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ORIGINAL ARTICLES: GYNECOLOGY
Efficacy and safety of tramadol
in pain relief during diagnostic
outpatient hysteroscopy: systematic
review and meta-analysis of
randomized controlled trials

Omar M. Mattar, M.B., B.S., M.Ch.,a,b Ahmed R. Abdalla, M.B., B.S., M.Ch.,b,c

Mohamed S. A. Shehata, M.B., B.S., M.Ch.,b,d Ahmed Said Ali, M.B., B.S., M.Ch.,b,e

Muhammed Sinokrot, M.B., B.S., M.Ch.,a,b Bassant A. Abdelazeim, M.B., B.S., M.Ch.,a Ayman Taher, M.D.,f

Ahmed Samy, M.D.,f Mostafa Mahmoud, M.D.,f and Ahmed M. Abbas, M.D.g

a Kasr Al-Ainy Faculty of Medicine and f Department of Obstetrics and Gynaecology, Cairo University, b Medical Research
Education and Practice Association (MREP), e Faculty of Medicine, Al-Azhar University, Cairo; c Faculty of Medicine,
Mansoura University, Mansoura; d Faculty of Medicine, Zagazig University, Zagazig; and g Department of Obstetrics and
Gynaecology, Faculty of Medicine, Assiut University, Assiut, Egypt
Objective: To evaluate the evidence about the safety and efficacy of tramadol in pain relief during diagnostic outpatient hysteroscopy
(OH).
Design: Systematic review and meta-analysis of randomized controlled trials.
Setting: Not applicable.
Patient(s): Patients undergoing diagnostic OH received tramadol versus those who were administered placebo.
Intervention(s): Electronic databases were searched using the following MeSH terms (tramadol OR opioids OR opioid OR narcotic OR
narcotics) AND (hysteroscopy OR hysteroscopic).
Main Outcome Measure(s): Pain assessed by visual analogue scale (VAS) during OH, immediately and 30 minutes after the procedure.
Result(s): One hundred thirteen studies were identified of which four randomized clinical trials were deemed eligible for this review
(tramadol: n ¼ 209; placebo: n ¼ 209). The pooled estimate showed that tramadol significantly reduced VAS during procedure than
placebo (weighted mean difference [WMD] ¼ �1.33; 95% confidence interval [CI] �1.78 to �0.88, I2 ¼ 3%, P ¼ .36). In addition, tra-
madol significantly reduced VAS immediately after the procedure (WMD¼ �1.05; 95% CI�1.49 to�0.61, I2¼ 0, P¼ .84) and 30 mi-
nutes after (WMD ¼ �0.98; 95% CI �1.30 to �0.65, I2 ¼ 0, P ¼ .88).
Conclusion(s): This meta-analysis suggests that tramadol is safe, effective, and gives favorable results in reducing pain during
diagnostic OH. (Fertil Steril� 2019;111:547–52. �2018 by American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.

Key Words: Outpatient hysteroscopy, tramadol, narcotics, pain relief

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/40294-26885
H ysteroscopy is currently the
most informative investigation
for women with abnormal

uterine bleeding and infertility (1).
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Outpatient hysteroscopy (OH) involves
the use of miniaturized endoscopic
equipment to directly visualize the
endometrial cavity without the need
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of formal theatre facilities or anesthesia
(2). This procedure offers some advan-
tages, such as the avoidance of general
anesthesia and the reduction of costs
for the Public Health Service because
of hospitalization. Compared with
blind procedures, hysteroscopy pro-
vides a detailed description of uterine
and endometrial abnormalities (3).

The emergence of pain is usually a
two-step process involving the cervical
dilatation and the dilation of the uter-
ine cavity by advancing through the
547
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isthmus and placing the hysteroscopy device. Due to these
factors, many centers prefer to administer general anesthesia
to their patients undergoing OH. Several approaches, such as
analgesia or local anesthesia, have been used in an attempt to
reduce the discomfort associated with hysteroscopy.

Among these, orally administered mefenamic acid or
dexketoprofen and celecoxib reduce the pain after hysteros-
copy, although they fail to eliminate the discomfort occurring
during the procedure (4). Also, topical anesthesia before hys-
teroscopy provided only limited benefits.

Tramadol is an opioid analgesic with a central mechanism
of action thought to be produced by the release of serotonin
and inhibition of the neural uptake of noradrenalin. Its anal-
gesic effects usually start 1 hour after administration, reach-
ing a peak at 2 hours, and lasting nearly 4–8 hours (5).

Tramadol shows some effectiveness in OH, as discussed in
our article. The aim of this systematic review and meta-
analysis is to synthesize evidence from published randomized
clinical trials about the safety and efficacy of tramadol in pain
reduction during diagnostic OH.
MATERIALS AND METHODS
This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses guidelines (6). Because this study was a sys-
tematic review and meta-analysis, formal ethical approval
was not required.
Search Strategy

A detailed search was conducted using several electronic da-
tabases included MEDLINE, EMBASE, Dynamed Plus, Scien-
ceDirect, TRIP database, ClinicalTrials.gov, and the
Cochrane Library. Combinations of the followingMeSH terms
were used: (tramadol OR opioids OR opioid OR narcotic OR
narcotics) AND (hysteroscopy OR hysteroscopic). We con-
ducted a manual search of the references of included studies
and previously published systematic reviews to retrieve
studies that were not identified by database searching.

The title and abstract searches were also done. Research
articles and conference abstracts were limited to English lan-
guage. One investigator (O.M.M.) performed the searches and
all identified articles were retrieved, and their reference lists
were checked manually for further relevant studies.
Eligible Criteria

We included all published randomized clinical trials that
compared the efficacy and safety of tramadol versus placebo
or any other active drug in pain relief during diagnostic OH.
There was no restriction regarding age, ethnicity, location,
and publication date.

We excluded studies for the following reasons: [1]
non-English studies, [2] conferences, books, review articles,
posters, thesis, editorial, notes, letters, case series, and case re-
ports, [3] unreliable extracted data, overlapped data sets, and
only abstract available, and [4] animal studies.
548
Study Selection

Title and abstract of all identified articles were screened inde-
pendently by four reviewers to assess relevance to this meta-
analysis. In case of disagreement, the full text was retrieved
and reviewed independently by a senior author (A.M.A.) for
a final decision.

All identified articles were evaluated according to a stan-
dardized format including study design, methods, participant
characteristics, intervention, and results. Two investigators
(B.A.A., M.S.) scored the studies and collected the information
independently. In case of discrepancies in scoring, a
consensus was reached after discussion.
Data Extraction and Analysis

The extracted data included age, body mass index (BMI) in
mean and SD, and parity (in number and percentage). Base-
line data, such as duration and indication of the procedure,
were also extracted. The extracted outcome was pain as-
sessed by visual analogue scale (VAS) during three time pe-
riods (during the procedure, immediately after the procedure,
and 30 minutes after the procedure). We used R software
(package meta, version 4.9-2) for Windows during data
synthesis.

The weighted mean difference (WMD) and 95% confi-
dence interval (CI) were calculated for continuous data. Rela-
tive risk and 95% CI were calculated for dichotomous data.
Statistical heterogeneity among studies was assessed by I2

statistics and values ofR50% were indicative of high hetero-
geneity (7). In case of significant heterogeneity, a random-
effect model was used for meta-analysis. Otherwise, the fixed
effect model was used. Subgroup analysis according to the
tramadol dose was conducted.
Quality of Included Studies and Risk of Bias
Assessment

The risk of bias was assessed according to the Cochrane risk of
bias tool, which is described in Cochrane Handbook for Sys-
tematic Reviews of Interventions 5.1.0. (8). The Cochrane
Collaboration risk of bias tool includes six domains, namely
random sequence generation (selection bias), allocation
sequence concealment (selection bias), blinding of partici-
pants and personnel (performance bias), blinding of outcome
assessment (detection bias), incomplete outcome data (attri-
tion bias), selective outcome reporting (reporting bias), and
other potential sources of bias. The reviewers rated the quality
of the included studies as low risk, high risk, or unclear risk of
bias. The number of included studies in the analysis was>10,
therefore we cannot assess the publication bias using Egger
test (9).
RESULTS
Search Results Characteristics of Included Studies

The searching process returned 113 records. We removed the
duplicates using Endnote software. Of the remaining 58 re-
cords screened by title/abstract 8 records were eligible. After
reading the full-text of the eight studies we excluded four
VOL. 111 NO. 3 / MARCH 2019
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studies, which were ineligible according to the criteria. We
searched the references of the included studies manually,
but no further records were added to the included studies.
The four randomized clinical trials recruiting 488 patients
who underwent hysteroscopy were included (Fig. 1). Trama-
dol was used to control pain resulting from the procedure in
209 patients. Similarly 209 patients took placebo (10–12). A
total of 70 patients took celecoxib for pain control (13). The
characteristics of the four studies are shown in Table 1.
Risk of Bias Assessment

We used the Cochrane Collaboration's tool to assess the risk of
bias. The studies showed high quality in most criteria except
for ‘‘allocation concealment.’’ The results are represented in
Supplemental Figure 1 (available online).
Outcomes

Primary outcome: VAS during procedure. The pooled esti-
mate showed that tramadol significantly reduced VAS during
the procedure more than in the placebo group (WMD ¼
FIGURE 1

Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRIS
Mattar. Tramadol as analgesic in hysteroscopy. Fertil Steril 2018.

VOL. 111 NO. 3 / MARCH 2019
�1.33; 95% CI �1.78 to �0.88; Fig. 2). This translates to an
average difference from placebo of about 1.33 cm on a 10-
cm VAS scale. No significant heterogeneity was observed (I2

¼ 3%, P ¼ .36).
Kadiro�gulları et al. (12) reported the median VAS score

for tramadol and placebo group to be 3.6 and 5.9, respec-
tively. There is a significant difference favoring the tramadol
group.

Secondary outcomes: VAS immediately after procedure.

The pooled estimate showed that tramadol significantly
reduced VAS immediately after the procedure (WMD ¼
�1.05; 95% CI �1.49 to �0.61; Supplemental Fig. 2, avail-
able online). This means that there is an average difference
from placebo of about 1.05 cm. No significant heterogeneity
was observed (I2 ¼ 0, P ¼ .84).

Secondary outcomes: VAS after 30 minutes. The pooled ef-
fect size showed that the tramadol significantly reduced VAS
after 30 minutes (WMD ¼ �0.98; 95% CI �1.30 to �0.65;
Supplemental Fig. 3, available online). This translates to an
average difference from placebo of about 0.98 cm. No signif-
icant heterogeneity was observed (I2 ¼ 0, P ¼ .88).
MA) flow chart of the study selection process.
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FIGURE 2

Forest plot for visual analogue scale during procedure.
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Subgroup Analysis According to the Tramadol
Doses

The results of subgroup analysis according to the tramadol
doseswere consistent with the overall pooled estimate. Trama-
dol (100 mg) significantly reduced VAS during the procedure
(WMD ¼ �1.62; 95% CI �2.24 to �1.00), VAS immediately
after procedure (WMD ¼ �1.09; 95% CI �1.67 to �0.51),
and VAS 30 minutes after the procedure (WMD ¼ �0.95;
95% CI �1.41 to �0.49) compared with placebo. In addition,
tramadol (50 mg) significantly reduced VAS during the pro-
cedure (WMD ¼�1.00; 95% CI �1.66 to�0.34), VAS imme-
diately after procedure (WMD ¼ �1.00; 95% CI �1.66 to
�0.34), and VAS 30 minutes after the procedure (WMD ¼
�1.00; 95% CI �1.46 to �0.54) compared with placebo.
Safety and Adverse Effects

The pooled results of three studies reporting nausea showed
no significant difference between the two groups (relative
risk ¼ 3.33; 95% CI 0.94 to 11.77; Fig. 3). Two patients in
the placebo group were unable to continue the study (11,
13). Also, Floris et al. (10) reported vomiting and
bradycardia in the tramadol and the placebo groups as 1 of
25 patients versus 0 of 25 patients and 4 of 25 patients
versus 3 of 25 patients, respectively.
DISCUSSION
To our knowledge this is the first systematic review and meta-
analysis to investigate the efficacy and safety of tramadol in
pain relief during diagnostic OH. This was estimated by VAS
score during and after the procedure.

Recently, OH is gaining popularity; however, the lack of
appropriate analgesia is a major limitation. The current sys-
tematic review and meta-analysis proved the effectiveness of
FIGURE 3

Forest plot for adverse effects of tramadol.
Mattar. Tramadol as analgesic in hysteroscopy. Fertil Steril 2018.
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tramadol (compared to placebo) in reducing pain during,
immediately after, and %30 minutes after the procedure.
This was held true whether tramadol was given orally or intra-
venously. Although not included in our review, Bellati et al.
(14) proved the effectiveness of IM tramadol versus no treat-
ment. Tramadol was statistically superior to placebo by around
1 cm on a 10-cm VAS scale during and%30 minutes after the
procedure. However, the clinical relevance of such a value
cannot be determined due to lack of studies defining the clin-
ically important difference in gynecological procedures.

Regarding the safety of tramadol, there are no major con-
cerns as all studies reported that adverse events (nausea, vom-
iting, and bradycardia) were not significantly different from
placebo. There is no consensus on the best pain management
protocol. Several factors affect the severity of pain perceived
by the women undergoing OH (e.g., nulliparity, menopause,
cervical synechiae, patient's anxiety level, using a speculum
or a tenaculum and the hysteroscope diameter). All factors
are associated with increased pain intensity (15, 16).
Kadro�gullari et al. (12) was the only study using a 5-mm-
thick hysteroscope, which might explain the loss of efficacy
15 minutes after the procedure. The other factors were
either heterogeneous or not reported in some studies,
therefore we cannot judge whether they affected the pain
score.

Several anesthetic and analgesic techniques have been
studied, yet the ideal analgesic is still out of reach. These
include oral or IV opioids, nonsteroidal anti-inflammatory
drugs, and local anesthetics using intracervical injection,
paracervical block, transcervical instillation, or topical anes-
thetic gel or cream. A recent Cochrane review and meta-
analysis by Ahmad et al. (17) showed that local anesthetics
were statistically superior to placebo or no treatment but
the effect size was too small to be clinically important. Sub-
group analysis was only significant in the intracervical injec-
tion group.

Another meta-analysis by Cooper et al. (18) showed that
only paracervical and intracervical injections were signifi-
cantly different from control, whereas topical anesthetics, mi-
soprostol, and transcervical injections were not. A major
drawback of local anesthetics is that their administration
can be more painful than the procedure itself (19).

Regarding the effectiveness of tramadol, Ahmad et al. (17)
only included two studies, Hassan and Haggag (11) and the
other one is Hassan et al. (13). Both articles were not com-
bined in a meta-analysis model, therefore our review should
provide a better insight.

Compared with other analgesics, IM tramadol was supe-
rior to an intracervical injection of mepivacaine (14). On the
other hand, oral tramadol was not significantly different
from oral celecoxib, but the lack of adverse events might
favor celecoxib (13).

The main limitations in this review are the small number
of included studies and our inability to get all the data needed
from the investigators. We did not identify any potential
biases in the review process. High-quality, large-scale studies
are needed to establish the best dose and route of administra-
VOL. 111 NO. 3 / MARCH 2019
tion and also to determine which group of patients is more
likely to benefit from tramadol. In addition, studies
comparing tramadol with other analgesics are also needed.
In conclusion this systematic review and meta-analysis sug-
gests that tramadol is an effective and safe option for pain re-
lief during diagnostic OH.
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ORIGINAL ARTICLE: GYNECOLOGY
Eficacia y seguridad del tramadol en el alivio del dolor durante la histeroscopia diagn�ostica ambulatoria: revisi�on sistem�atica y
metaan�alisis de ensayos controlados aleatorizados

Objetivo: Evaluar la evidencia sobre la seguridad y la eficacia de tramadol en el alivio del dolor durante la histeroscopia diagn�ostica
ambulatoria (HSC).

Dise~no: Revisi�on sistem�atica y metaan�alisis de ensayos controlados aleatorizados.

Configuraci�on: No aplicable.

Pacientes (s): Pacientes sometidos a una HSC diagn�ostica que recibieron tramadol frente a los que recibieron placebo.

Intervenci�on (es): Se realizaron b�usquedas en las bases de datos electr�onicas utilizando los siguientes t�erminos de MeSH (tramadol O
opioides O opioides O narc�oticos) E (histeroscopia O histerosc�opico).

Principales variables de resultado: El dolor evaluado por la escala anal�ogica visual (VAS) durante la HSC, inmediatamente y
30 minutos despu�es del procedimiento.

Resultado (s): Se identificaron ciento trece estudios, de los cuales cuatro ensayos clínicos aleatorizados se consideraron elegibles para
esta revisi�on (tramadol: n¼ 209; placebo: n¼ 209). La estimaci�on combinada mostr�o que el tramadol redujo significativamente el VAS
durante el procedimiento comparado con el placebo (diferencia demedias ponderada [DMP]¼ -1.33; intervalo de confianza del 95% [IC]
1.78 a -0.88, I2 ¼ 3%, P ¼ 0.36). Adem�as, el tramadol redujo significativamente el VAS inmediatamente despu�es del procedimiento
(DMP ¼ - 1,05; IC del 95%: -1,49 a - 0,61, I2 ¼ 0, P ¼ 0.84) y 30 minutos despu�es (WMD ¼ - 0,98; IC del 95%: -1,30 a -0,65,
I2 ¼ 0, P ¼ 0.88).

Conclusi�on(s): Este metan�alisis sugiere que el tramadol es seguro, eficaz y brinda resultados favorables para reducir el dolor durante la
HSC diagn�ostica.
552 VOL. 111 NO. 3 / MARCH 2019
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