2).

In NA patients particularly the most common symptom 
was abdominal pain 40 cases (95.2%), (28.6%) of patients 
reported migration of pain, followed by vomiting 25 cases 
(59.5%), nausea 22 cases (52.4%) anorexia 16 cases (38.1%), 
fever 11 cases (26.2%), gynecological complains 6 cases 
(22.2%) of females, constipation 5 cases (11.9%), urology 
complains 3 cases (7.1%), and diarrhea 1 case (2.4%).

Significant relation with NA and both gynecological 
complains (P=0.00237) and diarrhea (P=0.0354). In NA 25 
cases (59.5%) presented after days of symptoms started, 
followed by hours in 4 cases (9.5%) and weeks in 3 cases 
(7.1%). although, NA cases reported that duration of illness 
extended till months (4.8%) the difference is statistically 
signifi cant (P=0.003). While in PA 72.2% presented after days 
of symptoms started, followed by hours (11%), weeks (2.3%) 
and months in (1%). Chronic illnesses of PA patients were 10 
cases (2.3%) DM, 8 cases (1.8%) HTN, 4 cases (1.1%) CVD, 
24 cases (5.4%) other. No chronic illnesses in all NA cases, 
except one case known to have chronic bronchial asthma.

At presentation in emergency department. 114 cases 
(25.9%) of the patients recorded fever (Temperature≥37.3). 
Meanwhile, 6 cases (14.3%) of NA had fever. Right iliac fossa 
tenderness was reported positively in 340 cases (85.2%) of 
PA. While, 33 cases (78.6%) of NA patients had RIF tender-
ness (Table 3). Similarly, rebound tenderness was positive 
in 250 cases (62.7%) of PA patients and 22 cases (52.4%) 
of the patients who underwent NA had positive rebound 
tenderness. In addition, Alvarado scoring was estimated 
for all cases, patients who underwent NA revealed scores 
less than 7 (69%), percentage for patient scored more than 7 
(31%) statistical signifi cance was prove (P=0.008). Referrals 
to gynecological clinic was documented in 2 cases (0.5%) 
of all females who underwent appendectomy, both of them 
were NA. statistically signifi cant (P=0.001).

Along the 42 cases of NA, 21 cases (50%) exhibited nor-
mal TLC (4.5-11.5k/uL), while 18 cases (42.9%) of NA had 
high count (TLC>11.6k/uL), and three 3 cases (7.1%) had 
low count (TLC<4.4k/uL). For automated neutrophil count 
19 cases (45.2%) was high (>7.6k/uL), same number were 
recorded with normal count (2-7.5k/uL). 50 cases (11.3%) of 
total sample had CRP test, 49 cases (11.1%) had high CRP 
test, only 1 case had normal CRP test (0.2%), while in NA 5 
cases (11.8%) had CRP all of them was high. Of all 166 fe-
males, pregnancy test was applied for 66 cases. all of them 
was negative except in four females, two of pregnant females 
had NA (Table 4).

Histopathological examination showed 24 cases (57.1%) 
with no pathological diagnosis, 10 cases (23.8%) lymphoid 
follicle, fecalith 3 cases (7.1%), fi brous obliteration 2 cases 
(4.8%), food impaction 1 case (2.4%). Although, out of 42 
NA cases US was obtained for 25 cases (59.5%), 9 cases 
(21.4%) showed positive signs of infl ammation and negative 
signs were reported in 16 cases (38.1%). While, from the 4 
patients who performed CT scan one case revealed nega-
tive appendicular infl ammatory signs (2.4%), and for the 
other three cases appendicitis signs were positive (7.1%).

Surgery reports in NA patients documented 10 cases 
(37.04%) of females exhibited gynecological diagnosis as 
ovarian cyst 5 cases (18.5%), ruptured ovarian cyst 3 cases 
(11.1%), fallopian tube adhesions 1 case (3.7%) and fallopian 
tube torsion 1 case (3.7%). out of all NA surgery fi ndings 
notes were gross infl ammation 23 cases (54.8%), Adhesions 
2 cases (4.8%), clear free fl uid 4 cases (9.5%). Besides that, 
3 cases (7.1%) didn’t reveal any gross infl ammatory signs.

Mean length of hospitalization for patient who under-
went PA was 3±0.2 days which is slightly higher than the 
patients who had NA 2.5±0.2 days. In the same manner, 
mean time of antibiotic intake were 4.992±12.1157 days for 
PA patients while for NA patients was 4±0.45 days.

5. DISCUSSION
Surgical excision of a normal appendix exposes patients 

to unnecessary anesthesia and surgical complications, it 
can be due to improper clinical assessment, unavailability 
of diagnostic modalities, or to prevent the possible adverse 
effect of AA, which delays the identifi cation of the accurate 
diagnosis. Many diseases resemble AA presentations. So, 
more effort should be directed toward decreasing NAR and 
its complications on patients and hospitals (15).

A signifi cant relation between NA and female gender 
(P=0.000182), 35.7% males and (64.3%) females. This was 
approved by other study revealed (22.9%) of cases were NA, 
(65%) of them was females and (35%) males (16). Our study 
results documented higher incidence at the reproductive 
age group, as teaching hospital we should have to expect 
lower NA rate (14).

Studies done in the United States, California University, 
NA rate was (9%). In Saudi Arabia, Arar central hospital NA 
rate was (3%), and In Jeddah KAUH 2012 NAR was (6.4%) 
(17-19). A study was done in Riyadh, in the period 1998-2003 
found those 23±8.67 years is the mean age-associated more 

PA(n=399) NA(n=42) P-value 
Normal Temperature 174 (43.6%) 20 (47.6%) 0.123
Hyperthermia 107 (26.8%) 6 (14.3%)
Alvarado >7 210 (52.6%) 13 (31%) 0.008
Alvarado <7 189 (47.4%) 29 (69%) 0.008
RIF 
Tenderness

yes 340 (85.2%) 33 (78.6%)
0.420

no 11 (2.8%) 2 (4.8%)
Rebound 
Tenderness

yes 250 (62.7%) 22 (52.4%)
0.513

no 97 (24.3%) 11 (26.2%)

Table 3. Temperature, examination, Alvarado score (Unit=cases)

PA(n=399) NA(n=42) P-value

TLC Mean 14.70±6.54 11.25±5.99 0.001157
Automated Neutrophils 
Mean 13.50±11.80 8.26±6.34 0.004795

Pregnancy-
test 

+ve 2 (3.8%) 2 (15.4%)
0.115888

-ve 51 (96.2%) 11 (84.6%)

x-ray
+ve 15 (3.8%) 1 (2.4%)

0.633
-ve 53 (13.3%) 6 (14.3%)

ultrasonog-
raphy

+ve 85(21.3%) 9 (21.4%)
0.055

-ve 65 (16.3%) 16 (38.1%)
Computed-
tomography 

+ve 70 (17.5%) 3 (7.1%)
0.35

-ve 8 (2%) 1 (2.4%)

Table 4. laboratory results, and the radiological report 
(Unit=cases)
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with NA (20). A privately insured patient was considered as 
a risk factor also (17).

Through our NA data females with known gynecological 
conditions were (25%) and with associated gynecological 
presentation were (24%) for NA and (5.5%) for PA cases 
with the statistically significant difference (p=0.00237). 
Although, not all of them were referred to the Gynecology 
clinic. Just as important, in another study Gynecological, 
referral was sought in (57.1%) of females who were sus-
pected to have AA; nearly all of them have underlying gy-
necological cause for acute abdomen, and appendicitis was 
ruled out (21). Therefore, to reduce NAR among young age 
females, the transvaginal ultrasound was needed in addi-
tion to abdominal ultrasound in suspected gynecological 
disease (22).

In the United States, NAR is more in females than in 
males. There are many gynecological diseases similar to 
AA, and NA is more frequent among reproductive-age 
women (11, 17). NA was found to be higher among females 
at Arar Central Hospital in the Northern Border Province 
of Saudi Arabia (18).

In our study, the primary presenting complaint in NA 
patients is abdominal pain, followed by vomiting, nausea, 
anorexia, and fever, none of the associated symptoms show 
statistical significance. Similarly, abdominal pain was the 
most frequent symptom in other researches followed by 
vomiting (62.1%), anorexia (58.6%), nausea (48.3%), and 
fever (24.1%). Vomiting showed significant difference 
p=0.072 (19).

The challenge of AA diagnosis is the atypical presenta-
tion, variation of presenting complaint severity and subjec-
tive factors as the description of pain course and nature. 
However, (80%) of diagnosing AA depends on clinical 
assessment (23). Despite, from our total patients (48.1%) 
presented to the hospital had normal body temperature; 
(51.3%) of them had NA and (47.8%) PA, no statistical 
significance was proven. Conversely, other researches 
proved that normal temperature was significant in rela-
tion to appendectomy (p=0.016) (22). Only (3.7%) of their 
PA patients had a normal body temperature. While fever 
was recorded in (96.1%) of PA patients (24). Furthermore, 
our study showed that Alvarado score is statically signifi-
cant (p=0.008), with NA patients score > seven in (31%) of 
cases, that may indicate emergent surgery for the normal 
appendix. This goes with another study, where (41%) of NA 
patients their Alvarado score was > 7 (p=0.0001). For this 
reason, it’s advisable to do CT scan along with Alvarado 
score to limit this rate (16).

While literature (25,26) had proven the significance of 
diagnostic imaging, our study did not favor the same. We 
found that X-ray, CT, US are insignificant in relation to NA. 
Although, US used in half of NA cases it revealed positive 
inflammatory signs in (21.4%) cases and negative signs in 
(38.1%) cases. Moreover, CT percentage of usage among NA 
cases was (9.5%), positive signs appeared in (7.1%), and no 
signs of inflammation were shown in (2.4%). Comparable 
study perceived similar results, for instinct King Khalid 
University Hospital, (5.5%) of their patients had NA in spite 
of performing preoperative CT scan, which means that CT 
scan does not conclusively improve the outcome of mis-

guided diagnosis (11, 20).
In the western region of Saudi Arabia, imaging and labo-

ratory findings are very helpful in starting the diagnosis of 
AA if atypical presentation were found (18).

Previous studies consistently demonstrated that preop-
erative imaging coincides with reductions in the NAR (27) 
and the escalated concerns over diagnostic errors highly 
recommend incorporation of US, CT, and X-ray implanta-
tion while establishing AA as the diagnosis (6).

Variation in performing radiological investigation for 
AA through initial evaluation might be due to multiple 
factors, such as availability of equipment and expertise, 
institutional preference and the alleged need for diagnosis 
confirmation (28). Nevertheless, we believe that low utili-
zation of diagnostic imaging is the risk factor that exposes 
patients to NA.

Mean TLC is (14.70±6.54k/ uL) in PA and (11.25±5.99k/
uL) in NA, with proven statistical significance (P=0.001157). 
Besides, automated neutrophils are lower in NA cases 
8.26±6.34 than PA cases 13.50±11.80 (P=0.004795). 
Other study showed the mean of TLC which was high in 
PA 13.91±4.04, while in NA WBC count was 11.43±3.78 
(p=0.0001). Accordingly, delaying an appendectomy in pa-
tients with TLC in ranges between (9-8k/uL) would reduce 
the NAR (15). Similarly, CRP which has moderate diagnos-
tic value as the inflammatory marker (24), (11.3%) of our 
patients had CRP marker done, in another study CRP show 
statically significant difference (P < 0.001) between PA and 
NA count for (73%), (46%) respectively.

Our judge for NA based on inflammatory cells infiltra-
tion present under microscope on histopathology lab (29), 
in our study, histopathological examination of NA reports 
no pathological diagnosis (60%), lymphoid follicle (25%), 
fibrous obliteration (5%), fecalith (7.5%) and food impac-
tion (2.5%) with no inflammatory cells have been noted. In 
contrast, to study done in Egypt, the obstructed lesion has 
evidence of inflammation represent as fecalith (9.6%) and 
fruit seeds (1.2%) (30).

KAUH surgeons consider 23 out of 42 cases of NA in-
flamed grossly during the surgery, such disagreement be-
tween surgeons and pathologists was reported in similar 
studies in Riyadh, 11 of the 43 NA patients looked inflamed 
grossly as will (26, 31). Other findings are documented as 
an ovarian cyst, fallopian tube torsion, likewise with previ-
ous study findings, which can be a reason for the NA to be 
higher in female (18).

NA duration of hospitalization and duration of antibiot-
ics course both were lower than PA. Controverting to our 
results, previous studies documented that average cost of 
hospitalization is higher for NA cases in median cost per 
admission than PA cases. Although the cost of hospital-
ization in our hospital couldn’t be obtained, we are sure 
it is considered a burden in different ways. For example, 
availability of beds, equipping staff, financially costing the 
hospital administration (14).

Limitations: Fifty-three files were inactive. Also, detailed 
history, physical examination, and radiological reports data 
were not adequately documented in 2008-2012. Alvarado 
score was not calculated in the patient’s file, and we calculate 
a patient’s score by the available data in the profile.
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6. CONCLUSION
On the whole, NAR was (9.5 %), with significant risk fac-

tors for the female gender, TLC, WBC left shift, gynecologi-
cal complaints, and gynecology referrals. For these reasons, 
we urge proper clinical evaluation involve documenting 
Alvarado score, using CRP, efficient radiological utilization. 
Also, considering more referrals to gynecological special-
ists in patients with similar presentation. Moreover, about 
the literature with holding appendectomy is recommended 
if WBC is within the normal range. Investing in time and 
equipment for proper clinical assessment can avoid the 
unnecessary burden and save our resources for better use.
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