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Introduction
!

Esophageal cancer is the eighth most common
cancer worldwide [1], with more than 400,000
deaths per year [2]. Despite recent advances in
the treatment of esophageal cancer, 50% of pa-
tients still have incurable disease at the time of
presentation because of metastasis or locally ad-
vanced disease [3]. Dysphagia is a devastating
symptom of incurable obstructive esophageal
cancer with a major impact on patient’s quality
of life. Options for treating dysphagia includes
self-expandable metal stent (SEMS) placement,
external beam radiation, and brachytherapy [4–
6].
Although brachytherapy has shown to provide
better long-term relief of dysphagia, SEMS place-
ment leads to more rapid improvement [7]. Fur-
thermore, endoscopic stent placement is also an
effective palliative measure for management of
malignant esophageal fistula [5]. The aim of stent-
ing is to restore luminal patency and thereby
maintain nutritional intake and improve quality

of life [5]. SEMS are the most commonly used
stents and different types of stents are available.
Palliative stent insertion has been shown to result
in significant improvement in all scales of quality
of life, except for pain [8]. Pain is one of the most
common symptoms in cancer patients. Its intensi-
ty increases as the disease advances, with a re-
ported prevalence of 64% in patients with meta-
static or advanced stage disease [9,10].
A great variety of measures are available to assess
cancer pain. One of the most commonly used pain
rating scale is the Numerical Rating Scale (NRS).
The NRS is a 11 point scale where the end points
are the extremes of no pain and worst pain. The
NRS is well accepted by patients [11,12]. The
“cut-off” point for experiencing significant pain
is when a pain score of 4 or higher is noted. It has
been shown that at that level, pain has a major
impact on daily functioning [13,14]. Undertreat-
ment of pain is associated with significant func-
tional impairments, poor sleep, increased depres-
sion and anxiety, and impaired quality of life [15].
In studies reporting on the outcome of esophageal
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Background and study aims: Studies of esopha-
geal self-expandable metal stents (SEMS) mainly
focus on efficacy and recurrent dysphagia. Retro-
sternal pain has been described in up to 14% of
these patients, however, prospective daily pain
assessment has not yet been performed. We con-
ducted a prospective study to evaluate the occur-
rence and management of pain after esophageal
SEMS deployment.
Patients and methods: A total of 65 patients who
underwent SEMS placement for incurable malig-
nant esophageal stenosis were included. Patients
used a diary to record intensity of pain twice daily
for 2 weeks, according to the Numeric Rating
Scale (NRS). A pain score ≥4 was used to deter-
mine whether patients experienced significant
pain. If pain occurred, acetaminophen was used
and, in cases of ongoing pain, an opiate was pre-

scribed. Dose, duration, and kind of analgesic
were noted.
Results: The rate of significant pain increased
from 0% at baseline to 60% on Day 1 (P<0.001),
followed by 37% and 25% on Days 7 and 14,
respectively. The rate of analgesics use increased
from 20% at baseline to 78% on Day 1 (P<0.001),
followed by 72% and 62% on Days 7 and 14,
respectively. The use of opiates increased from
14% at baseline to 42% on Day 1 (P<0.001). No
variables associated with SEMS related pain were
found.
Conclusions: Two-thirds of patients experience
significant pain after esophageal SEMS insertion
and analgesics, including opiates, are frequently
required. Patients need to be informed and pre-
ventive prescription of analgesia should be con-
sidered in order to improve quality of life.



stenting, but in which post-procedural pain management was
not the primary focus of the study, 3.6% of patients develop
severe retrosternal pain and 14.1% develop mild retrosternal
pain after esophageal SEMS insertion [16–27]. However, in our
experience, in daily practice, the rate is much higher. For that
reason, we conducted a prospective study to systematically eval-
uate the occurrence and management of pain in a large cohort of
consecutive patients after esophageal SEMS deployment.

Patients and methods
!

Patients
Between March 2011 and December 2013, consecutive patients
who were treated with an esophageal SEMS for a malignant
esophageal or cardiac stricture or concomitant fistula were
enrolled in this study. Patients were included if they suffered
from dysphagia, at least grade 2 (ability to eat semisolids only)
or symptoms compatible with esophageal fistula. Patients with
extrinsic malignant compressions or after esophageal resection
with gastric tube reconstruction were also eligible for inclusion.
Exclusion criteria were inability to fill out a pain diary or inability
to undergo an upper endoscopy.

Endoscopic stent placement
Esophageal stent placement was performed under conscious
sedation using midazolam and/or fentanyl. The lesion was in-
spected with a standard or pediatric video endoscope to deter-
mine location and length of the stenosis and/or malignant fistula.
The length of the SEMSwas chosen based on the stricture length
plus a minimum of 2cm at each side. SEMSs from various manu-
facturers were allowed and selection was based on availability
and physician discretion. The SEMS was advanced over a guide-
wire until it passed the distal end of the stenosis, and then it
was deployed under endoscopic guidance and in some cases
also under fluoroscopic guidance. After the procedure, patients
stayed in the endoscopy department for 2 to 3 hours for observa-
tion. Thereafter, they returned home or to the ward.

Pain assessment
All patients completed a pain diary at baseline and every day for 2
weeks after esophageal SEMS placement. They recorded the se-
verity of pain twice daily using the numerical rating scale (NRS).
This scale consists of a series of numbers from 0 to 10, with zero
representing no pain and 10 representing an extreme level of the
worst imaginable pain. The daily highest pain score was noted
and used for analysis. Patients were followed up by phone 7
days and 14 days after SEMS placement to collect the daily NRS
scores. A pain score ≥4 was used to determine whether patients
experienced significant pain. Pain scores were also classified as
mild, moderate, or severe, representing a pain intensity of 1 to 3,
4 to 6, and 7 to 10, respectively.

Analgesic regimen
We used the 3-step ladder for cancer pain relief in adults accord-
ing to theWorld Health Organization (WHO). If pain occurs, acet-
aminophen (1000mg) was started 3 to 4 times daily. The second
step of prescribing mild opioids was routinely skipped. If aceta-
minophen did not provide adequate pain relief (NRS≥4), strong
opioids were started, either transdermal fentanyl (Fentanyl,
Bipharma, Hameln, Germany) or long-acting oxycontin (Oxyco-
don, Mudipharma Pharmaceuticals B.V., Hoevelaken, The Nether-

lands). In case of breakthrough pain, patients received short-act-
ing oxynorm (Oxycodon, Mudipharma Pharmaceuticals B.V.,
Hoevelaken, The Netherlands) given a maximum of 6 times a
day. Dosage was modified according to the reported NRS score
collected on Day 7 and 14 after SEMS placement. Furthermore,
patients were instructed to call in case of significant pain at any
moment, and dosage was re-evaluated accordingly. Dosage of
strong opioids was increased with the intent of achieving ade-
quate pain relief (NRS<4). The type and dosage of pain medica-
tion were recorded at baseline and after 1 and 2 weeks. In order
to compare dosages of different opioids, daily dosages of fentanyl
and oxycontin were converted to an equivalent dosage of mor-
phine.

Statistical analysis
Patient demographics and clinical characteristics were presented
using descriptive statistics. Overall survival after stent placement
was calculated using the Kaplan-Meier method. Pain scores and
proportion of patients with pain score ≥4 were compared at dif-
ferent time points using the paired T-test and McNemar’s test,
respectively. Also proportion of patients using analgesics be-
tween different time points were analyzed using the McNemar’s
test’s. Pain score ≥4 over time at different time points after day 0
was analyzed using logistic regression with repeated measure-
ment to account for correlation between measurements in the
same patient (SAS 9.4, PROC GENMOD). To assess the effect of
covariates on pain over time, we considered time as a linear fac-
tor and in time we assessed the following covariates: gender, age,
degree of dysphagia, histology, tumor location, previous treat-
ment with chemotherapy or radiotherapy and stent type. Factors
with a P<0.20 in the univariable analysis were entered into a
multivariable stepwise regression model. A P value <0.05 was
considered statistically significant. All calculations were done
using the SPSS 21 statistical software package (SPSS, Chicago, Illi-
nois, United States) and SAS 9.4.

Results
!

Patient and stent characteristics
Sixty-five patientswere treatedwith a SEMS for amalignant stric-
ture of the esophagus (N=58) or gastric tube (N=7), including 6
patients with a concomitant fistula.●" Table1 shows the clinical
characteristics of these patients. Endoscopic SEMS insertion was
technically successful in all patients. Five types of stents were
used: partially covered Ultraflex stents (Boston Scientific, Natick,
Mass, United States), partially covered Evolution stents (Cook
Medical, Bloomington, IN, United States), fully covered Hanaro
stents (M.I. Tech, Korea) andpartiallyaswell as fullycoveredWall-
flex stents (Boston Scientific, Natick, Mass, United States). Median
length was 10cm and median diameter was 18mm. None of the
patients underwent dilation to facilitate SEMSplacement.Median
survival after stent placement was 10 weeks (95% CI: 5.6–14.3,
Kaplan-Meier survival curve,●" Fig.1).

Pain
A pain diarywas filled out as requested by all 65 patients. Two pa-
tients died 1week after SEMS insertion and therefore, pain scores
for the second week were not available. At baseline, none of the
patients experienced significant pain (i. e. pain score ≥4) with a
medianpain scoreof 0.On the firstdayafter SEMSinsertion, 39pa-
tients (60%) reported significant pain (P<0.001). On Days 7 and
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14, significant painwas observed in 24 (37%) and 16 patients (25
%), respectively (●" Fig.2). Thehighest pain scorewasnotedonDay
1, with amedian pain score of 5 (range 0–10). Median pain scores
were3 (range0–8) onDay7and1 (range0–8)onDay14.Univari-
able logistic regression analysis is shown in●" Table2. No signifi-
cant differenceswere found in occurrence of significant pain after
SEMS placement over time.

Analgesics
At baseline, 13 patients (20%) were using analgesics, either
acetaminophen and/or opiates. On the first day after SEMS in-
sertion, any kind of analgesic use significantly increased to 78%
(P<0.001) and declined to 72% and 62% on Days 7 and 14,
respectively.
Fourteen patients (22%) did not require any analgesic drug
during 2 weeks of follow up. In 23 patients (35%), adequate pain
relief was achieved with use of only acetaminophen. Irrespective
of use of opioids, the number of patients using acetaminophen,
significantly increased after stent placement, from 13.8% at base-
line to 73.8% on Day 1 (P<0.001) and decreased during follow-up
from 67.7% on Day 7 to 58.5% on Day 14.
Because of insufficient pain relief with acetaminophen, 18 pa-
tients (28%) started opiates on the first day after stent placement,
with a mean daily morphine dose of 43.2mg. During follow up,
dosage decreased to a mean dosage of 39.3mg on Day 7 and
32.0mg on Day 14. Only 1 patient started opiates 1 week after
stenting, using morphine 40mg daily, without dosage modifica-

Table 1 Baseline characteristics of 65 patients.

Characteristics No

Sex (male/female) 50/15

Median age, y (range) 66 (39–89)

Histology

Adenocarcinoma 37 (57%)

Squamous cell carcinoma 26 (40%)

Other 2 (3%)

Location

Proximal esophagus 4 (6%)

Mid esophagus 20 (31%)

Distal esophagus 34 (52%)

Gastric tube after esophageal resection 7 (11%)

Indication SEMS insertion

Stenosis 59 (91%)

Stenosis with fistula 6 (9%)

Dysphagia score

Grade 2 (able to eat semi-solid foods) 5 (9%)

Grade 3 (able to swallow liquids only) 41 (60%)

Grade 4 (unable to swallow anything) 19 (31%)

Type of SEMS

Boston Ultraflex (pc1) (small body) 18 (28%)

Cook Evolution (pc1) (wide body) 14 (21%)

M.I. Tech Hanaro stent (fc2) (small body) 9 (14%)

Boston Wallflex (fc2) (small body) 10 (15%)

Boston Wallflex (pc1) (small body) 14 (22%)

Pretreatment 46 (71%)

Chemotherapy 16 (25%)

Radiotherapy 3 (4%)

Chemo/radiotherapy 23 (34%)

Brachytherapy 5 (8%)

1 Partially covered.
2 Fully covered.
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Fig.2 Percentage of patients experiencing significant pain during the first
14 days after esophageal SEMS insertion (pain score ≥4).

Table 2 Univariable analysis on development of a pain score ≥4 after SEMS
placement.1

Covariate Univariable

analysis

OR (95% CI) P value

Gender Female vs. male 0.97 (0.87–1.08) 0.53

Histology Squamous cell carcino-
ma vs. adenocarcinoma

0.93 (0.79–1.09) 0.39

Prior
radiotherapy

No vs. yes 1.09 (0.99–1.19) 0.06

Prior
chemotherapy

No vs. yes 0.98 (0.89–1.07) 0.65

Dysphagia Grade: 4 vs. 2–3 1.06 (0.96–1.16) 0.24

Tumor
location

Distal vs. proximal/mid 0.97 (0.88–1.07) 0.52

Type of stent Hanaro vs. Ultraflex 0.91 (0.79–1.05) 0.21

Wallflex vs. Ultraflex 0.97 (0.87–1.08) 0.60

1 Odds ratios (OR) represents the relative difference in pain decrease per day between
groups.
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tion during the second week. Nine patients (14%) were already
using opiates at baseline, with a mean daily morphine dosage
of 74.7mg. In these 9 patients, dosage increased to 98.7mg,
132.0mg and 145.4mg on Days 1, 7 and 14, respectively. Overall,
the percentage of patients using any form of opiate significantly
increased after stent placement, from 13.8% at baseline to 41.5%
on Day 1 (P<0.001). Proportions of patients using acetamino-
phen, opiates and a combination are shown in●" Fig.3.

Adverse events
During the 2-week study period, a total of 12 adverse events (AEs)
in 11 patientswere recorded. Distalmigration of the stent was ob-
served in 6 patients, with a median of 3.5 days after stent inser-
tion. All were managed endoscopically. In 2 patients the stent
was removed, after which a newmetal stent was deployed. In the
remaining 4 cases the stentwas repositioned using a grasping for-
ceps. Food impaction inside the stent occurred in 1 patient 3 days
after stent placement and was treated with endoscopic cleaning.
Pulmonary complicationswere encountered in 3 patients, includ-
ing aspiration pneumonia (n=2, after a median of 3 days) and
symptomatic tracheal compressiondirectly after esophageal stent
insertion. The latter wasmanaged by placing a tracheal stent. One
patient developed mediastinal air and para-esophageal fluid col-
lections on computed tomography scan after 8 days, suspected of
an esophageal perforation. This patient was managed conserva-
tively with antibiotics and survived the 2-week follow-up. One
patient died due to a probable upper gastrointestinal bleeding
and another due to progressive disease.

Discussion
!

Metal stenting is one of the most widely used palliative treat-
ment modalities for malignant dysphagia and fistula, mainly be-
cause of a favorable and rapid clinical response. However, stent-
related AEs are not infrequently encountered. In this prospective
study, we have shown that 60% of patients develop significant
pain immediately after SEMS insertion. Although post-procedur-
al pain gradually diminishes over time, 25% of patients still re-
port significant pain after 2 weeks, despite analgesic therapy.
A key domain of palliative care is the focus on optimizing comfort
by reducing symptoms. Pain is one of the most essential symp-
toms because of its huge impact on daily functioning and quality
of life [13,14]. Therefore, it is of utmost importance that pain be
recognized early and adequately treated [28].
Considering our findings, we believe that pain after SEMS place-
ment has been largely underestimated in previous reports and
perhaps also in clinical practice. In literature, incidences of up to
14% have been described, however post-procedural pain man-
agement was not the primary focus in these studies [16–27]. In
fact, this is the first study evaluating pain experience in a pro-
spective fashion using daily registration. An important finding of
our study is the high incidence and intensity of pain on Day 1
after stent placement, accompanied by a high consumption of
analgesics. This is probably related to the instant expansion of
the SEMS after deployment. Strong radial and axial forces induce
stretching of the malignant process, but also cause pressure that
damages the surrounding esophageal wall. The esophagus even-
tually seems to conform to the fully expanded SEMS. This might
explain why severity of pain and need for analgesic therapy
gradually decrease over time.

One of the aims of our study was to identify patient- or stent-
related factors that might predict development of pain after
SEMS placement. A previous in vitro study has shown variation
in radial and axial force patterns among esophageal SEMS [29].
It is assumed that SEMSwith a higher axial force cause more ret-
rosternal pain due to high pressure and damage to the esopha-
geal wall. This assumption was supported by 2 reports on the
Wallflex stent, a SEMS with a high axial force, demonstrating a
relatively high incidence of retrosternal pain and pressure ulcera-
tion [17,30]. Considering radial forces, it seems that 2 different
pressure profiles can be distinguished [29]. The first group (e.g.
Evolution and Wallflex) is associated with a relatively low initial
radial forcewith gradual decline during expansion, while the sec-
ond group (e.g. Ultraflex and Hanaro) demonstrates an initial
high radial force followed by a rapid decline during expansion.
The features of the second group could potentially induce more
pain due to immediate forceful dilation of the stricture. However,
in our current study, we were not able to find a relation between
type of stent and pain experience, especially not when stents
were grouped according to their pressure profile. This might be
related to the limited number of each type of stent that was
used, and probably also influenced by other stent- and patient-
related factors. However, several factors were tested using regres-
sion analysis, but none appeared to be predictive of the occur-
rence and length of significant post-procedural pain. In partic-
ular, we didn’t find any effect of previous treatment with chemo-
therapy and/or radiation on pain. These results are in line with
other studies, showing similar incidences of chest pain in pa-
tients with andwithout prior treatment. However, these findings
should still be interpreted with caution, considering the limited
number of patients and potential under-registration of post-pro-
cedural pain in other studies.
Approximately 40% of the patients were in need of opioids and in
most of them, opioid therapy could not be discontinued. We did
observe a decline in daily dosage in patients who started opioids
directly after SEMS placement. These issues are extremely rele-
vant for patients as they are in need of optimal palliative care.
For that, reason physicians should discuss the possible occur-
rence of post-procedural pain with patients prior to SEMS place-
ment. In our opinion, preemptive opioid therapy is not indicated,
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Fig.3 Percentage of patients using analgesics before and during first
2 weeks after SEMS placement.
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but opioids should be started if sufficient relief cannot be
achieved with acetaminophen. A specialized oncology nurse can
be recommended to closely monitor and guide these patients,
especially shortly after SEMS placement.
There are some limitations of our study that should be acknowl-
edged. Scoring pain intensity using the NRS is subjective and
comparing one patient’s pain with another’s should be done
with caution. Pain perception is based on (mal)adaptive behav-
ioral patterns, psychological and social factors, which were not
addressed in our study. On the other hand, objective diagnostic
tests assessing pain intensity are not available and besides indi-
vidual analgesic need, the NRS scale is, in our opinion, the most
appropriate rating tool at this time.

Conclusions
!

In conclusion, SEMS for malignant esophageal disease results in
moderate to severe pain in 60% of patients immediately after
stent placement and approximately 75% of patients require
some form of analgesic therapy. Patients need to be informed
about this very common side effect and proactive management
is needed in order to prevent post-procedural pain.
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