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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 x 10%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.

Keywords acute appendicitis; pica; foreign body appendicitis; sand ingestion; geophagy; iron deficiency

anemia; case report

*Correspondence: tamazdoc@gmail.com | ORCID (TG): 0009-0008-9642-6044 | Mthembu.nonhlanhla@yahoo.com |

ORCID (NM): 0009-0002-9607-4380 | njsalie@gmail.com | ORCID (NS): 0009-0000-0852-5053
© 2026 The Author(s). Published by PHIG. This is an open-access article distributed under the terms of the Creative

Commons Attribution 4.0 International License (CC BY 4.0).

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%
[11,[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 x 10%L (reference range 4.0-11.0 x 10%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 demontrting 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
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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.
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Figure 3;'Intraoperative photograph howing 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 Country Age/Se Foreign Pica Symptom Clinical Diagnosti Surgical Perforatio Complicati Outcom
(year) X body duration presentatio ¢ approach n on e

n imaging
Klingler et USA All Multiple NR  Hours— Variable XR/ICT Appendecto Variable  Variable Variable
al. (1998) ages types years my (majority)
[4] (n=256)
Samaet Cameroo 26/F Condom No 1 week RIF pain, us Open Yes Peritonitis Recover
al. (2016) n nausea appendecto y
[10] my
Packard USA 62/M Dental No  Asymptomat Incidental CT Laparoscopic No None Recover
etal. drill bit ic appendecto y
(2019) my
[13]
Mohamme Iraq 5/M Metallic No  2days RIF pain, XR Open No None Recover
detal. pin fever appendecto y
(2019) my
[21]
Hamadne Jordan 9/M Needle No 3 days Classic CT Open Yes Peritonitis Recover
h et al. appendicitis appendecto y
(2023) my
[12]
Elmansi UK (SR, Mean 24types NR Variable 42% CT 59%; 91% surgical 17% Variable Variable
Abdalla et n=64) 44 identified classic; XR 30%
al. (2023) 17%
[5] asymp.
Lloyd et Ireland  76/M Toothpick No 4 days RIF pain, CT Laparoscopic Yes Abscess Recover
al. (2022) anorexia appendecto y
[22] my
Sankar et India 55/M Fish bone No 2 days RIF pain, CT Open Yes Peritonitis Recover
al. (2024) vomiting appendecto y
[19] my
Ngomet Senegal 3/M Pen tip No 1 day RIF pain, XR Open Yes None Recover
al. (2010) fever appendecto y
[20] my
Lianget Taiwan 2/M Screw No  Asymptomat Incidental XR/CT Laparoscopic No None Recover
al. (2025) ic (2 months) appendecto y
[23] my
Present  South 43/F Sand Yes 1day Peritonitis, XR Open Yes Peritonitis, = Recover
case Africa (geophag (5 tachycardia (converted?®) (base) anemia y
(2026) y) years

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. EImansi 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
[91,[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
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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.

Abbreviations

CARE — CAse REport guidelines

CRP — C-reactive protein

CT — computed tomography

DSM-5 — Diagnostic and Statistical Manual of Mental
Disorders, 5th edition

Hb — hemoglobin

RIF — right iliac fossa

WCC — white cell count

XR — plain radiograph

Acknowledgements

None.

Authors’ contributions

NM: Investigation; data curation; writing — original
draft; final approval. NS: Investigation; data curation;
final approval. TG: Conceptualization; supervision;
writing — review and editing; final approval. All authors
read and approved the final manuscript.

Funding

None. No external funding was received for this study.

Declarations

Ethics approval and consent to participate Written
informed consent was obtained from the patient for
publication of this case report and accompanying

gmj.ge | ISSN 3088-4322 | doi:10.66636/gmj.v1.i2.a38 | CC BY 4.0



Gvilia T, et al. GMJ (2026) 1(2):a38
images. Ethical approval was obtained from the
institutional review board of Leratong Hospital.

Consent for publication Written informed consent
was obtained from the patient for publication of this
case report and any accompanying images.

Conflict of interest disclosures The authors declare
that they have no competing interests.

Data sharing All data generated or analyzed during
this study are included in this published article.

Al use disclosure Claude (Anthropic) was used to
assist with  manuscript  structuring, language
refinement, reference standardization, and editorial
typesetting in the Georgian Medical Journal house
style. All factual claims, clinical observations, and
analytical judgements were reviewed and approved by
the authors, who take full responsibility for the content
of this article.

Author details

' Department of General Surgery, Leratong Hospital,
Johannesburg, South Africa.

References

1. Bhangu A, Sgreide K, Di Saverio S, Assarsson JH, Drake
FT. Acute appendicitis: modern understanding of
pathogenesis, diagnosis, and management. Lancet.
2015;386(10000):1278-1287.
https://doi.org/10.1016/S0140-6736(15)00275-5

2. Humes DJ, Simpson J. Acute appendicitis.
2006;333(7567):530-534.
https://doi.org/10.1136/bmj.38940.664363.AE

3. Snyder MJ, Guthrie M, Cagle S. Acute appendicitis:
efficient diagnosis and management. Am Fam
Physician. 2018;98(1):25-33.

4. Klingler PJ, Seelig MH, DeVault KR, Wetscher GJ, Floch
NR, Branton SA, et al. Ingested foreign bodies within the
appendix: a 100-year review of the literature. Dig Dis.
1998;16(5):308-314.
https://doi.org/10.1159/000016880

5. EImansi Abdalla HE, Nour HM, Qasim M, Magsi AM, Saijid
MS. Appendiceal foreign bodies in adults: a systematic
review of case reports. Cureus. 2023;15(6):e40133.
https://doi.org/10.7759/cureus.40133

6. American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders. 5th ed. Arlington
(VA): American Psychiatric Publishing; 2013.

7. Hartmann AS, Zenger M, Glaesmer H, Straul® B, Brahler
E, de Zwaan M, et al. Prevalence of pica and rumination
behaviours in adults and associations with eating
disorder and general psychopathology: findings from a
population-based study. Epidemiol Psychiatr Sci.
2022;31:e40.
https://doi.org/10.1017/S2045796022000208

8. Miao D, Young SL, Golden CD. A meta-analysis of pica
and micronutrient status. Am J Hum Biol.
2015;27(1):84—-93. https://doi.org/10.1002/ajhb.22598

9. Barton JC, Barton JC, Bertoli LF. Pica associated with iron
deficiency or depletion: clinical and laboratory correlates
in 262 non-pregnant adult outpatients. BMC Blood

BMJ.

Page 5 of 6
Disord. 2010;10:9. https://doi.org/10.1186/1471-2326-
10-9
10. Sama CB, Aminde LN, Njim TN, Angwafo FF. Foreign
body in the appendix presenting as acute appendicitis:
a case report. J Med Case Rep. 2016;10(1):129.
https://doi.org/10.1186/s13256-016-0922-7

11. Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley
D, et al. The CARE guidelines: consensus-based clinical
case reporting guideline development. BMJ Case Rep.
2013;2013:bcr2013201554. https://doi.org/10.1136/bcr-
2013-201554

12. Hamadneh M, Al-Khalaileh M, Alayed A, Barhoush FR,
Hijazin S, Haddad J, et al. Previous foreign body
ingestion in the appendix causing acute appendicitis: a
case report. Cureus. 2023;15(2):34948.
https://doi.org/10.7759/cureus.34948

13. Packard E, Groff A, Shahid Z, Sahu N, Jain R. A “bit” of
appendicitis: a case of a foreign object in the adult
appendix. Cureus. 2019;11(5):e4751.
https://doi.org/10.7759/cureus.4751

14. Klingler PJ, Smith SL, Abendstein BJ, Brenner E, Hinder
RA. Management of ingested foreign bodies within the
appendix: a case report with review of the literature. Am
J Gastroenterol. 1997;92(12):2295-2298.

15. Young SL. Pica in pregnancy: new ideas about an old
condition. Annu Rev  Nutr. 2010;30:403-422.
https://doi.org/10.1146/annurev.nutr.012809.104713

16. Mokhobo KP. Iron deficiency anemia and pica. S Afr Med
J. 1986;70(7):473-475.

17. Ganesan PR, Vasauskas AA. The association between
pica and iron-deficiency anemia: a scoping review.
Cureus. 2023;15(4):e37904.
https://doi.org/10.7759/cureus.37904

18. Di Saverio S, Podda M, De Simone B, Ceresoli M,
Augustin G, Gori A, et al. Diagnosis and treatment of
acute appendicitis: 2020 update of the WSES Jerusalem
guidelines. World J Emerg Surg. 2020;15(1):27.
https://doi.org/10.1186/s13017-020-00306-3

19. Sankar T, Dhoka G, Yashaswinii P, Prasad G,
Ramakrishnan KK. Unexpected culprit: unveiling a
unique case of appendicitis triggered by a foreign object.
Cureus. 2024;16(5):e60910.
https://doi.org/10.7759/cureus.60910

20. Ngom G, Amadou I, Ngaringuem O, Ndour O. ‘Pen’
appendicitis. Afr J Paediatr Surg. 2010;7(2):116-117.
https://doi.org/10.4103/0971-9261.70649

21. Mohammed AA, Ghazi DY, Arif SH. Ingested metallic
foreign body impacted in the vermiform appendix
presenting as acute appendicitis: case report. Int J Surg
Case Rep. 2019;57:201-204.
https://doi.org/10.1016/j.ijscr.2019.03.052

22. Lloyd AJ, Abd Elwahab SM, Boland MR, Elfadul A, Hill
ADK, Power C. Acute complicated appendicitis caused
by an ingested toothpick — a case report. Int J Surg
Case Rep. 2022;92:106872.
https://doi.org/10.1016/j.ijscr.2022.106872

23. Liang MC, Chang CH, Huang SY, Ko CW. Foreign body
appendicitis: a case report and literature review.
Medicine. 2025;104(28):e43214.
https://doi.org/10.1097/MD.0000000000043214

Publisher’s Note

The Public Health Institute of Georgia (PHIG) and the
Georgian Medical Journal remain neutral with regard
to jurisdictional claims in published maps and

gmj.ge | ISSN 3088-4322 | doi:10.66636/gmj.v1.i2.a38 | CC BY 4.0


https://doi.org/10.1016/S0140-6736(15)00275-5
https://doi.org/10.1136/bmj.38940.664363.AE
https://doi.org/10.1159/000016880
https://doi.org/10.7759/cureus.40133
https://doi.org/10.1017/S2045796022000208
https://doi.org/10.1002/ajhb.22598
https://doi.org/10.1186/1471-2326-10-9
https://doi.org/10.1186/1471-2326-10-9
https://doi.org/10.1186/s13256-016-0922-7
https://doi.org/10.1136/bcr-2013-201554
https://doi.org/10.1136/bcr-2013-201554
https://doi.org/10.7759/cureus.34948
https://doi.org/10.7759/cureus.4751
https://doi.org/10.1146/annurev.nutr.012809.104713
https://doi.org/10.7759/cureus.37904
https://doi.org/10.1186/s13017-020-00306-3
https://doi.org/10.7759/cureus.60910
https://doi.org/10.4103/0971-9261.70649
https://doi.org/10.1016/j.ijscr.2019.03.052
https://doi.org/10.1016/j.ijscr.2022.106872
https://doi.org/10.1097/MD.0000000000043214

Gvilia T, et al. GMJ (2026) 1(2):a38

institutional affiliations. The views and opinions
expressed are solely those of the author(s) and do not
necessarily reflect the position of the publisher.

Cite this article as:

Gvilia T, Mthembu N, Salie N. Complicated acute
appendicitis associated with sand ingestion due to
pica: a case report. GMJ (2026) 1(2):a38.

https://doi.org/10.66636/gmj.v1.i2.a38

Page 6 of 6

gmj.ge | ISSN 3088-4322 | doi:10.66636/gmj.v1.i2.a38 | CC BY 4.0


https://doi.org/10.66636/gmj.v1.i2.a38

