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ABS TRACT Objective: Today, increasing opioid substance addiction 
has made implantation of subcutaneous opioid antagonists (such as nal-
trexone) a more popular treatment modality. In the literature, although 
the abdominal region is generally preferred for implantation, there is no 
study on the ideal location of these implants. In our study, it was aimed 
to evaluate and compare which of the dorsal or abdominal regions is the 
more ideal site for implantation, treatment compliance, surgical wound 
site and complications in these patient groups. Material and Methods: 
For this purpose, 181 patients who were referred to us by the psychia-
try department in our clinic for subcutaneous implant placement for the 
treatment of opioid addiction between 2016 and 2019 were included in 
the study. Demographic characteristics, how many times and in which 
areas implantation was performed, whether the patients discontinued 
the treatment, if they did, the reasons for discontinuation, presence of 
signs of infection, implant extrusion, and secondary interventions were 
examined. Results: Subcutaneous naltrexone implant was placed in the 
back region in 95 patients and in the abdominal region in 86 patients. 
Based on the area where the implants were placed, the patients were 
evaluated in terms of parameters such as compliance to treatment, in-
fection, secondary procedure requirement, and implant extrusion in the 
postoperative period. It was determined that patients with implants in 
the back area adapted better to the treatment, required fewer secondary 
procedures, and experienced less infection and implant extrusion. Con-
clusion: In the light of these findings, in cases where subcutaneous im-
plantation is planned for the treatment of opioid addiction, the back 
region is a more ideal area for implantation compared to the abdominal 
region. 
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ÖZET Amaç: Günümüzde, dünya genelinde artan opioid madde ba-
ğımlılığı, beraberinde cilt altı opioid antagonistlerinin de (naltrekson) 
implantasyonunu daha popüler bir tedavi seçeneği hâline getirmiştir. 
Literatürde, implantasyon için genellikle abdominal bölge tercih edil-
mesine rağmen bu implantların ideal yerleşim yeri ile ilgili bir ça-
lışma bulunmamaktadır. Çalışmamızda bu hasta gruplarında sırt veya 
abdominal bölgeden hangisinin implantasyon için daha ideal bir alan 
olduğu, tedavi uyumu, cerrahi yara yeri ve komplikasyonların değer-
lendirilerek karşılaştırılması amaçlanmıştır. Gereç ve Yöntemler: 
Kliniğimizde bu amaçla psikiyatri bölümünce tarafımıza 2016-2019 
yılları arasında opioid bağımlılık tedavisi için cilt altı implant yerleşti-
rilmesi amacıyla yönlendirilen 181 hasta çalışmaya dahil edilmiştir. 
Demografik özellikler, kaç kez ve hangi bölgelere implantasyon yapıl-
dığı, hastaların tedaviyi yarıda bırakıp bırakmadıkları, eğer bıraktılarsa 
bırakma nedenleri, enfeksiyon bulgusu varlığı, implant ekstrüzyonu, 
yapılan ikincil girişimler açısından incelendi. Toplanan veriler analiz 
edildi. Bulgular: Hastaların 95’inde sırt bölgesine, 86’sında ise abdo-
minal bölgeye cilt altı planda naltrekson implant yerleştirilmiştir. Has-
talar, ameliyat sonrası dönemde implantların yerleştirildiği bölgeye 
göre tedavi uyumu, enfeksiyon, ikincil işlem gereksinimi, implant eks-
trüzyonu gibi parametreler açısından değerlendirilmiştir. Sırt bölgesine 
implant yerleştirilen hastaların tedaviye daha iyi uyum sağladığı, daha 
az ikincil işleme ihtiyaç duydukları, daha az enfeksiyon ve implant eks-
trüzyonu ile karşılaşıldığı saptanmıştır. Sonuç: Bu bulgular eşliğinde, 
opioid bağımlılığı tedavisi için cilt altı implantasyon planlanan olgu-
larda, sırt bölgesi abdominal bölgeye kıyasla implantasyon için daha 
ideal bir alan olma niteliğindedir. 
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Today, the widespread use of the internet and so-
cial media, which are among communication tools, 
has made it much more convenient and faster to reach 
anything. Although this situation has advantages, it 
has also become easier to access substances that are 
harmful to human health. This has generated a high 
risk of addiction to substances such as opioids. In a 
report published by the United Nations in 2019, it 
was stated that the estimated opioid use worldwide is 
among 53.3 million people.1 Opioid use is mostly 
seen in the young and young adult age groups. The 
most important problem encountered in these age 
groups is noncompliance with treatment. Naltrexone, 
one of the agents used in the treatment of addiction, 
is a μ-opioid receptor antagonist and blocks the pos-
itive effects (euphoria, analgesia) created by opi-
oids.2-11 While this blockage can be achieved using 
all forms of naltrexone, which are oral, injectable, or 
implantable forms, the implantable form minimizes 
noncompliance to treatment compared to other forms 
and is used as the first-line treatment of opioid ad-
diction in some centers.12-17 In the treatment of alco-
hol addiction in our clinic, the back area is a 
frequently preferred area for implantation in patients 
as the difficulty in reaching this part prevents patients 
from removing the implant on their own.18 In the 
studies in the literature, although it is reported that 
the abdominal region is the preferred implantation 
site in cases of opioid addiction due to its easy ac-
cessibility, there is no study on an ideal implantation 
site.19-24 In our study, we aimed to evaluate and com-
pare whether the back or abdominal region is most 
ideal for implantation by evaluating treatment com-
pliance, surgical wound site, and complications in 
these patient groups. 

 MATERIAL AND METHODS 
The study was performed in accordance with the 
Declaration of Helsinki. This study was approved by 
Gazi University Clinical Research Ethics Committee 
(date: January 24, 2022, no: ET-22-54). The records 
of patients who were referred by the psychiatry de-
partment for naltrexone implantation for opioid ad-
diction treatment and underwent implantation in our 
clinic between 2016 and 2019 were retrospectively 
reviewed both by phone and via computer records. 

By reviewing the patient files, demographic charac-
teristics, information on the number and site of im-
plantations, whether the patients completed the 
course of treatment, and the reasons for quitting the 
treatment, whether there was substance use during the 
treatment process, the presence and duration of in-
fection after implantation, whether there was an im-
plant extrusion, and whether a secondary procedure 
was performed for the patients was noted. The miss-
ing information was obtained by means of phone 
calls with the patients. 

A total of 181 patients who underwent implanta-
tion in the back region during 2016-2017 and in the 
abdominal region during 2018-2019 and whose 
records of the above-mentioned questions could be ac-
cessed completely were included in the study. The ab-
dominal region was preferred for implantation in the 
following years (2018-2019) since the patients who 
were implanted in the back region (between 2016-
2017) generally reported discomfort while lying on 
their back in the early postop period and hypertrophic 
scarring was observed in some of them. The fact that 
the abdominal region is the most preferred region in 
the literature has also been another factor affecting the 
change of the implantation site.19-24 

The data obtained were evaluated statistically to 
compare the implants placed in the back and the ab-
dominal region. 

SuRGICAL pROCEDuRE 
In all patients, Naltrexone-containing implant 
(Prodetoxon® NPK ECHO, Moscow, Russia: 1,000 
mg naltrexone, 20 mg triamcinolone acetonide, mag-
nesium stearate) was placed in the back or abdominal 
area under local anesthesia, by opening a pouch suit-
able for the implant in the subcutaneous plane under 
appropriate antiseptic conditions. For implants placed 
in the back region, an oblique skin incision made at 
a distance of 1.5-2 cm from the midline in the paras-
capular region was preferred, whereas lateral inci-
sions made at least 3 cm away from the umbilical 
region (to protect the paraumbilical perforators) were 
preferred for implants placed in the abdominal area. 
Following implantation, the subcutaneous and outer 
skin layers were repaired. Sutures were removed on 
the 14th day in all patients (Figure 1). 
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STATISTICAL ANALYSIS 
Statistical evaluation was carried out with IBM SPSS 
15.0 (SPSS Inc., Chicago, IL, USA) package pro-
gram. Conformity to normal distribution was evalu-
ated using Kolmogorov-Smirnov test. Numerical 
variables with normal distribution were represented 
as mean±standard deviation, and those without  
normal distribution were represented as median (min-
imum-maximum). Categorical variables were repre-
sented as frequency (percentages). The cut-off values 
were determined by a receiver operating characteris-
tic (ROC) curve analysis. The relationships between 
categorical variables were determined using Pear-
son’s chi-square and Fisher’s exact tests. A value of 
p<0.05 was considered statistically significant. 

 RESuLTS 
The mean age of 181 patients included in the study 
was 27±6.3, and all of them were male. While the im-
plantation was performed in the back area in 95 
(52.5%) cases, it was performed in the abdominal re-
gion in 86 (47.5%) cases. In majority of the patients, 
3 or fewer implantations were performed (85.6%), 
and 30% of the patients had discontinued the treat-
ment in terms of treatment compliance. The biggest 
reason for those who quit the treatment (32.7%) was 
substance use. In 48 (26.5%) patients, post-implan-
tation infection was encountered, and in most of them 
(29 cases), the infection regressed with local wound 
care and appropriate antibiotic therapy. It was ob-
served that the infection lasted more than 4 days in 
approximately 63% of the infected patients. Implant 
extrusion was observed in only 19 (10.5%) of 181 pa-
tients, and all of them required a secondary revision 

FIGURE 1: using the parascapular region for implantation in the back area (a). placing the implant in the subcutaneous pouch (b). Suturing (c). placement of the implant 
in the lateral umbilicus in the abdominal region (d).

n=181 Frequency (%) 
Number of implantation  

1.00 57 (31.5) 
2.00 63 (34.8) 
3.00 35 (19.3) 
4.00 12 (6.6) 
5.00 7 (3.9) 
6.00 4 (2.2) 
8.00 1 (0.6) 
9.00 1 (0.6) 
10.00 1 (0.6) 

Receiving treatment  
Received treatment 126 (69.9) 
Treatment was interrupted 55 (30.4) 

Reasons for interrupting treatment  
Own decision 5 (9.1) 
Friend environment 14 (25.5) 
Substance use 18 (32.7) 
Wound problem 10 (18.2) 
Family or financial 4 (7.3) 
Does not want to indicate 3 (5.5) 
Nausea, decreased appetite 1 (1.8) 

Substance use in the treatment process  
No 112 (61.9) 
Yes 69 (38.1) 

Signs of infection  
Absent 133 (73.5) 
present 48 (26.5) 

Duration of infection (days)  
>4 days 31 (63.3) 
<4 days 18 (36.7) 

Extrusion  
Absent 162 (89.5) 
present 19 (10.5) 

Secondary procedures  
No secondary procedures 133 (73.5) 
Antibiotic and wound dressing 29 (16.0) 
Revision surgery 19 (10.5) 

Site of implantation  
Back 95 (52.5) 
Abdomen 86 (47.5) 

TABLE 1:  Frequency and percentage values of  
categorical variables.



surgery (Table 1). Before performing statistical eval-
uations, the cut-off value of the relationship between 
the number of implants and discontinuation of treat-
ment was determined by an ROC curve analysis. Ac-
cordingly, the cut-off value of the number of implants 
that should be inserted in order to quit the treatment 
was found to be at least 3. Accordingly, whereas only 
20.8% of the patients with less than 3 implantations 
quit the treatment, 49.2% of the patients with more 
than 3 implantations quit the treatment. This differ-
ence was found statistically significant (p<0.001). In 
the analysis of the relationship between quitting the 
treatment and continuing opioid use, 94.5% of those 
who quit the treatment used opioids compared with 
13.5% for those who completed the treatment. A sta-
tistically significant relationship was found between 
discontinuation of the treatment and use of opioids 
during the treatment process (p<0.001). When the ef-
fect of post-implant infection on the treatment pro-
cess was evaluated, 47.9% of the patients with 
infection discontinued the treatment, while this rate 
was 24.1% in those without infection. In this respect, 
a statistically significant relationship was found be-
tween the presence of infection and discontinuation 
of the treatment (p<0.001). While 73.7% of the pa-
tients with extrusion discontinued the treatment, this 
rate was 25.3% in cases without extrusion. A statis-
tically significant difference was found in terms of 
post-implant extrusion and discontinuation of the 
treatment (p<0.001). 

The cut-off value of the relationship between im-
plant extrusion and the number of implant inserted 
was determined by an ROC curve analysis. Accord-
ingly, it was observed that the extrusion risk in-
creased significantly in those with 4 or more implant 
insertion procedures (78.9%) compared to those with 
less than 4 (6.8%) (p<0.001) (Table 2). 

In the statistical evaluation made in terms of the 
relationship between the implantation site and dis-
continuation of treatment, 12.6% of the patients with 
implants in the back region discontinued the treat-
ment, while this rate was found to be 50% in the pa-
tients with implants in the abdominal region. 
Accordingly, the implant location was found to be a 
factor that had a significant effect on discontinuing 
the treatment (p<0.001) (Table 3). 

In the evaluation made in terms of the relation-
ship between the implantation site and signs of in-
fection, infection was detected in 11.6% of the 
patients with implants in the back region, while 43% 
of the patients with implants in the abdominal area 
were infected. This difference was statistically sig-
nificant (p<0.001) (Table 4). 

In the analysis of the relationship between the 
site of implantation and implant extrusion, extrusion 
was encountered in 3.2% of the implants placed in 
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Number of implantation p value 
Extrusion Below 4 4 and above <0.001** 
Absent 151 (93.2%) 11 (6.8%)  
present 4 (21.1%) 15 (78.9%)  

TABLE 2:  Statistical analysis of the relationship between  
number of implantation and extrusion status.

**Fisher exact test.

Discontinuation of treatment p value 
Site of implantation No Yes <0.001* 
Back 83 (87.4%) 12 (12.6%)  
Abdomen 43 (50.0%) 43 (50.0%)  

TABLE 3:  Statistical analysis in terms of site of implantation 
and discontinuation of treatment

*pearson chi-square test.

Signs of infection p value 
Site of implantation Absent present <0.001* 
Back 84 (88.4%) 11 (11.6%)  
Abdomen 49 (57.0%) 37 (43.0%)  

TABLE 4:  Statistical analysis of the relationship between the 
site of implantation and signs of infection.

*pearson chi-square test.

Extrusion p value 
Site of implantation Absent present 0.001* 
Back 92 (96.8%) 3 (3.2%)  
Abdomen 70 (81.4%) 16 (18.6%)  

TABLE 5:  Statistical analysis of the assessment in terms of 
site of implantation and implant extrusion.

*pearson chi-square test.
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the back region and in 18.6% of the implants placed 
in the abdominal region. A statistically significant 
difference was found in the evaluation of this rela-
tionship between implantation location and extrusion 
rates (p<0.001) (Table 5). 

In the evaluation made in terms of implantation 
site and conditions requiring secondary procedures 
related to the implant, it was determined that 10.6% 
of the implants placed in the back required secondary 
procedures (7.4% wound care, 3.2% revision 
surgery), whereas this rate was 44.2% (25.6% wound 
care, 18.6% revision surgery) for implants placed in 
the abdominal area. Accordingly, a significant rela-
tionship was found between the location of implants 
and secondary procedures (p<0.001) (Table 6). 

The cut-off value of the relationship between in-
fection time and implant extrusion was determined 
by ROC curve analysis. Accordingly, it was found 
that the risk of implant extrusion increased signifi-
cantly in patients with an infection period of more 
than 4 days (p<0.001). 

In the statistical analysis performed in terms of 
requirement of a secondary procedure (infection sce-
nario requiring antibiotic treatment and revision 
surgery) in patients undergoing implant treatment and 

discontinuing the treatment, 24.1% of the patients 
who did not undergo a secondary procedure quit the 
treatment, while this rate was 47.9% in patients who 
had a secondary procedure. This difference was sta-
tistically significant (p<0.001). 

 DISCuSSION 
Today, opioid receptor antagonists are a widely used 
treatment method in opioid addiction. In the litera-
ture, it has been stated that the use of implantable 
naltrexone in opioid antagonism is a promising al-
ternative to other conventional treatment meth-
ods.2,13,25,26 The long duration of action of naltrexone 
implants is an important advantage. However, the 
major disadvantages of these implants are that they 
require surgical procedures for placement and may 
cause a local tissue reaction (Figure 2). There are a 
limited number of studies evaluating the side effects 
of implants with regard to the area where implants 
are placed, and cases with problems such as ery-
thema, swelling, wound infection, wound dehis-
cence, itching, pain, and necrosis have been 
reported.16,27 Implant-related complications and local 
tissue reactions were found to be present at varying 
rates of 2-32.8%.12,15,22,25-34 Although Prodetoxon® 
(NPK ECHO, Moscow, Russia) implants applied in 

Secondary procedures p value 
Site of implantation No secondary procedure Antibiotic and wound dressing Revision surgery <0.001* 
Back 85 (89.5%) 7 (7.4%) 3 (3.2%)  
Abdomen 48 (55.8%) 22 (25.6%) 16 (18.6%)  

TABLE 6:  Statistical analysis in terms of site of implantation and secondary procedures.

*pearson chi-square test.

FIGURE 2: Discharge and wound site requiring debridement in the right parascapular region 6 weeks after implantation (a). The patient who presented with swelling, red-
ness, and itching after implantation in the abdominal region (b). Removal of the implants and incomplete resorption (c).



our clinic contain triamcinolone, a long-acting steroid 
to reduce local tissue reactions, 48 (26.5%) of 181 
patients in our series had complications, and this rate 
was found to be similar to those in the literature. The 
fact that there is a significant relationship between 
the number of implant insertions and discontinuation 
of treatment indicates that repetitive applications 
(e.g., three or more) decrease patient compliance and 
are less tolerated. The increased side effects (local tis-
sue reaction) experienced by the patient as the num-
ber of implant insertion procedure increased was 
interpreted as the reason for the occurrence of this re-
sult. Choosing the cases that are expected to be 
treated with 3 or fewer applications by the psychiatry 
department in treatment planning may be effective in 
increasing the success of the treatment. The signifi-
cant relationship between quitting the treatment and 
substance use during treatment was interpreted as fol-
lows: discontinuing treatment is one of the primary 
major factors on opioid use. The use of other addic-
tion treatment modalities combined with implant 
therapy in patients with poor treatment compliance 
and severe opioid addiction may be an alternative to 
the solution of this problem. The significant relation-
ship found between wound site infection and discon-
tinuation of treatment indicates that infection is an 
effective factor in discontinuing addiction treatment. 
Therefore, it is important to pay attention to surgical 
antisepsis rules, use appropriate prophylactic antibi-
otics, and show maximum sensitivity to wound care 
in patients scheduled for implantation. Implant ex-
trusion is one of the factors that could lead to dis-
continuing the treatment, just like wound site 
infection. In extrusion cases, with aggressive wound 
care and appropriate treatment, the healing process 
should be accelerated, and the risk of implant re-
moval should be minimized. In this process, continu-
ity of treatment and close patient follow-up should be 
ensured. It was thought that significant increase in the 
number of implant insertions and the risk of extru-
sion might be due to scar tissue, decreased vascular-
ity and the inflammatory response of the implant as a 
result of incomplete absorption from the scarred bed 
caused by repeated surgical interventions in the same 
area (Table 2). In repeated multiple implantations 
(e.g., 4 and more applications), the selection of dif-

ferent anatomical regions may reduce the risk of ex-
trusion. The fact that patients with implants in the 
back region were more likely to adapt to the treat-
ment compared to those with abdominal implants, re-
quired secondary procedures less often (infection 
requiring local wound care, extrusion requiring revi-
sion surgery), had less infection and encountered im-
plant extrusion less often suggests that the back area 
might be a more reliable area in terms of implanta-
tion and cannot be reached by the patient (Table 2, 
Table 3, Table 4, Table 5, Table 6). Although it has 
not been defined in the literature, it has been men-
tioned that when patients develop withdrawal symp-
toms, they may attempt to remove the implant. In 
such a situation, the easy accessibility of the lower 
abdominal area increases the risk in this sense.16 In 
addition, in some patients, implantation in the lower 
abdominal region may cause discomfort because it 
coincides with the belt-wearing area. Further, in the 
patient group with mostly low body mass index, very 
thin abdominal skin layers may pose a risk in terms of 
extrusion. 

The correlation between prolonged infection 
time (>4 days) and extrusion risk was attributed to 
the increase in surrounding tissue damage caused by 
prolonged inflammation. Therefore, in cases with 
suspected infection, it will be appropriate to elimi-
nate the infection as soon as possible and to follow it 
closely by providing aggressive wound care and early 
broad-spectrum antibiotic treatment. 

It was observed that the probability of discon-
tinuing the treatment increased as secondary proce-
dures were performed in patients, and this rate was 
found to be the highest in patients who underwent 
revision surgery. It has been interpreted that addi-
tional morbidity caused by additional surgical in-
terventions in patients causes discontinuation of the 
treatment. 

Although it has been reported that the abdominal 
region is mostly preferred as the implantation site in 
patients with opioid-dependence who have under-
gone subcutaneous implantation, there is no compar-
ative study on implantations performed in different 
anatomical regions on this subject. Our study is the 
first study in the literature in this aspect. 
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Although hospital records are taken as reference 
in the study, receiving additional information from 
patients and their relatives by phone may have led to 
subjective data being collected. In addition, the ret-
rospective nature of our study contributes to its limi-
tation. A prospective study using objective criteria 
such as urine opioid analysis in the evaluation of opi-
oid addiction will be more guiding in this area. 

 CONCLuSION 
In the light of the results obtained in our study, the 
back area is a more suitable area for implantation 
compared to the abdominal region in these patient 
groups due to reasons such as providing better treat-
ment continuity, requiring less secondary proce-
dures, encountering less infection and extrusions, 
and being in an area that the patient cannot easily 
reach in case of withdrawal symptoms. Hence, fol-
lowing these evaluations, we recommend that the 
back area should be preferred as the primary area 
for implantation. 
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