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Background: Paraneoplastic syndromes often cause endocrine, neurological, cutaneous, and hematologic pathologies, and cases with
digestive symptoms as prominent cases are rare.

Case Description: A 1-year-old child admitted to the emergency department with severe abdominal distension was later diagnosed
with sacrococcygeal yolk cystoma with ulcerative colitis. After symptomatic management, surgical removal of the tumor, and JEB
chemotherapy, the symptoms of ulcerative colitis disappeared completely. After 7 years of follow-up, the child grew and developed
well, and there was no recurrence of tumor and ulcerative colitis.

Conclusion: Yolk sac tumor with ulcerative colitis is a rare paraneoplastic syndrome with complex clinical manifestations.
Keywords: children, paraneoplastic syndrome, toxic megacolon, ulcerative colitis, yolk sac tumor

Introduction

Paraneoplastic syndrome is a clinical syndrome associated with malignant tumors. It does not appear from a direct
invasion or compression of the tumor and instead is caused by distant tissues or organs that have been affected by tumor
products, abnormal immune responses, or other unknown causes." Up to 40% of malignant tumor patients have
paraneoplastic syndrome. The paraneoplastic syndrome can involve multiple systems including Cardiovascular, neuro-
muscular, and other systems. Patients usually present with one or more clinical manifestations.? Yolk sac tumor (YST) is
a rare and severe malignant germ cell tumor that mainly occurs in the testis or ovary, with extragonadal yolk sac tumor
being extremely rare. One of the common sites for extragonadal germ cell tumors is the sacrococcygeal area. While
sacrococcygeal YST and primary gonadal YST have the same histomorphology, they differ in terms of clinical
manifestations and prognosis.® No literature on pediatric ulcerative colitis (UC) caused by paraneoplastic syndrome
was found after retrieval. In this paper, we describe the treatment course of a rare case of a child who had sacrococcygeal
Y ST-inducing UC and toxic megacolon (TM) to help with the clinical diagnosis and treatment of these diseases.

Case Report

General Data

A l-year-old boy was admitted to our hospital for “abdominal distension for 1 week and anus blockage, and no flatulence
and defecation for 3 days”. One week prior to being admitted, the child developed abdominal distension without obvious
inducement, no fever, no nausea and vomiting, no diarrhea, and he received no special treatment. His symptom of
abdominal distension persisted, and there was no flatulence or defecation for 3 days ago. So the child was admitted to our
emergency department. Manifestations of the child at admission: shock; low blood pressure (55/30 mmHg); rapid heart
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rate (200 beats/min); significantly prolonged capillary refilling time (4 s); elevated lactic acid (3.4 mmol/L); lack of
consciousness; dyspnea; severe abdominal distension. Indirect intra-abdominal pressure was 15 mmHg at this time.
Arterial blood gas analysis showed metabolic acidosis and low levels of sodium and potassium. A blood routine test
showed leukocytosis and mild anemia. Biochemistry showed a significant decrease in albumin. Conservative fluid
resuscitation, ventilator support, and anti-infective therapy were used to maintain a stable internal environment. The
General Pediatric Surgery Department was promptly consulted on the diagnosis and treatment of this child while we
actively corrected his shock status as his abdominal distension was very severe.

Physical Examination

Poor response; rhonchi in both lungs when breathing; no evident rales; distended and soft abdomen; no palpable
abnormal mass. Anal examination: smooth finger entry; a mass (about 6 * 5 cm in size, poorly circumscribed, poor
mobility) was palpable in the sacrococcygeal area; no blood staining after finger stall withdrawal. Body temperature 38.2
°C, heart rate 200 beats/min, respiratory rate 50 breaths/min, blood pressure 55/30 mg.

Examination

Auxiliary examination: blood routine and biochemistry are shown in Table 1; tuberculosis antibody (-); fecal routine: occult
blood (+), fecal culture (-); negative PPD test results (PPD is an intradermal test to diagnose tuberculobacter infection by
injecting a small amount of tuberculin into the skin at the injection site.). Erect abdominal radiograph (Figure 1) indicated the
intestine was pneumatic, dilated, rigid, and stiff, with a tendency to straighten, spaces between the intestine walls were
thickened, and gas distribution was uneven. Intestinal obstruction was likely based on the erect abdominal radiograph.
Abdominal B-mode ultrasound imaging: No evident causes of acute abdominal disease were detected, abundant gas
accumulated in partial intestine, effusion was dilated in partial intestine, a hypoechoic area, about 5.1 * 4.9 * 4.8 cm in size
was observed in the sacrococcygeal area, with a uniform echo, clear boundary, and regular shape. Color Doppler flow imaging
(CDFI): punctate blood flow signal was observed, PSV: 25.6 cm/s, RI: 0.6. Whole blood was collected from the child before
surgery. Serological tests revealed positive perinuclear antineutrophil antibody (P-ANCA) and elevated vasoactive intestinal
peptide concentrations, both of which are markers that are currently highly distinctive in determining ulcerative colitis.

Diagnosis and Differential Diagnosis

Prompt exploratory laparotomy and decompression were performed as the abdominal pressure of the child continued to rise
to the ACS level (abdominal compartment syndrome). It was found that small intestinal blood circulation was good, and the
entire colon was dilated with a diameter of more than 6.1 cm and there was no blood circulation disturbance. TM was
determined to be likely based on the above data and the patient’s significant clinical manifestations of septic shock.
Colonoscopy (Figure 2) revealed numerous purulent masses and ulcers on the surface of the colon. The pathology after
colon biopsy (Figure 3) showed that the crypt structure had changed, and crypt abscess had formed. Mucosal and muscular

Table | Laboratory Investigations of the Patient

Parameter Test Value Reference
Hematology
WBC (10 ~ 9/L) 23.46 1 8-10.2
RBC (10 ~ 12/L) 5.05 1 4-4.5
GR (%) 58.60 1 1642
PLT (10 ~ 9/L) 580.0 1 100-300
Biochemistry
TP (g/L) 64.7 | 65-84
Alb (g/L) 320 ) 39-54
Na (mmol/L) 126.0 | 135145
K (mmol/L) 30 3.5-5.5
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Figure 2 Endoscopic examination shows mucosal hyperemia, disappearance of vascular texture, and multiple ulcers.

layer eosinophils < 5 / HP, and ganglion cells can be seen in the muscular layer (Figure 4). After other diseases were ruled out
and the clinical manifestations were combined with auxiliary examination results, the patient was diagnosed with UC.

We conducted sacrococcygeal magnetic resonance imaging (MRI) (Figure 5) and surgically removed the sacrococ-
cygeal mass, then sent it for pathological examination after surgery. The pathological change was diagnosed as yolk sac
tumor based on imaging, pathomorphology, and immunohistochemical results (Figure 6).

Treatment
The patient underwent an emergency exploratory laparotomy as his intra-abdominal pressure kept increasing after having

been administered anti-shock medication, gastrointestinal decompression, an indwelling anal canal to lower intra-
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Figure 4 Colon pathology shows gangliocyte is normal.

abdominal pressure, and other treatments. The entire colon was found to be highly dilated during the surgery.
Appendectomy + colonic irrigation via appendiceal catheterization + intestinal exteriorization + colonic biopsy was
performed after the colonoscopy showed ulcers and numerous purulent masses in the colon. Intestinal exteriorization +
abdominal wall suspension was performed due to an unachievable primary abdominal closure caused by intra-abdominal
hypertension. The child underwent enteroscopy + return of exteriorized intestine + terminal ileostomy when the
abdominal distension was relieved on the 7th day after surgery. Colonoscopy + sacrococcygeal mass resection was
performed after excluding surgical contraindications. Colonoscopy indicated that intestinal inflammation continued to
exist without significant improvement. Postoperative pathology of the sacrococcygeal mass indicated yolk sac tumor. The
child was given 6 courses of JEB chemotherapy (etoposide: 120 mg/m?, vgtt, d1-3; carboplatin: 600 mg/m?, vgtt, d2;
bleomycin: 15 mg/m?, vgtt, d3). Enteroscopy was performed for the fourth time after these 6 courses and showed that
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Figure 5 MRI shows a solid mass on the left side of the pelvis, as the red arrow shows.

intestinal inflammation disappeared completely. Stoma closure after terminal ileostomy was then performed. The child
was treated for about 1 year, was hospitalized 9 times, underwent 4 surgeries, and received 6 courses of chemotherapy.

Treatment Results, Follow-Up, and Outcome of the Disease

Gastrointestinal symptoms of UC and TM in this patient completely disappeared after the sacrococcygeal YST resection,
which was aided by postoperative chemotherapy. The child’s body grew and developed well during the 7-year follow-up
with no recurrence of the tumor, and no recurrence of ulcerative colitis. The follow-up is still ongoing.

Discussion
Causes of Colitis in This Child

In the initial diagnosis and treatment, irritable bowel syndrome and allergic colitis were first excluded, Intraoperative
colon biopsy excludes eosinophilic gastroenteritis and Hirschsprung disease. Infectious pathogens are not detected in the
later diagnosis and treatment process, Infectious colitis was excluded (C. difficile, cytomegalovirus, Campylobacter
Jjejuni, Yersinia, fungi, Epstein-Barr virus, schistosome, amoebae, human immunodeficiency virus, etc).* Crohn’s disease
and UC are frequently mixed up in diagnosis. Crohn’s disease lesions are mostly distributed in segments. The ulcers
under endoscopes are mostly slit-like and longitudinal, with normal or cobblestone-like surrounding mucosa. Endoscopy
did not reveal such findings. A biopsy of the patient’s intestinal mucosa revealed that the crypt structure had changed, and
inflammation had infiltrated. This matched the distinctive histopathological characteristics of UC.> Besides surgery, the
main treatments for UC include nutritional therapy and drug therapy. However, as the gastrointestinal symptoms of the
patient had improved and the patient was to undergo chemotherapy for the tumor after intestinal ileostomy, correspond-
ing drug treatment for UC was not given at that time.

Diagnostic Points for Toxic Megacolon

Congenital megacolon was excluded after the first colon biopsy. Due to a lack of diagnostic criteria for TM diagnosis in
children, the diagnostic criteria for TM in adults serves as the major reference:® A. Having essential imaging evidence of
colonic dilatation. B. Meeting at least three of the following items: a. body temperature > 38 °C; b. heart rate > 120 beats/
min; c. neutrophil count > 10.5 * 10°/L; d. anemia. C. Meeting any one of the following: a. dehydration; b. having
a change in the level of consciousness; c. electrolyte imbalance; d. hypotension. D. Dilated colon diameter > 56 mm. The
child met all the conditions above. Benchimol concluded that a transverse colon diameter of 56 mm in imaging is the cut-
off value for distinguishing the severity of inflammatory intestinal diseases, with a transverse colon diameter > 56 mm
indicating severe inflammatory intestinal diseases. He also concluded that fever, tachycardia, dehydration, and electrolyte
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Figure 6 Pathology of yolk sac tumor (moderate H&E staining) (A) S-D corpuscles; (B) vitreous corpuscles; immunohistochemistry (moderate H&E staining): (C) CK
positive; (D) Glypican-3 positive; (E) PLAP positive.

disorders were more common in pediatric TM than in adults.” It was also found that the lumen diameter of the transverse
colon should be less than 40 mm in children under 11 years old.® The child met the aforementioned criteria, hence, the

diagnosis of TM is reasonable.
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Therapeutic Experience in Children with Ulcerative Colitis Complicated by Toxic

Megacolon

Cases of UC with TM are rarely reported in children. In current literature, children with UC complicated by TM are
mostly treated with surgical intervention with drugs as adjuvant therapy.” However, pediatric UC patients respond
inadequately to hormone therapy and have a higher risk of steroid resistance than adults with paroxysmal UC (34% vs
29%).° ! Furthermore, children have a much higher rate of colectomy within 10 years after UC occurrence than adults
(30-40% vs 15-25%).'%1%13 According to studies, albumin levels are much lower in children who need colectomy,'* and
albumin levels are significantly lower in these children at admission. This was consistent with other literature. From this,
it can be inferred that the treatment of children with UC complicated by TM is highly challenging. After diagnosis, the
patient did not undergo colectomy but recovered after resection of sacrococcygeal yolk sac tumor + adjuvant
chemotherapy.

Monism of Paraneoplastic Syndrome to Explain the Case

UC is also known as chronic nonspecific ulcerative colitis. It is a chronic inflammatory disease of the rectum and colon
whose etiology is not very clear, and it is a kind of intestinal immune inflammatory disease.'>'® Compared with adult
patients, UC with childhood onset progresses more rapidly, has a wider range of lesions, and is at higher risk of serious
complications and colectomy than in adults.'”'® The child has no genetic background, has an insidious onset, progresses
rapidly, and UC symptoms resolve rapidly after resection of the sacrococcygeal tumor, we propose to explain this case
with paraneoplastic syndrome. Instead of pathological changes caused by the tumor itself or metastases, paraneoplastic
syndromes are pathological changes of single or multiple systems brought on by tumor products, abnormal immune
responses, or other unknown causes. Some scholars proposed the concept of paraneoplastic syndrome as early as 1954.
There have been more than 10,000 relevant reports around the world so far. Most of them are related to adults and
involved multiple systems such as nerves, endocrine, skin, and other symptoms. Among them, there were also many
cases of gastrointestinal symptoms induced by malignant tumors.'*?° Reports on children often focus on the neuroendo-
crine system, and no relevant reports of UC caused by paraneoplastic syndromes have been found. We propose that
paraneoplastic syndromes can be used to explain the evolution and outcome of the disease. However, the cases collected
and experience in diagnosis and treatment remain insufficient and can only be used as a reference when diagnosing and
treating similar clinical cases.

Rare Complication of Extragonadal Yolk Cystoma
YST is a rare malignant germ cell tumor commonly found in the testes or ovaries, with a low extragonadal incidence of
about 1%. YST occurring in extragonadal locations is more aggressive than intragonadal tumors and has a worse
prognosis. Like other cancers, YST may be associated with PNS, involving the neurological, endocrine, and hematologic
systems, with digestive symptoms as the less common. In our case, the YST location is located in the sacrococcygeal
region, and inflammatory bowel disease is a typical presentation, which is rare. The clinical manifestations of different
extragonadal YST vary. The MacDiarmid report describes a 54-year-old patient with extragonadal YST tumors who
developed hypercalcaemia secondary to parathyroid hormone-related peptide production, disguised as metastases of renal
cell carcinoma.?’ In addition, Armstrong introduced a case of PNS caused by extragonadal nonseminoma germ cell
tumor, the tumor location is located in the anterior mediastinum, the patient is mainly manifested by pericarditis and
pulmonary artery stenosis circulatory symptoms, chemotherapy and surgery to remove the tumor, the patient has been
performing well after surgery.*>

In our case, the diagnosis of ulcerative colitis was clear, and after excluding other possible precipitating factors, the
abnormal regulation of preoperative B-hCG concentration increased, and the symptoms completely disappeared after
tumor resection, and there was no recurrence during follow-up. We speculate that tumor cells may release hormones or
cytokines to promote the development of inflammation-related PNS. By introducing similar cases, it helps to fill the gaps
in PNS in this area and provide more experience for dealing with similar cases in the future. The only downside is that
we did not identify the mRNA of the relevant hormone in tumor tissue.
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Conclusion

As paraneoplastic syndrome is an aberrant disease brought on by the onset and development of malignant tumors,
treating primary tumors, mainly by surgical excision and chemoradiotherapy, can significantly alleviate the symptoms of
paraneoplastic syndrome. Further immunotherapy after tumor resection also has a positive effect on relieving the
symptoms. This case report uses the concept of paraneoplastic syndrome to explain the diagnosis and treatment process
of the child, but there is still a theoretical lack of sufficient evidence to link UC and sacrococcygeal YST. It is the
deficiency of this case report.

Sacrococcygeal YST with UC is a rare parancoplastic syndrome with a hidden onset and complex clinical manifesta-
tions. It is often misdiagnosed, and the tumor is radiation-resistant. Surgical resection aided with chemotherapy is the
primary treatment.”> More knowledge on the clinical symptoms of paraneoplastic syndrome can aid in the accurate
diagnosis of this type of malignant tumor, thereby reducing treatment delays and improving the quality of life of patients.
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