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ARTICLE INFO ABSTRACT
Keywords: Background: Presacral cysts are rare congenital lesions predominantly affecting females. Surgery
Laparoscopic resection is often recommended after diagnosis due to the risk of malignant transformation and compli-
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cations associated with cyst enlargement. Laparoscopic excision is increasingly favored due to its
enhanced visualization and precision.

Aim: To assess long-term urinary, sexual function outcomes and quality of life in female patients
undergoing laparoscopic resection of presacral cysts.

Methods: We conducted a retrospective review of female patients who underwent laparoscopic
resection of presacral cysts between August 2012 and May 2020. Patient demographics, surgical
outcomes, and postoperative complications were analyzed. The urinary function was assessed
using the International Consultation on Incontinence Questionnaire Female Lower Urinary Tract
Symptoms Module (ICIQ-FLUTS), the sexual function was evaluated using the Female Sexual
Function Index (FSFI), and quality of life was assessed using the 36-item Short-Form Health
Survey (SF-36).

Results: Among the 32 female patients included, 10 experienced postoperative urinary inconti-
nence, predominantly of the mixed type. The risk factors for urinary incontinence included
abdominal distension and the proximity of the cyst to the rectum. Notably, urinary incontinence
significantly impacted the overall lower urinary tract symptoms and quality of life. Additionally,
seven patients reported postoperative sexual dysfunction, with previous abdominal or pelvic
surgery and cyst location under S3 identified as risk factors, affecting the mental health aspects of
their quality of life.

Conclusion: Laparoscopic cyst resection in females poses risks of urinary and sexual dysfunction,
potentially impacting quality of life. Thus, tailored management approaches are crucial.

Core tip: We presented a comprehensive examination of laparoscopic resection of presacral cysts, emphasizing the risk factors
associated with urinary and sexual dysfunction post-surgery in female patients. Highlighting the rarity of these cysts and
consequent gaps in clinical expertise, it underscores the necessity of precise surgical approaches and careful intraoperative
technique to minimize complications. It establishes that while laparoscopic methods afford significant visibility and reduce
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operative trauma, they also pose risks particularly affecting urinary function and sexual health, which profoundly impact patient
quality of life. Therefore, the operation should be conducted in medical centers by experienced surgeons.

1. Introduction

Presacral cysts present as cystic masses located between the sacrum and the rectum [1,2]. They are primarily congenital and are
more prevalent in females, with a male-to-female incidence ratio of approximately 1:3 [3]. The clinical occurrence of presacral cysts is
rare, with an incidence rate of approximately 1 in 40,000 [4], leading to a lack of widespread expertise in their diagnosis and treatment
[5,6]. Surgical intervention is typically recommended when diagnosed for several reasons [7-9]. Firstly, there is a risk of malignant
transformation, particularly in cystic teratomas, ranging from 5 % to 10 % [9-11]. Secondly, untreated cysts may progressively
enlarge, complicating complete excision [12]. Finally, as the cyst enlarges, there is a heightened risk of rupture and secondary infection
[13,14].

Presacral cysts often have an insidious onset and slow progression, typically asymptomatic in their early stages [2]. However, as
they grow, they may compress nearby organs or tissues, resulting in symptoms such as urinary retention, bladder irritation, or dif-
ficulty in defecation due to rectum compression [8,15]. These cysts are located deep within the body, surrounded by complex
anatomical structures, such as the coccygeal ligament, levator ani muscle, and coccygeal muscle, which contain loose connective
tissue, branches of the sacral plexus, high branches of the sympathetic nerve, and blood vessels [12]. Given the relative complexity of
the surrounding anatomy and close adhesions to the rectal wall, surgical procedures require experienced surgeons proficient in rectal
and pelvic surgeries to minimize the risk of intraoperative complications, such as rectal injury, as well as the risks of intraoperative
omission and residual cyst walls, thereby reducing the incidence of cyst recurrence.

Presacral cysts are closely associated with the presacral fascia, sacrum, and adjacent structures, including the rectum and vagina,
often forming dense adhesions [7,15]. During surgical separation, there is a potential risk of damaging the left and right inferior
hypogastric nerves descending anterior to the abdominal aorta, as well as the parasympathetic pelvic plexus that innervates the rectum
and urinary and genital organs [12], which can impact the bowel, as well as bladder, and sexual functions. Patients undergoing surgery
for presacral cysts may experience symptoms such as increased bowel movements, urinary frequency, difficulty in voiding, and
impaired sexual function, which improve to varying degrees during the postoperative recovery period. As a result, given the increasing
emphasis on quality of life, surgeons need to consider postoperative quality of life and sexual function recovery in these patients.

Laparoscopy offers surgeons several advantages, such as high-definition and magnified operative fields, improved visibility in
narrow pelvic spaces, and clearer delineation of anatomical structures, thereby enhancing surgical precision. Since 2012, our center
has performed laparoscopic excisions of presacral cysts, completing 74 cases by January 2021 and establishing a prospective clinical
database [16]. In our prior study (yet unpublished), we documented the clinical characteristics of this patient cohort, focusing on
analyzing factors affecting bowel function. However, to the best of our knowledge, there has been no systematic investigation into
long-term complications following presacral cyst surgery. For female patients, urinary dysfunction and impaired sexual function are
critical postoperative complications that must not be overlooked. Consequently, we conducted a systematic questionnaire survey on
the postoperative urinary function and sexual life of female patients to assess the incidence of related complications following lapa-
roscopic excision of presacral cysts. We aim to provide valuable data and insights for future research in various medical centers.

2. Materials and methods
2.1. Patient characteristics

In this study, we retrospectively reviewed the medical records of female patients who underwent laparoscopic resection of pre-
sacral cysts at our hospital between August 2012 and May 2020. The inclusion criteria comprised: (1) female gender; (2) pre-surgery
diagnosis of a presacral cyst; (3) laparoscopic cyst resection with or without the transsacral approach; and (4) completion of the follow-
up questionnaire. The exclusion criteria encompassed (1) open abdominal or transsacral procedures and (2) surgical pathology reports
indicating solid tumors such as lipomas, fibromas, gastrointestinal stromal tumors, and neuroendocrine tumors. We collected patients’
baseline information, clinical presentations, imaging evaluations, surgical outcomes, and pathological diagnoses. Details of the sur-
gical procedures have been described in our prior study [16]. This study was approved by the Ethics Committee of Peking Union
Medical College Hospital (approval number: S-K1493), and written informed consent was obtained from all patients.

2.2. Measurements

We utilized the International Consultation on Incontinence Questionnaire Female Lower Urinary Tract Symptoms Module (ICIQ-
FLUTS) to assess post-surgery urinary function [17,18]. The ICIQ-FLUTS questionnaire consists of filling scores ranging from 0 to 16,
voiding scores ranging from 0 to 12, incontinence scores ranging from 0 to 20, and quality-of-life scores ranging from 0 to 76 [19].
Higher scores on these scales indicate poorer outcomes. Patients were categorized into groups based on self-reported urinary incon-
tinence (UI), with further subgroups for stress UI (SUI), urge UI (UUI), and mixed UI (MUI) [20]. Various patient parameters, including
age, body mass index (BMI), American Society of Anesthesiologists (ASA) classification, history of abdominal surgery, clinical man-
ifestations, rectal examination findings, operation duration, blood loss, perioperative complications, and postoperative length of
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hospital stay, were compared between these groups. The ASA classification reflects the comorbidities in some patients.

For the assessment of sexual function post-surgery [21], we employed the Female Sexual Function Index (FSFI) questionnaire,
which evaluates desire, arousal, lubrication, orgasm, satisfaction, and pain during intercourse. Scores on the FSFI range from O to 6,
with lower scores indicating poorer outcomes. Patients were divided into groups based on self-reported post-surgery pain during
intercourse, and clinical characteristics were compared between these groups. Additionally, patients’ overall health status was
assessed using the 36-item Short-Form Health Survey (SF-36) questionnaire [22], which includes eight subscales: physical functioning
(PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental
health (MH). The SF-36 also includes health transition (HT), which evaluates the overall health status in the past year. Scores range
from 0 (worst outcome) to 100 (best outcome) for each subscale, with no specific cutoff point to differentiate between good and poor
outcomes. Patients self-administered the questionnaires through telephone interviews based on provided instructions. To mitigate
recall bias, we cross-checked questionnaire responses with postoperative outpatient medical records to verify the presence or absence
of symptoms, since all patients underwent regular postoperative outpatient follow-ups at 1, 6, and 12 months after surgery, during
which urinary and sexual symptoms were recorded.

2.3. Statistical analysis
All statistical analyses were performed using SPSS statistical software (version 26.0, for Windows). Variables following a normal
distribution were presented as mean =+ standard deviation (SD). Variables that did not follow a normal distribution were presented as

median and interquartile range (IQR). Quantitative data were analyzed using the t-test and rank-sum test, while enumeration data
were assessed using y* and Fisher tests and reported as numbers or percentages. Statistical significance was set at P < 0.05.

3. Results
3.1. Risk factors for urinary incontinence

We investigated Ul and sexual function impairment in female patients after surgery for presacral cysts. Using the ICIQ-FLUTS, we
categorized Ul into SUI, UUI, and MUI [20,23], as diagnosed using the ICIQ-FLUTS. Of the 32 female patients who completed

Table 1
Risk factors for urinary incontinence.
Urinary incontinence (n = 10) Non-urinary incontinence (n = 22) P value Odds ratio (95 % CI)
Age (y) 40.1 + 14.4 32.8 £11.5 0.133 -
BMI (kg/mz) 24.1 £ 4.8 22.3 £ 3.6 0.261 -
> 26 kg/m? 3(30.0) 4(18.2) 0.454 1.929 (0.341-10.910)
Hypertension 1(10.0) 3(13.6) 0.773 0.704 (0.064-7.742)
Diabetes mellitus 1(10.0) 0 (0) 0.132 -
Previous abdominal and pelvic surgery 7 (70.0) 9 (40.9) 0.127 3.370 (0.682-16.650)
Symptomatic 7 (70.0) 8(36.4) 0.077 4.083 (0.818-20.376)
Bowel habit change 1(10.0) 2(9.1) 0.935 1.111 (0.089-13.894)
Frequent micturition/Dysuria 0 (0) 0 (0) 1.000 -
Abdominal pain/Backache 3(30.0) 5(22.7) 0.660 1.457 (0.271-7.821)
Abdominal distension 3(30.0) 1 (4.5) 0.044 9.000 (0.801-101.155)
Anal discomfort 2(20.0) 209.1) 0.387 2.500 (0.299-20.923)
Positive digital rectal examination 6 (60.0) 18 (85.7) 0.109 0.250 (0.043-1.452)
Imaging evaluation
Major axis (cm) 7.5+26 7.4 +20 0.901 -
0-5.9 cm 4 (40.0) 5(22.7) 0.204 -
6.0-9.9 cm 3(30.0) 14 (63.6)
10.0-13.9 cm 3(30.0) 3(13.6)
Cross section 0.018 6.750 (1.276-35.701)
Posterior or lateral to rectum 4 (40.0) 18 (81.8)
Adjacent side of the rectum 6 (60.0) 4(18.2)
Height 0.387 2.000 (0.412-9.712)
Above S3 5 (50.0) 12 (66.7)
Under S3 5 (50.0) 6 (33.3)
Pelvic floor muscle invasion 4 (40.0) 7 (31.8) 0.652 1.429 (0.303-6.737)
Polycystic 6 (60.0) 11 (50.0) 0.599 1.500 (0.329-6.833)
ASA classification 0.725 0.750 (0.150-3.742)
Class I 7 (70.0) 14 (63.6)
Class I 3(30.0) 8 (36.4)
Operation duration (min) 140.1 + 50.4 130.0 + 62.6 0.655 -
Blood loss (mL) 91.0 + 148.9 39.5 +49.1 0.150 -
Perioperative complications 3 (30.0) 10 (45.5) 0.409 0.514 (0.105-2.526)
Postoperative length of stay (d) 55+ 1.4 7.0 + 4.7 0.320 -

Data are presented in n (%) for categorical variables and mean =+ standard deviation (SD) for continuous variables.
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follow-up, 10 reported UI post-surgery. All patients did not have related symptoms before surgery, confirmed by their medical records
and telephone interviews. Among them, 3 (30 %) had SUI, 1 (10 %) had UUI, and the remaining 6 (60 %) had MUI. Subsequently, we
compared the baseline clinical characteristics of the 10 patients with Ul and 22 without UI (Table 1). The mean age was 40.1 + 14.4
years for the UI group and 32.8 + 11.5 years for the non-UI group, with no significant difference observed. However, patients in the UI
group patients tended to be more symptomatic than those in the non-UI group (P = 0.077, odds ratio (OR): 4.083, 95 % confidence
interval (CI): 0.818-20.376). Specifically, 3 out of 10 (30.0 %) patients in the UI group reported abdominal distension before surgery,
compared to only 1 out of 22 (4.5 %) patients in the non-UI group. Regarding imaging evaluation, there were no significant differences
between the two groups in terms of size (major axis), relationship with S3 or the pelvic floor muscle, and presence of polycystic lesions.
However, a higher proportion of patients in the UI group (6/10, 60.0 %) had lesions that passed through the opposite edge of the
rectum compared to the non-UI group (4/22, 18.2 %; P = 0.018, OR: 6.750, 95 % CI: 1.276-35.701). Both groups exhibited similar
surgical outcomes, including ASA classification, operation duration, blood loss, perioperative complications, and postoperative length
of stay.

3.2. Influence of urinary incontinence on life quality

The diagnosis of UI was established based on the ICIQ-FLUTS incontinence section. This questionnaire was also employed to
evaluate other female lower urinary tract symptoms, including the filling and voiding sections and the overall quality-of-life score. We
compared the scores in these sections between the two groups and found significant differences across all sections (Table 2). The mean
total score was 13.5 + 9.3 for the UI group and 3.0 + 4.3 years for the non-UI group (P = 0.006), indicating that overall lower urinary
tract symptoms were more prominent in the UI group, not only in terms of incontinence but also in filling and voiding aspects. The
quality of life score reflected the impact of lower urinary tract symptoms on quality of life, with higher scores indicating poorer
outcomes. The mean quality of life score was 23.3 + 33.4 for the UI group and 6.4 + 10.9 years for the non-UI group (P = 0.038).
Additionally, the mean duration of symptoms was significantly longer in the UI group (P = 0.036).

3.3. Risk factors for sexual function impairment

The impairment of sexual function was another notable postoperative complication evaluated using the FSFI questionnaire. Among
the 30 female patients who completed follow-up, 16 reported no sexual activity after surgery; thus, the analysis included results from
14 patients. Similarly, all patients did not have related symptoms before surgery, confirmed by their medical records and telephone
interviews. Among these, 7 patients reported experiencing vaginal pain or discomfort during intercourse after surgery, forming the
sexual function impairment group. We compared the baseline clinical characteristics between the sexual function impairment and non-
sexual function impairment groups (Table 3) and found no significant differences in age, BMI, or comorbidities such as hypertension
and diabetes mellitus. However, a higher proportion of patients in the sexual function impairment group (6/7, 85.7 %) had previously
undergone abdominal or pelvic surgery, including three cesarean sections, appendectomy, open drainage of pelvic abscess, and sub-
coccygeal teratoma resection, compared to only 1 out of 7 (14.3 %) patients in the non-sexual function impairment group. Post-
operative symptoms were similar in both groups, and imaging evaluation revealed no significant differences in lesion size, relationship
to pelvic muscle, or presence of polycystic lesions. The relationship between the lesion’s cross-section and the opposite edge of the
rectum showed marginal significance (P = 0.072, OR: 7.500, 95 % CI: 0.759-74.157). Furthermore, in the sexual function impairment
group, 5 out of 6 (83.3 %) lesions were located under S3, whereas only 2 out of 7 (28.6 %) lesions in the non-sexual function
impairment group were located under S3, with this difference being statistically significant (P = 0.048, OR: 12.500, 95 % CIL:
0.839-186.299). Both groups exhibited similar surgical outcomes, including ASA classification, operation duration, blood loss, and
perioperative complications. However, the mean postoperative length of stay was slightly longer in the sexual function impairment
group (P = 0.088).

3.4. Influence of sexual function impairment on life quality

To assess the influence of sexual impairment on quality of life, we compared various aspects of the FSFI questionnaire between the
two groups, including desire, arousal, lubrication, orgasm, satisfaction, and pain during intercourse, and found no significant dif-
ferences between the two groups in all aspects except for the pain score (Table 4). To assess the general health status, we compared the

Table 2
Impact of urinary incontinence on lower urinary tract symptoms and quality of life.
Urinary function injury (n = 10) Non-urinary function injury (n = 22) P value
ICIQ-FLUTS score 13.5+9.3 3.0+43 0.006
ICIQ-FLUTS filling score 4.9+ 3.7 22+21 0.015
ICIQ-FLUTS voiding score 4.2 + 4.8 0.8 +24 0.011
ICIQ-FLUTS incontinence score 4.4+ 3.1 0+0 <0.001
ICIQ-FLUTS quality-of-life score 23.3 +33.4 6.4 +10.9 0.038
Duration of symptoms 267 +17.4(n=7) 7.6 £19.0 (n=15) 0.036

Data are presented in mean =+ standard deviation (SD).
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Sexual function injury (n = 7) Non-sexual function injury (n = 7) P value 0Odds ratio (95 % CI)
Age (y) 31.4 £ 10.0 34.6 £ 9.8 0.564 -
BMI (kg/m?) 21.9+ 2.7 22.7 +£2.6 0.584 -
> 26 kg/m? 0 (0) 1 (12.5) 0.333 -
Hypertension 0(0) 0 (0) 1.000 -
Diabetes mellitus 0 (0) 0 (0) 1.000 -
Previous abdominal and pelvic surgery 6 (85.7) 1(14.3) 0.008 0.028 (0.001-0.555)
Symptomatic 4(57.1) 3(42.9) 0.593 1.778 (0.214-14.767)
Bowel habit change 1(14.3) 1(14.3) 1.000 1.000 (0.050-19.963)
Frequent micturition/Dysuria 0(0) 0 (0) 1.000 -
Abdominal pain/Backache 1(14.3) 2(28.6) 0.515 0.417 (0.029-6.064)
Abdominal distension 0(0) 1(12.5) 0.333 -
Anal discomfort 3(42.9) 1(12.5) 0.185 5.250 (0.400-68.946)
Positive digital rectal examination 7 (100) 6 (75.0) 0.155 -
Imaging evaluation
Major axis (cm) 6.9 + 2.8 8.2+23 0.369 —
0-5.9 cm 4 (57.1) 2(25.0)
6.0-9.9 cm 1(14.3) 4 (50.0) 0.300 -
10.0-13.9 cm 2 (28.6) 2(25.0)
Cross section 0.072 7.500 (0.759-74.157)
Posterior or lateral to rectum 2 (28.6) 6 (75.0)
Adjacent side of the rectum 5(71.4) 2 (25.0)
Height 0.048 12.500 (0.839-186.299)
Above S3 1/6 (16.7) 5/7 (71.4)
Under S3 5/6 (83.3) 2/7 (28.6)
Pelvic floor muscle invasion 4 (57.1) 4 (50.0) 0.782 1.333 (0.173-10.254)
Polycystic 5(71.4) 3(37.5) 0.189 4.167 (0.473-36.736)
ASA classification 0.185 5.250 (0.400-68.946)
Class I 4(57.1) 7 (87.5)
Class II 3 (42.9) 1(12.5)
Operation duration (min) 146.4 + 72.1 129.9 + 54.7 0.637 -
Blood loss (mL) 49.3 £+ 44.0 34.3 £ 32.1 0.480 -
Perioperative complications 5(71.4) 3(37.5) 0.189 4.167 (0.473-36.736)
Postoperative length of stay (d) 8.6 +£5.1 49+1.6 0.088 -

Data are presented in n (%) for categorical variables and mean =+ standard deviation (SD) for continuous variables.

SF-36 questionnaires between the two groups (Fig. 1). Both groups demonstrated similar scores on physical functioning, role-physical,
bodily pain, general health, vitality, social functioning, role-emotional, and reported health transitions. However, the sexual function
impairment group exhibited a significantly lower score in mental health (mean difference: 20.00, 95 % CI: 4.82-35.18, P = 0.014).

4. Discussion

Presacral cysts are clinically rare and often misdiagnosed, leading to improper management [6]. Generally, surgical resection is the
recommended approach for definitive treatment of this condition. However, comprehensive investigations into long-term surgical
complications are lacking due to their rarity. Given the proximity of presacral cysts to adjacent organs, vessels, and nerves, post-
operative complications related to defecation, micturition function, and sexual dysfunction are of utmost importance. Indeed, many
other pelvic surgeries have similar postoperative complications including urinary and sexual dysfunctions, such as rectal cancer
surgery [24] and many gynecological surgeries [25]. Besides direct damage during surgery, inflammation following surgery could also
cause nerve damage and thus inducing urinary and sexual dysfunctions [24]. However, due to the rarity of presacral cysts, to our
knowledge, this is the first study to systematically summarize the characteristics of these complications and their associated risk factors
following laparoscopic resection of presacral cysts. Previous studies have primarily focused on the risk of voiding difficulties following

Table 4
Impact of sexual function injury on FSFI score.
Sexual function injury (n = 7) Non-sexual function injury (n = 7) P value
FSFI score 15.6 £ 6.1 20.7 £ 4.4 0.105
FSFI desire score 1.9+0.9 22+13 0.580
FSFI arousal score 23+1.0 35+1.4 0.081
FSFI lubrication score 3.0+1.3 3.2+09 0.781
FSFI orgasm score 28+ 1.4 3.3+0.8 0.415
FSFI satisfaction score 3.0+1.8 39+13 0.281
FSFI pain score 26+1.3 5.5+ 0.8 <0.001

Data are presented in mean =+ standard deviation (SD).
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Il Non-sexual function injury (n = 7)

Sexual function injury (n = 7)

100 4

50 4

Score

Fig. 1. Impact of sexual function impairment on general health. *, P < 0.05; **, P < 0.01.

surgery [12], but our findings highlighted that in female patients, micturition dysfunction can manifest as difficulties in filling,
voiding, and urinary incontinence, an aspect prominent but often overlooked previously. This discrepancy may stem from our
exclusive inclusion of female patients in the study.

Ul in women is a prevalent and multifaceted condition characterized by the involuntary leakage of urine [23]. The types of Ul
include SUI, UUL, and MUI. SUI occurs when pressure or sudden muscle contractions in the bladder lead to unexpected urine leakage,
typically triggered by activities such as coughing, sneezing, laughter, or exercising. UUI, also known as overactive bladder (OAB),
involves a sudden and strong urge to urinate due to bladder contractions, resulting in involuntary urine leakage. MUI is a combination
of both SUI and UUI in which individuals experience symptoms of both stress and urge incontinence. Our results revealed that 6 out of
10 (60 %) patients with UI had MUI, suggesting variability in the underlying pathophysiology. Potential mechanisms contributing to
postoperative Ul include inadvertent damage to the pelvic splanchnic nerves crucial for bladder control during laparoscopic pro-
cedures [26,27], alterations in pelvic floor anatomy affecting urethral and bladder neck support, leading to SUI, and inflammatory
responses after surgery impacting bladder and urethral tissues, potentially exacerbating preexisting UI or causing new-onset Ul

In our analysis of risk factors for UI, we found that abdominal distension and the cross-section of the lesion significantly impacted
the emergence of UL. Abdominal distension may be attributed to larger cyst sizes and their proximity to adjacent organs, while the
cross-section of the lesion has been associated with a higher likelihood of defecation dysfunction, suggesting its importance as an
indicator of surgical complexity. A larger cross-section could pose challenges in fully separating and resecting the lesion without
interfering with adjacent nerves and vessels. While previous research has identified lesion size [16] and height (above or below S3)
[28] as risk factors for preoperative complications, our findings did not support their significance in predicting long-term complica-
tions. Moreover, we observed that patients with postoperative Ul were more susceptible to other lower urinary tract symptoms, such as
filling and voiding problems, which persisted over time. UI has been widely documented to negatively impact the quality of life across
various domains, including physical, mental, sexual, and social health [29,30]. Research has also shown that the type of UI also played
arole in its impact, with reports suggesting that MUI and UUI had more detrimental effects than SUI. This could be attributed to the fact
that patients with SUI usually tend to avoid triggering situations to alleviate symptoms. However, we did not investigate this rela-
tionship because of the predominance of MUI among our patients; thus, further investigation into the relationship between UI type and
its impact is warranted.

Pain during intercourse emerged as a common surgical complication, with half of the patients reporting vaginal pain or discomfort
during sex post-surgery. While various medical causes contribute to painful intercourse, including endometriosis, pelvic infection, and
atrophic vaginitis, postoperative pain is more likely attributed to anatomical changes and damage to pelvic visceral nerves [31]. Our
results highlighted a previous history of abdominal and pelvic surgery as a significant risk factor, probably due to resulting adhesions
in the operative area. The cross-section also had marginal significance, possibly due to its contribution to operative difficulties.
Another notable risk factor was the relationship between the lesion and S3. We observed that patients with presacral cysts under S3
were more susceptible to sexual dysfunction after surgery, possibly due to their proximity to the reproductive system.

The impact of sexual dysfunction on quality of life was particularly pronounced in aspects related to mental health, while it did not
significantly alter aspects concerning physical functioning, general health, or bodily pain. Although we defined sexual dysfunction as
vaginal pain or discomfort during intercourse postoperatively, the bodily pain subscale primarily focused on how pain interfered with
daily work. This might explain why there was no significant difference in bodily pain scores. Mental health scores, derived from
questions about feelings of nervousness, sadness, calmness, and overall happiness, provide a broad measure of psychological well-
being. Therefore, it is difficult to definitively conclude that mental health is directly impacted by sexual dysfunction based on our
data. Larger studies are necessary to further explore this relationship. Nevertheless, surgeons should remain aware of these potential
complications and their possible effects on patients’ overall quality of life.



C. Lin et al. Heliyon 10 (2024) e38756

To minimize the incidence of postoperative complications, several anatomical considerations during the resection of presacral
lesions are crucial, such as the protection of the vagina in female patients, avoidance of rectal injury, and preservation of the inferior
hypogastric plexus and sacral veins [12]. Hypogastric nerves could serve as an important anatomical landmark of pelvic autonomic
nerves during surgery, but surgeons should be familiar with anatomical cartography of the hypogastric nerves [32]. During dissection
of lesions, surgeons should meticulously follow the smooth texture of the true cyst wall, progressing anteriorly, laterally, and pos-
teriorly from the top. Special attention is needed at the termination of the rectal mesentery, where the intestinal wall is thinnest, and
adhesions are most significant. Moreover, understanding the pelvic floor muscles’ fascial thickening and strategically decompressing
large cysts near their bases can help reduce surgical complexity. This comprehensive approach aims to minimize the risk of recurrence,
reduce operative difficulty, and ensure patient safety and recovery. Besides, selection of surgical approaches could benefit avoiding
surgical injuries. Transperineal approach, for example, could avoid autonomic nerve dissection since it does not require accessing the
abdominal cavity [12,33]. The indications for transperineal approach have not been fully sdandardized. Previously, it is recommended
for patients with cysts below S3 level [12,34], but further research showed that complete resection of presacral cyst could be reached
even if the lesion reached S1 level [35]. However, transperineal approach also has some disadvantages, such as higher infection rate
from the close relationship to the anus [36]. Robotic approach is another promising approaching since it offers better visualization and
potential higher chance of preservation of autonomic nerves [37]. However, related studies were scarce, and more studies should be
conducted to compare the overall efficiencies among different surgical approaches.

Our study was the first to specifically investigate long-term urinary and sexual dysfunction following laparoscopic resection of
presacral lesions, identifying their risk factors and assessing their impact on quality of life. While transperineal approaches have been
suggested to protect the inferior rectal nerve and deep branches of the perineum nerves, preserving defecation, urination, and sexual
function, further patient data and randomized control studies are needed to validate this approach, which currently applies to only a
limited number of patients.

Despite its strength, this study has some limitations. Firstly, the sample size was relatively small due to the rarity of the disease.
Although our cohort was among the largest reported, the sample size, especially regarding sexual function, remained small during
follow-up. Secondly, being a single-center study, the results should be validated using different standardized tests to enhance their
generalizability.

5. Conclusion

Laparoscopic resection of presacral cysts in female patients poses risks of urinary and sexual dysfunction, with distinct risk factors
identified for each complication. These complications significantly impact the quality of life, particularly in terms of mental health.
Consequently, surgeons need to consider these risks and tailor management strategies to optimize patient outcomes. Moreover, further
studies with larger cohorts are warranted to validate these findings and enhance their generalizability.
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