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Abstract 

Introduction: Studies have proposed the use of antibiotics only in cases of acute uncomplicated 

appendicitis (AUA). However, there remains a paucity of data evaluating this nonoperative 

approach in the vulnerable frail geriatric population. The aim of this study is to examine long-

term outcomes of frail geriatric patients with AUA treated with appendectomy compared to 

initial nonoperative management. 

Methods: We conducted a one-year (2017) analysis of the Nationwide Readmissions Database 

and included all frail geriatric (age ≥65) patients with a diagnosis of AUA. Frailty was assessed 

using the 5-factor modified frailty index (mFI). Patients were stratified into those undergoing 

appendectomy at index admission (OP) vs. those receiving antibiotics only without operative 

intervention (NOP). Propensity score matching in a 1:1 ratio was performed adjusting for 

patient- and hospital-related factors. 

Results: A total of 5,562 frail geriatric patients with AUA were identified from which a matched 

cohort of 1,320 patients in each group was obtained. Patients in the NOP and OP were 

comparable in terms of age (75.5±7.7 vs. 75.5±7.4 years; p=0.882) and mFI (0.4 [0.4-0.6] vs. 0.4 

[0.4-0.6]; p=0.526). Failure of NOP management was reported in 18% of patients, 95% of which 

eventually underwent appendectomy. Over the 6-month follow-up period, patients in the NOP 

group had significantly higher rates of Clostridium difficile enterocolitis (3% vs. 1%; p<0.001), 

greater number of overall hospitalized days (5 [3-9] vs. 4 [2-7] days; p<0.001) and higher overall 

costs (16 [12-25] vs. 11 [8-19] $K; p<0.001). Patients undergoing appendectomy after failed 

NOP had significantly higher rates of complications (20% vs. 11%; p<0.001), mortality (4% vs. 

2%; p=0.019), and appendiceal neoplasm (3% vs. 1%; p=0.027). 



Conclusion: One in six patients failed NOP within 6 months and required appendectomy with 

subsequent more complications and higher mortality. Appendectomy may offer better outcomes 

in managing AUA in the frail geriatric population. 
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Introduction 

Acute appendicitis is the most common cause of acute abdomen in emergency care units 

in the United States, representing a lifetime prevalence of approximately 7%. (1) Appendectomy 

has been the gold standard treatment for appendicitis for over a century, with a major advance 

made in the 1990s, with the advent of the minimally invasive laparoscopic approach instead of 

the more conventional open one. (2) 

Although generally well tolerated, appendectomy remains a major surgical procedure that 

is associated with postoperative morbidity. (3) The treatment of appendicitis with an antibiotics-

first strategy was historically reserved for patients who were many days into an inflammatory 

process, presenting with complicated forms of appendicitis. (4) In cases of acute uncomplicated 

appendicitis [AUA], the use of antibiotics alone is still limited by conflicting results of recent 

studies. (5-8) 

Frailty is a clinical syndrome of increased vulnerability resulting from the age-associated 

accumulation of physiologic deficits. (9, 10) Multiple studies have suggested the superiority of 

frailty as opposed to a patient’s chronological age in predicting worse outcomes in surgery. (11-

17) The increased risk compared to the younger and non-frail population has made the decision 

to proceed with operative intervention a more challenging one, with increased interest in treating 

patients nonoperatively. However, the high recurrence of appendicitis in its uncomplicated or 

complicated forms following nonoperative management poses the risk of a second, perhaps 

stronger hit necessitating operation to an even more vulnerable patient. The aim of our study was 

to examine outcomes of frail geriatric patients with AUA treated with appendectomy compared 

to initial nonoperative management, and to determine the morbidity and mortality associated 



with delayed appendectomy. We hypothesized that delayed appendectomy is associated with 

worse outcomes. 

Methods 

Data Source 

We conducted a 1-year (2017) cohort analysis of the Healthcare Cost and Utilization 

Project’s Nationwide Readmissions Database [NRD] that is maintained by the Agency for 

Healthcare Research and Quality. With up to 17 million admissions annually, it provides 

longitudinal follow-up data on a nationally representative sample of patient admissions and 

subsequent readmission(s) within a one-year period. The NRD utilizes an anonymous patient 

identifier to track readmissions within a given calendar year. The University of Arizona 

Institutional Review Board granted this study exemption from approval because the NRD only 

contains de-identified data. 

Study Population 

 We included all geriatric (age ≥65 years) frail patients admitted with a principal diagnosis 

of acute uncomplicated appendicitis [AUA]. (Appendix 1) Frailty was assessed using the 5-

factor modified frailty index [mFI]. The mFI is based on a score where one point is given for 

each of the following comorbid diagnoses present: hypertension requiring treatment, diabetes 

mellitus, chronic obstructive pulmonary disease [COPD], congestive heart failure [CHF], and 

non-independent functional status. The mFI is then obtained by dividing the calculated score by 

five. Frail status was defined as any patient with an mFI ≥0.4. (18) 

We excluded patients admitted on an elective basis. Patients who expired during their 

index admission without evidence of operative intervention were also excluded. 

Patient Stratification 



Frail geriatric patients admitted with a principal diagnosis of AUA were stratified based 

on the management approach during their index admission: patients undergoing appendectomy 

defined as operative intervention [OP] vs. patients without evidence of operative intervention 

[NOP]. (Appendix 1) 

Data Points and Definitions 

 The following data points were analyzed for each patient: demographics, comorbidities, 

weekend admission, severity of illness, healthcare coverage, median household income quartile, 

hospital bedsize, and hospital teaching status. The severity of illness was measured using the 

NRD validated variable “APRDRG_Severity” (all patient refined diagnosis related groups 

severity of illness subclass). This allows for the categorization of patients based on their severity 

of illness into minor, moderate, major, and extreme. 

 We also analyzed data regarding patient in-hospital outcomes during the index admission 

and subsequent readmission(s), if any. This included the incidence of Clostridium difficile 

enterocolitis, complications, procedure-related mortality, appendiceal neoplasm, total hospital 

length of stay [LOS], and total hospital costs. 

Outcome Measures 

 The primary outcome measures were 6-month treatment effectiveness for all patients, and 

complications and procedure-related mortality for patients who underwent appendectomy. 

Treatment effectiveness was defined as no recurrence of appendicitis in either its uncomplicated 

or complicated forms during the 6-month period following the index admission. Procedure-

related mortality was defined as mortality during the admission in which the appendectomy was 

performed. (Appendix 1) 



The secondary outcome measures were Clostridium difficile enterocolitis, appendiceal 

neoplasm, overall hospital LOS, and total hospital costs. 

Statistical Analysis 

We performed descriptive statistics for the baseline characteristics of the study sample. 

Continuous normally distributed variables were reported as a mean and standard deviation. 

Continuous skewed variables were reported as a median and interquartile range. Categorical 

variables were reported as counts and proportions. To analyze the differences between the two 

study groups, we used the Pearson’s chi-squared test (χ2) for categorical variables, the student’s 

independent t-test for continuous normally distributed variables, and the Mann-Whitney U-test 

for continuous skewed variables. 

To ascertain the effect of the management approach at the index admission on patient 

outcomes while adjusting for measurable confounding factors, we performed propensity score 

matching using a 1:1 matching ratio. The following variables were accounted for: demographics, 

comorbidities, weekend admission, severity of illness, healthcare coverage, median household 

income quartile, hospital bedsize, and hospital teaching status. A logistic regression model was 

used to generate a propensity score (ranging from 0 to 1) for each patient. The nearest neighbor 

model match, using a caliper width of 0.01, was utilized to identify patients that were 

subsequently included in the post-match analysis. 

We also performed a subanalysis of patients that eventually underwent appendectomy to 

examine the impact of a delayed operative intervention on complications and procedure-related 

mortality. 



We considered a P value of less than 0.05 (p<0.05) as statistically significant. All 

statistical analyses were carried out using the Statistical Package for the Social Sciences (SPSS, 

version 27; SPSS, Inc., Armonk, NY). 

Results 

We identified a total of 12,768 geriatric patients with a principal diagnosis of AUA, 

6,074 (48%) of which were considered frail. After excluding patients admitted on an elective 

basis and patients who died during the index admission without operation, 5,562 patients were 

included in our analysis. Patients were stratified according to the management approach at the 

index admission: 4,242 (76%) underwent operative intervention (appendectomy) during the 

index admission (OP), and 1,320 (24%) were managed nonoperatively (NOP). Patients were then 

matched in a 1:1 ratio, with 1,320 patients in each group. (Figure 1) Pre-match characteristics of 

the study sample are detailed in Table 1. 

 No significant differences in patient and hospital-related characteristics were noted after 

matching. Mean age was 75.5±7.6 years, 49% were female, and median Charlson Comorbidity 

Index [CCI] was 5 [4-7]. More than a third of patients (35%) presented with major or extreme 

illness severity. The majority of patients were admitted to metropolitan teaching hospitals (67%). 

(Table 2) 

 Six-month treatment effectiveness was significantly lower in the NOP group (82%) 

compared to the OP group (100%) (p<0.001). Patients in the NOP group had significantly higher 

rates of Clostridium difficile enterocolitis (3% vs. 1%; p<0.001), longer overall hospital LOS (5 

[3-9] days vs. 4 [2-7] days; p<0.001), and higher total hospital costs ($16,000 [12,000-25,000] 

vs. $11,000 [8,000-19,000]; p<0.001). 



 Among patients who failed initial NOP management, 222 (95%) eventually underwent 

appendectomy during the 6-month follow-up period. Upon examining patients who underwent 

appendectomy, rates of complications were significantly higher in patients of the NOP group 

who underwent a delayed appendectomy compared to patients undergoing appendectomy at the 

index admission (20% vs. 11%; p<0.001). This was also the case for procedure-related mortality 

(4% vs. 2%; p=0.019), and incidence of appendiceal neoplasm (3% vs. 1%; p=0.027). (Table 3) 

Discussion 

 The findings of our study indicate that in a nationally representative sample, one in six 

frail geriatric patients with AUA failed nonoperative management and subsequently required 

appendectomy within 6 months of their index admission. Over the 6-month follow-up period, 

nonoperatively managed patients had significantly higher rates of Clostridium difficile 

enterocolitis, longer overall hospital stays, and higher total hospital costs. Additionally, 

compared to patients undergoing appendectomy at their index admission, patients with a delayed 

appendectomy had significantly more complications, procedure-related mortality, and 

appendiceal neoplasms. 

 Reported rates of failure of nonoperative management in cases of AUA vary between 

studies, and are mainly dependent on the duration of follow-up after the initial diagnosis. In their 

five-year observational follow-up of patients in the Appendicitis Acuta (APPAC) multicenter 

randomized clinical trial, Salminen et al. reported a cumulative incidence of recurrent 

appendicitis that increased from 27% at one-year to 39% at five years. (19) In our study, the 

reported six-month failure rate of NOP was 18%, which is at the lower end of the rates reported 

in the literature. This finding can be explained by the shorter follow-up duration and the stringent 

definition of failure of NOP we adopted: patients who failed a conservative nonoperative 



management during their index admission and required appendectomy during the said admission 

would have been still considered as OP patients. Di Saverio et al. found that short-term (<7 days) 

failure of antibiotics treatment alone was 12%, with those patients eventually requiring 

appendectomy. (20) 

 In the NOP group, the majority of patients (95%) readmitted with a diagnosis of 

appendicitis eventually underwent appendectomy within the 6-month follow-up period. Harnoss 

et al. conducted a systematic review with meta-analysis of four trials and four cohort studies 

evaluating the role of antibiotics alone vs. surgical therapy for uncomplicated appendicitis. The 

authors reported a 1-year failure of nonoperative management rate of 27% in the antibiotics 

group. In line with the findings of our study, the vast majority (97%) of patients with persistent, 

worsening, or recurring symptoms eventually underwent appendectomy. More than half of those 

patients (54%) required the appendectomy during their index admission. (21) As for the 

operative group, zero patients in our study were readmitted with recurring symptoms during the 

6-month follow-up period. This is again corroborated by the study of Harnoss et al. where less 

than 1% of patients in the operative group required reoperation within 1 year of their index 

admission. (21) 

 The routine and prolonged utilization of antibiotics in cases of acute uncomplicated 

appendicitis will result in resolution of symptoms in some patients, either because of the direct 

effect of antibiotics, or simply because of the spontaneous resolution of appendicitis. However, 

this practice may increase the risk of emergence of Clostridium difficile enterocolitis, 

antibacterial resistance, and allergic reactions. (22) This was evident in our study, where more 

than twice as much patients in the NOP group had Clostridium difficile enterocolitis compared to 

patients of the OP group. 



The overall hospital LOS in the NOP group was significantly longer. This can be 

explained by the high recurrence rate in this group, and the subsequent need for readmission, and 

in the majority, operation. Varadhan et al. performed a meta-analysis of randomized controlled 

trials comparing antibiotic therapy alone with surgery in adult patients and found no association 

between the management approach and the hospital LOS. (23) However, contrary to our study, 

the reported hospital LOS was mainly that of the index admission, and not the overall hospital 

LOS dictated by the need for readmission. Therefore, their reported results represent an 

underestimation of the actual hospital stay of patients taking antibiotics only. Upon examining 

the cost-effectiveness of nonoperative management vs. laparoscopic appendectomy for AUC, 

Wu et al. reported that nonoperative management without interval appendectomy costs $1865 

less than operative management per patient. However, if a patient were to be readmitted for an 

interval appendectomy, the overall costs were $4,271 more than operative management. (24) 

This is in line with our results where the total hospital costs per patient in the NOP were $5000 

more on average. 

 Frail geriatric patients diagnosed with AUA undergoing delayed appendectomy following 

failure of the nonoperative approach incurred significantly more complications compared to 

patients with early appendectomy. Following initial discharge, patients readmitted with recurring 

symptoms were more likely to have complicated forms of appendicitis, i.e. appendiceal 

perforation and generalized peritonitis. Upon examining risk factors for appendiceal perforation 

in elderly patients with acute appendicitis, Omari et al. concluded that a patient’s pre-hospital 

time delay was the most important risk factor, but not the in-hospital time delay. (25) Frail 

geriatric patients failing antibiotics treatment alone are at an increased risk of having a delayed 

presentation. Vons et al. conducted a controlled trial evaluating 239 patients across 6 centers who 



were randomized to operative or nonoperative management of appendicitis. Incidence of 30-day 

postintervention peritonitis was significantly higher in the antibiotics alone group compared to 

the appendectomy group (8% vs. 2%; p<0.05). (8) 

In our cohort, patients with a delayed appendectomy were three times more likely to 

develop sepsis postoperatively, and had significantly higher rates of mortality. This is in light of 

the recurrent evidence suggesting that older age and appendiceal rupture are highly associated 

with postoperative sepsis. (25-28) Kotaluoto et al. performed a population-based analysis over 

two decades in Finland to examine appendectomy-related mortality. The authors found that 

elderly patients (age ≥65 years) and patients with complicated appendicitis defined as perforation 

and subsequent sepsis to be at 38.7 and 3.2 times the risk of mortality, respectively. (29) 

In almost 2% of all appendectomies in our study, a diagnosis of appendiceal neoplasm 

was made. This rate was significantly higher in patients initially managed nonoperatively (3% 

vs. 1%), suggesting that delayed appendectomy might be a risk factor. This is supported by the 

Peri-Appendicitis Acuta clinical trial were patients initially successfully treated nonoperatively 

were then randomized to either receive interval appendectomy or followed-up with serial 

magnetic resonance imaging studies. The study was prematurely terminated after an interim 

analysis revealed a neoplasm rate of 20%. The reported rate was even higher at 29% for patients 

age 40 years and above. (30) The sizable differences in rates of appendiceal neoplasm compared 

to our study can be explained by the exclusive selection of cases of complicated appendicitis to 

start with. Nonetheless, this association suggests the need for appendectomy in patients with a 

diagnosis of appendicitis to avoid potentially fatal consequences. 

 This study is not without limitations. First, given the retrospective nature of the NRD 

database, the observed increase in complications and procedure-related mortality in patients of 



the NOP group undergoing delayed appendectomy can only be interpreted as an association and 

not necessarily a causation. Second, there was no randomization of patients as to which 

management approach was adopted, which can lead to residual confounding bias. Third, we do 

not have data on the exact cause of death. However, we were stringent in defining procedure-

related mortality as mortality occurring during the admission of the operative intervention, i.e. 

appendectomy. Fourth, identifying patients who failed NOP management during their index 

admission was not possible due to the retrospective nature of the database. Therefore, it is 

possible that the reported failure rate of NOP is an underestimate of the actual rate. Overall, this 

study was derived from the NRD database, a well-established database in the field of surgery 

research. It also has the strength of incorporating a large, multi-institutional sample of patients in 

the United States, making it nationally representable. 

Conclusion 

 Operative management of frail geriatric patients presenting with acute uncomplicated 

appendicitis may offer better outcomes than antibiotics treatment alone. Patients undergoing 

delayed appendectomy had had longer hospital stays, incurred higher healthcare costs, and 

experienced more complications and mortality. Appendectomy offers the evident advantage of 

complete and long-term resolution of appendicitis and related symptoms in this vulnerable 

population. 
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Figure 1: Patient flow diagram 

Appendix 1: ICD 10 Diagnosis and Procedure Codes 

  



Table 1: Pre-match characteristics of the study sample 

Variables 
NOP 

(n=1320) 

OP 

(n=4242) 
P value 

Demographics    

Age, years, mean ± SD 75.5±7.7 73.0±6.8 <0.001* 

Age distribution, n (%)    

65-79 years 891 (67.5) 3437 (81.0)  

≥80 years 429 (32.5) 805 (19.0) <0.001* 

Female, n (%) 659 (49.9) 2290 (54.0) 0.010* 

Comorbidities, n (%)    

Hypertension 637 (48.3) 2251 (53.1) 0.002* 

Diabetes Mellitus 336 (25.5) 977 (23.0) 0.070 

CHF 199 (15.1) 336 (7.9) <0.001* 

COPD 229 (17.3) 703 (16.6) 0.510 

Functional disability 543 (41.1) 1382 (32.6) <0.001* 

MI 102 (7.7) 198 (4.7) <0.001* 

CKD 220 (16.7) 462 (10.9) <0.001* 

Liver disease 69 (5.2) 135 (3.2) 0.001* 

Cancer 223 (16.9) 245 (5.8) <0.001* 

Dementia 101 (7.7) 147 (3.5) <0.001* 

Malnutrition 94 (7.1) 112 (2.6) <0.001* 

Anemia 293 (22.2) 569 (13.4) <0.001* 

Alcohol Use Disorder 19 (1.4) 82 (1.9) 0.241 

Smoking 79 (6.0) 250 (5.9) 0.901 

CCI, median [IQR] 5 [4-7] 4 [4-5] <0.001* 

5-factor mFI, median [IQR] 0.4 [0.4-0.6] 0.4 [0.4-0.4] 0.065 

Weekend Admission, n (%) 331 (25.1) 1023 (24.1) 0.475 

Severity of Illness, n (%)   <0.001* 

Minor or Moderate 872 (66.1) 3444 (81.2)  

Major or Extreme 448 (33.9) 798 (18.8)  

Healthcare Coverage, n (%)   0.030* 

Medicare 1167 (88.4) 3699 (87.2)  

Medicaid 22 (1.7) 74 (1.7)  

Private Insurance 105 (8.0) 392 (9.2)  

Self-pay 6 (0.4) 15 (0.4)  

Other 20 (1.5) 62 (1.5)  

Median Household Income Quartile, n (%)   0.908 

Lower 350 (26.5) 1121 (26.4)  

Lower-middle 347 (26.3) 1094 (25.8)  

Upper-middle 313 (23.7) 1047 (24.7)  

Upper 310 (23.5) 980 (23.1)  

Hospital Bedsize, n (%)   0.011* 

Small 242 (18.4) 775 (18.3)  

Medium 364 (27.6) 1347 (31.8)  

Large 714 (54.0) 2120 (50.0)  

Hospital Teaching Status, n (%)   <0.001* 

Metropolitan non-teaching 295 (22.3) 1246 (29.4)  

Metropolitan teaching 884 (67.0) 2606 (61.4)  

Non-metropolitan 141 (10.7) 390 (9.2)  

NOP=nonoperative management; OP=operative management; SD=standard deviation; CHF=congestive heart 

failure; COPD=chronic obstructive pulmonary disease; MI=myocardial infarction; CKD=chronic kidney disease; 

CCI=Charlson comorbidity index; IQR=interquartile range; mFI=modified frailty index; *=statistically significant 



Table 2: Post-match characteristics of the study sample 

Variables 
NOP 

(n=1320) 

OP 

(n=1320) 
P value 

Demographics    

Age, years, mean ± SD 75.5±7.7 75.5±7.4 0.882 

Age distribution, n (%)   0.771 

65-79 years 891 (67.5) 899 (68.1)  

≥80 years 429 (32.5) 421 (31.9)  

Female, n (%) 659 (49.9) 641 (48.6) 0.483 

Comorbidities, n (%)    

Hypertension 637 (48.3) 666 (50.5) 0.259 

Diabetes Mellitus 336 (25.5) 347 (26.3) 0.625 

CHF 199 (15.1) 194 (14.7) 0.785 

COPD 229 (17.3) 253 (19.2) 0.230 

Functional disability 543 (41.1) 514 (38.9) 0.256 

MI 102 (7.7) 86 (6.5) 0.224 

CKD 220 (16.7) 190 (14.4) 0.107 

Liver disease 69 (5.2) 73 (5.5) 0.730 

Cancer 223 (16.9) 214 (16.2) 0.637 

Dementia 101 (7.7) 113 (8.6) 0.395 

Malnutrition 94 (7.1) 75 (5.7) 0.131 

Anemia 293 (22.2) 255 (19.3) 0.068 

Alcohol Use Disorder 19 (1.4) 28 (2.1) 0.185 

Smoking 79 (6.0) 65 (4.9) 0.230 

CCI, median [IQR] 5 [4-7] 5 [4-7] 0.703 

5-factor mFI, median [IQR] 0.4 [0.4-0.6] 0.4 [0.4-0.6] 0.526 

Weekend Admission, n (%) 331 (25.1) 335 (25.4) 0.867 

Severity of Illness, n (%)   0.271 

Minor or Moderate 872 (66.1) 845 (64.0)  

Major or Extreme 448 (33.9) 475 (36.0)  

Healthcare Coverage, n (%)   0.247 

Medicare 1167 (88.4) 1167 (88.5)  

Medicaid 22 (1.7) 15 (1.1)  

Private Insurance 105 (8.0) 115 (8.7)  

Self-pay 6 (0.4) 3 (0.2)  

Other 20 (1.5) 20 (1.5)  

Median Household Income Quartile, n (%)   0.472 

Lower 350 (26.5) 386 (29.2)  

Lower-middle 347 (26.3) 329 (24.9)  

Upper-middle 313 (23.7) 302 (22.9)  

Upper 310 (23.5) 303 (23.0)  

Hospital Bedsize, n (%)   0.606 

Small 242 (18.4) 248 (18.8)  

Medium 364 (27.6) 383 (29.0)  

Large 714 (54.0) 689 (52.2)  

Hospital Teaching Status, n (%)   0.920 

Metropolitan non-teaching 295 (22.3) 290 (22.0)  

Metropolitan teaching 884 (67.0) 883 (66.9)  

Non-metropolitan 141 (10.7) 147 (11.1)  

NOP=nonoperative management; OP=operative management; SD=standard deviation; CHF=congestive heart 

failure; COPD=chronic obstructive pulmonary disease; MI=myocardial infarction; CKD=chronic kidney disease; 

CCI=Charlson comorbidity index; IQR=interquartile range; mFI=modified frailty index 



Table 3: Sub-analysis of patients undergoing appendectomy 

Outcomes 
NOP 

(n=222) 

OP 

(n=1320) 
P value 

Complications 44 (19.8) 143 (10.8) <0.001* 

Surgical site infection 7 (3.2) 28 (2.9) 0.340 

Abscess 5 (2.3) 24 (1.8) 0.660 

Sepsis 18 (8.1) 37 (2.8) <0.001* 

Cardiovascular 3 (1.4) 14 (1.1) 0.701 

Cerebrovascular 1 (0.5) 8 (0.6) 0.778 

Renal 4 (1.8) 20 (1.5) 0.750 

Ileus 4 (1.8) 18 (1.4) 0.611 

Intestinal obstruction 2 (0.9) 14 (1.1) 0.828 

Peritonitis 17 (7.7) 0 (0) <0.001* 

Perforation 21 (9.5) 0 (0) <0.001* 

Procedure-related mortality 9 (4.1) 22 (1.7) 0.019* 

Appendiceal neoplasm 7 (3.2) 16 (1.2) 0.027* 

NOP=nonoperative management; OP=operative management; *=statistically significant 

  



 
 
Figure 1: Patient flow diagram 
  



Appendix 1: ICD 10 Diagnosis and Procedure Codes 

Variables Code Description 

Diagnoses   

Acute uncomplicated appendicitis K3530 Acute appendicitis with localized peritonitis, without perforation or gangrene 

 K3531 Acute appendicitis with localized peritonitis and gangrene, without perforation 

 K3580 Unspecified acute appendicitis 

 K35890 Other acute appendicitis without perforation or gangrene 

 K35891 Other acute appendicitis without perforation, with gangrene 

Clostridium difficile A0471 Enterocolitis due to Clostridium difficile, recurrent 

 A0472 Enterocolitis due to Clostridium difficile, not specified as recurrent 

Surgical site infection T8140XA Infection following a procedure, unspecified, initial encounter 

 T8141XA Infection following a procedure, superficial incisional surgical site, initial encounter 

 T8142XA Infection following a procedure, deep incisional surgical site, initial encounter 

 T8143XA Infection following a procedure, organ and space surgical site, initial encounter 

 T8149XA Infection following a procedure, other surgical site, initial encounter 

Abscess K6811 Postprocedural retroperitoneal abscess 

Sepsis T8112XA Postprocedural septic shock, initial encounter 

 T8144XA Sepsis following a procedure, initial encounter 

Cardiovascular I97111 Postprocedural cardiac insufficiency following other surgery 

 I97121 Postprocedural cardiac arrest following other surgery 

 I97131 Postprocedural heart failure following other surgery 

 I97191 Other postprocedural cardiac functional disturbances following other surgery 

 T8111XA Postprocedural cardiogenic shock, initial encounter 

Cerebrovascular I97821 Postprocedural cerebrovascular infarction following other surgery 

Renal N990 Postprocedural (acute) (chronic) kidney failure 

Ileus K560 Paralytic ileus 

Intestinal obstruction K9130 Postprocedural intestinal obstruction, unspecified as to partial versus complete 

 K9131 Postprocedural partial intestinal obstruction 

 K9132 Postprocedural complete intestinal obstruction 

Peritonitis K3520 Acute appendicitis with generalized peritonitis, without abscess 

 K3521 Acute appendicitis with generalized peritonitis, with abscess 

   

Perforation K3532 Acute appendicitis with perforation and localized peritonitis, without abscess 

 K3533 Acute appendicitis with perforation and localized peritonitis, with abscess 

Appendiceal neoplasm C181 Malignant neoplasm of appendix 

 C7A020 Malignant carcinoid tumor of the appendix 

 D121 Benign neoplasm of appendix 

 D3A020 Benign carcinoid tumor of the appendix 

 D373 Neoplasm of uncertain behavior of appendix 

Procedure   

Appendectomy 0DBJ0ZZ Excision of Appendix, Open Approach 

 0DBJ3ZZ Excision of Appendix, Percutaneous Approach 

 0DBJ4ZZ Excision of Appendix, Percutaneous Endoscopic Approach 

 0DBJ7ZZ Excision of Appendix, Via Natural or Artificial Opening 

 0DBJ8ZZ Excision of Appendix, Via Natural or Artificial Opening Endoscopic 

 0DTJ0ZZ Resection of Appendix, Open Approach 

 0DTJ4ZZ Resection of Appendix, Percutaneous Endoscopic Approach 

 0DTJ7ZZ Resection of Appendix, Via Natural or Artificial Opening 

 0DTJ8ZZ Resection of Appendix, Via Natural or Artificial Opening Endoscopic 

 


