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Abstract
BACKGROUND
A large cervical cyst with a cervical high-grade squamous intraepithelial lesion arising from the cervical stump is rare. After supracervical hysterectomy, there is a risk of various lesions occurring in the cervical stump. We review the types and characteristics of cervical stump lesions and compare total hysterectomy with subtotal hysterectomy. Gynecologists should choose the most suitable surgical method based on both the patient’s condition and wishes. If the cervix is retained, patients require a close follow-up.

CASE SUMMARY
A 57-year-old woman was admitted to the Gynecology Department for a large pelvic mass. Her chief complaint was abdominal distention for two months. She had undergone subtotal supracervical hysterectomy for leiomyoma 14 years prior. Abdominal ultrasonography detected a 9.1 cm × 8.5 cm × 8.4 cm anechoic mass with silvery fluid in the pelvic cavity and high-risk human papilloma virus 53 (HPV53) was positive. The admission diagnosis we first considered was a pelvic mass mimicking carcinoma of the cervical stump. We performed a laparotomy and a rapid frozen biopsy was suggestive of a fibrous cyst wall coated with a high squamous intraepithelial lesion. The pelvic mass was removed, and a bilateral adnexectomy was implemented. Final pathology confirmed that the pelvic mass was a large inflammatory cyst with a cervical high-grade squamous intraepithelial lesion. After successful intervention, the patient was discharged one week after surgery and there was no recurrence of the vaginal stump at 43 mo.

CONCLUSION
When addressing benign uterine diseases, gynecologists should pay adequate attention to retaining the cervix. If the cervix is retained, patients require a close follow-up.
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[bookmark: OLE_LINK34]Core tip: A large cervical cyst with a cervical high-grade squamous intraepithelial lesion arising from the cervical stump is rare. To the best of our knowledge, this is the first case about this rare cervical cyst with cervical high-grade squamous intraepithelial lesion, which indicates that it should take careful consideration when handling with a stump cervix lesion. Gynecologists should choose the most suitable surgical method based on the patient’s wishes and condition. In dealing with benign uterine diseases, we should pay adequate attention to retaining the cervix. If the cervix is retained, patients require a close follow-up.
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INTRODUCTION
Supracervical hysterectomy has been a popular procedure for benign uterine diseases in the last two decades worldwide. Often, young and pregnant patients wish to retain a portion of the uterus for presumed benign disease. Therefore, there are still many patients with a retained cervical stump. After supracervical hysterectomy, there is a risk of various lesions occurring in the stump of the cervix, including cervical stump fibroids, cervical prolapse, cervical stump endometriosis, cervical stump precancerous lesions, and stump carcinoma. Among them, carcinoma of the cervical stump, according to the literature, has accounted for 2%-9% of all cervical carcinomas worldwide since 1970[1]. Leiomyosarcoma that arises in the uterine cervix stump after subtotal hysterectomy is also exceedingly rare[2]. However, based on a review of the literature with PubMed, a case of a pelvic mass comprising a rare large cervical cyst coated with a cervical high squamous intraepithelial lesion has not been reported until now.
Cervical cysts are a common disease and usually do not require special treatment. Large cervical stump cysts are a rare type of disease, as total hysterectomies are performed infrequently in patients with benign uterine diseases. However, it is rare when a cervical cyst is located in the pelvis, which manifests as a pelvic mass. Thus, we report this rare case, and a review of the literature is described. We hope that this report will benefit the fields of obstetrics and gynecology. After a patient has undergone supracervical hysterectomy, obstetricians and gynecologists should be aware of the possible common outcomes and rare diseases of the cervical stump and make appropriate treatment programs to avoid excessive and erroneous treatments for the patient.

CASE PRESENTATION
Chief complaints
A 57-year-old woman had been menopausal since the age of 52 years. Her chief complaint was abdominal distention for two months.

History of present illness
The patient had frequent urination, urgency, poor urination, and other compression symptoms for one year. Her symptoms worsened over the last three months. The patient’s daily bowel habits have changed considerably for half a year.

History of past illness
She had undergone subtotal supracervical hysterectomy for multiple leiomyoma 14 years prior and cold knife cervix conization because of a high-grade squamous intraepithelial lesion (HSIL) three years prior.

Personal and family history
The patient did not have a history of smoking or drinking.

Physical examination upon admission
After a pelvic examination of the patient by two gynecologic oncologists, they found that the pelvic mass was similar to a 4-mo pregnant uterus. The mass was not as hard as a solid tumor and so we describe it as having a slightly hard texture. In addition, the mass with poor activity may be adhering to the tissue structure of the pelvic inner wall due to inflammation and infection. Vaginal examination indicated a normal vagina. Except for bloating and changes in bowel habits, the patient did not have any feeling of pain or other discomfort.

Laboratory examinations
Cervical squamous cell carcinoma antigen (SCCA), a blood tumor marker of cervical cancer, was higher at 2.3 µg/L (reference range: <1.5 ng/mL). Other tumor markers, such as carbohydrate antigen 125 and human epididymal protein 4, were in the normal range (14.9 U/mL and 36.93 pm, respectively). Hormone test results were as follows: Estradiol 2, 33.87 pg/mL; testosterone, 33.58 ng/dL; follicle-stimulating hormone, 36.60 IU/L; prolactin, 7.08 ng/mL; and luteinizing hormone, 19.85 IU/L. In addition, human papilloma virus (HPV) genotypic test results showed that high-risk HPV53 was positive, and a subsequent colposcopy examination demonstrated no exact inner cervical orifice and that the cervical posterior fornix tension seemed strained. The surface of the cervix did not have a distinct acetowhite lesion or obvious anomalous vessels (Figure 1).

Imaging examinations
On auxiliary inspection, abdominal ultrasonography detected a 9.1 cm × 8.5 cm × 8.4 cm anechoic mass with silvery fluid in the pelvic cavity and dotted blood flow activity. Pelvic magnetic resonance imaging confirmed a large cystic mass and normal bilateral adnexa (Figure 2).

FINAL DIAGNOSIS
Final pathology confirmed that the pelvic mass was a large inflammatory cyst coated with a cervical high-grade squamous intraepithelial lesion (Figure 3). Dyskaryotic cells but no tumor cells were found in the cyst fluid.

TREATMENT
The admission diagnosis we first considered was a pelvic mass mimicking carcinoma of the cervical stump. Its main clinical manifestations are similar to those of cervical cancer. There are no specific early manifestations. However, such a large cervical stump lesion and the clinical manifestations of patients seem to be less supportive of this clinical diagnosis. Therefore, after a general discussion and family agreement, we decided to perform a laparotomy and made an appointment for a rapid frozen biopsy for the patient. A large mass adherent with peripheric tissue was observed during the abdominal operation (Figure 4). Bilateral salpingo-oophorons were atrophic with a smooth surface. The pelvic mass was removed, and a bilateral adnexectomy was implemented. Frozen sectioning was performed, and pathology was suggestive of a fibrous cyst wall coated with a high-grade squamous intraepithelial lesion. Bilateral oophorons showed corpus albicans.

OUTCOME AND FOLLOW-UP
The patient performed well after surgery, and the SCCA level returned to 0.3 µg/L as normal (reference range: <1.5 ng/mL). Outpatient management included close monitoring of the HPV test, SCCA level, and ultrasound. From the vaginal examination, there seemed to be no retained cervical tissue. The patient was discharged one week after surgery. The final follow-up was 42 mo. The patient was generally in good condition, with no recurrence of the vaginal stump.
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DISCUSSION
Occurring during the process of cervicitis healing, secretion of the cervix gland causes hyperplasia in the squamous epithelium, blocking the cervical gland and forming a cystic mass[3]. Thus, primary cervical cysts are a very common gynecological disease. However, giant cysts that occur in the cervical stump are very rare.
Hysterectomy is one of the most basic and effective strategies for functional uterine bleeding, fibroids, and adenomyosis. According to the scope of surgery, hysterectomy can be divided into subtotal supracervical hysterectomy and total hysterectomy[4]. More than 90% of patients undergoing hysterectomy prefer supracervical hysterectomy, which has the advantages of maintaining pelvic support and sexual function, while surgical operators consider the advantages of less operative complications and a simple operation[5]. Therefore, to reduce the complications of hysterectomy associated with ureteral injury and a vaginal cuff abscess, subtotal or supracervical hysterectomy has been performed since the beginning of the last century. However, leaving the cervical stump increases the risks and problematic conditions, including stump carcinoma, which might occur several years after the initial cervical resection. As demonstrated by the pathology, the inner cyst wall was fibrous, and the outer wall was a squamous epithelium with an HSIL in our case. The mechanism by which the squamous epithelium climbed up and wrapped around the mass was unclear. These findings shed light on how to address cervical stump disease, especially precancerous lesions, after subtotal supracervical hysterectomy. It is better to conduct trachelectomy than conization. Vaginal trachelectomy is the preferable approach with the least complications[6]. The woman described herein rejected removal of her cervix and preferred cervical conization. She should be closely followed to monitor whether the vaginal cuff and/or pelvis develops carcinoma or a stump lesion after cervical conization.

Diagnosis and treatment of cervical stump disease and comparison of the two kinds of hysterectomies
Cause of the formation of a very large cyst at the cervical stump: Subtotal hysterectomy preserved the normal anatomy of the vagina for the patient, but the patient had a very large cervical cyst 14 years later. The main cause of the very large cervical cyst was the failure to remove all cervical glands when the cervical tissue was removed. Over the next few decades of chronic inflammatory irritation and subsequent HPV infection, no routine gynecological examination and timely treatment might have led to the development of a very large cervical cyst, which is consistent with literature reports on the reason for the development of primary cervical cysts[7]. Cervical cysts might have no symptoms in the early stages. Nonetheless, long-term cervical cysts could cause a vaginal bulge and compression symptoms, such as frequent urination, urgency, and poor urination, which could seriously affect the quality of life of patients.
For the occurrence of cervical cysts, we recommend that a serrated tube knife of the corresponding caliber, rather than a small serrated tube knife, be used for a loose uterine cervix with a conventional orifice to ensure that the more complete cervical tissue is cut. We should check again to determine whether the cut cervical tissue is integral. If absent, electrocoagulation remains to be conducted in the endocervical tissue. In this way, even if a small amount of gland remains after the cervical tissue is removed, it can become degenerated and necrotic by electrocoagulation, which would avoid the occurrence of postoperative cervical cysts.
Therefore, patients who have a preserved cervical stump should also be followed regularly to actively screen and treat cervical stump lesions. With the extensive development and application of ThinPrep liquid cytology for the screening, HPV testing, electronic colposcopy, etc., cervical stump lesions can be detected, prevented, diagnosed, and cured early.

[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Indications for residual cervical resection by trachelectomy: Due to benign alternations in the cervical stump, there is a significant risk of developing lesions, such as leiomyoma, even leiomyosarcoma, and stump carcinoma. Once a lesion occurs, further surgical treatment and even postoperative adjuvant therapy (e.g., chemotherapy and radiotherapy), with a much higher complication rate, will be required when the uterus is present[8]. Some studies have been carried out to explore the indications for and complications of removal of the retained cervical stump. Naja et al[9] clearly demonstrated that the indications for residual cervical resection were mainly prolapse, followed by pelvic masses and cervical precancerous lesions. After primary supracervical hysterectomy, 6.8%-19% of patients with periodic bleeding undergo cervical stump resection because they cannot accept more bleeding from the vagina. Kho et al[6] also reported that prolapse, pelvic masses, and abnormal bleeding were the most common indications for trachelectomy for a residual cervical stump after supracervical hysterectomy. Based on reports in the literature, cervical malignancy, a residual tumor, periodic vaginal bleeding, an abnormal pap smear, a pelvic mass, and pain are also indications for trans-abdominal resection of the retained cervical stump[10,11]. In addition, cervical intraepithelial neoplasia and cervical leiomyoma are indications for trans-vaginal surgery. Therefore, we conclude that prolapse of the cervical stump, as well as cervical neoplasia, is the most common reason for performing trachelectomy, which is preinvasive or invasive based on a review of the indications.

Comparison of subtotal hysterectomy and total hysterectomy: As mentioned above, preservation or removal of the uterine cervix has always been the focus of controversy among gynecologists during hysterectomy. Some studies argue that subtotal or supracervical hysterectomy better preserves bladder, sexual, and urinary function, but this hypothesis has not been proven[12,13]. Between 1843 and 1929, the first abdominal hysterectomy was completed by retaining the cervical stump in Manchester until total hysterectomy was performed by Richardson. With the rapid development of minimally invasive surgery, the first laparoscopic supracervical hysterectomy was introduced in 1991[14]. Thus, a growing minority of gynecologists preferred supracervical hysterectomy. From then on, studies on supracervical hysterectomy versus total hysterectomy have been performed. Rahn et al[15] compared the ability of the cervical stump with that of the vaginal cuff to resist downward traction. Their results revealed no difference in resistance to forces applied to the vaginal apex between the two procedures. Moreover, prospective randomized trials have indicated no benefits of supracervical hysterectomy on perioperative morbidity[16]. In a study by Ala-Nissilä et al[17], a comparison of long-term outcomes, including sexual symptoms, urinary incontinence, and genital prolapse, revealed no significant differences after supracervical and total abdominal hysterectomy during a follow-up period of 33 years.
However, supporters of supracervical hysterectomy demonstrated that operative morbidity could be decreased through laparoscopic supracervical hysterectomy for women with a large uterus (>500 g) but no contraindication for a residual cervix[18]. Currently, new cohort studies have shown that subtotal hysterectomy has less effect on the patient’s sexual function than total resection, which is beneficial to ensure the patient’s physical and mental health[19]. On the other hand, subtotal hysterectomy has less effect on supporting pelvic floor ligament tissue and can reduce the incidence of pelvic organ prolapse after total hysterectomy[20]. Furthermore, it can also avoid damage to the bladder, rectum, ureter, and nerves that control the bladder during surgery. A recent meta-analysis by Aleixo et al[21] in 2019 found that subtotal hysterectomy had less intraoperative blood loss, operative time, and hospital stay compared to total hysterectomy.
Opponents of subtotal hysterectomy claim that subtotal hysterectomy is faster, has less perioperative bleeding, and seems to have fewer intra- and postoperative complications. Nevertheless, the cervix does not show improved sexual functioning after surgery[22]. Women often believe that preserving the cervix means that they will retain satisfactory sexual function. Some studies have shown that total hysterectomy does not affect sexual satisfaction or libido[23,24]. Moreover, both laparoscopic total hysterectomy and subtotal hysterectomy induce a comparable improvement in long-term sexual functioning, especially in patients with impaired sexuality presurgery[25]. In addition, a residual cervix after subtotal hysterectomy may still require surgery again when a lesion occurs. Therefore, as the uterus has been resected, changes in the normal anatomical structure of the pelvis, the tight adhesion of tissues and organs, and intraoperative bleeding would greatly increase the difficulty of the second operation and challenge the surgeons. Additionally, for other reasons (e.g., infection control), supracervical or subtotal hysterectomy subsequently should not be recommended as a superior technique.
For patients who undergo subtotal or supracervical hysterectomy, attention should be paid to the exclusion of malignant diseases. The examination of a cervical smear and colposcopy can be performed to exclude cervical precancerous lesions and cervical cancer. Patients with irregular vaginal bleeding should be treated by segmental curettage or hysteroscopy to exclude endometrial lesions. The uterus should be dissected immediately after the uterus is removed during the operation. Suspected malignant disease should be examined by rapid frozen sectioning, and the scope of the operation should be determined according to the results to avoid the trauma of a reoperation after surgery[4]. However, for patients with endometriosis diagnosed before subtotal hysterectomy, endometriotic lesions are often located in the uterine ligament, uterine rectum, and posterior wall of the lower uterus, which preserves residual lesions in the cervix, leading to recurrence. Therefore, patients with endometriosis who need to have their uterus removed do not advocate for preservation of the cervix. Special attention should be also be paid to the anatomical relationship during the second operation for cervical stump lesions. The adhesion should be carefully separated, the bleeding should be completely stopped, the injury should be prevented, and the complications should be treated in a timely manner.

CONCLUSION
Cervical stump cysts are one of the most uncommon benign cervical lesions encountered by gynecologists. Due to their rarity, it is easy to escape a correct preoperative diagnosis, and these cysts are usually misdiagnosed as ovarian serous cystadenocarcinoma or ovarian mucinous cystadenocarcinoma. When addressing benign uterine diseases, gynecologists should choose the most suitable surgical method based on the patient’s condition and wishes. If the cervix is retained, patients require a close follow-up.
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Figure 1 No distinct acetowhite lesion or anomalous vessel was detected by colposcopy, and there was no exact cervical inner orifice.
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Figure 2 A large mass (red arrow) located in the pelvis was detected by magnetic resonance imaging.
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Figure 3 Pathological images. A and B: Final pathology confirmed a large inflammatory cyst coated with a cervical high-grade squamous intraepithelial lesion (blue arrows; haematoxylin and eosin staining; original magnification, ×40 for A and ×100 for B).
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Figure 4 Operative view. The mass was adherent with peripheric tissue (blue arrow).
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