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Abstract
BACKGROUND
Peutz-Jeghers syndrome (PJS) and mesenteric fibromatosis (MF) are rare diseases, and PJS accompanying MF has not been previously reported. Here, we report a case of a 36-year-old man with both PJS and MF, who underwent total colectomy and MF surgical excision without regular follow-up. Two years later, he sought treatment for recurrent acute abdominal pain. Emergency computed tomography showed multiple soft tissue masses in the abdominal and pelvic cavity, and adhesions in the small bowel and peritoneum. Partial intestinal resection and excision of the recurrent MF were performed to relieve the symptoms.

CASE SUMMARY
A 36-year-old male patient underwent total colectomy for PJS with MF. No regular reexamination was performed after the operation. Two years later, due to intestinal obstruction caused by MF enveloping part of the small intestine and peritoneum, the patient came to our hospital for treatment. Extensive recurrence was observed in the abdomen and pelvic cavity. The MF had invaded the small intestine and could not be relieved intraoperatively. Finally, partial bowel resection, proximal stoma, and intravenous nutrition were performed to maintain life.

CONCLUSION
Regular detection is the primary way to prevent deterioration from PJS. Although MF is a benign tumor, it has characteristics of invasive growth and ready recurrence. Therefore, close follow-up of both the history of MF and gastrointestinal surgery are advisable. Early detection and early treatment are the main means of improving patient prognosis.
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[bookmark: OLE_LINK76]Core tip: Peutz-Jeghers syndrome with mesenteric fibromatosis is extremely rare and has not been previously reported. Resection of the diseased bowel and mesenteric fibromatosis may be the best therapy. Regular review and timely intervention may improve patient prognosis. This paper analyzed the characteristics of Peutz-Jeghers syndrome and mesenteric fibromatosis in detail, and summarized this case, with the aim of providing a reference for future clinical diagnosis and treatment.


INTRODUCTION
Peutz-Jeghers syndrome (PJS) is a rare autosomal dominant genetic disease with an incidence of approximately 1 in 200000[1]. Some researchers have shown that truncating mutation of the LKB1/STK11 in chromosome 19p13.3 is the main cause of PJS[2]. The clinical features manifest mainly as mucocutaneous pigmentation and multiple polyps in the gastrointestinal tract, and family history is common. Mesenteric fibromatosis (MF) refers to fibroid lesions originating from the mesentery, which form a rare benign mesenchymal tissue tumor with an incidence of approximately 1 in 2 million[3]. MF is a fibroblastic clonal hyperplastic lesion characterized primarily by invasive growth and common local recurrence, but distant metastasis is rare[4]. At present, the pathogenesis of MF remains unclear, but it may be closely associated with trauma, surgery, genetics, and endocrine and other factors. The incidence of MF in familial adenomatous polyposis (FAP) is 7%-12%[5], but no case of PJS combined with MF has been reported to date. For PJS combined with MF, R0 resection to the greatest extent as possible is the best treatment, and regular follow-up and timely treatment may be important factors to delay disease progression[6]. We report this case to provide guidance for future research of the malignancy risk and to inform the development of monitoring methods for PJS and the clinical characteristics of MF. We hope that experience in clinical encounters with similar cases will accumulate.

CASE PRESENTATION
Chief complaints and history of present illness
On March 29, 2016, a 36-year-old male patient came to our hospital for treatment of recurrent diarrhea for more than 1 mo.

History of past illness
He had undergone local lobectomy for left pulmonary hemangioma compression 1 year prior.

Personal and family history
His brother had a history of gastrointestinal polyps.

[bookmark: OLE_LINK27]Physical examination upon admission
No abnormalities were noted on physical examination, with the exception of multiple pigmented maculae on the lips and oral mucosa (Figure 1) and a surgical scar on the left chest wall of up to 10 cm.

Laboratory examinations
No abnormalities were found in laboratory testing, including routine blood testing, liver function, blood amylase, and tumor markers.

Imaging examinations
[bookmark: _Hlk22903321]Electronic gastroscopy revealed that the gastric fundus mucosa was rough, with multiple local soybean-sized smooth flattened polyps (Figure 2A). Electronic colonoscopy showed that the colonic mucosa was hyperemic, and revealed edema, multiple hyperplasia and swelling with irregular morphology, and ulcer hemorrhage in some polyps (Figure 2B-2F). Abdominal computed tomography (CT) examination revealed a soft tissue density shadow under the right semi-transverse colon, of approximately 3.3 cm × 2.1 cm with an unclear boundary. The tumor was slightly strengthened after the enhanced scan, fat density was seen at the edge, the surrounding fat gap was cloudy, and no abnormal soft tissue tumor was observed on the inside and outside of the intestinal cavity (Figure 3). The pathological findings suggested multiple tubularvillous adenomas with moderate dysplasia in the entire colon, and fusiform cell tumor-like hyperplasia was found on the mesenteric side of the colon (Figure 4). Immunohistochemistry revealed that the sample was CD34-, Des-, S100-, SM-, CD117-, Dog-1-, Calponin+, and 2%Ki-67+, in agreement with fibromatosis (Figure 5).

FINAL DIAGNOSIS
PJS with MF.

TREATMENT
Because of the extensive blood vessels and high mobility of the mesentery, ultrasound-guided biopsy carried a risk of bleeding, and the patient's colon polyps were extensive and at risk of cancer formation. Therefore, we performed laparoscopic total colectomy under general anesthesia after discussion. Masses in the hepatic curvature of the colon enclosed part of the mesentery and transverse colon, and some of the intestines were stiff and congested. After routine anti-infection rehydration treatment, the patient was discharged from the hospital with an order for reexamination by electronic gastroscopy and abdominal CT.

OUTCOME AND FOLLOW-UP 
On August 10, 2018, because of recurrent abdominal pain and diarrhea for more than 3 mo, and acute aggravation for 3 d, the patient came to our hospital for treatment. Emergency enhanced CT showed thickening of the intestinal wall, peritoneum and omentum; multiple masses with mixed density in the abdomen and pelvis, with the largest mass located in the left middle abdomen within liquefaction and necrosis; an unclear boundary of 9.9 cm × 14 cm; a patchy high density shadow in and around the lesion; heterogeneous enhancement; and an unclear boundary between the masses and the adjacent intestine after an enhanced scan (Figure 6).
After general discussion, we considered the recurrence of fibromatosis and intestinal obstruction caused by adhesion. After exclusion of contraindications, laparotomy under general anesthesia was performed. Multiple abdominal tumors were found during the operation, the largest of which was located in the small mesentery, 60 cm from Treitz’s ligament, with a size of approximately 14 cm × 12 cm. The mass in the distal intestine adhered closely to the pelvic cavity of the lower abdominal wall, and some of the intestine was ruptured and difficult to separate from the surrounding tissues in a frozen state. Thus, the surgical procedure comprised resection of the masses and adhesive intestinal tube, proximal enterostomy as well as anal anastomosis. Due to breakage of part of the patient's small intestine, edema exudation, the large scope of the operation, and the long operation time, the patient was sent to the intensive care unit for further anti-infection treatment after the operations. Finally, the pathological results confirmed the recurrence of fibromatosis.
At present, patients with short bowel syndrome are given parenteral nutrition to maintain their vital signs; because of limited economic capacity, no further radiotherapy or chemotherapy is performed for MF.

DISCUSSION
PJS is a rare autosomal dominant genetic disease, which was first reported by Peutz in 1921 and first described by Jeghers in 1949, according to PubMed[7]. Chen et al[8] have found that germline mutation of the LKB1 gene is the main cause of familial PJS in China. The primary mechanism through which the LKB1 gene regulates cell proliferation is modulation of Rb protein phosphorylation through a p53 dependent pathway. AMP-activated protein kinase is the main kinase downstream of LKB1, which can sense the energy state of the body and maintain the homeostasis of energy metabolism[9]. LKB1 may be a signal transduction molecule that regulates p53-dependent apoptosis, and its dysfunction may lead to defects in intestinal epithelial cell apoptosis, which consequently initiates multiple benign hamaromatous polyps in the gastrointestinal tract in patients with PJS and ultimately leads to cancerization[10]. PJS mucosal pigment spots mainly manifest as uniformly light brown areas, usually less than 5 mm, which are common in the lip (94%), gingiva, buccal mucosa, mouth, nose, and eyes; among these, the pigment maculae on the lips are unusual in that they are vermilion and are usually darker and denser than freckles. At present, there are no reports of malignant changes in the skin and mucous pigmentation in PJS. FAP and PJS are clinically similar, and skin and mucous pigment spots may be one of the important differentiators.
PJS was diagnosed on the basis of clinical features, family history, electronic gastroenteroscopy and imaging. In this case, the patient's symptoms and family history are relatively typical for diagnosis. For small intestinal polyps smaller than 1 cm, detection with CT and electronic gastroenteroscopy may be difficult; capsule endoscopy plays an important role, and, combined with CT, can greatly improve the detection rate[11]. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Endoscopic polypectomy is currently the main treatment, but in the following cases, surgery is necessary[12]: intestinal polyps larger than 2 cm or colon polyps larger than 1.5 cm; intussusception, acute intestinal obstruction and other related complications; polyps with irregular morphology and malignant tendency; gastrointestinal bleeding; and polyps spread throughout the entire intestine. In our patient, there were multiple polyps in the entire colon, and some polyps were irregular with hemorrhage. Therefore, surgical total colectomy was the best treatment.
According to the ACG guidelines in the United States, the malignancy risks of PJS include colorectal cancer, breast cancer, pancreatic cancer, gynecological cancer, small bowel cancer, lung cancer and gastric esophageal cancer. Therefore, regular reexamination is important, as is the time and quality of follow-up. Previous studies in this field are reviewed and summarized in Table 1[13-20].
MF, also known as desmoid tumor[21], is a rare benign tumor with rapid and invasive growth. It can occur at any age, most commonly in women 30 to 40 years of age, although cases have been reported in children. Its pathogenesis remains unclear, and many researchers believe that its pathogenesis is associated with genetic factors, trauma, surgical stress, pregnancy, sex and endocrine factors[22-26]. The recurrent MF tumors in this case were larger, more numerous and more extensive than those during the first occurrence; we therefore inferred that the recurrence of MF may correlate with surgical stress. Vitellaro et al[27] also confirmed that the risk of developing MF after laparoscopic excision is significantly lower than that after laparotomy. Therefore, decreasing surgical stress is a focus of surgical research. Strategies include performing careful preoperative work; understanding the locations of masses and the surrounding anatomical structure; and ensuring that an experienced surgeon does the work.
The probability of MF recurrence after surgery for FAP is higher than that for other gastrointestinal malignancies[28]. More MF images should be collected and analyzed, because the treatment of MF after recurrence of malignant gastrointestinal tumors is completely different from that of MF after recurrence of benign gastrointestinal tumors.
In this case, the first CT scan indicated that the masses showed soft tissue density, the tumors were slightly enhanced, the fat density was seen at the edge, and the boundary between tumors and the surrounding fat space was unclear and could be easily misdiagnosed. Therefore, MF should be distinguished from the following diseases. The first is liposarcoma, which occurs primarily in retroperitoneal, extremities and deep soft tissue of the trunk in people above 60 years of age[29]. On CT, the lumps are mainly fat density and irregular septa, and focal enhancement can be seen in internal bleeding. Because magnetic resonance imaging has strong soft tissue resolution, it is necessary when liposarcoma is suspected[30]. Magnetic resonance imaging can be used to identify the composition of the mass and analyze the relationship with the surrounding soft tissue. Gastrointestinal stromal tumor is also a differential diagnosis that often occurs in the elderly; the smaller tumors have homogeneous density, and the larger ones usually have cysts, necrosis and calcification; most are linked with the intestinal cavity. Because of abundant blood supply, the contrast agent in the arterial phase enters the tumor quickly, shows clear enhancement, and clears quickly in the venous phase and the delayed phase, showing "fast in and fast out" enhancement characteristics. The third differential diagnosis is metastases: the imaging findings of metastases are similar to those of the primary foci. Therefore, understanding the history of tumors is the most critical step in the diagnosis of the disease. Metastases of gastrointestinal malignancies are more aggressive than MF accompanied by local lymph node metastasis and distant metastasis. At this time, fluorine18-fluorodeoxyglucose positron emission tomography/CT (PET/CT) can be used to comprehensively evaluate the number and nature of masses, and aid in distinguishing PJS. As in this case, PET/CT can be used to observe whether gastrointestinal polyps and MF exhibit increased radioactive uptake and to distinguish the relationship between polyps and MF, thus providing clinical diagnostic value[31].
MF often has no clear clinical symptoms, and patients often seek medical treatment after complications such as abdominal pain, intestinal obstruction, peritonitis, hydronephrosis or other symptoms[32,33]; thus, the optimal diagnosis and treatment times for MF recurrence are often missed. Although MF is a benign tumor, it has the characteristics of invasive growth and ready recurrence. In the second reexamination of the case, the masses had widely invaded the small intestine, thus resulting in intestinal obstruction due to adhesion. In the emergency treatment, the wrapped small intestine could only be resected extensively. Although obstruction was solved, it could be sustained only by long-term intravenous nutrition. At present, there is no unified understanding of the treatment for MF, whereas close follow-up, early diagnosis and early treatment are the best ways to improve the prognosis of patients. If a patient is reviewed in time and treated early, as in our case, most of the small intestine can be saved, and the prognosis of the patient can be greatly improved. Some researchers have shown that postoperative radiotherapy, chemotherapy, and endocrine therapy may be beneficial[34]. The use of hormonal therapy for the treatment of these tumors is based on the association of these tumors with pregnancy or contraceptive pills and reports of regression after menopause or oophorectomy. Success rates of approximately 50% have been obtained with hormonal treatments and other agents such as warfarin, vitamin C, and nonsteroidal anti-inflammatory drugs. Palliative ultrasound-guided high-intensity focused ultrasound ablation is also an option for patients who cannot undergo complete resection[35]. In addition, some researchers believe that a "wait-and-see" approach may provide the best outcome, rather than radical surgical resection; the ability to improve patients' quality of life is essential[36,37].

CONCLUSION
In summary, PJS accompanied by MF is extremely rare, and thus there is no unified treatment standard at present. Consequently, early detection and individualized treatment are highly important. In addition, MF is a recurrent and invasive benign tumor, which should be considered highly important by both patients and doctors.
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Figure Legends
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Figure 1 Multiple pigmented spots in the mouth and on the lip of the patient.
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Figure 2 The patient had multiple polyps in the gastrointestinal tract. A: Multiple soybean-sized polyps in the gastric fundus were regular and smooth; B: Some colon polyps were irregular; C: Partial colonic hemorrhage; D: Colonic polyps with surface ulcer; E: Hyperemia and edema of the surrounding mucosa; F: Multiple polyps throughout the colon.
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Figure 3 Enhanced computed tomography images revealing mesenteric fibromatosis presented the first time as slightly enhanced masses in the lower right transverse colon and cloudy surrounding fat spaces (white arrows). A: Coronal plane; B: Sagittal plane.
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Figure 4 Pathological images of the patient. A-C: Pathological images showed multiple tubularvillous adenomas with moderate dysplasia [A: hematoxylin and eosin (H&E) staining, 100 ×, B: H&E staining, 200 × and C: H&E staining, 400 ×]; D-F: Fusiform cell tumor-like hyperplasia of the mesentery (D: H&E staining, 100 ×, E: H&E staining, 200 × and F: H&E staining, 400 ×).


A[image: C:\Users\CHP\AppData\Local\Temp\360zip$Temp\360$1\16-11465_Calponin-少许阳性-200倍.jpg] B[image: ]
Figure 5 Immunohistochemistry images of the mesenteric fibromatosis. A: Slight positive Calponin staining of tumor cells [immunohistochemistry (IHC) staining, 200 ×]; B: 2% Ki67 staining of tumor cells (IHC staining, 200 ×).
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Figure 6 Second reexamination of abdominal contrast-enhanced computed tomography images. A-D: The second reexamination of abdominal contrast-enhanced computed tomography images showed heterogeneous enhancement of multiple masses in the abdomen and pelvic cavity, and an unclear boundary between the masses and adjacent intestine.


Table 1 Malignancy risk of Peutz-Jeghers syndrome and main mode of monitoring[11]
	Cancer site 
	General population risk, %
	Syndrome risk, %
	Average age of diagnosis in yr
	Age at the start of monitoring 
	Monitoring interval in yr
	Monitoring mode
	Ref.

	Pancreas
	1.5
	11-36
	41-52
	30
	1-2
	MRCP or US
	[11,14-17]

	Stomach
	< 1
	29
	30-40
	8.18a
	3
	Gastroscopy
	[11,14,15,18]

	Small bowel
	< 1
	13
	37-42
	8.18a
	3
	Capsule endoscopy
	[11,14,15]

	Colon
	4.5
	39
	42-46
	8.18a
	3
	Colonoscopy
	[11]

	Testicle
(Sertoli cell tumor)
	< 1
	9
	6-9
	14
	1
	Testicular examination or US
	[11,14,15]

	Breast
	12.4
	32-54
	37-59
	25
	1
	MRI or mammography
	[11,14-16,19]

	Uterus
	2.7
	9
	43
	25
	1
	Pelvic examination or vaginal US
	[14,15]

	Cervix (adenoma malignum)
	< 1
	10
	34-40
	25
	1
	Cervical smear
	[11,14,15,20]

	Ovary (mostly SCTAT (sex cord tumor with annular tubules)
	1.6
	21
	28
	25
	1
	Pelvic examination or vaginal US
	[11,15]

	Lung
	6.9
	7-17
	47
	–
	–
	Quit smoking
	[14-16]


1Began from the age of 8; if polyps were found, followed every 3 years; if no polyps were found, examined again at age 18, then every 3 years, or earlier if symptoms occurred. MRCP: Magnetic resonance cholangiopancreatography; MRI: Magnetic resonance imaging; US: Ultrasonography; MRI: Magnetic resonance imaging.
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