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Abstract 
Background  Foreign body appendicitis is an uncommon cause of acute abdomen, accounting for less than 
0.001% of all appendicitis cases. Sand ingestion due to pica is a rarely reported etiology. Pica, defined as the 
persistent consumption of non-nutritive substances, is associated with iron deficiency anemia and may 
present with serious gastrointestinal complications. 
Case presentation  A 43-year-old female presented to Leratong Hospital, Johannesburg, South Africa, with 
a one-day history of lower abdominal pain and vomiting. Examination revealed peritonitis with tachycardia 
(116 beats per minute). Laboratory findings included hemoglobin 9.5 g/dL, white cell count 11.6 × 10⁹/L, and 
C-reactive protein 150 mg/L. Abdominal radiography demonstrated diffuse radiopaque material throughout 
the colon. Laparoscopic appendectomy was converted to open surgery due to equipment failure. 
Intraoperative findings revealed a perforated appendiceal base with the lumen filled with sand and a sand-
laden large bowel causing displacement of the transverse colon into the pelvis. Histopathology confirmed 
acute appendicitis with peritonitis. Postoperatively, the patient disclosed a five-year history of sand ingestion 
attributed to pica. 
Conclusion  This case illustrates that pica-related sand ingestion can result in complicated appendicitis with 
perforation. Clinicians managing patients with unexplained anemia or radiopaque material on imaging should 
consider pica as a differential diagnosis and actively inquire about non-nutritive substance ingestion during 
history-taking. 
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1. Introduction 

Acute appendicitis remains the most common cause 
of surgical acute abdomen worldwide, with a lifetime 
risk of appendectomy estimated between 7% and 12% 
[1],[2]. The pathogenesis typically involves obstruction 
of the appendiceal lumen by fecaliths, lymphoid 
hyperplasia, or, rarely, foreign bodies, progressing 
through inflammation to necrosis and perforation 
[2],[3]. Foreign body appendicitis accounts for less 
than 0.001% of all appendicitis cases, and in a 
comprehensive 100-year review, Klingler et al. 
documented only 256 cases of ingested foreign bodies 
lodged within the appendix [4]. A more recent 
systematic review of adult appendiceal foreign bodies 

identified only 64 eligible case reports in the published 
literature, with lead shot pellets, fishbones, and dental 
materials being the most commonly reported objects 
[5]. 

Pica is defined as the persistent consumption of non-
nutritive, non-food substances for a period of at least 
one month, with common ingested materials including 
soil or clay (geophagy), ice (pagophagy), and raw 
starch (amylophagy) [6],[7]. Population-based 
estimates suggest that recurrent pica behaviors occur 
in approximately 1% of adults, although prevalence is 
substantially higher in pregnant women and 
individuals with iron deficiency anemia [7],[8]. Pica is 
associated with a 2.35-fold increased odds of anemia, 
and mean hemoglobin levels are significantly lower 
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among individuals with pica compared to those without 
[8],[9]. Gastrointestinal complications of pica include 
intestinal obstruction, perforation, and, rarely, 
appendicitis [4],[10]. 

We report a rare case of complicated acute 
appendicitis caused by sand impaction in the 
appendiceal lumen secondary to chronic pica, 
presenting with perforation at the appendiceal base, in 
an adult female with concomitant anemia. This report 
follows the CARE (CAse REport) guidelines [11]. 

2. Case presentation 

2.1 Patient information and clinical findings 
A 43-year-old female presented to the emergency 
department at Leratong Hospital, Johannesburg, 
South Africa, with a one-day history of progressive 
lower abdominal pain associated with vomiting of all 
ingested meals. No significant past medical or surgical 
history was reported at initial presentation. On 
examination, vital signs were within normal limits 
except for tachycardia with a pulse rate of 116 beats 
per minute. The abdomen was diffusely tender with 
signs of peritonitis. 

2.2 Diagnostic assessment 
Laboratory investigations revealed: hemoglobin 9.5 
g/dL (reference range 12.0–15.5 g/dL), white cell count 
11.6 × 109/L (reference range 4.0–11.0 × 109/L), and 
C-reactive protein 150 mg/L (reference <5 mg/L). An 
abdominal radiograph demonstrated numerous 
radiopaque materials distributed throughout the colon 
(Figure 1), raising suspicion for foreign body ingestion. 

 
Figure 1. Abdominal radiograph demonstrating diffuse 

radiopaque material throughout the colon, consistent with 
sand ingestion due to pica. 

2.3 Therapeutic intervention 
The patient was taken to the operating theater for 
laparoscopic appendectomy. The procedure was 
converted to open surgery due to mechanical failure of 

the laparoscopic equipment. Intraoperative findings 
included a perforated base of the appendix with the 
appendiceal lumen filled with compacted sand (Figure 
2). The large bowel was markedly heavy and 
distended with sand, resulting in displacement of the 
transverse colon into the pelvis (Figure 3). 
Appendectomy was performed, and the specimen was 
sent for histopathological examination. 

 
Figure 2. Intraoperative photograph demonstrating a 

perforated appendiceal base with sand impacted within the 
appendiceal lumen. 

 
Figure 3. Intraoperative photograph showing sand-laden 
large bowel causing displacement of the transverse colon 

into the pelvis. 

2.4 Follow-up and outcomes 
Histopathological examination confirmed acute 
appendicitis with associated acute peritonitis. No 
tumor masses or fecaliths were identified. During the 
postoperative period, the patient disclosed a five-year 
history of sand ingestion attributed to pica. This history 
had not been volunteered during initial clinical 
evaluation. The postoperative course was uneventful, 
and the patient was discharged after five days. 
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Table 1. Published case reports of foreign body appendicitis in adults: comparative clinical and surgical characteristics. 
Author 
(year) 

Country Age/Se
x 

Foreign 
body 

Pica Symptom 
duration 

Clinical 
presentatio
n 

Diagnosti
c 
imaging 

Surgical 
approach 

Perforatio
n 

Complicati
on 

Outcom
e 

Klingler et 
al. (1998) 
[4] 

USA All 
ages 
(n=256) 

Multiple 
types 

NR Hours–
years 

Variable XR/CT Appendecto
my (majority) 

Variable Variable Variable 

Sama et 
al. (2016) 
[10] 

Cameroo
n 

26/F Condom No 1 week RIF pain, 
nausea 

US Open 
appendecto
my 

Yes Peritonitis Recover
y 

Packard 
et al. 
(2019) 
[13] 

USA 62/M Dental 
drill bit 

No Asymptomat
ic 

Incidental CT Laparoscopic 
appendecto
my 

No None Recover
y 

Mohamme
d et al. 
(2019) 
[21] 

Iraq 5/M Metallic 
pin 

No 2 days RIF pain, 
fever 

XR Open 
appendecto
my 

No None Recover
y 

Hamadne
h et al. 
(2023) 
[12] 

Jordan 9/M Needle No 3 days Classic 
appendicitis 

CT Open 
appendecto
my 

Yes Peritonitis Recover
y 

Elmansi 
Abdalla et 
al. (2023) 
[5] 

UK (SR, 
n=64) 

Mean 
44 

24 types 
identified 

NR Variable 42% 
classic; 
17% 
asymp. 

CT 59%; 
XR 30% 

91% surgical 17% Variable Variable 

Lloyd et 
al. (2022) 
[22] 

Ireland 76/M Toothpick No 4 days RIF pain, 
anorexia 

CT Laparoscopic 
appendecto
my 

Yes Abscess Recover
y 

Sankar et 
al. (2024) 
[19] 

India 55/M Fish bone No 2 days RIF pain, 
vomiting 

CT Open 
appendecto
my 

Yes Peritonitis Recover
y 

Ngom et 
al. (2010) 
[20] 

Senegal 3/M Pen tip No 1 day RIF pain, 
fever 

XR Open 
appendecto
my 

Yes None Recover
y 

Liang et 
al. (2025) 
[23] 

Taiwan 2/M Screw No Asymptomat
ic 

Incidental 
(2 months) 

XR/CT Laparoscopic 
appendecto
my 

No None Recover
y 

Present 
case 
(2026) 

South 
Africa 

43/F Sand 
(geophag
y) 

Yes 
(5 
years
) 

1 day Peritonitis, 
tachycardia 

XR Open 
(converted²) 

Yes 
(base) 

Peritonitis, 
anemia 

Recover
y 

F, female; M, male; NR, not reported; RIF, right iliac fossa; SR, systematic review; US, ultrasonography; XR, plain radiograph; CT, computed tomography; 
asymp., asymptomatic. 
a Converted from laparoscopic to open due to equipment failure. 
Bold row denotes the present case. Elmansi Abdalla et al. [5] is a systematic review summarizing aggregate data from 64 individual case reports. Duration 
refers to symptom onset to presentation unless otherwise stated. 

3. Discussion 

This case reports an unusual presentation of 
complicated acute appendicitis caused by sand 
impaction secondary to chronic pica in an adult female. 
Several aspects of this case warrant discussion in the 
context of the existing literature on foreign body 
appendicitis and pica-related gastrointestinal 
complications. 

3.1 Foreign body appendicitis 
Foreign bodies are a rare cause of appendicitis. Most 
ingested foreign bodies transit the gastrointestinal 
tract without complications; however, once a foreign 
body enters the appendiceal lumen, spontaneous 
expulsion is unlikely due to the blind-ended anatomy 
of the appendix [4],[5]. In a 100-year literature review 
encompassing 256 cases, Klingler et al. found that 
blunt foreign bodies were more likely to remain 
dormant for prolonged periods before causing 
appendicitis through luminal obstruction, whereas 

sharp objects were more frequently associated with 
perforation [4]. As summarized in Table 1, the 
systematic review by Elmansi Abdalla et al. identified 
24 distinct types of appendiceal foreign bodies in 
adults, with lead shot pellets (19%), dental materials 
(20%), and fishbones (6%) being the most common 
[5]. Notably, fishbones and toothpicks accounted for 
the majority of perforated cases. 

The clinical presentation of foreign body appendicitis 
can range from hours to years after ingestion [4],[12]. 
In the present case, the chronicity of sand ingestion 
over five years suggests a prolonged period of 
subclinical accumulation before the acute event. 
Approximately 66% of patients with foreign bodies in 
the appendix eventually develop symptoms [4],[13]. 
The present case is distinctive in that the foreign body 
was not a discrete object but a granular substance 
(sand) accumulating over years—a pattern that, to our 
knowledge, has not been previously described in the 
appendicitis literature. 
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3.2 Pica and gastrointestinal complications 
Pica is classified within feeding and eating disorders in 
the DSM-5, defined as the persistent ingestion of non-
nutritive, non-food substances [6]. Geophagy—the 
ingestion of soil, clay, or sand—is among the most 
common subtypes and is particularly prevalent in sub-
Saharan Africa, where cultural practices and iron 
deficiency contribute to its persistence [7],[15]. The 
association between pica and iron deficiency anemia 
is well established; a meta-analysis by Miao et al. 
demonstrated a 2.35-fold increased odds of anemia 
among individuals with pica [8]. In the present case, 
the patient’s hemoglobin of 9.5 g/dL is consistent with 
iron deficiency anemia secondary to chronic pica, as 
no other identifiable cause for the anemia was found 
[9],[16]. 

3.3 Diagnostic considerations 
The diagnosis of pica relies primarily on history-taking, 
as there are no pathognomonic laboratory or imaging 
findings [6],[7]. In this case, the history of sand 
ingestion was not disclosed during the initial clinical 
evaluation and only emerged during the postoperative 
period. This underscores the importance of directed 
questioning about non-nutritive substance ingestion, 
particularly in patients presenting with unexplained 
anemia or radiopaque material on abdominal imaging 
[15],[17]. The abdominal radiograph demonstrating 
diffuse radiopaque material throughout the colon was 
a critical diagnostic clue that, in retrospect, was 
consistent with chronic sand ingestion. Computed 
tomography is considered the modality of choice for 
confirming appendiceal foreign bodies preoperatively, 
with a detection rate of 59% compared to 30% for plain 
radiography [5]. In the present case, the acute 
presentation with peritonitis necessitated urgent 
surgical intervention without preoperative cross-
sectional imaging. 

3.4 Surgical management 
Surgical appendectomy remains the standard 
treatment for foreign body appendicitis, with 91% of 
cases in the systematic review by Elmansi Abdalla et 
al. managed surgically [5]. Laparoscopic 
appendectomy is the preferred approach when 
feasible [18]. In this case, conversion to open surgery 
was necessitated by equipment failure rather than by 
surgical complexity, although the extensive sand 
burden in the large bowel would likely have 
complicated a laparoscopic approach regardless. 
Prophylactic appendectomy has been recommended 
even for asymptomatic appendiceal foreign bodies, 
given the 66% rate of eventual symptom development 
and the risk of perforation [4],[5],[13]. 

3.5 Limitations 

This report has several limitations inherent to single 
case reports. The delayed disclosure of pica history 
precluded preoperative recognition of the etiology. Iron 
studies were not obtained preoperatively to confirm 
iron deficiency as the underlying cause of anemia. 
Long-term follow-up data, including whether the 
patient received treatment for pica and whether the 
anemia resolved with iron supplementation, are not 
available. 

4. Conclusion 

This case illustrates a rare presentation of complicated 
acute appendicitis caused by sand impaction 
secondary to chronic pica. The case highlights several 
clinically relevant points: pica should be considered in 
patients presenting with unexplained anemia and 
radiopaque material on abdominal imaging; directed 
questioning about non-nutritive substance ingestion 
should be incorporated into the clinical assessment of 
such patients; and chronic foreign body accumulation 
in the gastrointestinal tract can result in serious 
surgical complications, including appendiceal 
perforation and peritonitis. Clinicians should maintain 
a high index of suspicion for pica-related complications 
in appropriate clinical contexts. 
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