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Abstract
BACKGROUND
Gastrointestinal stromal tumors (GISTs) are rare tumors of the gastrointestinal tract accounting for less than 1% of all gut tumors. GISTs occurring in the rectum are extremely rare, and these usually present at an advanced stage compared with other sites.

CASE SUMMARY
A 60-year-old male who presented with features of sensations of rectal tenesmus was referred to our department with a mass in the lower rectum that was detected during a routine checkup. Colonoscopy, transrectal ultrasound, perianal magnetic resonance imaging and ultrasonic contrast were used to diagnose the rectum GIST, and then the patient underwent complete transanal resection using the ultrasonic scalpel. The patient was discharged ten days after the operation and was defined as low risk. Therefore, he had no need to receive subsequent adjuvant therapies, and he had not suffered any anal dysfunction or had any evidence of recurrence at follow up.

CONCLUSION
Surgical resection with histologically negative margins is the standard curative treatment for rectal GISTs. Appropriate surgical techniques based on the location, size, and resectability of the tumor should attract great attention from clinicians.
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Core Tip: Gastrointestinal stromal tumors are rare malignancies that rarely occur in the rectum. The diagnosis is established by biopsy and immunohistochemistry. Complete surgical resection with negative margins is the treatment of choice. The appropriate surgical technique should be selected based on the location, size, and resectability of the tumor and the available surgical expertise. This case is reported for its rare location and treatment with ultrasonic scalpel total resection without imatinib treatment.

INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are the most common type of mesenchymal tumor involving the gastrointestinal tract. However, GISTs represent a rare entity that accounts for less than 1% of all alimentary tract tumors[1]. The most common sites involved are the stomach (50%–65%), followed by the small intestine (20%–30%)[2]. Esophageal GISTs are rare, but tumors may also arise in extra-gastrointestinal locations, principally in the mesentery, omentum, and retroperitoneum[3]. GISTs less frequently affect the colon and rectum, with an estimated incidence of 5%–15%[4,5]. Rectal GISTs are extremely rare with low incidence, only accounting for merely 0.1% of all kinds of rectal tumors[6]. Different surgical methods have been widely reported, including transanal excision, laparoscopic surgery, transsacral excision, and transanal endoscopic microsurgery[7-10]. Sometimes, rectal GISTs, especially those located in the lower rectum, are detected during daily physical examination.
Here, we present a case of a rectal GIST with complete resection by ultrasonic scalpel to highlight the clinical and surgical features of lower rectal GISTs.

CASE PRESENTATION
Chief complaints
A 60-year-old male rectal GIST patient presented with features of sensitization of the rectum with tenesmus.

History of present illness
The patient was referred to our department with a mass in the lower rectum that was detected during a routine checkup at two months prior. The patient had undergone a colonoscopy two months prior, which incidentally discovered a mass in the rectal submucosa(Figure 1).

History of past illness
The patient had a clinical history of hypertension and complete right bundle branch block, but ultrasonic cardiogram and blood tests were normal.

Personal and family history
The patient denied any history of genetic disease or infection.

Physical examination
Regular physical examination showed no obvious abnormalities, except on the anorectal physical examination (inspection, palpation, digital rectal examination, careful probing, and anoscopy). A submucosal mass was found in the anterosuperior region without signs of macroscopic rectal bleeding.

Laboratory examinations
Regular preoperative examination, including routine blood work, liver and kidney function tests, coagulation function and electrocardiography were normal, and biotumoural findings such as carcino-embryonic antigen, carbohydrate antigen-724, carbohydrate antigen-199, squamous cell carcinoma, carbohydrate antigen-211, carbohydrate antigen-50, carbohydrate antigen-242, alpha fetoprotein, and neuron-specific enolase were all negative.

Imaging examinations
Colonoscopy (Figure 2A), transrectal ultrasound (Figure 2B), ultrasonic contrast (Figure 3) and perianal magnetic resonance imaging (MRI) (Figure 2C and D) showed that the mass involved the muscularis propria and a characteristic appearance of a well-circumscribed intramural mass involving the anterior and superior sides of the rectum located 3 cm from the anal verge without metastatic disease.

FINAL DIAGNOSIS
According to the results of colonoscopy, transrectal ultrasound, ultrasonic contrast, MRI and histopathological examination, the patient was eventually diagnosed with a rectal GIST.

TREATMENT
Based on these examinations and the unusual location of this tumor, we consulted with the radiologist to evaluate whether a transanal resection could intactly excise the tumor with minimal possible surgical complications, such as incontinence of feces or anal sphincter dysfunction. The patient accepted our proposed surgery plan. Under intraspinal anaesthesia, he was required to be in the lithotomy position, and we injected 0.9% saline into the rectum submucosa for full exposure. We used an ultrasonic scalpel to incise the rectum mucosa and then separated the surrounding tissue until the submucosa was reached. During the separation, we were very careful to maintain the tumor capsule integrity. After fully exposing the tumor, we fortunately observed that the rectal GIST was centrally located in the rectum submucosa and not wrapped by the rectal muscle. We incised the rectum mucous membrane and completely separated the tumor from the submucous stratum of the rectum and then resected the intact tumor with an ultrasonic scalpel. The incision in the rectal muscle was designed to be as small as possible to maintain the integrity of the rectal mucosa. Then, we placed mattress sutures within the incision in the muscular layer of the rectum (Figure 4). 
The surgical procedure lasted only approximately 20 min, and the blood loss was insignificant. No postoperative complications were observed during hospitalization. A full liquid diet was taken for five days to delay bowel movements and prevent wound infection. The first defecation occurred on the 5 d after the surgery, and the patient was discharged on the tenth postoperative day.
Final pathology reported a tumor of 2 cm × 1.5 cm × 1.5 cm with a complete capsule, fibrous and adipose tissue attached, and tumor-free margins. Histological examination (Figure 5A and B) confirmed a fusocelular subtype of rectal GIST. Its cellularity was low, and its mitotic index [number of mitoses per 50 high-power field (HPF)] was less than 5/50 HPF with areas of necrosis and calcification. Immunohistochemistry (IHC) demonstrated the diagnosis of GIST when the tumor was positive for CD34 (Figure 5C), CD117 (Figure 5D), Dog-1 (Figure 5E), and Ki67 expressed approximately 3% (Figure 5F) and negative for S-100, HMB 45 (human melanoma black 45), and α-SMA (smooth muscle actin). 

OUTCOME AND FOLLOW-UP
The recurrence risk assessment system for the primary GIST after complete resection was based on the modified National Institutes of Health classification system (2008). This patient was defined as low risk. Therefore, he had no need to receive subsequent adjuvant therapies such as imatinib treatment after surgery, and he had not suffered any anal dysfunction or evidence of recurrence at follow-up 3 months after surgery.

DISCUSSION
GISTs were first described by Mazur and Clark[11] in 1983. Rectal GISTs are usually found incidentally, either on lower abdominal computed tomography (CT), perianal MRI, colonoscopy, or clinical examination. Low-lying GISTs usually palpate as a smooth, well-demarcated, firm lump during physical examination. For patients with a suspected rectal GIST, CT scan with contrast is often the initial imaging modality of choice. It seems to be a reliable technique for the diagnosis and the stage of the disease. GISTs are believed to arise from the interstitial cells of Cajal or other pluripotential mesenchymal stem cells[12]. The morphology of the cells and the findings of IHC are the major factors for the pathological diagnosis of GIST. Regarding microscopic features, there are three types: the spindle cell type (70%), epithelioid cell type (20%), and mixed type (10%). Regarding immunohistochemical findings, 95% of GISTs are positive for CD117 and/or discovered on Dog-1, and 70% are found to be positive for CD34[13]. Although CD117 positivity is a major defining feature for a tumor that has morphological features compatible with GIST, CD117 positivity alone is not an absolute requirement for the diagnosis. When there is CD117 negativity, as in approximately 5% of GISTs, Dog-1 staining, followed by CD34 staining, is considered diagnostic.
The mitotic index, the size of tumor, the location of tumor (gastric vs. nongastric), and the tumor rupture are the four independent prognostic factors for GISTs. Additionally, tumor rupture should be considered separately with regard to whether it occurred in preoperative and intraoperative. Surgery is still considered the only treatment modality that can offer a permanent cure for GIST. There are many risk-stratification tools, for example, the 2017 American Joint Committee on Cancer recommendations on staging of rectal GISTs include both tumor size (≤ 2 cm,2-5 cm, 5-10 cm, and >10 cm) and mitotic rate (≤ 5 mitoses or > 5 mitoses per 50 high-power field) to help determine rates of disease progression[14]. For those GISTs that are inoperable, metastatic, or recurrent, imatinib mesylate was thought to be the first-line standard treatment. After accurate and complete resection, surgery is sufficient for approximately 60% of GIST patients. However, for the remaining 40% of patients with relapses, metastases or local advancement to the point where surgery may not be effective, additional targeted therapy with the tyrosine kinase inhibitor imatinib mesylate may be prescribed[15]. In rectal GISTs, radical resection is thought to be the most important determinant of prognosis[16]. However, since certain anatomical characteristics, such as a narrow, deep pelvis and the vicinity to the internal and external sphincters or invasions of the adjacent organs, there are many difficulties in surgical resection[17]. Although surgical resection without lymph node resection is still the most standard treatment for local rectal GISTs, the selection of both safe and feasible surgical procedures for rectal GISTs remains controversial[18-20]. Local resection, laparoscopic surgery, and endoscopic resection are the three mainstream surgical methods for rectal GISTs[21]. Local resection, including transanal, transacral, parasacral, perineal, and transvaginal resection, not only achieve a good clinical curative effect but aviod the abnormal appearance and dysfunction of genitourinary and anal functions[22]. However, traditional transanal local excision has limitations. Because of poor visualization, conventional transanal local excision may have difficulty controlling resection limits and allow for complete removal of the rectal wall. The conventional transanal approach is also less oncologically complete, with inherently higher recurrence rates, higher rates of tumor remnants, specimen fragmentation, and inferior overall and disease-free survival compared with radical resection[23]. The choice of rectal GISTs surgical approach should be individualized according to their location and different size of the tumor, range of local invasion, ability for sphincter preservation, and risk of malignant degeneration. The objective of surgical methods for rectal GISTs is not only to improve prognosis but also to preserve the patient’s quality of life. Therefore, in this case, we used an ultrasonic scalpel instead of excision.
The ultrasonically activated scalpel, also known as the ultrasonic scalpel, was first introduced in the early 1990s and works by generating the high-frequency harmonic motion of a metallic rod and allows for the denaturation of tissue proteins, thus producing a protein coagulum that seals coapted vessel walls[24]. These vibrations can simultaneously coagulate and cut tissues[25]. Unlike electrocoagulation, ultrasonic scalpels not only lack eschar formation over the blade and cause minimal collateral thermal damage to the surrounding tissues and less smoke[26] but also provide very effective cutting with less bleeding. There are neither transmission of electricity nor neuromuscular stimulation to patients[27].
The time spent in the operating room is expensive, and this technique can decrease both the operation time and associated costs and seems to reduce hospital costs[28]. Compared with conventional energy systems, multiple studies have demonstrated that there are many superiorities of the ultrasonic scalpel, especially in several surgical subspecialties[29-31]. The most valuable benefits were considered to be a shorter operation time and  less intraoperative bleeding[32-33]. Recent studies confirmed that in settings with financial restrictions such as those encountered in low-resource countries, ultrasonic scalpels can be reused safely without any consequences to the patient’s condition or postoperative course[34]. Because the ultrasonic scalpel could cut and coagulate effectively, numerous energy exchanges between the scalpel and cautery could be eliminated. Therefore, it is extremely beneficial for surgeries in which required accurate dissection and the avoidance of issue damage from lateral heat damage, especially in anorectal surgery.

CONCLUSION
GISTs are rare malignancies that rarely occur in the rectum. The diagnosis of GISTs mainly relies on biopsy and IHC. Complete tumor excision with negative margins is often the ideal method in the clinical treatment of GISTs. Appropriate operative procedures are hard to select because accurate detection based on the location, size, and resectability of the tumor and the available surgical expertise are very difficult. This case is reported for its rare location and treatment with ultrasonic scalpel total resection without imatinib treatment.
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Figure Legends
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Figure1 Time axis of the patient’s detection of gastrointestinal stromal tumor and surgery treatment and postoperative follow-up.
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Figure 2 Imaging examinations show the location of the rectal gastrointestinal stromal tumor. A: The colonoscopy results show that the tumor originated from the rectal dentate line; B: The results of trans-rectal ultrasound show that the tumor protruded from the posterior of the rectum submucosa; C and D: The results of pelvic magnetic resonance imaging revealed that the tumor (pentagram) was located in the rectum submucosa.
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Figure 3 The presentation of gastrointestinal stromal tumor in transrectal ultrasonography and ultrasonic contrast. A: The presentation of gastrointestinal stromal tumor in transrectal ultrasonography; B: The overall enhancement is low. In the early stage of arterial, 16 S began to enhance; C: 32 S reached the peak and showed uneven low enhancement; D: 54 S began to clear; E: The venous phase showed low enhancement.
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Figure 4 Transanal surgery with ultrasonic scalpel. A: Pre-operative patient photos; B: Intraoperative pictures; C: Excision with ultrasonic scalpel; D: Operative specimen.
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Figure 5 Histopathology of the biopsy specimen. A and B: Histopathology showed that the cells were spindle-shaped and moderately differentiated (magnifications, × 100). C to F: Immunohistochemistry results showed that cluster of differentiation (CD) 34 (C), CD117 (D), Dog-1 (E), and CD34 (F) were all positive, and Ki67 was negative.
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