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Abstract 

Background The objectives were to determine the prevalence of de novo and persistent pelvic pain after benign 
hysterectomy and to assess risk factors.

Methods A Swedish prospective multicenter study of 440 women undergoing benign hysterectomy was conducted 
between October 2011 and March 2017. Measures of pain, the spatial extent of bodily pain, and pain sensitivity were 
assessed using a self‑reporting questionnaire, Margolis’s patient pain drawing, and quantitative sensory testing of pain 
thresholds for pressure, heat, and cold, respectively. Quality of life was evaluated by EQ‑5D‑3L and SF‑36. Psycho‑
logical distress was assessed by the Hospital Anxiety and Depression Scaleand the Stress‑Coping Inventory. Logistic 
regression models were used to assess risk factors, and the outcome was presented as an adjusted odds ratio (aOR) 
and 95% confidence interval (CI).

Results Preoperatively, 18.0% of the women reported no bodily pain, 41.5% had pelvic pain, either as the only loca‑
tion (7.0%) or along with pain in other locations (34.5%), and 40.5% had non‑pelvic pain only. Postoperatively, 6.2% 
developed de novo pelvic pain and 16.4% had persistent pelvic pain. De novo pelvic pain developed exclusively 
in women who preoperatively had non‑pelvic pain only. Risk factors for de novo pelvic pain were a long hospital 
stay (aOR 1.50 (95%CI) 1.02–2.21)), high preoperative pain intensity (aOR 1.25 (95%CI 1.01–1.62)) and a high number 
of pain areas (aOR 1.15 (95%CI 1.05–1.27)), along with anxiety (aOR 10.61 (95%CI 1.84–61.03)) and low EQ‑5D‑3L 
health index (aOR 0.02 (95%CI 0.00–0.31)). Risk factors for persistent pelvic pain were lower age (aOR 0.89 (95%CI 
0.81–0.97)), higher number of pain areas (aOR 1.08 (95%CI 1.02–1.14)), and a higher frequency of preoperative pain 
(aOR 12.75 (95%CI 2.24–72.66)).

Conclusion Although hysterectomy appeared to be reasonably effective in curing pelvic pain, a non‑negligible pro‑
portion of women developed de novo pelvic pain or had persistent pelvic pain. De novo pelvic pain seemed to affect 
only those who preoperatively had widespread bodily pain. Women at risk for de novo and persistent pelvic pain 
after hysterectomy could be identified preoperatively.
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Introduction
The overall purpose of benign hysterectomy is generally 
to improve the health-related quality of life. The long-
term outcome is therefore of particular importance when 
evaluating the effect of surgery. Postoperative pain can 
be a problem by delaying the patient’s recovery and caus-
ing long-term discomfort. The prevalence of chronic pel-
vic pain after benign hysterectomy varies in the range of 
5–32% [1]. The underlying mechanisms of chronic pain 
after surgery are not fully understood, although several 
risk factors have been identified. In connection with 
benign hysterectomy, risk factors are reported to include 
open surgery, psychological factors such as depression, 
anxiety, pain catastrophizing, and pain problems else-
where, and severe acute postoperative pain intensity 
[2–11]. Furthermore, preoperative pain seems to play a 
significant role in the development of chronic pain after 
surgery [1, 10]. The studies published so far conclude 
that preexisting pelvic pain or pain outside the surgical 
area are important risk factors for developing chronic 
pain after hysterectomy [3, 4, 8, 11]. It is not known how 
the spatial distribution of preexisting pain influences the 
development of chronic pain, or what role it may play in 
identifying patients at risk. Thus, it remains necessary 
to establish a possible association between the spatial 
spread of pain, its clinical manifestation, and treatment 
outcome in connection with hysterectomy.

The identification of women at risk of developing 
chronic pain is of great clinical importance as it allows 
them to be prepared for what can be expected from sur-
gery. The experimental method of quantitative sensory 
testing (QST) can quantify the sensitivity to different 
painful stimulus modalities such as heat, cold and pres-
sure [12–14]. Associations between pain thresholds and 
development of chronic postoperative pain have been 
identified and the cold pain threshold was recently found 
to be associated with maximum pain intensity postopera-
tively along with consumption of non-opioid analgesics 
after hysterectomy [15–18].

The definition of persistent postsurgical pain has var-
ied over time [19]. The latest definition from the Inter-
national Association for Study of Pain includes both pain 
that was not present before surgery and pain that was 
present before surgery but increased in intensity [20]. 
In gynecological clinical practice, however, it is impor-
tant to distinguish between new pain after surgery, i.e., 
de novo pain, and pain that remains from before the sur-
gery because both the etiology and prevalence of these 

two conditions are different. For clarity, throughout this 
study, de novo chronic postsurgical pelvic pain will be 
referred to as de novo pelvic pain (DNPP) and remaining 
chronic pelvic pain from before the surgery as persistent 
pelvic pain (PPP).

The purpose of the study was to evaluate changes in 
quantitatively assessed spatial bodily pain within a year 
following benign hysterectomy. The primary objective 
was to determine the prevalence of DNPP. Secondary 
objectives were to determine the prevalence of PPP, and 
to evaluate risk factors for DNPP and PPP.

Material and methods
A prospective longitudinal observational multicenter 
study was conducted between October 2011 and March 
2017 investigating the occurrence of DNPP and PPP in 
women after hysterectomy on benign indication.

The departments of Obstetrics and Gynecology at the 
public hospitals Linköping University Hospital, Vrin-
nevi Hospital in Norrköping, Ryhov County Hospital in 
Jönköping, Värnamo Hospital in Värnamo, and Höglands 
Hospital in Eksjö in the southeastern health region of 
Sweden participated in the study.

Women who participated in the randomized multi-
center study, the Post-Hysterectomy-Recovery (POST-
HYSTREC) trial, which aimed to determine the effect of 
different models of nurse-led telephone follow-up con-
tact on postoperative recovery after benign hysterectomy 
were eligible for the study [21].

The women received verbal and written information 
about the pain study in connection with the POST-
HYSTREC trial information approximately one week 
prior to surgery. Written informed consent was obtained 
from all participants before inclusion. The participants 
were allowed to waive the QST measurements. The inclu-
sion and exclusion criteria for the POSTHYSTREC study 
have previously been described in detail [21]. Briefly, the 
inclusion criteria were women between 18 and 60 years 
of age, scheduled for open abdominal or vaginal hyster-
ectomy on benign indication, and able to speak Swedish 
fluently. One ovary had to be left behind after the opera-
tion. Exclusion criteria were concomitant urogyneco-
logical surgery, physical disability, severe mental disorder, 
current drug or alcohol abuse, or expecting more exten-
sive concomitant surgery than hysterectomy, salpingec-
tomy, ovarian resection or appendectomy.

All participating clinics routinely used the periopera-
tive enhanced recovery after surgery (ERAS) program. 

Trial registrations The study was retrospectively registered in ClinicalTrial.gov (NCT01526668) on 01/27//2012.
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The mode of anesthesia followed ERAS principles and 
preferably included intrathecal morphine analgesia alone 
or in combination with general anesthesia.

Collection of clinical data
Demographic and clinical data were collected upon entry 
into the study. Postoperative complications were classi-
fied according to Clavien-Dindo [22].

Pain assessment
Pain was assessed preoperatively, postoperatively for two 
days, and one year after the hysterectomy using a self-
reported questionnaire consisting of simple questions 
about bodily pain. The detailed questions concerned 
the average intensity of preoperative pain indicated on a 
numeric rating scale from 0 (no pain) to 10 (worst imagi-
nable pain), the frequency of occurrence of bodily pain 
(none, rarely, sometimes, often, almost always/always), 
the maximum postoperative pain intensity experienced 
on the day of surgery (day 0) and on the next day (day 1), 
reported on a numeric scale rating from 0 (no pain) to 
6 (very severe pain) indicating the severity of postopera-
tive pain, and the spatial spread of bodily pain drawn on 
a Margolis’ pain map (Fig. 1). The pain map outlines the 
spread of pain in areas of the front and back of the body 
in a total of 45 areas [23]. These were divided into nine 
regional areas: head (areas 1,2,23,24), neck and shoul-
ders (areas 3–5,25–27), chest (areas 12,13), thoracic back 
(areas 34,35), abdomen (areas 14,15), pelvis (16), lower 
back (areas 36–39), upper extremities (areas 6–11,28–
33), and lower extremities (areas 17–22,40–45). In order 
to assess pelvic pain specifically, the spread of pain areas 
was categorized into four groups: ‘No pain areas’, ‘Pelvis 
only’, ‘Pelvis and other areas’, and ‘Non-pelvic areas only’.

Hospital Anxiety and Depression Scale (HADS)
The widely used and validated self-rating HADS ques-
tionnaire was completed once preoperatively [24, 25]. 
The form consists of seven questions related to anxiety 
(the HADS-A subscale) and seven concerning depression 
(the HADS-D subscale). Each question is scored between 
0 and 3. The sum score of each of the subscales is placed 
into one of three categories: normal (sum score ≤ 8), bor-
derline (sum score > 8 but < 11), and abnormal, indicating 
severe symptoms (sum score ≥ 11).

Stress‑Coping Inventory (SCI)
To evaluate the stress-coping capability, the SCI form, a 
validated self-report instrument, was used [26–28]. The 
form was filled in once preoperatively. It consists of a 
description of 41 stressful situations. Responses to each 
item are given using a six-point Likert-type scale, namely: 
1-almost never; 2-rarely; 3-occasionally; 4-rather often; 

5-very often; 6-almost always. The sum of all scores 
constitutes a measure of the stress-coping capacity. The 
cut-off level for low stress coping capacity was set at a 
score ≤ 169 [27, 28].

Health‑related quality of life (HRQoL)
HRQoL was evaluated by two widely used validated 
generic quality of life instruments, the EQ-5D-3L [29, 30] 
and the 36-item Short-Form Health Survey (SF-36) [31, 
32]. The EQ-5D-3L health index and the physical com-
ponent summary (PCS) as well as the mental component 
summary (MCS) scores from the SF-36 were used to 
assess HRQoL. A higher index or scores indicated better 
HRQoL. The forms were filled in preoperatively.

Quantitative Sensory Testing (QST)
Thermal and pressure pain thresholds were measured 
using the methods previously described by Lukas et  al. 
[18]. utilizing the Medoc TSA II Neuro Sensory Analyzer 
(Medoc Ltd. 1 Ha’dekel St. Ramat Yishai 30,095 Israel) for 
the thermal pain thresholds and a handheld electronic 
digital algometer (Somedic SenseLab AB, Sösdala, Swe-
den) for measuring the pressure pain threshold (PPT). 
Thermal thresholds for the first perceived sensation of 
pain for cold (CPT) and heat (HPT) were assessed by 
computerized thermal testing by increasing or decreasing 

Fig. 1 The Margolis pain drawing template [23]. Reprinted 
with permission from the publisher Wolters Kluwer Health, Inc
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the temperature at a preset rate of change of 1.5°C/s 
from the baseline temperature of 32°C to 50°C or to 0°C, 
respectively. By pressing a handheld button connected to 
the thermo-testing equipment on the first perception of 
pain the participants registered the pain threshold.

The probe (1  cm2 in area) of the algometer was pressed 
against the skin in a standardized manner with a constant 
increase in pressure at a rate of approximately 40 kPa/s. 
The participants were instructed to say “stop” at the first 
sensation of pain and the concurrent pressure value was 
registered as the PPT.

Ethics
The study was approved by the Regional Ethical Board in 
Linköping (Dnr. 2011/106–31; date of approval May 23; 
2011), complies with the Declaration of Helsinki, and is 
registered with ClinicalTrial.gov (NCT01526668).

Statistics
Data analyses were performed using the statistical soft-
ware TIBCO Statistica, version 13.5, (TIBCO Software 
Inc, Palo Alto CA). Continuous and categorical data are 
presented as mean (standard deviation) and number 
(percent), respectively. Continuous variables were ana-
lyzed by means of Kruskal–Wallis analysis of variance 
with subsequent multiple comparisons of mean ranks 
post-hoc tests or Mann–Whitney U-test, as appropri-
ate. Categorical data were compared using Pearson’s χ 
2 test or Fisher’s exact tests, as appropriate. Two-tailed 
tests were applied, and the level of significance was set at 
p < 0.05.

Binominal logistic regression was used to assess risk 
factors. In the multivariable models, adjustments were 
made simultaneously for age, body mass index (BMI), 
preoperative use of analgesics, mode of hysterectomy, 
Clavien-Dindo categorization of postoperative complica-
tions, and HADS-A and -D scores. The outcome of uni-
variate logistic regression is presented as odds ratio (OR) 
and 95% confidence interval (95%CI), and correspond-
ingly, adjusted OR (aOR) and 95%CI for the multivariable 
models.

Results
The flow chart (Fig.  2) provides an overview of the 
selection of the 440 women who made up the study 
population.

Spatial bodily pain distribution and relation 
to demographic and clinical characteristics
Of the 440 women, 79 (18.0%) reported ‘No pain areas’ 
preoperatively, 31 (7.0%) pain in the ‘Pelvis only’, 152 
(34.5%) pain in ‘Pelvis and other areas’, and 178 (40.5%) 

pain in ‘Non-pelvic areas only’ Thus, in total, 183 (41.6%) 
reported pain involving the pelvis preoperatively.

The demographic and clinical data, subdivided into 
the four groups according to the spatial spread of pain, 
are shown in Table  1.. The groups differed significantly 
in age and preoperative use of analgesics, which were 
mainly used by women with pain in other areas. Accord-
ing to the post-hoc tests the difference in age between 
the groups was mainly seen between ‘No pain areas’ vs. 
‘Pelvis and other areas’ (p = 0.01) and ‘Pelvis and other 
areas’ vs. ‘Non-pelvic areas only’ (p = 0.01). The number 
of pain areas reported in the body mapping was signifi-
cantly higher in women with pain in ‘Pelvis and other 
areas’ compared to women with pain in ‘Non-pelvic 
areas only’ (8.2 (7.5) vs. 6.9 (6.2), p < 0.01). However, by 
excluding the pelvic area contribution in ‘Pelvis and other 
areas’, the number of other areas did not differ between 
these two groups (p = 0.23). The distribution of the fre-
quency of occurrence of pain also differed between the 
four groups, with significantly higher frequencies of pain 
(often or almost always/ always) in the two groups with 
pain in other areas compared to the pelvis only group. 
The average intensity of preoperative pain also differed 
similarly between the groups, mainly attributed to the 
differences between the ‘Pelvis only’ group vs. the ‘Pelvis 
and other areas’ group (p = 0.03) and between ‘Pelvis and 
other areas’ vs. ‘Non-pelvic areas only’ (p = 0.01), respec-
tively. The highest preoperative average pain intensity 
was found in women with ‘Pelvis and other areas’ (5.0 
(2.0)) and the lowest in women with pain in the ‘Pelvis 
only’ (3.9 (2.1)).

The psychometric measures HADS-A and D, but 
not SCI, along with the HRQoL measures EQ-5D-3L, 
SF-36’s PCS and MCS all revealed significant differ-
ences between the groups. The post-hoc tests showed 
that the differences in HADS-A and HADS-D scores 
were mainly attributed to differences between ‘No 
pain areas’ vs. ‘Pelvis and other areas’ (p = 0.04 and 
p = < 0.01, respectively) and between ‘Pelvis only’ vs. 
‘Pelvis and other areas’ (p = 0.03 and p = 0.02, respec-
tively) with lower scores for the former group in both 
scenarios. For EQ-5D-3L and SF-36’s PCS the pattern 
of the post-hoc tests was almost identical, with con-
tributions from differences between ‘No pain areas’ 
vs. ‘Pelvis and other areas’ (p < 0.0001 and p < 0.0001, 
respectively), between ‘No pain areas’ vs. ‘Non-pelvic 
areas only’ (p < 0.0001 and p < 0.0001, respectively), 
and between ‘Pelvis and other areas’ vs. ‘Non-pelvic 
areas only’ (p = 0.03 and p = 0.03, respectively). In addi-
tion, the SF-36’s PCS also differed between ‘Pelvis only’ 
and ‘Pelvis and other areas’ (p = 0.01). Concerning the 
SF-36’s MCS, the main contribution to the significant 
difference between the groups was, according to the 
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post-hoc test, the difference between ‘No pain areas’ 
vs. ‘Pelvis and other areas’ (p = 0.04). All comparisons 
concerning EQ-5D-3L and the SF-36’ PCS and MCS 
showed higher scores for the former group in the sce-
narios except for the comparison between ‘Pelvis and 
other areas’ and ‘Non-pelvic areas only’ where the high-
est scores were found in the latter group.

Of the three experimental pain threshold measures, 
only CPT differed significantly between the groups. How-
ever, this could not be attributed to differences between 
any of the subgroups in the post-hoc tests.

The duration of hospital stays differed significantly, 
albeit modestly, between the groups, mainly because of 
a difference between the groups ‘Pelvis only’ and ‘Non-
pelvic areas only’ (p = 0.04). In addition, the reported 
maximum pain intensity on day 1, but not on day 0 
also differed significantly between the groups, mainly 
attributed to the difference between ‘No pain areas’ and 

‘Pelvis and other areas’ (p < 0.001) and between ‘Pelvis 
and other areas’’ and ‘Non-pelvic areas only’ (p = 0.02).

Relation between spatial bodily pain frequency 
preoperatively and one year postoperatively
The pain frequency preoperatively and one year post-
operatively in relation to the four categories of spatial 
spread of pain is presented in Table  2. Preoperatively, 
of those with pain in the ‘Pelvis only’ 26 of 27 (96.3%) 
had pain sometimes or more often, not significantly dif-
ferent from the corresponding rate for the women with 
‘Pelvis and other areas’ and ‘Non-pelvic areas only’, 294 
of 322 (91.2%), (p = 0.71, Fisher’s exact test). The cor-
responding figures after one year were three of four 
(75.0%) and 200 of 227 (88.1%), (p = 0.41, Fisher’s exact 
test).

Fig. 2 Flow chart of the participants in the longitudinal study of pain spread
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Table 1 Preoperative demographic and clinical data of 440 women undergoing hysterectomy, categorized by patient‑reported pain 
spread

Patient‑reported pain areas preoperatively

All
(N=440)

No pain areas
(n=79)

Pelvis only
(n=31)

Pelvis and other areas
(n=152)

Non‑pelvic areas only
(n=178)

p-value†

Preoperative variables

Age (years) 46.5 (5.5) 47.6 (5.4) 46.5 (4.5) 45.3 (5.4) 47.2 (5.6) <0.01 #

Body mass index (kg/m2) 26.9 (4.6) 26.3 (4.7) 26.8 (4.3) 26.9 (4.9) 27.0 (4.4) 0.71 #

Parous 381 (6.6) 71 (89.9) 30 (96.8) 128 (84.2) 152 (85.4) 0.23

Missing data 3 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 3 (1.7)

Smoking 45 (10.2) 3 (3.8) 3 (9.7) 20 (13.2) 19 (10.7) 0.17

Missing data 10 (2.3) 3 (3.8) 0 (0.0) 4 (2.6) 3 (1.7)

ASA physical status 
classification

Class I 285 (64.8) 53 (67.1) 19 (61.3) 104 (68.4) 109 (61.2) 0.63

Class II 143 (32.5) 25 (31.6) 12 (38.7) 43 (28.3) 63 (35.4)

Class III 12 (2.7) 1 (1.3) 0 (0.0) 5 (3.3) 6 (3.4)

Comorbidity Cardiovascular 66 (15.0) 17 (21.5) 3 (9.7) 19 (12.5) 27 (15.2 0.25

Pulmonary 41 (9.3) 6 (7.6) 0 (0.0) 14 (9.2) 21 (11.8) 0.19

Medication Analgesics 77 (17.5) 4 (5.1) 0 (0.0) 40 (26.3) 33 (18.5) <0.0001

Anti‑depressives 
or sedatives

62 (14.1) 5 (6.3) 3 (9.7) 21 (13.8) 33 (18.5) 0.06

Hypnotics 19 (14.3) 4 (5.1) 0 (0.0) 6 (3.9) 9 (5.0) 0.62

Physical workload Sedentary 119 (27.0) 22 (27.8) 11 (35.5) 39 (27.7) 47 (26.4) 0.16

Medium 122 (27.7) 32 (40.5) 5 (16.1) 41 (27.0) 44 (24.7)

Heavy 178 (40.5) 25 (31.7) 14 (45.2) 62 (40.8) 77 (43.3)

Missing data 21 (4.8) 0 (0.0) 1 (3.2) 10 (6.6) 10 (5.6)

Gainfully employed 412 (93.6) 77 (97.5) 31 (100.0) 140 (92.1) 164 (92.1) 0.15

Previous laparotomy 150 (34.1) 29 (36.7) 9 (29.0) 56 (36.8) 56 (31.5) 0.71

Missing data 4 (0.9) 0 (0.0) 0 (0.0) 0 (0.0) 4 (2.2)

Indication for hyster‑
ectomy

Bleeding disorder 109 (24.8) 15 (19.0) 7 (22.6) 43 (28.3) 44 (24.7) 0.08

Myoma 203 (46.1) 40 (50.6) 17 (54.8) 62 (40.8) 84 (47.2)

Myoma and bleeding 53 (12.0) 10 (12.7) 4 (12.9) 16 (10.5) 23 (12.9)

Cervical dysplasia 46 (10.5) 12 (15.2) 1 (3.2) 13 (8.6) 20 (11.2)

Pain 27 (6.1) 1 (1.3) 2 (6.4) 18 (11.8) 6 (3.4)

Others 2 (0.5) 1 (1.3) 0 (0.0) 0 (0.0) 1 (0.6)

Number of pain areas 
on body‑mapping

5.7 (6.7) NA 1.0 (‑‑) 8.2 (7.5) 6.9 (6.2) <0.01*

How often do you have 
pain

No pain 68 (15.5) 68 (86.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.0001

Rarely 33 (7.5) 4 (5.1) 1 (3.2) 15 (9.9) 13 (7.3)

Sometimes 136 (30.9) 1 (1.3) 20 (64.5) 47 (30.9) 68 (38.2)

Often 111 (25.2) 0 (0.0) 6 (19.4) 51 (33.5) 54 (30.3)

Almost always/ always 74 (16.8) 0 (0.0) 0 (0.0) 36 (23.7) 38 (21.4)

Missing data 18 (4.1) 6 (7.6) 4 (12.9) 3 (2.0) 5 (2.8)

Average intensity 
of preoperative pain 
(VAS scale 1‑10)

(N = 428)
3.8 (2.6)

(n = 79)
NA

(n = 27)
3.9 (2.1)

(n = 152)
5.0 (2.0)

(n = 170)
4.4 (2.0)

<0.01 #

HADS‑A score 4.9 (4.0) 3.9 (3.7) 3.2 (3.2) 5.4 (4.1) 5.5 (4.1) <0.01 #

HADS‑A (in categories) Normal 323 (73.4) 66 (83.6) 26 (83.9) 100 (65.8) 131 (73.6) 0.04

Borderline abnormal 68 (15.5) 8 (10.1) 4 (12.9) 33 (21.7) 23 (12.9)

Abnormal 49 (11.1) 5 (6.3) 1 (3.2) 19 (12.5) 24 (13.5)

HADS‑D score 2.6 (3.0) 1.7 (2.3) 1.4 (1.9) 3.0 (3.0) 2.9 (3.4) <0.001 #

HADS‑D (in categories) Normal 400 (90.9) 76 (96.2) 31 (100.0) 138 (90.8) 155 (87.1) 0.13
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Figures denote mean and (standard deviation), or number and (percent)

ASA American Society of Anesthesiologists, C-D Contracted Clavien-Dindo classification of postoperative complications within six weeks, EQ-5D-3L European Quality 
of Life 5 Dimensions 3 Level version, HADS-A Hospital Anxiety and Depression Scale – Anxiety, HADS-D Hospital Anxiety and Depression Scale – Depression, SCI Stress 
Coping Inventory

† Continuous data are analyzed by means of non-parametric tests and nominal data by means of Pearson’s chi-squared tests. Missing data are excluded in the 
statistical analyses

# Kruskal-Wallis analysis of variance

* Mann-Whitney U-test for comparison between ‘Pelvis and other areas’and ‘Non-pelvic areas only’

§ Day 0 and day 1 indicate day of surgery and the day after surgery, respectively

Table 1 (continued)

Borderline abnormal 28 (6.4) 2 (2.5) 0 (0.0) 11 (7.2) 15 (8.4)

Abnormal 12 (2.7) 1 (1.3) 0 (0.0) 3 (2.0) 8 (4.5)

SCI score 185.4 (25.5) 186.4 (26.3) 193.4 (21.4) 184.2 (23.1) 184.5 (27.5) 0.33 #

SCI (in categories) Low stress coping 109 (24.8) 15 (19.0) 5 (16.1) 34 (22.4) 55 (30.9) 0.08

High stress coping 331 (75.2) 64 (81.0) 26 (83.9) 118 (77.6) 123 (69.1)

SF‑36 PCS score 47.9 (9.3) 53.5 (5.5) 50.5 (6.7) 44.7 (10.0) 47.7 (9.1) <0.0001 #

SF‑36 MCS score 47.6 (10.3) 50.4 (7.7) 50.7 (8.7) 36.6 (10.5) 46.7 (11.0) <0.01 #

EQ‑5D‑3L health index 0.80 (0.20) 0.90 (0.18) 0.84 (0.18) 0.74 (0.21) 0.80 (0.19) <0.0001 #

Heat pain threshold 
(ºC)

(N = 370)
47.5 (2.6)

(n=69)
47.3 (2.6)

(n=25)
48.0 (2.2)

(n=118)
47.2 (2.9)

(n=158)
47.7 (2.5)

0.44 #

Cold pain threshold 
(ºC)

(N = 370)
3.7 (6.4)

(n=69)
2.6 (5.1)

(n=25)
3.4 (5.6)

(n=118)
5.3 (7.5)

(n=158)
3.1 (5.9)

0.02 #

Pressure pain threshold 
(kPa)

(N = 367)
503 (199)

(n=69)
515 (220)

(n=25)
530 (225)

(n=116)
476 (193)

(n=158)
513 (189)

0.40 #

Intra- and postoperative variables

Mode of hysterectomy Total abdominal hys‑
terectomy

310 (70.4) 58 (73.4) 22 (71.0) 109 (71.7) 121 (68.0) 0.86

Subtotal abdominal 
hysterectomy

35 (8.0) 7 (8.9) 1 (3.2) 11 (7.2) 16 (9.0)

Vaginal hysterectomy 95 (21.6) 14 (17.7) 8 (25.8) 32 (21.1) 41 (23.0)

Mode of anesthesia General anesthesia (GA) 162 (36.8) 30 (38.0) 9 (29.0) 59 (38.2) 64 (36.0) 0.14

Spinal anesthesia + 
intrathecal morphine

164 (37.3) 30 (38.0) 17 (54.9) 60 (39.5) 57 (32.0)

Intrathecal morphine 
+ GA

114 (25.9) 19 (24.0) 5 (16.1) 33 (21.7) 57 (32.0)

Incision in abdominal 
wall

No abdominal incision 95 (21.6) 14 (17.7) 8 (25.8) 32 (21.0) 41 (23.0) 0.63

Low transverse 313 (71.1) 58 (73.4) 22 (71.0) 110 (72.4) 123 (69.1)

Midline 25 (5.7) 7 (8.9) 0 (0.0) 8 (5.3) 10 (5.6)

Missing data 7 (1.6) 0 (0.0) 1 (3.2) 2 (1.3) 4 (2.3)

Operation time (minutes) 91 (48) 93 (45) 100 (114) 89 (36) 91 (39) 0.83 #

Estimated bleeding 
intraoperatively (mL)

177 (218) 184 (225) 138 (131)  178 (180) 180 (255) 0.44 #

Uterus weight (gram) 366 (346) 412 (408) 344 (255) 339 (295) 373 (370) 0.88 #

Blood transfusion (no. 
of women)

15 (3.4) 2 (2.5) 1 (3.2) 3 (2.0) 9 (5.1) 0.46

Duration of hospital 
stay (days)

1.8 (1.1) 1.6 (0.8) 1.6 (1.8) 1.8 (1.2) 1.8 (1.0) 0.02 #

Maximum pain inten‑
sity day 0 § (scale 0‑6)

(n=432)
3.3 (1.7)

(n=77)
3.1 (1.8)

(n=31)
2.9 (1.8)

(n=148)
3.6 (1.6)

(n=176)
3.3 (1.7)

0.07#

Maximum pain inten‑
sity day 1 § (scale 0‑6)

(n=432)
3.3 (1.4)

(n=78)
2.8 (1.4)

(n=31)
3.4 (1.4)

(n=148)
3.6 (1.4)

(n=176)
3.2 (1.4)

<0.001#

Classification of surgi‑
cal complications

C‑D grade 0 316 (71.8) 61 (77.2) 23 (74.2) 102 (67.1) 130 (73.0) 0.82

C‑D grade I 46 (10.5) 5 (6.3) 4 (12.9) 19 (12.5) 18 (10.1)

C‑D grade II 64 (14.5) 10 (12.7) 4 (12.9) 26 (17.1) 24 (13.5)

C‑D grade III 14 (3.2) 3 (3.8) 0 (0.0) 5 (3.3) 6 (3.4)
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Incidence of DNPP and PPP
The change in spatial pain from preoperatively to one 
year after the hysterectomy is reported in Table 3. DNPP 
was reported in 6.2% (16/257) of the women and exclu-
sively in the group ‘Non-pelvic areas only’ Of these, 93.8% 
(15/16) still had the pain in the other pain areas and 
one (6.3%) had resolution of the pain in the other pain 
areas but developed pain in the pelvis as the only loca-
tion. Pelvic pain disappeared in 83.6% (153/183) and 
consequently persisted in 16.4% (30/183). No difference 
was seen in the resolution of pelvic pain between those 
with pain in the ‘Pelvis only’ (74.2% (23/31)) and those 
with pain in the ‘Pelvis and other areas’ (82.2% (125/152); 
p = 0.30, Pearson’s χ 2 test). None of the women who 
reported ‘No pain areas’ preoperatively developed pel-
vic pain while 27.8% (22/79) reported pain in ‘Non-pelvic 
areas only’, spatially widely spread but predominantly 
with pain in the abdomen, lower extremities, low back, 
and head (data not shown), and 72.2% (57/79) still did 
not report pain areas one year after the surgery. Women 

with pain in the two groups ‘Pelvis and other areas’ and 
‘Non-pelvic areas only’’ reported resolution of all pain 
areas one year after the hysterectomy in 38.8% (128/330), 
equally distributed between the two groups. However, 
pain in the other areas, independent of pelvic involve-
ment, was maintained one year after hysterectomy in 
60.0% (198/330).

Risk factors for DNPP
The duration of hospital stay, number of pain areas, 
intensity of average pain preoperatively, and the regional 
pain areas of the neck and shoulder, lower back, and 
upper and lower extremities were independent risk fac-
tors for DNPP along with the EQ-5D-3L health index, 
HADS-A score and HADS-A categories (Table 4).

Risk factors for PPP
Age was an independent risk factor for PPP. For each year 
that age increased, the risk decreased by 11%. In addi-
tion, the number of pain areas, the regional pain area of 

Table 2 Pain frequency in relation to grouping of spatial spread of pain preoperatively (A), and one year postoperatively (B)

Figures denote number and (percent)

A Grouping of spatial spread of pain preoperatively

Frequency of pain No pain areas
(n = 79)

Pelvis only
(n = 31)

Pelvis and other areas
(n = 152)

Non‑pelvic areas only
(n = 178)

No pain 68 (86.1) 0 (0.0) 0 (0.0) 0 (0.0)

Rarely 4 (5.1) 1 (3.2) 15 (9.9) 13 (7.3)

Sometimes 1 (1.2) 20 (64.5) 47 (30.9) 68 (38.2)

Often 0 (0.0) 6 (19.4) 51 (33.5) 54 (30.3)

Almost always/always 0 (0.0) 0 (0.0) 36 (23.7) 38 (21.3)

Missing data 6 (7.6) 4 (12.9) 3 (2.0) 5 (2.8)

B Grouping of spatial spread of pain one year postoperatively

Frequency of pain No pain areas
(n = 208)

Pelvis only
(n = 5)

Pelvis and other areas
(n = 41)

Non‑pelvic areas only
(n = 186)

No pain 201 (96.6) 0 (0.0) 0 (0.0) 0 (0.0)

Rarely 6 (2.9) 1 (20.0) 7 (17.1) 20 (10.8)

Sometimes 0 (0.0) 2 (40.0) 7 (17.1) 66 (35.5)

Often 0 (0.0) 0 (0.0) 18 (43.9) 54 (29.0)

Almost always/always 1 (0.5) 1 (20.0) 9 (21.9) 46 (24.7)

Missing data 0 (0.0) 1 (20.0) 0 (0.0) 0 (0.0)

Table 3 Association between grouping of spatial spread of pain preoperatively and one year postoperatively

Figures denote number and (percent)

One year after the hysterectomy

No pain areas Pelvis only Pelvis and other 
areas

Non‑pelvic areas only

Preoperatively No pain areas (n = 79) 57 (72.2%) 0 (0%) 0 (0%) 22 (27.8%)

Pelvis only (n = 31) 23 (74.2%) 1 (3.2%) 2 (6.5%) 5 (16.1%)

Pelvis and other areas (n = 152) 64 (42.1%) 3 (2.0%) 24 (15.8%) 61 (40.1%)

Non‑pelvic areas only (n = 178) 64 (36.0%) 1 (0.5%) 15 (8.4%) 98 (55.1%)
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Table 4 Demographic and clinical data of 257 women without pelvic pain undergoing hysterectomy in relation to de novo pelvic pain 
one year post‑surgery

De novo pelvic pain  Logistic regression *

 Yes (n=16)  No (n=241)  Univariate OR (95% CI)  Multivariable † aOR 
(95% CI)

p‑value

Preoperative variables

 Age (years)  45.8 (7.8)  47.4 (5.3)  0.95 (0.87‑1.04)  0.97 (0.88‑1.06)  0.47

 Body mass index (kg/
m2)

 27.5 (5.0)  26.8 (4.5)  1.03 (0.93‑1.15)  1.03 (0.92‑1.16)  0.59

 Parous  12 (75.0)  211 (87.6)  0.38 (0.12‑1.28)  0.30 (0.08‑1.14)  0.08

Missing data 0 (0.0) 3 (1.2)

 Smoking  2 (12.5)  20 (8.3)  1.54 (0.33‑7.24)  1.50 (0.30‑7.53)  0.63

Missing data 0 (0.0) 6 (2.5)

 ASA physical status clas‑
sification I

 I  7 (43.8)  155 (64.3)  1.00 (reference)  1.00 (reference)

 II‑III  9 (56.2)  86 (35.7)  2.32 (0.83‑6.44)  2.90 (0.92‑9.09)  0.07

 Comorbidity  Cardiovascular  3 (18.9)  41 (17.0)  1.13 (0.31‑4.13)  1.31 (0.31‑5.55)  0.72

 Pulmonary  4 (25.0)  23 (9.5)  3.16 (0.94‑10.60)  2.89 (0.79‑10.54)  0.12

 Medication  Analgesics  2 (12.5)  35 (14.5)  0.84 (0.28‑3.86)  0.68 (0.13‑3.39)  0.63

 Anti‑depressives 
or sedatives

 5 (31.3)  33 (13.7)  2.87 (0.94‑8.77)  1.68 (0.46‑6.16)  0.43

 Hypnotics  1 (6.3)  12 (5.0)  1.27 (0.15‑10.75)  0.44 (0.04‑4.72)  0.49

 Physical workload  Sedentary  4 (25.0)  65 (27.0)  1.00 (reference)  1.00 (reference)

 Medium  4 (25.0)  72 (29.9)  0.90 (0.22‑3.76)  0.92 (0.21‑4.10)  0.91

 Heavy  8 (50.0)  94 (39.0)  1.38 (0.40‑4.78)  1.30 (0.35‑4.78)  0.70

Missing data 0 (0.0) 10 (4.1)

 Gainfully employed  15 (93.8)  226 (93.8)  1.00 (0.12‑8.05)  3.20 (0.28‑37.16)  0.35

 Previous laparotomy  2 (12.5)  83 (34.4))  0.27 (0.06‑1.19)  0.24 (0.05‑1.13)  0.07

Missing data 0 (0.0) 4 (1.7)

 Indication for hyster‑
ectomy

 Bleeding disorder  7 (43.8)  52 (21.6)  1.00 (reference)  1.00 (reference)

 Myoma  5 (31.2)  119 (49.4)  0.31 (0.09‑1.03)  0.25 (0.65‑0.93)  0.04

 Myoma and bleeding  1 (6.2)  32 (13.3)  0.23 (0.03‑1.98)  0.20 (0.02‑1.91)  0.16

 Cervical dysplasia  2 (12.5)  30 (12.4)  0.50 (0.10‑2.54)  0.60 (0.11‑3.28)  0.55

 Pain  1 (6.3)  6 (2.5)  1.24 (0.13‑11.86)  0.93 (0.08‑10.52)  0.96

 Other  0 (0.0)  2 (0.8)  NA  NA

 Number of pain areas 
on body‑mapping

 9.8 (5.6)  4.4 (6.0)  1.09 (1.03‑1.16)  1.15 (1.05‑1.27)  <0.01

 How often did you have 
pain preoperatively

 No pain  0 (0.0)  68 (28.2)  p=0.06‡  NA

 Rarely  2 (12.5)  15 (6.2)  2.17 (0.36‑12.95)  2.54 (0.38‑16.95)  0.34

 Sometimes  4 (25.0)  65 (27.0)  1.00 (reference)  1.00 (reference)

 Often  3 (18.7)  51 (21.2)  0.96 (0.20‑4.46)  0.91 (0.17‑4.83)  0.91

 Almost always/ always  5 (31.3)  33 (13.7)  2.46 (0.62‑9.79)  2.59 (0.53‑12.63)  0.24

Missing data 2 (12.5) 9 (3.7)

 Average intensity of pre‑
operative pain (VAS scale 
1‑10)

 (n =14) 4.6 (2.8)  (n = 6) 2.9 (2.6)  1.27 (1.04‑1.55)  1.28 (1.01‑1.62)  0.04

 Regional pain areas  Head  6 (37.5)  60 (24.9)  1.81 (0.64‑5.19)  1.59 (0.50‑5.01)  0.43

 Neck and shoulder  11 (68.8)  72 (29.9)  5.16 (1.73‑15.40)  4.66 (1.46‑14.87)  <0.01

 Chest  1 (6.3)  8 (3.3)  1.94 (0.23‑16.56)  1.65 (0.17‑16.26)  0.67

 Abdomen  6 (37.5)  67 (27.8)  1.56 (0.54‑4.46)  1.39 (0.46‑4.21)  0.57

 Thoracic back  3 (18.8)  19 (7.9)  2.70 (0.71‑10.30)  2.88 (0.66‑12.58)  0.16

 Lower back  11 (68.8)  79 (32.8)  4.51 (1.52‑13.43)  4.24 (1.37‑13.17)  0.01

 Upper extremities  6 (37.5)  39 (16.2)  3.11 (1.07‑9.05)  4.24 (1.18‑15.30)  0.03

 Lower extremities  9 (56.3)  54 (22.4)  4.45 (1.58‑12.51)  5.23 (1.63‑16.79)  <0.01
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aOR adjusted odds ratio, C-D Clavien-Dindo classification of postoperative complications, CI confidence interval, EQ-5D-3L Euroqol form-five dimensions-three levels, 
GA general anesthesia, HADS-A Hospital Anxiety and Depression Scale- Anxiety, HADS-D Hospital Anxiety and Depression Scale- Depression, IM intrathecal morphine, 
MCS, mental component summary, NA not applicable, PCS physical component summary, SA spinal anesthesia, SCI Stress Coping Inventory, SF-36 Short Form 36 items

*Missing data not included in the analyses

† Adjusted for age, Body mass index, smoking, preoperative use of analgesics, mode of hysterectomy, postoperative complications (Clavien-Dindo), HADS-A, and 
HADS-D

**Includes abdominal hysterectomies only

 ‡ Because of a cell with no observations, the logistic regression could not be calculated. Instead, the p-value of Fisher’s exact test or Pearson chi-square test is given, 
as appropriate

§ Day 0 and day 1 indicate day of surgery and the day after surgery, respectively

Table 4 (continued)

 HADS‑A score  7.3 (4.9)  4.7 (4.0)  1.15 (1.03‑1.29)  1.10 (0.93‑1.29)  0.27

 HADS‑A (in categories)  Normal  7 (43.8)  190 (78.8)  1.00 (reference)  1.00 (reference)

 Borderline abnormal  4 (25.0)  27 (11.2)  4.02 (1.10‑14.65  4.94 (1.20‑20.28)  0.03

 Abnormal  5 (21.2)  24 (10.0)  5.65 (1.66‑19.22)  10.61 (1.84‑61.03)  <0.01

 HADS‑D score  4.3 (3.1)  2.4 (3.1)  1.16 (1.02‑1.31)  1.06 (0.88‑1.29)  0.53

 HADS‑D (in categories)  Normal  14 (87.5)  217 (90.1)  1.00 (reference)  1.00 (reference)

 Borderline abnormal  1 (6.2)  16 (6.6)  0.97 (0.12‑7.84)  0.25 (0.02‑3.11)  0.28

 Abnormal  1 (6.2)  8 (3.3)  1.94 (0.23‑16.60)  0.54 (0.04‑7.15)  0.64

 SCI score  177.8 (32.5)  185.6 (26.7)  0.99 (0.97‑1.01)  1.01 (0.98‑1.03)  0.56

 SCI (in categories)  Low stress coping  7 (43.8)  63 (26.1)  2.20 (0.79‑6.15)  0.95 (0.25‑3.63)  0.94

 High stress coping  9 (56.2)  178 (73.9)  1.00 (reference)  1.00 (reference)

 SF‑36 PCS  44.8 (13.7)  49.8 (8.1)  0.94 (0.90‑0.99)  0.95 (0.89‑1.00)  0.06

 SF‑36 MCS  42.7 (10.9)  48.2 (10.1)  0.96 (0.92‑0.99)  0.99 (0.93‑1.06)  0.79

 EQ‑5D‑3L health index  0.63 (0.26)  0.84 (0.18)  0.03 (0.00‑0.19)  0.02 (0.00‑0.32)  <0.01

 Heat pain threshold (ºC)  (n = 14) 47.7 (2.1)  (n = 213) 47.6 (2.5)  1.01 (0.81‑1.26)  1.06 (0.83‑1.37)  0.62

 Cold pain threshold (ºC)  (n = 14) 3.4 (6.3)  (n = 213) 2.9 (5.6)  1.01 (0.93‑1.11)  1.01 (0.92‑1.12)  0.78

 Pressure pain threshold 
(kPa)

 (n = 14) 470 (188)  (n = 212) 517 (199)  1.00 (1.00‑1.00)  1.00 (1.00‑1.00)  0.41

Intra- and postoperative variables

 Mode of hysterectomy  Total abdominal  10 (62.5)  169 (70.1)  1.00 (reference)  1.00 (reference)

 Subtotal abdominal  2 (12.5)  21 (8.7)  1.61 (0.33‑7.85)  1.51 (0.28‑8.24)  0.63

 Vaginal  4 (25.0)  51 (21.2)  1.33 (0.40‑4.41)  1.06 (0.30‑3.77)  0.93

 Mode of anesthesia  GA  8 (50.0)  86 (35.7)  1.00 (reference)  1.00 (reference)

 SA + IM  4 (25.0)  83 (34.4)  0.52 (0.15‑1.79)  0.60 (0.16‑2.28)  0.46

 GA + IM  4 (25.0)  72 (29.9)  0.60 (0.17‑2.06)  0.67 (0.18‑2.47)  0.54

 Incision in abdominal 
wall**

 Low transverse  12 (75.0)  169 (71.3)  1.00 (reference)  1.00 (reference)

 Midline  0 (0.0)  17 (7.2)  p=0.60‡  NA

 Operation time (min‑
utes)

 89.6 (33.4)  91.6 (41.9)  1.00 (0.99‑1.01)  1.00 (0.98‑1.01)  0.89

 Estimated bleeding 
intraoperatively (mL)

 157 (162)  182 (250)  1.00 (1.00‑1.00)  1.00 (1.00‑1.00)  0.67

 Uterus weight (gram)  387 (456)  384 (377)  1.00 (1.00‑1.00)  1.00 (1.00‑1.00)  0.88

 Blood transfusion (no. 
of women)

 1 (6.2)  10 (4.1)  1.54 (0.18‑12.84)  2.12 (0.16‑28.30)  0.57

 Duration of hospital stay 
(days)

 2.3 (0.9)  1.7 (0.9)  1.40 (0.98‑1.99)  1.50 (1.02‑2.21)  0.04

Maximum pain intensity 
day 0 § (scale 0‑6)

 (n=16) 3.4 (1.4)  (n=237) 3.2 (1.7)  1.08 (0.80‑1.46)  1.03 (0.74‑1.42)  0.79

 Maximum pain intensity 
day 1 § (scale 0‑6)

 (n=16) 3.6 (1.2)  (n=238) 3.00 (1.4)  1.33 (0.92‑1.94)  1.36 (0.89‑2.06  0.15

 Classification of surgical 
complications

 C‑D grade 0  12 (74.0)  179 (74.3)  1.00 (reference)  1.00 (reference)

 C‑D grade I  1 (6.2)  22 (9.1)  0.67 (0.08‑5.41)  0.63 (0.07‑5.59)  0.68

 C‑D grades II‑III  3 (18.8)  40 (16.6)  1.11 (0.30‑4.10)  1.03 (0.27‑3.98)  0.97
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the lower extremities, and the frequency of occurrence 
of pain preoperatively were independent risk factors 
(Table 5).

Discussion
The study revealed that 6.2% of the women developed 
DNPP and 16.4% had PPP one year after the hysterec-
tomy. DNPP developed exclusively in women with pain 
in other areas preoperatively. Over 80% of the women 
who reported pelvic pain preoperatively achieved com-
plete resolution at the one-year follow-up, ranging from 
82% in women who besides pain in the pelvis had pain 
in other areas, to 90% with preoperative pelvic pain 
only. Preoperative risk factors for DNPP were identified, 
including preoperative pain intensity, the number of pain 
areas, the pain areas neck and shoulders, lower back, and 
upper and lower extremities along with low quality of 
life and anxiety. The risk factors for PPP were almost the 
same but also included a higher frequency of preopera-
tive pain and younger age.

The prevalence of DNPP one year after hysterectomy 
was in line with the recently published study from the 
Swedish National Quality Registry for Gynecological 
Surgery (GynOp) where Grundström et al. found DNPP 
in 7.8% [33]. The data collection in the GynOp was pro-
spective, as in the present study. A prospective Ameri-
can multicenter study reported a DNPP rate of 3.6% [34]. 
Brandsborg et  al. reported a Danish nationwide postal 
questionnaire study where DNPP was found in 14.9% 
[9]. The data in that study were collected retrospectively 
more than a year after the surgery and there was a sig-
nificant risk of recall bias. A Dutch study with a similar 
design to the present one reported a 9.0% prevalence of 
chronic postsurgical pain one year after hysterectomy 
[8]. However, the pain in that study was not distinctly 
related to the pelvis but was described as mainly origi-
nating from the lower abdomen. Another study reported 
persistent postsurgical pelvic pain four months after 
hysterectomy in 26.1% of the women [6]. These studies 
highlight the difficulty of comparing results and empha-
size the importance of using a uniform design and time 
indication after surgery, a uniform definition of pain, and 
delineation of the area of pain.

The prevalence of PPP reported by 16.4% of the 
respondents in this study corresponded to the rate 
reported in previous studies [9, 33, 35, 36].

The reported rate of resolution of chronic pelvic pain 
after hysterectomy varies between 76 and 88% and our 
result falls within these limits [3, 33–38]. Thus, consist-
ent with other studies, this study indicated that hyster-
ectomy is successful in the treatment of chronic pelvic 
pain, irrespective of whether that is pelvic pain alone 
or combined with pain elsewhere in the body. However, 

the resolution of pelvic pain did not appear to affect the 
resolution of pain outside the pelvis.

To our knowledge this is the first study to evaluate 
associations between preoperative pain body mapping 
and DNPP and PPP one year after surgery. Only a few 
studies in benign gynecology have reported associa-
tions between pain elsewhere and persistent postsur-
gical pain but without specifying the location or the 
number of painful areas or distinguishing between 
DNPP and PPP [6, 7, 9]. A recent systematic review and 
meta-analysis of the few published studies on the spa-
tial spread of pain and persistent postsurgical pain after 
hysterectomy reported that patients with preoperative 
pain elsewhere had a three-fold higher risk of develop-
ing persistent postsurgical pain [4].

The present study showed that the risk of DNPP and 
PPP was significantly associated with an increasing 
number of pain areas and location of the pain else-
where. This may indicate that individuals who devel-
oped DNPP or PPP already carried a state of aberrant 
neuro-modulation that may have been triggered to 
accelerate potential mechanisms involved in the devel-
opment or maintenance of these pain conditions. Such 
an association has been shown in fertile-aged women 
with chronic pain conditions caused by endometrio-
sis [39–41]. Central sensitization probably contributes 
to chronic pain development in both DNPP and PPP 
patients, although through different mechanisms. A 
preoperative pain condition such as widespread pain 
suggests an established central sensitization that, due 
to supraspinal mechanisms, facilitates DNPP devel-
opment [42]. Conversely, central sensitization in PPP 
patients is caused by excitatory synaptic modulation 
in the dorsal horn of the spinal cord due to noxious 
stimuli through peripheral nerves from persistent pel-
vic nociceptive pain. As a result, the excitatory state of 
the dorsal horn continues even after the noxious stimu-
lus, such as hysterectomy, is eliminated [43]. Visceroso-
matic convergence may also be a major contributor to 
PPP, further amplifying pain transmission in the spinal 
cord and perception in higher brain centers [44]. None 
of the women without preoperative pain developed 
DNPP, suggesting a rather low risk in those women due 
to the absence of pain conditions and a state of central 
sensitization. However, this interpretation should be 
made with great caution.

Severe acute postoperative pain has been repeatedly 
identified as a risk factor for the development of chronic 
pain after hysterectomy [2, 3, 5, 6, 11, 43]. The present 
study found an association between preoperative pelvic 
pain and maximum pain intensity on postoperative day 
1 but we could not confirm an association between acute 
postoperative pain and PPP or DNPP.
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Table 5 Demographic and clinical data of 183 women with pelvic pain undergoing hysterectomy in relation to persistent pelvic pain 
one year post‑surgery

Persistent pelvic pain Logistic regression *

Yes
(n=30)

No
(n=153)

Univariate
OR (95% CI)

Multivariable †
aOR (95% CI)

p‑value

Preoperative variables

Age (years) 42.9 (5.5) 46.0 (5.1) 0.88 (0.82‑0.96) 0.89 (0.81‑0.97) <0.01

Body mass index (kg/m2) 28.2 (5.2) 26.6 (4.7) 1.06 (0.99‑1.15) 1.08 (0.99‑1.17) 0.09

Parous 26 (86.7) 132 (86.3) 1.03 (0.33‑3.26) 2.22 (0.46‑10.59) 0.32

Smoking 4 (13.3) 19 (12.4) 1.16 (0.36‑3.70) 1.69 (0.48‑6.02) 0.41

Missing data 2 (6.7) 2 (1.3)

ASA physical status classification I 23 (76.7) 100 (65.4) 1.00 (reference) 1.00 (reference)

II‑III 7 (23.3) 53 (34.6) 0.57 (0.23‑1.43) 0.43 (0.14‑1.26) 0.12

Comorbidity Cardiovascular 2 (6.7) 20 (13.2) 0.48 (0.10‑2.15) 0.48 (0.10‑2.36) 0.36

Pulmonary 4 (13.3) 10 (6.5) 2.20 (0.64‑7.55) 2.85 (0.76‑10.75) 0.12

Medication Analgesics 9 (30.0) 31 (20.3) 1.69 (0.70‑4.04) 1.17 (0.41‑3‑35) 0.76

Anti‑depressives or sedatives 4 (13.3) 20 (13.1) 1.02 (0.32‑3.24) 0.76 (0.20‑2.89) 0.68

Hypnotics 1 (3.3) 5 (3.3) 1.02 (0.11‑9.06) NA

Physical workload Sedentary 10 (33.3) 40 (26.1) 1.00 (reference) 1.00 (reference)

Medium 5 (16.7) 41 (26.8) 0.49 (0.15‑1.55) 0.53 (0.15‑1.82) 0.31

Heavy 11 (36.7) 65 (42.5) 0.68 (0.26‑1.74) 0.67 (0.23‑1.92) 0.46

Missing data 4 (13.3) 7 (4.6)

Gainfully employed 26 (86.7) 145 (94.8) 2.79 (0.78‑9.94) 0.32 (0.07‑1.52) 0.15

Previous laparotomy 11 (36.7) 54 (35.3) 0.94 (0.42‑2.12) 0.96 (0.40‑2.33) 0.93

Indication for hysterectomy Bleeding disorder 6 (20.0) 44 (28.8) 1.00 (reference) 1.00 (reference)

Myoma 13 (43.3) 66 (43.1) 1.44 (0.51‑4.09) 1.29 (0.39‑4.28) 0.68

Myoma and bleeding 1 (3.3) 19 (12.4) 0.39 (0.04‑3.43) 0.35 (0.04‑3.34) 0.36

Cervical dysplasia 3 (10.0) 11 (7.2) 2.00 (0.43‑9.29) 2.49 (0.48‑12.84) 0.28

Pain 7 (23.3) 13 (8.5) 3.95 (1.13‑13.83) 3.28 (0.81‑13.25) 0.10

Number of pain areas on body‑
mapping

11.2 (12.0) 4.7 (2.1) 1.35 (1.08‑1.67) 1.08 (1.02‑1.14) <0.01

Regional pain areas Head 10 (33.3) 37 (24.2) 1.57 (0.67‑3.65) 1.65 (0.65‑4.16) 0.29

Neck and shoulder 12 (40.0) 46 (30.1) 1..55 (0.69‑3.48) 1.32 (0.53‑3.30) 0.55

Chest 0 (0.0) 5 (3.3) p=0.59 ‡ NA

Abdomen 18 (60.0) 71 (46.4) 1.73 (0.78‑3.84) 1.39 (0.60‑3.33) 0.46

Thoracic back 2 (6.7) 17 (11.1) 0.57 (0.12‑2.61) 0.48 (0.10‑2.31) 0.36

Lower back  16 (53.3) 69 (45.1) 1.39 (0.63‑3.05) 1.30 (0.52‑3.25) 0.58

Upper extremities 7 (23.3) 25 (16.3) 1.56 (0.60‑4.02) 1.15 (0.35‑3.76) 0.81

Lower extremities 15 (50.0) 41 (26.8) 2.73 (1.23‑6.08) 3.14 (1.25‑7.86) 0.01

How often did you have pain 
preoperatively

Rarely 0 (0.0) 16 (10.5) NA NA

Sometimes 2 (6.7) 65 (42.5) 1.00 (reference) 1.00 (reference)

Often 16 (53.3) 41 (26.8) 12.69 (2.77‑58.05) 12.27 (2.44‑61.80) <0.01

Almost always/always 11 (36.7) 25 (16.3) 14.30 (2.96‑69.13) 12.75 (2.24‑72.66) <0.01

Missing data 1 (3.3) 6 (3.9)

Average intensity of preoperative 
pain (VAS scale 1‑10)

5.8 (1.7) 4.7 (2.1) 1.07 (1.02‑1.12) 1.24 (0.98‑1.58) 0.08

Missing data 1 (3.3) 3 (2.0)

HADS‑A score 6.2 (4.3) 4.8 (4.0) 1.09 (0.99‑1.19) 1.08 (0.95‑1.22) 0.25

HADS‑A (in categories) Normal 15 (53.3) 110 (71.9) 1.00 (reference) 1.00 (reference)

Borderline abnormal 10 (33.3) 27 (17.6) 2.55 (1.04‑6.23) 1.94 (0.72‑5.24) 0.19

Abnormal 4 (13.3) 16 (10.5) 1.72 (0.51‑5.79) 2.14 (0.54‑8.41) 0.28

HADS‑D score 3.4 (2.9) 2.6 (2.9) 1.09 (0.96‑1.23) 1.00 (0.84‑1.20) 0.96
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There is a growing body of literature indicating the 
association between psychological characteristics and 
postsurgical pain [45]. While Han et  al. and Pinto et  al. 
showed that preoperative anxiety was a risk factor 

for persistent postsurgical pain they did not discrimi-
nate between de novo pain and persistent preoperative 
pain although the effect of anxiety on these conditions 
may be different [5, 7]. The latter was supported by our 

aOR adjusted odds ratio, C-D Clavien- Dindo classification of postoperative complications, CI confidence interval, EQ-5D-3L EuroQol form-five dimensions-three levels, 
GA general anesthesia, HADS-A Hospital Anxiety and Depression Scale - Anxiety HADS-D Hospital Anxiety and Depression Scale - Depression, IM intrathecal morphine, 
MCS mental component summary, PCS physical component summary, SA spinal anesthesia, SCI Stress Coping Inventory, SF-36 Short Form 36 items

*Missing data not included in the analyses

† Adjusted for age, Body -mass index, smoking, preoperative use of analgesics, mode of hysterectomy, postoperative complications (Clavien-Dindo), HADS-A, and 
HADS-D

** Includes abdominal hysterectomies only

‡ Because of a cell with 0 observations, the logistic regression could not be calculated. Instead, the p-value of Fisher’s exact test is given

§ Day 0 and day 1 indicate day of surgery and the day after surgery, respectively

Table 5 (continued)

HADS‑D (in categories) Normal 28 (93.3) 141 (92.1) 1.00 (reference) 1.00 (reference)

Borderline abnormal 2(6.7) 9 (5.9) 1.12 (0.23‑5,46) 0.76 (0.13‑4.44) 0.76

Abnormal 0 (0.0) 3 (2.0) NA NA

SCI score 179.3 (23.7) 187.1 (22.7) 0.99 (0.97‑1.00) 0.98 (0.96‑1.01) 0.15

SCI (in categories) Low stress coping 10 (33.3) 29 (19.0) 2.14 (0.90‑5.05) 2.51 (0.87‑7.26) 0.09

High stress coping 20 (66.7) 124 (81.0) 1.00 (reference) 1.00 (reference)

SF‑36 PCS 43.3 (10.4) 46.1 (9.6) 0.97 (0.94‑1.01) 0.98 (0.93‑1.03) 0.39

SF‑36 MCS 44.6 (11.9) 47.8 (9.9) 0.97 (0.94‑1.01) 0.99 (0.94‑1.04) 0.71

EQ‑5D‑3L health index 0.69 (0.23) 0.77 (0.20) 0.20 (0.04‑1.08) 0.38 (0.04‑3.30) 0.38

Heat pain threshold (ºC) (n = 21)
46.6 (3.4)

(n = 122)
47.5 (2.7)

0.91 (0.78‑1.05) 0.93 (0.79‑1.10) 0.42

Cold pain threshold (ºC) (n = 21)
6.1 (8.5)

(n = 122)
4.7 (7.06)

1.02 (0.96‑1.09) 1.02 (0.95‑1.09) 0.66

Pressure pain threshold (kPa) (n = 21)
465 (210)

(n = 120)
489 (198)

1.00 (1.00‑1.00) 1.00 (1.00‑1.00) 0.46

Intra- and postoperative variables:

Mode of hysterectomy Total abdominal 21 (70.0) 110 (71.9) 1.00 (reference) 1.00 (reference)

Subtotal abdominal 4 (13.3) 8 (5.2) 2.62 (0.72‑3.49) 3.96 (0.89‑17.56) 0.07

Vaginal 5 (16.7) 35 (22.9) 0.74 (0.26‑2.13) 0.59 (0.19‑1.87) 0.44

Mode of anesthesia GA 11 (36.7) 57 (37.3) 1.00 (reference) 1.00 (reference)

SA + IM 11 (36.7) 66 (43.1) 0.96 (0.35‑2.14) 1.83 (0.62‑5.35) 0.27

GA + IM 8 (26.6) 30 (19.6) 1.38 (0.50‑3.80) 2.13 (0.69‑6.64) 0.19

Incision in abdominal wall** Low transverse 23 (92.0) 109 (92.4) 1.00 (reference) 1.00 (reference)

Midline 1 (4,0) 7 (5.9) 0.68 (0.08‑5.77) 0.49 (0.04‑5.54) 0.56

Missing data 1 (4.0) 2 (1,7)

Operation time (minutes) 89.1 (32.5) 91.0 (60.4) 1.00 (0.99‑1.01) 1.00 (0.99‑1.01) 0.46

Estimated bleeding intraopera‑
tively (mL)

186 (188) 168 (171) 1.00 (1.00‑1.00) 1.00 (1.00‑1.00) 0.57

Uterus weight (gram) 256 (255) 356 (292) 1.00 (1.00‑1.00) 1.00 (1.00‑1.00) 0.06

Blood transfusion (no. of women) 0 (0.0) 4 (2.6) p=1.00 ‡ NA

Duration of hospital stay (days) 2.1 (2.0) 1.7 (1.2) 1.19 (0.95‑1.50) 1.15 (0.89‑1.49) 0..29

Maximum pain intensity day 0 § 
(scale 0‑6)

(n=30)
4.1 (1.5)

(n=149)
3.3 (1.7)

1.41 (1.07‑1.85) 1.26 (0.95‑1.68) 0.11

Maximum pain intensity day 1 § 
(scale 0‑6)

(n=30)
3.7 (1.6)

(n=149)
3.6 (1.4)

1.06 (0.80‑1.41) 0.97 (0.70‑1.33) 0.72

Classification of surgical compli‑
cations

C‑D grade 0 18 (60.0) 107 (69.9) 1.00 (reference) 1.00 (reference)

C‑D grade I 6 (20.0) 17 (11.1) 2.10 (0.73‑6.03) 1.52 (0.44‑5.21) 0.50

C‑D grades II‑III 6 (20.0) 29 (19.0) 1.23 (0.45‑3.38) 0.62 (0.19‑2.10) 0.44
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findings that anxiety was a risk factor only for DNPP but 
not for PPP. Han et  al. and Benolo et  al. found likewise 
that depression was a risk factor for persistent post-
hysterectomy pain [2, 5]. However, as with anxiety, they 
did not differentiate persistent postsurgical pain into de 
novo and persistent preoperative pain. This may explain 
why we did not find associations between depression and 
DNPP or PPP.

Information on the relationship between the mode of 
hysterectomy and persistent postsurgical pain is equivo-
cal. While Pinto et  al. reported an association between 
abdominal hysterectomy and the development of chronic 
postsurgical pain [6], others did not find such an associa-
tion [3, 9, 37]. We found no association between surgical 
mode and DNPP or PPP one year postoperatively.

Chronic pain generally has a negative impact on 
HRQoL, and patients with multiple pain locations are 
usually the most severely affected [46]. This seemed 
consistent with our results. The perceived HRQoL was 
lowest when pelvic pain co-occurred with pain in other 
areas. This might imply that pelvic pain contributed to a 
greater extent to lower HRQoL when it occurred simul-
taneously with pain in other areas of the body. The meas-
ures of HRQoL appeared to predict DNPP, but not PPP. A 
low EQ-5D-3L health index preoperatively was a risk fac-
tor for DNPP one year after the hysterectomy but not for 
PPP, suggesting a multifactorial etiology of postsurgical 
DNPP. The group of women with PPP consisted mainly of 
women who preoperatively had widespread bodily pain 
including pelvic pain. These women even had the lowest 
EQ-5D health index preoperatively.

Consistent with other studies, younger age, anxiety, 
pain elsewhere, and preoperative pain frequency were 
risk factors for PPP [2, 5–9, 11]. The relationship between 
preoperative QST and persistent postsurgical pain has 
been repeatedly investigated, with conflicting results 
[15–18, 47]. A recent systematic review concluded that 
no consistency was found for a single QST parameter 
having a predictive role for the development of chronic 
postoperative pain [14]. The present study seemed to 
support that conclusion.

The relationship between preoperative QST and post-
operative persistent pain has been extensively researched, 
with conflicting results [16, 17]. Although some studies 
have shown that thermal and pressure pain thresholds 
were predictors of high postoperative pain intensity and 
persistent pain [18, 47], a systematic review came to the 
opposite conclusion [15]. Our study failed to demon-
strate associations between pain thresholds and PPP.

Strength and limitations
The study has several strengths including the pro-
spective, longitudinal multicenter design, the large 

number of participants, and the use of an ERAS pro-
tocol according to the best standard of care, along with 
the use of validated forms and methods. In addition, 
the indications for benign hysterectomy were quite 
similar to those presented in the GynOp indicating that 
the study population was representative of the Swedish 
population [48]. Thus, the result may be generalized at 
least to communities or countries with similar popula-
tions and healthcare facilities.

The study has limitations. It may suffer from selection 
bias. Anxiety, depression, or fear of experimental pain 
may have been reasons for refraining from participating 
in the study. Reluctance and a potential apprehension 
about participation in the section of the study concern-
ing measurement of pain thresholds was evident with 
more than 15% refraining from participation in the 
pain threshold measurements. Moreover, the ques-
tions concerning the self-reported pain measures were 
not strictly validated. However, the questions that were 
asked were simple in their construction and unambigu-
ous, which should mean a low risk of misinterpretation. 
Another limitation may be the use of pain frequency 
as a measure of chronic pain instead of the more com-
monly used definition of a pain duration of > 3 months. 
In addition, the information on pain intensity or fre-
quency of pain was not related to the individual areas 
of pain but represented an overall measure of the 
condition.

Conclusion
The risk of DNPP after hysterectomy was not negli-
gible, affecting one in 16, but seemed to affect exclu-
sively those who had pain conditions in other parts 
of the body preoperatively. More than 80% of women 
with pelvic pain were cured. Women at risk for DNPP 
and PPP after hysterectomy could be identified preop-
eratively. Information about the risk factors should be 
included in the preoperative counseling before benign 
hysterectomy.
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