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Persistent pelvic pain after hysterectomy can be defined as persistent postsurgical pain - PPSP - in most cases.
The nature of PPSP is probable neuropathic on more than half of these patients.
Pain has an impact on the patients’ health related quality of life.
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a b s t r a c t

Background and aims: Previous studies have shown that pelvic pain is common after hysterectomy. It is
stated that only a minor part of that pain can be defined as persistent postsurgical pain. Our primary aim
was to find out if the pelvic pain after hysterectomy may be classified as postsurgical. Secondary aims
were to characterize the nature of the pain and its consequences on the health related quality of life.
Methods: We contacted the 56 women, who had reported having persistent pelvic pain six months after
hysterectomy in a previously sent questionnaire. Sixteen women participated. Clinical examinations
included gynaecological examination and clinical sensory testing. Patients also filled in quality of life
(SF-36) and pain questionnaires.
Results: Ten out of sixteen patients still had pain at the time of examination. In nine patients, pain was
regarded as persistent postsurgical pain and assessed probable neuropathic for five patients. There were
declines in all scales of the SF-36 compared with the Finnish female population cohort.
Conclusions: In this study persistent pelvic pain after vaginal or laparoscopic hysterectomy could be
defined as persistent postsurgical pain in most cases and it was neuropathic in five out of nine patients.

Pain had consequences on the health related quality of life.
Implications: Because persistent postsurgical pain seems to be the main cause of pelvic pain after hys-
terectomy, the decision of surgery has to be considered carefully. The management of posthysterectomy
pain should be based on the nature of pain and the possibility of neuropathic pain should be taken into
account at an early postoperative stage.

© 2015 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
. Introduction

The prevalence of chronic pelvic pain is estimated to be 3.8% in

rimary health care female patients [1]. Hysterectomy is one of the
ost frequent surgical operations on women for benign causes [2]

nd previous studies have shown that persistent pain is common
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after hysterectomy. However, the prevalence varies significantly in
these studies, ranging from 5% to 50% [3–8]. Persistent postsurgical
pain (PPSP) is pain that is not a continuum of preoperative pain,
continues for longer than two months and cannot be explained by
any other aetiology except surgery [9]. Pain is one of the symptoms
leading to the decision of hysterectomy. Due to the differences in
pain assessment and lack of clinical examinations in previous stud-

ies it remains unclear how big a proportion of the pelvic pain can
be defined as PPSP [5,6,10]. The aetiology of PPSP has tradition-
ally been considered neuropathic [11,12]. However, it is known
that nerve damage is not essential. Peripheral inflammation can
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351 pa�entsassessedfor eligibilityduringthe period
October2008 and March2013  [7]

Exluded (n=84)

Laparoscopichysterectomy
(n=168)

Vaginalhysterectomy
(n=99)

Withdrawn(n=7)Withdrawn(n=18)

Ques�onnaire six monthsa�er
hysterectomy[7]
(n=242)

Responded:
Laparoscopichysterectomy(n=139)
Vaginalhysterectomy(n=88)

Persistentpelvic pain (n=59)

Invita�onle�er (n=56)

Not responded(n=40)

Examinedand analysed

Withdrawn(n=3)
-not reachable
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ffect the central nervous system and contribute to persistent pain
13]. It is also shown that postsurgical neuropathies can be solely
nflammatory and there is no need for mechanical trauma [14].

There are clear inconsistencies in the definition of neuropathic
ain, which makes the classification of pain difficult [15]. According
he International Association for the Study of Pain (IASP) neuro-
athic pain is pain arising as a direct consequence of a lesion or
isease affecting the somatosensory system [16]. A clinical exam-

nation is the only way to reliably assess the nature of persistent
ostsurgical pain and to exclude other causes of pain.

Health related quality of life (HRQoL) has recently been on the
ocus in comparing different methods of hysterectomy. The method
f surgery does not have an impact on the HRQoL [17,18]. Lang et al.
ave studied the HRQoL in middle-aged women and found that the
ore conditions the women have, the lower the HRQoL is, with

ach condition lowering the score [19].
We designed a prospective, observational study with clinical

nalysis of pain. Our primary aim was to find out the proportion of
PSP in women who suffer from persistent pelvic pain after laparo-
copic or vaginal hysterectomy. Our secondary aims were to clarify
he characteristics of pain and to assess patients’ HRQoL.

. Methods

The study was carried out during the period of May 2012 and
ovember 2013. An invitation letter was sent to patients (n = 56)
ho previously had reported presence of persistent pelvic pain six
onths after surgery. All 56 patients had participated to the follow-

p study of persistent pelvic pain after vaginal or laparoscopic
ysterectomy aiming to find out prevalence and predictors of per-
istent pain [7]. In that study the prevalence of persistent pelvic
as 26%. Patients willing to participate in the study were asked

o book an appointment. Written informed consent was obtained
rom 16 Finnish speaking women, who had undergone laparoscopic
r vaginal hysterectomy with or without salpingo-oophorectomy
or non-malignant conditions at Tampere University Hospital or
alkeakoski Regional Hospital carried out between October 2008
nd March 2013 (Fig. 1). The study design was approved by the local
thics Committee, Pirkanmaa Hospital District, Tampere, Finland,
umber R11190, approval date 21 February 2012 and registered
ith Clinical Trials (NCT01706549).

.1. Examination

Clinical examinations included gynaecological examination by
gynaecologist (author K.N) and clinical sensory testing by an

naesthesiologist specialized in pain medicine (author M-L.K) and
ere performed in a lithotomy position. The examinations were
erformed during the same appointment and in the same order.

Gynaecological examination: Vulvar area was inspected and pal-
ated. Vagina was examined first with a Sim’s speculum and
alpation in rest and then inspected and palpated during Valsalva
anoeuvre. Pelvic area was palpated bimanually to detect scarring

nd mobility of the vaginal vault, adhesions or painful areas. All
atients underwent transvaginal ultrasound.

Sensory examination: Patients were asked to keep eyes closed
r look at the ceiling, following their preference. The examination
tarted with Abeta-fibre sensory testing with a cotton stick. A light
ouch with the cotton stick was applied to the skin from above
he umbilicus towards the groin, starting laterally and proceeding

edially with 3 cm light swipes sequentially. In the thigh region

imilar sequential swipes were performed from upper lateral to
ower medial part of the thigh. Then the examination proceeded to
he vulvar and perineal region. In a similar manner, C-fibres and
delta fibres were tested with warm (±40 ◦C) and cold (±25 ◦C)
(n=16)

Fig. 1. Flowchart of the patients.

metallic strollers, rolling with the force of the weight of the stroller,
slowly on the skin (Somedic, Hörnby, Sweden) and cocktail sticks
(pin prick) with 2–3 cm intervals with the forefinger of the exam-
iner on the other end of the cocktail stick in order to have some
control on the force of the pressure applied. The patients were
asked to compare sides, or when both altered, to another nearby
skin area, and rate the change on the numerical rating scale (NRS)
(0–10). Presence of allodynia and/or temporal and/or spatial sum-
mation was asked verbally. The results were drawn and written on
a separate chart.

2.2. Questionnaires

The participants filled in the pain and SF-36 questionnaires after
the appointment and they were asked to drop the filled question-
naire into an indicated box before leaving the hospital. The pain
questionnaire was the same, which they had completed also at
time point six months after hysterectomy [7]. Patients were asked
if they still had persistent pelvic pain. Those patients who had per-
sistent pelvic pain were asked to answer the questions concerning
frequency, location, character and intensity of pain, the interfer-
ence of pain with sleeping and daily activities, and management
of pain. All patients were asked about other pain problems than
pelvic pain and their working status. They were also asked to fill in
SF-36 which is a 36-item generic health status measure [20]. The
SF-36 assesses eight scales concerning physical functioning, role
physical, role emotional, vitality, mental health, social functioning,
bodily pain and general health.

2.3. Neuropathic pain probability

Because neuropathic pain is not a single disease but a syndrome

with specific symptoms and signs, the probability of neuropathic
pain is assessed by a neurological history and an examination.
The examination includes sensory testing, definition of neural area
as in Apte et al. [21]. In this study we used a grading system
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Table 1
Patients characteristics and pain data.

Number Age (years) Time to examination
(months)

Type of
surgery

Indication of
surgery

Complication Smoking Preoperative
pain R/M (NRS)

Pain at the
appointment

PPSP

1 47 12 LH + SO Menstrual
disorders

No No 8/8 Yes No

2 45 32 VH Uterine
leiomyoma

No Yes 2/0 Yes Yes

3 55 32 VH Cervical
dysplasia

No Yes 0/0 Yes Yes

4 56 33 VH Uterine
leiomyoma

No No N/A No No

5 55 25 LH + SO Uterine
leiomyoma

Ureter injury No 0/0 Yes Yes

6 50 10 LH + SO Uterine
leiomyoma

No No 0/0 Yes Yes

7 49 11 LH + SO Uterine
leiomyoma

Urinary bladder injury Yes 4/6 Yes Yes

8 50 22 LH + SO Cervical
dysplasia

No No 0/0 No No

9 47 30 LH Uterine
leiomyoma

No No 3/8 No No

10 48 23 LH Menstrual
disorders

No Yes 6/6 No No

11 57 26 LH Cervical
dysplasia

No Yes 0/0 Yes Yes

12 58 30 LH + SO Uterine
leiomyoma

No No 2/2 Yes Yes

13 69 35 LH Endometrial
hyperplasia

Hematoma, infection No 0/0 No No

14 41 39 LH Endometrial
hyperplasia

No No 0/0 No No

15 51 39 LH + SO Uterine
leiomyoma

No Yes N/A Yes Yes

16 47 44 LH Uterine
leiomyoma

No No N/A Yes Yes
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H, vaginal hysterectomy; LH, laparoscopic hysterectomy; SO, salpingo-oophorectom
ain; N/A, not available.

ublished previously by European Federation of Neurological Soci-
ties [15,22]. This grading system is based on the history of pain, the
linical sensory examination (touch/vibration, cold, warmth and
ain sensibility) and the diagnostic tests e.g. skin biopsy. In the
urrent study pain was classified as possible neuropathic pain, if
ain was located in the surgical or corresponding area and charac-
er of pain fulfilled neuropathic criteria (history of pain). Pain was
lassified as probable neuropathic pain if the clinical sensory test-
ng showed the presence of sensory disturbances in addition to the
ositive history of pain. Because we used no specific diagnostic test,
o definite neuropathic pain was categorized.

.4. Statistics

Results are shown as median or mean with SD. The statistical
nalysis was performed using SPSSTM, Windows version 21.0 (SPSS
nc., Chicago, IL, USA).

. Results

Sixteen women participated in the study and underwent both
ynaecological and sensory examination. The participation rate
as 29%. The time from surgery to examination ranged from 10

o 44 months (median 30). The mean age was 51 (SD 6.6), range
1–69 years. Characteristics of patients are shown in Table 1.

.1. Pain
Ten patients out of sixteen still had persistent pelvic pain. One of
hose ten patients had pain in the vagina only occasionally. This was
egarded as pelvic pain but not PPSP. Pain for nine out of ten patients
as regarded as PPSP, hence we did not find any other reason for
M, at rest/on moving; NRS, numerical rating scale 0–10; PPSP, persistent postsurgical

persistent pelvic pain than the postoperative state. The only find-
ings of gynaecological examination were an atrophic, dry vagina in
two patients but that was not regarded as a cause of pelvic pain.
Eight out of sixteen patients had sensory signs, and two of them
without persistent pelvic pain. The sensory dysfunction was most
often hyperesthesia located in the sensory area of iliohypogastric
nerve (five out of eight) but also in the sensory area of genitofemoral
(four out of eight), ilioinguinal (three out of eight), genital branch
and scar. Fig. 2 illustrates the findings of the sensory examination
and the results are specified according to affected nerve and NRS
rating of the sensory dysfunction in Table 3.

Fifteen patients filled in the pain questionnaire. One out of these
fifteen did not fill in the questionnaire properly and the rating of
the intensity of pain was lacking. One patient did not fill in the pain
questionnaire although she reported persistent pelvic pain in the
clinical examination. According to the questionnaires the inten-
sity of pain was mild for one patient, moderate for five patients
and severe for one patient during the past week before the clinical
examination. One patient reported that her pain occurs less than
once a week and had no pain during the past week. Six patients had
no more pain.

According to the pain questionnaire and the clinical examina-
tion we considered that nine patients had PPSP and determined the
neuropathic pain as possible for three patients, probable for five
patients and unlikely for one patient. The characteristics of pain
are shown in Table 2 and the findings of sensory testing in Fig. 2
and Table 3.
3.2. Health related quality of life

All sixteen patients filled in the SF-36. The mean scores of the
patients involved in this study were compared with the mean
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Fig. 2. Drawings showing the sensory changes in eight patients. + corresponds for warm, − for cold, both examined with the thermal roller. Black square � stands for touch
(cotton stick) and open circle © for pin prick (wooden stick). The numbers in the left corner correspond to the patient id of this study.

Table 2
Characteristics of persistent pelvic pain.

Patient
number

Location of pain Description When Current
pain (NRS)

Pain during the
past week
(NRS)

Pain at its
worst during
the past week
(NRS)

Interfere
with sleep

Interfere
with daily
activities
(NRS)

Neuropathic
pain

1 /= In the vagina Ache, burning
sensation

Occurs less
than once a
week

2 7 7 No 5 Possible

2 In the middle of the
lower abdomen

N/A N/A N/A N/A N/A N/A N/A Probable

3 In the middle of the
lower abdomen

Burning
sensation

Occurs less
than once a
week

0 5 5 No 0 Probable

5 Pain when urinating Tenderness Daily bouts of
pain

4 4 6 No 1 Possible

6 On the right side of the
lower abdomen

Tenderness Occurs less
than once a
week

5 5 5 No 2 Possible

7 In the middle of the
lower abdomen

N/A N/A N/A N/A N/A N/A N/A Probable

11 In the middle of the
lower abdomen

Ache Occurs less
than once a
week

0 0 0 No 0 Unlikely

12 In the groin, in the
lower back, on the
right side of the lower
abdomen

Tenderness,
dull

Incessant,
constant

4 4 5 No 4 Probable

15* In the lower back,
around the scar, on the
right side of the lower
abdomen

Ache, twinge Daily bouts of
pain

5* 5* 7* Yes* 8* Probable

16 On the right side of the
lower abdomen

Tenderness Weekly bouts
of pain, but not
daily

2 2 1 Yes 0 Possible

NRS (numerical rating scale 0–10), /= Patient number 1: no PPSP, *Patient number 15: back pain the worst pain.
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Table 3
Sensory findings by anatomical distribution [21] and magnitude of sensory dysfunction by modulation on a NRS. + for hyperesthesia and − for hypoesthesia.

Patient id Area or nerve(s) Warm Cold Touch Pin prick Notes

2 Ilioinguinal +4 l.sin +4 l.sin +5 l.dx +3 l.sin
Iliohypogastric +4 l.sin +4 l.sin +5 l.dx +3 l.sin
Genitofemoral +4 l.sin +4 l.sin – +3 l.sin

3 Ilioinguinal – −8 l.dx – –
4 Iliohypogastric – – – +3 l.sin AllodyniaTemporal and spatial summation
5 Scar −5 l.a – +5
7 Iliohypogastric +3 l.dx +3 l.dx +3 l.dx +3 l.dx Temporal summation

12 Iliohypogastric −2 l.dx +7 l.dx – +3 l.dx
GenitofemoralGenital branch – +5 l.dx – +1 l.dx

14 GenitofemoralGenital branch – – – +8 l.sin Allodynia

15 Ilioinguinal −8 l.sin +8 l.sin −8 l.sin +8 l.sin
Iliohypogastric – – +3 l.sin –
Genitofemoral - +6 l.sin

0
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100

120

SF-36 Finnish Women vs Study popula on

Fig. 3. Histogram showing quality of life in Study population (Sp) in compar-
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ng, BoP = Bodily Pain, and GeHe = General Health.

cores of Finnish female cohort (n = 1133) [23]. There were lower
cores in all scales. Because of the small number of study patients,
e did not regard a statistical analysis relevant (Fig. 3).

. Discussion

The results of this descriptive study showed that the major part
f chronic pelvic pain after vaginal or laparoscopic hysterectomy
an be regarded as persistent postsurgical pain. Yet, the character-
stics of PPSP varied. Our study also indicated that the persistent
elvic pain has an impact on patients’ HRQoL.

It has been suggested that the surgery itself would have only
inor impact on the persistent pelvic pain after hysterectomy. A

tudy of ninety women who underwent hysterectomy reported
hat out of the fifteen patients who suffered from persistent pelvic
ain four months after surgery, only four had PPSP. Persistent post-
urgical pain was defined as a pain that affected daily living and was
lassified as newly acquired pain [10]. The study of persistent pain
fter elective gynaecologic surgery of 433 women found 14% inci-
ence of PPSP. In that study PPSP was defined as a pain that the
atient believed to be related to the previous surgery. The over-
ll prevalence of pain was 35% six months after surgery [6]. The
ecent prospective multicentre study of different kind of surger-
es reported 11.8% incidence of PPSP after vaginal and 25.1% after
bdominal hysterectomy. The definition of PPSP based on Brief Pain

nventory and clinical sensory testing four months after surgery
8]. In our cohort nine out of ten women with pain were assessed
o have PPSP despite that three of them had reported preopera-
ive pelvic pain. Their preoperative pain was linked with menstrual
+3 l.sin +6 l.sin

bleeding and uterine leiomyomas and the persistent pain after
surgery was not regarded as a continuum of this preoperative
pain. The method of determining the PPSP after hysterectomy may
account for the discrepancy between results. Our study confirms
the significance of the clinical analysis of pain.

In the current study, the prevalence of probable neuropathic
pain was five out of nine patients (56%) among patients with
PPSP assessed according to the European Federation of Neurolog-
ical Societies (EFNS) guidelines. This is within the limits of the
results of a multicentre questionnaire survey with a six months
prospective follow-up using the Douleur Neuropathique 4 Ques-
tions (DN4) [24]. According to that study 43.3% of the patients
who reported PSPP had neuropathic pain, although the percentage
ranged widely after various types of surgery. Among the patients
who had undergone laparoscopic inguinal hernia repair the esti-
mate for a neuropathic PSPP was 6%, open inguinal hernia repair
43% and caesarean section 61%. In a recently published systematic
literature review the results were similar. The assessed preva-
lence of neuropathic pain among patients with PPSP was 52–66%
after thoracic surgery, 68–74% after breast surgery, 31–45% after
hernia surgery and 6–9% after total hip and knee arthroplasty
[15]. The large multicentre study including vaginal and abdomi-
nal hysterectomies found that only 24% of patients with PPSP had
neuropathic pain after vaginal hysterectomy and 44% after abdom-
inal hysterectomy assessed by DN4 [8]. In our study two women of
nine PPSP patients had undergone vaginal hysterectomy while in
seven cases laparoscopic hysterectomies were performed. Sensory
changes were seen equally after vaginal or laparoscopic hysterec-
tomy. It is proposed that different combinations of mechanisms
may cause the persistent pain after laparoscopic groin hernia repair
[25]. Although patients frequently have sensory disturbances after
inguinal herniotomy [26,27] these are not necessarily due to intra-
operative nerve damage. Central sensitization due to peripheral
inflammation may also account for the sensory dysfunction [15,28].
It is conceivable that this kind of mixed pathogenic mechanism is
also involved in the development of persistent pain after hysterec-
tomy.

It is known from earlier studies that the persistent postsurgical
pain attenuates in time [24,29,30]. In our study, six patients out of
sixteen were painless although they had reported having pain six
months after hysterectomy. The time from surgery to examination
ranged from 12 to 39 months (median 26.5) for these six patients.

Two patients with persistent pain had surgical complications,

one ureter injury and one urinary bladder injury. These severe
complications are rare, incidence 0.3–1.2% after laparoscopic hys-
terectomy [31,32]. For these two patients the complication may
explain persistent pain. Another patient had severe pelvic pain and
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his pain was not regarded as PPSP; i.e. ache and burning sensation
n the vagina. The cohort study of 2397 patients by Dualé et al. found
hat intensity of pain was severe if the pain was neuropathic [24].

e did not find any association between probability of neuropathic
ain and severity of pain but this can be explained by a small sample
ize. One patient who rated her pain moderate informed that her
orst pain problem was back pain. It is shown earlier that comor-

id chronic pain is associated with the intensity of PPSP [33]. Our
esults of SF-36 are consistent with the previous studies of PPSP and
uality of life [34,35]. We found lower scores in all assessed scales
ompared with the Finnish female cohort although not all of the
omen examined had pelvic pain anymore. However, all sixteen
omen had reported to suffer persistent pelvic pain six months

fter hysterectomy.
The main limitation of the study is the low participation rate.

he reason for the unwillingness to be involved in the study remains
nknown. One explanation can be that the patients’ persistent pain
ad disappeared and they thus found an option for another medi-
al examination unnecessary. Attenuation of PPSP has been shown
n a cohort of inguinal hernia patients [36]. The second limitation
s that two of ten patients who suffered persistent pelvic pain did
ot fill in the pain questionnaire and these patients’ data of the
haracteristic of pain were collected only from clinical examina-
ion records. Third, the time for clinical examination ranged being
0–44 months after surgery. The same time frame would have given
s more reliable data to compare patients. It would be of rele-
ance to plan a prospective study of persistent postsurgical pain
ith an objective on the time course of such a pain. Furthermore
e did not ask the patients to fill in the SF-36 questionnaire pre-

peratively; therefore we were unable to compare the pre- and
ostoperative scores of SF-36 which would have been more infor-
ative. It is also noteworthy that clinical examination always has

imitations in terms of the estimation of the origin of pain; e.g.
s it whether musculoskeletal or gynaecological. Using a Vaginal
ressure-Pain Threshold-measurement by a specifically designed
evice [37] might have brought some additional value to our sen-
ory testing. However, we did not regard this as a necessary part of
his rather a pragmatic approach. The vaginal algometer has thus
ar been used in only one study [4], where researchers could in
act show a moderate correlation of persistent postoperative pelvic
ain and pressure detection threshold. Further studies with such a
evice are warranted before it will be included as a part of clinical
ynaecological examination. All and all, the sensory examination
sed in this study relies on subjective measures, as the measure
f pain is always subjective and may be influenced by the state of
ind, environment, and interaction between the examiner and the

ubject. In our study, the clinical gynaecological examination and
he sensory testing were always performed by the same authors
KN and MLK, respectively), which is a strength and during the
ame session, when both of the examiners were present. We thus
ought to alleviate the possible unintentional negative chemistry
ccurring between only two individuals.

. Conclusions

In this study persistent pelvic pain after vaginal or laparoscopic
ysterectomy could be defined as PPSP in most cases. The nature of
ersistent post-hysterectomy pain followed the characteristics of
ther types of PPSP being probable neuropathic for five out of nine
atients. Pain had an impact on the patients’ health related quality
f life.
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