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Abstract
Langerhans cell histiocytosis (LCH) is a rare syndrome 
characterized by unifocal, multifocal unisystem, or 
disseminated/multi-system disease that commonly 
involves the bone, skin, lymph nodes, pituitary, or 
sometimes lung (almost exclusively in smokers) causing 
a variety of symptoms from rashes and bone lesions to 
diabetes insipidus or pulmonary infiltrates. We present 
a previously unreported case of gastrointestinal LCH 
as well as a novel characteristic lesion affecting the 
colon of a young woman who presented with signs and 
symptoms mimicking acute on chronic appendicitis. 
Immunohistochemical analysis of appendectomy speci-
men and nodular specimens on colonoscopy demon-
strated S-100, CD1a, and langerin reactivity. The patient 
underwent systemic chemotherapy with cytarabine and 
demonstrated excellent response to therapy. 
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Core tip: Langerhans cell histiocytosis (LCH) of the 
adult gastrointestinal tract can affect the appendix and 
present as mild inflammatory findings on exploratory 
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laparascopy, or white-yellowish nodularities and polyps 
on lower endoscopy. Immunohistochemical staining of 
surgical specimens for CD1a, S-100, and langerin should 
be considered in gastrointestinal lesions that demonstrate 
histology concerning for histiocytosis in an attempt to 
decrease morbidity related to undiagnosed LCH. 
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INTRODUCTION
Langerhans cell histiocytosis (LCH) is a rare syndrome 
characterized by unifocal, multifocal unisystem, or 
disseminated/multi-system disease that commonly 
involves the bone, skin, lymph nodes, pituitary, and 
sometimes lungs (almost exclusively in smokers) 
causing a variety of symptoms from rashes and bone 
lesions to diabetes insipidus or pulmonary infiltrates. 
The liver, spleen, or bone marrow may also be involved 
and are considered “risk organs” that signify a less 
favorable prognosis[1,2]. The gastrointestinal tract is 
rarely involved, and when it is present, it usually affects 
pediatric patients with severe multisystem disease[3]. 
LCH typically affects children under 10 years of age with 
European ancestry. Peak incidence is under 2 years of 
age with a 2:1 predilection for males[1,2]. 

There are case reports of patients presenting up to 
the eight decade of life and some evidence to suggest 
a higher incidence in patients of Hispanic descent when 
compared to whites[1,3-5]. An incidence of 1 out of 200000 
is commonly cited for the pediatric population compared 
to 1-2 per 1 million in the adult population. Diagnosis 
is typically confirmed by CD1a and S-100 reactivity on 
immunohistochemical staining of biopsied lesions and 
diagnosis is typically confirmed by the finding of Birbeck 
granules on electron microscopy or langerin reactivity 
on histology[1]. Treatment consists of supportive care, 
surgery, chemotherapy (especially in multisystem 
involvement), radiotherapy, and sometimes hormone 
replacement therapy in cases of pituitary dysfunction. 
Recent research supports the notion that LCH is more 
align with a neoplastic process rather than a reactive 
one, with a proportion of lesions presenting with BRAF 
or MAP2K1 mutations. Such mutations may be of 
some value for risk stratification and prognostication, 
and immunotherapy with BRAF inhibitors have shown 
some promise in treatment[1,6]. Five-year mortality runs 
up to 20% with a greater risk of mortality in younger 
patients[2-4]. 

CASE REPORT
A 20-year-old G1P1 Hispanic female in previously good 

health with a history of pyelonephritis during pregnancy 
and eczema presented with 3 d of sharp, intermittent 
right lower quadrant pain that radiates towards the 
midline with movement. She vomited non-bloody, non-
bilious emesis three times the day before presentation 
after eating and presented to our emergency department 
after having acute appendicitis ruled out at an outside 
hospital three days prior. Her pain responds to ibuprofen. 
She denies fevers, chills, diarrhea, urinary urgency or 
hesitancy, vaginal discharge or bleeding, or trauma. She 
engages in monogamous unprotected sex with a male 
partner and endorses mild dysuria. She denies alcohol, 
tobacco, or other drug use. She experienced a similar 
episode of pain a couple months prior to presentation. 
Her only medications are intramuscular depo provera 
for birth control and ibuprofen for her abdominal pain. 
She is afebrile with vitals within normal limits and body 
mass index of 19. Abdominal examination revealed 
present bowel sounds, mild tenderness to the right of 
midline near the right lower quadrant without guard-
ing, McBurney’s point tenderness or Murphy’s sign. 
The remainder of the exam, including a pelvic exam, 
was unremarkable. Abdominal and pelvic causes of 
pain including acute appendicitis, nephrolithiasis, pre-
gnancy, tuboovarian abscess, ovarian torsion, small 
bowel obstruction, functional intestinal obstruction, 
urinary tract infection, sexually transmitted infection, 
muscle strain were considered. Transvaginal and 
limited abdominal ultrasound performed at the outside 
hospital demonstrated small bilateral follicular cysts 
and no evidence of appendicitis or other tuboovarian 
processes. Urine studies were negative for bacteriuria, 
leukocyte esterase, nitrite, and both gonococcal and 
chlamydial RNA. Urine cultures acquired at that time 
were eventually negative for growth. Urine beta-hCG 
was negative. Wet mount unremarkable. Abdominal 
X-ray was unremarkable with nonspecific bowel gas 
pattern. At this point her signs/symptoms and lab testing 
were unremarkable for acute pathology other than 
perhaps abdominal pain secondary to follicular cysts. 
She was discharged in ambulatory, stable condition with 
instructions to present to pediatric acute follow-up clinic 
in 2-3 d and pain control with ibuprofen. 

The next day she presented to the pediatric acute 
follow up clinic with severe and constant right lower 
quadrant pain that was no longer responsive to ibupro-
fen, and is exacerbated with any ambulation or lifting her 
child. She is afebrile with normal vitals. Abdominal exam 
is remarkable for right lower quadrant tenderness to 
palpation, guarding, and Rovsing’s sign with no rebound 
tenderness. The patient also clarifies that her right lower 
quadrant pain has been intermittent and ongoing for 
the last four months. Hemoglobin (13.1 mg/dL), white 
blood count (7100/μL), platelets (260000/μL), fibrinogen 
(303 mg/dL) were within normal with a blood differential 
notable for peripheral eosinophilia (18% eosinophils 
with 1300/μL absolute count). Inflammatory markers 
C-reactive protein (< 0.02 mg/dL) and erythrocyte 
sedimentation rate (8 mm/h) were normal. Amylase 
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(82 U/L) and lipase (24 U/L) were within normal limits 
and pelvic as well as right upper quadrant ultrasounds 
both unremarkable for acute pathology. CT scan of 
the abdomen and pelvis is unremarkable, particularly 
demonstrating an air-filled appendix within normal limits 

and no fat stranding. She is admitted to the pediatrics 
ward and a gynecology consult determined that a gyne-
cological problem is unlikely. Pediatric surgery was con-
sulted and a diagnostic laparoscopy found normal liver, 
intestines, uterus, bilateral ovaries and fallopian tubes. 
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Figure 1  Histology and immunohistochemical stains of appendix confirming diagnosis of Langerhans cell histiocytosis. The appendix shows an overgrowth 
of histiocytes in the lymphoid aggregates at 10 × (A) and 40 × (B) magnifications of H and E stains; while the electron microscopy images did not show Birbeck bodies 
due to previous fixation, the Langerin stain (CD207) demonstrates their presence in the areas of concern at 10 × (C) and 40 × (D) magnification. CD1a stains at 10 × (E) 
and 40 × (F); S-100 stains at 10 × (G) and 40 × (H).
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There were anomalous adhesions of the cecum to the 
anterior abdominal wall and the appendix was mildly 
injected with some area of thickening and induration 
suspicious for chronic appendicitis, and thus resected. 

Her immediate post-op period was unremarkable 
and she was discharged with appropriate incisional 
tenderness on post-op day two. She presented to the 
emergency department on post-op day five complaining 
of right lower quadrant pain similar to that prior to 
surgery. She was readmitted and further imaging and 
workup including pelvic ultrasound as well as MRI of 
the brain and spine, and failed to show a cause of her 
pain. Her pain was managed with non-steroidal anti-
inflammatory drugs, intravenous morphine, and Norco 
while in hospital. Surgical pathology of her appendix 
was grossly unremarkable, without ulceration or inflam-
mation, yet demonstrated histiocytes in lymphoid ag-
gregates on H and E stain and suspicious for LCH. This 
was confirmed with S-100, CD1a, and CD207 reactivity 
(Figure 1). Upper and lower endoscopy demonstrated 
whitish-yellowish polypoid nodules less than 5 mm in 
size at the luminal surface of the cecum, transverse, 
and descending colon (Figure 2). Microscopic evaluation 
demonstrated similar morphology to the appendix H 
and E, and immunohistochemical analysis demonstrated 
S-100, CD1a, CD207 (langerin) reactivity of these 
nodules (Figure 3) whereas biopsy samples of the 
esophagus, stomach, duodenum, and rectum failed to 
show histiocytosis. Bone marrow aspirates, bone scan, 
and MRI brain were negative for bone marrow, skeletal, 
and pituitary involvement, respectively. 

DISCUSSION
Given the extensive involvement of her colon, she was 
diagnosed with unisystem, multifocal LCH that solely 
involves the colon. A port-a-cath was placed and the 
patient was started on cytarabine chemotherapy at 100 
mg/m2 per day for 5 d. The patient was to undergo 12 
cycles, each one month apart, over the course of 12 mo. 

At the time of writing this report, the patient is 
status post six cycles of cytarabine with marked clinical 

improvement. Follow-up upper and lower endoscopies 
with biopsy after her third cycle of chemotherapy demon-
strated decreased disease burden with residual foci of 
histiocytosis present in colon biopsies (particularly the 
ascending colon) and her abdominal pain completely 
resolved sometime after her fourth cycle of chemo-
therapy. 

In general, gastrointestinal involvement is rare in 
both child and adult forms of LCH and there are few case 
reports in the literature documenting gastrointestinal 
disease in adult patients with LCH. Gastrointestinal 
involvement in childhood onset LCH typically occurs in 
systemic LCH and thus forewarns of a poor prognosis. 
In contrast, adult patients who are diagnosed with 
unisystem disease such as in this case are thought to 
have an excellent prognosis upwards of 90% survival 
at five years[6]. Adult patients who present with enteric-
related signs and symptoms seem to have a predilection 
towards oral lesions such as palatal ulcers, and there 
is a small case series that demonstrates 12 patients 
with incidentally found LCH lesions on endoscopy that 
predominantly affected the colon (with 2 cases of cecal 
involvement) and described as polyps or ulcerative 
lesions[3,4,6,7]. There seem to be even fewer case reports 
of small bowel involvement[8,9]. There are none that 
report an acute presentation of right lower quadrant 
pain that presents with features similar to acute 
appendicitis[3,4,10]. 

The patient presented with a story concerning for 
acute on chronic appendicitis. Exploratory laparotomy 
was performed under this suspicion, and although the 
appendix was a focus of disease, the gross findings of 
mild inflammation could have possibly been dismissed 
as normal variation of anatomy. Additionally, she is a 
young Hispanic woman in contrast to the stereotypical 
infant/toddler male of European descent. It is worth 
mentioning that there is some evidence to suggest 
this notion may have to be dismissed in favor of one 
that denotes Hispanics and those who live in crowded 
counties or areas with a low education level may be at 
higher risk of LCH[1,3,5,11]. 

Only after tissue analysis demonstrated histological 

A B

Figure 2  Gross appearance of colonic lesions on endoscopy. Wide (A) and close-up (B) views of approximately 5 mm whitish-yellowish polypoid lesions found 
throughout the colon. Biopsy and immunohistochemical staining demonstrated CD1a, S-100, and langerin reactivity confirming langerhans cell histiocytosis-related 
lesions (see Figure 3).
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findings suspicious for LCH, was the diagnosis enter-
tained, and further testing performed. It is typical for 
surgeons to routinely send appendectomy specimens for 
analysis, and some studies have stressed the importance 
of routine histological examination of appendectomy 
specimens in order to identify uncommon etiologies 
of appendiceal disease such as neoplasms or various 
infectious processes, however there is some evidence 
to suggest otherwise[3,4]. In this case, had a surgical 
specimen not been taken, the time to diagnosis would 
have likely been prolonged, leading to further patient 
discomfort, lack of appropriate treatment, and possible 
loss to follow up due to a combination of these two. 

Her persistent right lower quadrant pain was not 
relieved by the appendectomy, but spontaneously 

resolved after a considerable amount of chemotherapy. 
Lacking evidence of musculoskeletal, neurological, or 
other abdominopelvic pathology, it may be reasonable to 
suggest that her pain was caused by the histiocytosis of 
her colon that seems to have affected the entirety of her 
colon. 

Gastrointestinal histiocytosis in the adult may pre-
sent with an appendicitis-like syndrome that may be 
harbinger of more extensive colonic involvement. Addi-
tionally, whitish-yellowish polypoid lesions on endoscopy 
should involve a differential diagnosis of gastrointestinal 
histiocytosis. In total, a combination of surgical speci-
mens and endoscopy are crucial in diagnosing and eva-
luating the extent of gastrointestinal involvement of LCH 
in adults. 
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Figure 3  Histology of colonic samples consistent with Langerhans cell histiocytosis. Grossly, the colon biopsies were each received as small fragments of 
tissue, where no tissue defects could be determined due to the size of the specimens received. Microscopically, the cecum (A and B, 10 × and 20 ×, respectively), 
descending colon (C and D, 10 × and 40 ×, respectively), and transverse colon (E and F, 10 × and 20 ×, respectively) each show nodules that are similar in 
morphology to the appendix and (although not shown here) share the same staining patterns (CD1a, S-100, and langerin reactivity). Again, electron microscopy was 
unsuccessful in highlighting the Birbeck bodies due to formalin fixation. 
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COMMENTS
Case characteristics
Three days of sharp, intermittent right lower quadrant pain exacerbated by 
movement accompanied by non-bloody, non-bilious vomiting. 

Clinical diagnosis
Mutlifocal gastrointestinal adult langerhans cell histiocytosis (LCH).

Differential diagnosis
Causes of right lower quadrant pain accompanied by nausea in reproductive 
age women include acute appendicitis, nephrolithiasis, pregnancy, tuboovarian 
abscess, ovarian torsion, small bowel obstruction, functional intestinal ob-
struction, urinary tract infection, sexually transmitted infection, muscle strain. 

Laboratory diagnosis
Labs notable for peripheral eosinophilia. 

Imaging diagnosis
Unremarkable brain, skeletal, abdominal, and pelvic imaging except for 
subcentimeter polyps found throughout colon on lower endoscopy. 

Pathological diagnosis
LCH of the appendix and colon confirmed by S-100, CD1a, and CD207 reactivity. 

Treatment
Twelve cycles of cytarabine therapy at 100 mg/m2 per day for five days with 
cycles one month apart. 

Related reports 
Adult LCH is a rare entity, and there are few reports of bowel involvement that 
are either asymptomatic and found incidentally on endoscopy or a single report 
of small bowel hemorrhage secondary to the disease; importantly, there are no 
reports that presented like this case. 

Experiences and lessons
Surgical biopsy is an invaluable practice that can identify uncommon etiologies 
of appendicitis and may be of great value in guiding any further treatment; in 
the same vein, a practitioner must entertain common and rare diagnoses for a 
complete differential. 

Peer-review
The authors have done a very good job of writing up this fascinating case.
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