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ABSTRACT

Objectives: Port catheter implantation is a commonly performed minimally invasive procedure that may still cause intraoperative discomfort
and require supplemental analgesia. The serratus posterior superior intercostal plane (SPSIP) block is a recently described regional anesthesia
technique for thoracic analgesia. This study evaluated the analgesic efficacy of the SPSIP block during port catheter implantation.

Methods: In this prospective randomized study, 66 patients undergoing elective port catheter implantation were allocated to either the
SPSIP block group (n=33) or the local infiltration (LI) group (n=33). The primary outcome was pain intensity during port pocket creation, mea-
sured using the Numeric Rating Scale (NRS). Secondary outcomes included maximum intraoperative pain score, supplemental local anesthet-
ic requirement, total tramadol consumption within the first 24 hours, patient and surgeon satisfaction, and procedure-related complications.
Results: Pain intensity during port pocket creation was significantly lower in the SPSIP group than in the LI group (median [IQR]: 1 [1-2] vs.
2 [1-3]; p=0.038). Maximum intraoperative pain scores and supplemental local anesthetic requirements were also significantly lower in the
SPSIP group (p=0.038 and p=0.014, respectively). Although 24-hour tramadol consumption was lower in the SPSIP group, the difference
was not statistically significant (p=0.154). Patient and surgeon satisfaction scores were significantly higher in the SPSIP group (p=0.026 and
p=0.002, respectively).

Conclusion: The SPSIP block provides effective intraoperative analgesia during port catheter implantation, reduces supplemental local anes-
thetic requirements, and improves patient and surgeon satisfaction.
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However, infiltration alone may not always provide
sufficient analgesia, especially during deeper tissue
dissection. Increasing the local anesthetic dose may

Introduction

Implantable venous port systems are widely used in
oncology patients requiring long-term chemotherapy

administration.” Although the procedure is generally
performed under local anesthesia, patients often
experience moderate pain, particularly during the creation
of the subcutaneous port pocket.*® Adequate analgesia
during the procedure is important for improving patient
comfort and facilitating surgical conditions.”

Local anesthetic infiltration is the most commonly used
analgesic technique during port catheter implantation.

lead to systemic toxicity, particularly in frail oncology
patients.>®

Ultrasound-guided fascial plane blocks have become
increasingly popular in recent years for providing thoracic
wall analgesia.’® Several ultrasound-guided regional
anesthesia techniques targeting the thoracic wall have
been increasingly adopted in thoracic surgery and chest
wall interventions. %
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Recently, the SPSIP block has been introduced as a new
fascial plane technique for thoracic analgesia. Preliminary
reports suggest that this block may provide effective
analgesia for procedures involving the posterior and lateral
thoracic wall.'""'? However, evidence regarding the use of
the SPSIP block during port catheter implantation remains
limited, and current data are mainly derived from studies
involving thoracic surgical procedures. Therefore, the aim
of this prospective randomized study was to evaluate
the analgesic efficacy of ultrasound-guided SPSIP block
compared with standard local anesthetic infiltration during
port catheter implantation.

Methods

Study Design and Patient Selection

This prospective randomized study was conducted at a
tertiary training and research hospital after approval by
the Ethics Committee of University of Health Sciences,
Gazi Yasargil Training and Research Hospital (approval
number: 123; date: 07.04.2026). Written informed consent
was obtained from all participants prior to enrollment. The
study was conducted in accordance with the principles
of the Declaration of Helsinki. The study was conducted
at a high-volume tertiary referral center for port catheter
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implantation, allowing completion of patient enrollment
within the predefined recruitment period.

Adult patients between 18 and 75 years of age with ASA
physical status I-lll who were scheduled for elective port
catheter implantation were screened for eligibility. Patients
were required to be able to understand and report pain
using the Numeric Rating Scale (NRS) and to provide
written informed consent before participation.

Exclusion criteria included hypersensitivity to local
anesthetic agents, infection at the planned injection
site, coagulation disorders or ongoing anticoagulant
treatment, severe pulmonary disease, glucose-6-
phosphate dehydrogenase (G6PD) deficiency, pregnancy
or breastfeeding, inability to communicate effectively or
assess pain, and refusal to participate in the study. Patient
flow throughout the study is summarized in the CONSORT
flow diagram (Fig. 1).

The study protocol and methodology were defined prior to
patient recruitment.

Patients were unaware of group allocation. An investigator
blinded to treatmentallocation performed all postoperative
assessments and data collection. The anesthesiologist
responsible for the block procedure was not involved in
outcome evaluation or statistical analysis.

Enrollment Assessed for cligibility (n = 70)
Excluded (n=4)
- Not meeting inclusion criteria
(Thrombocytopenia) (n = 2)
- Declined to participate (n = 1)
- Unablc to cooperate for pain assessment (n = 1)
Randomized (n = 66)
v Allocation v
Allocated to the SPSIP group (n = 33) Allocated to the LI group (n=33)
- Received allocated intervention (n = 33) - Received allocated intervention (n = 33)
- Did not receive allocated intervention (n = - Did not receive allocated intervention (n = 0)
0)
Follow-up
A \ 4
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)
Analysis
A
Analyzed (n = 33) Analyzed (n = 33)
.l'“‘h'ui d l'mm.\An Mlysis (n = 0) Excluded from analysis (n = 0)
Exclude analys

Figure 1. CONSORT flow diagram of patient enrollment, randomization, allocation, follow-up, and analysis.
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Figure 2. Ultrasound-guided SPSIP block. Ultrasound image demonstrating needle trajectory and local
anesthetic spread beneath the serratus posterior superior muscle.

Randomization

Patients were randomly allocated in a 1:1 ratio to one of
two groups: Group SPSIP (ultrasound-guided SPSIP block)
and Group LI (local anesthetic infiltration).

Randomizationwas performedusingacomputer-generated
randomization sequence, and group assignments were
concealed in sealed opaque envelopes.

Anesthetic Management

Routine intraoperative monitoring, including ECG, non-
invasive blood pressure, and pulse oximetry, was applied
to all patients during the procedure. Supplemental oxygen
was administered via nasal cannula when required.
Intravenous access was established before the intervention,
and all patients received 1 mg of intravenous midazolam
for anxiolysis prior to the procedure. Hemodynamic
parameters and oxygen saturation were continuously
monitored during the procedure for patient safety.

SPSIP Block Technique

In the SPSIP group, the block was performed preoperatively
under ultrasound guidance by an experienced
anesthesiologist. Patients were positioned in the sitting
position. A high-frequency linear ultrasound probe was
placed in a parasagittal orientation over the upper thoracic
region to identify the trapezius, rhomboid major, serratus
posterior superior muscles, and the underlying ribs.

Following skin antisepsis, a 22-gauge block needle was
advanced using an in-plane technique toward the fascial
plane beneath the serratus posterior superior muscle. After
negative aspiration, a total of 30 mL of local anesthetic

solution consisting of 20 mL of 0.5% bupivacaine, 5 mL of
2% lidocaine, and 5 mL of saline was injected incrementally
with intermittent aspiration. Proper spread of the local
anesthetic within the fascial plane was confirmed
sonographically. Maximum recommended doses of local
anesthetics were respected (Fig. 2).

Following completion of the SPSIP block, a standardized
waiting period of 30 minutes was observed before initiation
of the procedure to allow adequate onset of sensory
blockade. Block efficacy was assessed using cold sensation
testing in the relevant dermatomal distribution. Port
catheter implantation was initiated only after confirmation
of an adequate sensory block.

Local Infiltration

In the control group, port catheter implantation was
performed under standard local infiltration anesthesia
using 20 mL of 2% prilocaine, with a maximum dose of 6
mg/kg (maximum 400 mg). Local anesthetic infiltration was
administered by the operating surgeon at the skin puncture
site, subcutaneous port pocket area, and catheter tunneling
tract before tissue dissection. Following local anesthetic
infiltration, a standardized waiting period of 10 minutes
was observed before the start of the procedure to allow
adequate onset of anesthesia. Adequate anesthesia was
confirmed clinically before tissue dissection was initiated.

Outcome Measures and Postoperative Analgesia

The main outcome measure was pain during port pocket
creation, assessed using the Numeric Rating Scale (NRS;
0-10), in which higher scores indicated greater pain intensity.
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Pain intensity was assessed intraoperatively during
predefined procedural stages, including skin puncture,
port pocket creation, catheter tunneling, and skin closure.

Secondary outcomes included pain scores during
procedural stages other than port pocket creation, as well
as the maximum intraoperative NRS score recorded for each
patient. Additional intraoperative parameters included the
requirement for supplemental local anesthetic infiltration
and the total amount of additional local anesthetic
administered.

In both groups, supplemental local anesthetic infiltration
with prilocaine was permitted during the procedure if
patients reported pain or discomfort despite the assigned
analgesic technique. The requirement for additional
local anesthetic administration and the total amount of
supplemental prilocaine administered were recorded as
study outcomes.

Supplemental intravenous fentanyl was planned as rescue
analgesia in cases of inadequate intraoperative analgesia.
However, no patient in either group required intraoperative
opioid administration during the procedure.

Postoperative outcomes included the requirement for
rescue analgesia within the first 24 hours, defined as the
administration of intravenous tramadol when NRS>4, and
total tramadol consumption during this period.

Postoperative analgesic efficacy was assessed by rescue
analgesic requirements and total tramadol consumption
during the first 24 postoperative hours rather than by serial
postoperative NRS assessments.

Patient and surgeon satisfaction were evaluated using a
5-point Likert scale (1=very dissatisfied, 5=very satisfied).
Procedure-related complications, including pneumothorax,
hematoma, local anesthetic systemic toxicity, and infection,
were also recorded.

Postoperative multimodal analgesia was standardized with
intravenous paracetamol 1000 mg administered every
8 hours during the first 24 postoperative hours. Rescue
analgesia was provided with intravenous tramadol 100 mg
when the Numeric Rating Scale (NRS) score was >4. Rescue
analgesic requirements and total postoperative tramadol
consumption were prospectively recorded by blinded
investigators.

Sample Size Calculation and Statistical Analysis

The sample size was calculated based on the primary
outcome, namely the NRS pain score during port pocket
creation. Based on pilot observations and clinical
experience, a standard deviation of 1.0 and a clinically
meaningful between-group difference of 1.0 NRS point
were assumed. With a two-sided alpha error of 0.05 and
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90% power, at least 26 patients were required in each
group. Considering potential dropouts and missing data, at
least 30 patients were planned for inclusion in each group.

Statistical analysis was performed using IBM SPSS Statistics
for Windows (IBM Corp., Armonk, NY, USA). Distribution
patterns of continuous variables were evaluated using the
Shapiro-Wilk test. Variables showing a normal distribution
were summarized as meanzstandard deviation and
analyzed using the independent-samples t-test. Data
without a normal distribution, as well as ordinal variables
such as NRS and satisfaction scores, were expressed as
median with interquartile range and compared using the
Mann-Whitney U test.

Categorical data were summarized as counts and
percentages. Comparisons between groups were
performed using the chi-square test or Fisher’s exact test,
as appropriate. Fisher’s exact test was applied in analyses
with low expected cell frequencies.

Pain experienced during port pocket creation served as
the primary endpoint and was evaluated using a 0-10
numeric pain scale. Secondary outcomes included pain
scores during skin puncture, catheter tunneling, and skin
closure; maximum intraoperative NRS score; supplemental
local anesthetic requirement; total tramadol consumption
within the first 24 hours; rescue tramadol requirement;
patient satisfaction; surgeon satisfaction; and procedure-
related complications.

Maximum intraoperative NRS was defined as the highest
NRS value recorded during any procedural stage.

A two-sided p value of <0.05 was considered statistically
significant.

Results

The flow of participants through the study is presented in
the CONSORT diagram (Fig. 1). Of the 70 patients assessed
for eligibility, four were excluded before randomization,
including two patients with thrombocytopenia, one patient
who declined to participate, and one patient who was
unable to cooperate adequately for pain assessment. The
remaining 66 patients scheduled for elective port catheter
implantation were randomly assigned to either the SPSIP
block group (n=33) or the local infiltration (LI) group (n=33).
All randomized patients received the allocated intervention,
completed follow-up, and were included in the final analysis.

Baseline demographic and clinical characteristics are
presented in Table 1. There were no significant differences
between the groups in terms of age (p=0.692), sex
distribution (p=0.314), ASA physical status (p=0.269), BMI
(p=0.881), or diagnosis (p=0.961).
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Table 1. Demographic and clinical characteristics

Variable SPSIP (n=33) LI (n=33) p
Age, years 56.97+£13.02 58.18£11.06  0.692°
Sex, n (%) 0.314°
Male 22 (66.7) 18 (54.5)
Female 11(33.3) 15 (45.5)
ASA physical status, n (%) 0.269°
ASAI 22 (66.7) 26 (78.8)
ASAI 11(33.3) 7 (21.2)
BMI, kg/m? 29.03+5.41 28.81+6.19  0.881°
Diagnosis, n (%) 0.961°
Colon cancer 10 (30.3) 11(33.3)
Gastric cancer 12 (36.4) 10 (30.3)
Pancreatic cancer 7 (21.2) 8(24.2)

4(12.1) 4(12.1)

Values are expressed as mean+SD or number (%). %: Independent-samples t-test;

b: Chi-square test. SPSIP: Serratus posterior superior intercostal plane; LI: Local infiltra-
tion; ASA: American Society of Anesthesiologists; BMI: Body mass index; SD: Standard
deviation.

Rectal cancer

Intraoperative pain scores and procedural outcomes are
summarized in Table 2. Pain scores during port pocket
creation were lower in patients who received the SPSIP
block than in those treated with local infiltration (median
[IQRI: 1 [1-2] vs. 2 [1-3]; p=0.038).

Maximum intraoperative pain scores tended to be lower in
the SPSIP group than in the LI group (median [IQR]: 1 [1-2]
vs. 2 [1-3]; p=0.038). The highest pain intensity during the
procedure was consistently observed during port pocket
creation in both groups (Fig. 3).

Patients in the SPSIP group required significantly less
supplemental local anesthetic than those in the LI group
(median [IQR]: 2 [0-2] vs. 2 [1-3] mL; p=0.014).
No patient in either group required supplemental
intraoperative fentanyl during the procedure.

Postoperative analgesic outcomes and satisfaction scores
are presented in Table 3. Patients receiving the SPSIP
block required less tramadol postoperatively, although
the between-group difference did not achieve statistical
significance (p=0.154). None of the patients in the SPSIP
group required rescue tramadol, while only a limited
number of patients in the LI group required additional
opioid analgesia.

Patients in the SPSIP group reported greater satisfaction
with the procedure than those in the LI group (median
[IQRI: 4 [4-4] vs. 4 [3-4]; p=0.026). Surgeons also reported
greater satisfaction in the SPSIP group than in the LI group
(median [IQR]: 4 [4-4.5] vs. 4 [3-4]; p=0.002).
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Table 2. Intraoperative outcomes

Variable SPSIP (n=33) LI (n=33) P

NRS (pocket) 1(1-2) 2(1-3) 0.038°
Max NRS 1(1-2) 2(1-3) 0.038°
Additional LA (mL) 2(0-2) 2(1-3) 0.014°

Values are expressed as median (Q1-Q3). = Mann-Whitney U test. NRS: Numeric
rating scale; LA: Local anesthetic.

Table 3. Postoperative outcomes and satisfaction

Variable SPSIP (n=33) LI (n=33) P

Total tramadol (mg, 24h) 0 (0-0) 0 (0-0) 0.1542
Tramadol requirement (n, %) 0 (0%) 3(9.1%) 0.114°
Patient satisfaction 4 (4-4) 4 (3-4) 0.026°
Surgeon satisfaction 4 (4-4.5) 4 (3-4) 0.0022

Values are expressed as median (Q1-Q3) or number (%). = Mann-Whitney U test;
b Fisher’s exact test. Q1-Q3: Interquartile range.

Table 4. Complications

Complication SPSIP (n=33) LI (n=33)
Hematoma 1 1
Pneumothorax 0 1
Methemoglobinemia 0 1

Values are expressed as number of patients. No statistical comparison was performed
because of the low event frequency.

Procedure-related complications are summarized in
Table 4. In the SPSIP group, one patient developed a
hematoma. In the LI group, complications included one
case of pneumothorax, one hematoma, one case of
methemoglobinemia, and one case of superior vena cava
syndrome. Due to the low number of events, no statistical
comparison was performed.

Discussion

In this prospective study, we investigated whether the SPSIP
block could improve perioperative analgesia during port
catheter implantation. The main findings of our study were
that the SPSIP block significantly reduced painintensity during
port pocket creation, decreased maximum intraoperative pain
scores, reduced supplemental local anesthetic requirements,
and improved both patient and surgeon satisfaction.
Although postoperative tramadol requirements appeared
lower among patients receiving the SPSIP block, the observed
difference was not statistically significant.

Port catheter implantation is generally considered a
minimally invasive and relatively low-pain procedure.
Despite being considered a minor procedure, port catheter
implantation may still cause clinically relevant discomfort,
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Figure 3. Distribution of intraoperative pain scores during skin puncture and port pocket creation in
the SPSIP and LI groups. Pain intensity during pocket creation was significantly lower in the SPSIP group

(p=0.038).

particularly during subcutaneous pocket formation.
Previous studies have reported that local infiltration alone
may not completely eliminate procedural pain and that
supplemental analgesic requirements are not uncommon.
Therefore, identifying regional anesthesia techniques
capable of improving procedural comfort remains clinically
important, especially in oncology patients who frequently
undergo repeated invasive procedures.®!

Demographic and clinical profiles, including age, sex, ASA
status, BMI, and diagnosis, were well balanced between
the groups, indicating appropriate group comparability.
Overall pain scores were low in both groups, which may
explain the modest absolute differences observed. This
suggests a potential floor effect, whereby low baseline pain
intensity may limit the ability to detect larger between-
group differences, as previously reported in similar settings.

Although the SPSIP block provides broader dermatomal
coverage than local anesthetic infiltration and some degree
of analgesic superiority may therefore be anticipated, the
primary aim of this study was to evaluate the feasibility and
safety of the SPSIP block during port catheter implantation.
Port implantation is traditionally performed under local
infiltration anesthesia, and data regarding the use of the
SPSIP block in this setting are limited. Our findings suggest
that the SPSIP block can be safely integrated into port
catheterimplantation and may provide effective procedural
analgesia while reducing the need for supplemental local
anesthetic administration.!""

This finding is consistent with the anatomical mechanism
of the SPSIP block, which targets the posterior thoracic wall
and allows spread to the dorsal rami and intercostal nerves,
resulting in broad dermatomal coverage."! Cadaveric and
radiological investigations have demonstrated that injectate
administered in the SPSIP plane may spread cranially and

caudally across multiple thoracic segments, potentially
reaching the dorsal ramiand lateral branches of the intercostal
nerves. This extensive spread may explain the broad sensory
coverage observed with the SPSIP block and its effectiveness
in thoracic wall interventions. The wider dermatomal
coverage provided by the SPSIP block may offer an advantage
over point-specific local anesthetic infiltration, particularly
during procedures involving multiple tissue planes, such as
port pocket creation and catheter tunneling.!''2

We also observed that patients in the SPSIP group required less
supplemental local anesthetic during the procedure. Although
median values appeared close, the distribution of additional
local anesthetic use differed between groups, with higher
requirements observed in the LI group. This suggests that
the SPSIP block may provide more consistent intraoperative
analgesia. Clinically, reducing the cumulative dose of local
anesthetic may be relevant, particularly when agents such as
prilocaine are used, as this could potentially decrease the risk
of dose-related adverse effects such as methemoglobinemia.®

Postoperative opioid consumption is an important indicator
of analgesic efficacy. Previous studies have demonstrated
that the SPSIP block reduces postoperative opioid
consumption, particularly in thoracic surgical procedures.
0314 In our cohort, patients receiving the SPSIP block
required less postoperative tramadol overall; however, the
between-group difference was not statistically significant.
This may be explained by the relatively low overall analgesic
requirement associated with this minor procedure and
the limited number of patients requiring rescue analgesia.
Furthermore, no patient in either group required
supplemental intraoperative fentanyl, indicating that
both techniques provided generally adequate procedural
analgesia. This may also have contributed to the absence of a
significant difference in postoperative opioid consumption.
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Patient satisfaction scores were significantly higher in
the SPSIP group, supporting the clinical relevance of
improved analgesia. Higher patient satisfaction scores
likely reflect improved procedural comfort and reduced
pain perception during critical stages of the intervention.
Increased surgeon satisfaction may indicate better
operating conditions and fewer interruptions related
to patient discomfort during port pocket creation and
catheter tunneling. Taken together, the favorable results
across several outcome measures suggest that the SPSIP
block may provide clinically meaningful benefits beyond
pain reduction alone.B'!

Regarding safety, a small number of complications were
observed, with a higher frequency in the LI group. However,
due to the low number of events, no meaningful statistical
comparison could be performed. Therefore, no definitive
conclusions can be drawn regarding the comparative
safety of the SPSIP block based on the present study.

Our observations align with previously published data
indicating that the SPSIP block offers effective analgesia
for thoracic procedures. However, most existing studies
have focused on major thoracic procedures. Previous
clinical reports have demonstrated the effectiveness of
the SPSIP block in thoracic surgery, breast surgery, rib
fracture pain, and thoracic wall procedures. These studies
consistently reported reduced pain scores and decreased
opioid consumption, supporting the concept that the
SPSIP block provides reliable thoracic wall analgesia.l'*'
Although port catheter implantation is substantially less
invasive than these procedures, our findings suggest that
the analgesic benefits of the SPSIP block may extend to
minor thoracic interventions as well. Our study extends
these findings to a minimally invasive setting, suggesting
that the SPSIP block may also provide clinically relevant
benefits even in low-pain procedures.

Evidence on the use of the SPSIP block during port catheter
implantation is still emerging, with only limited prospective
clinical experience available. To our knowledge, this
is among the first prospective randomized studies
specifically evaluating the SPSIP block during port catheter
implantation. The present findings suggest that the SPSIP
block is a feasible and safe alternative to conventional
local infiltration anesthesia and may improve procedural
comfort without increasing complications. Further
multicenter studies with larger sample sizes are needed to
confirm these findings and to further define the role of the
SPSIP block in minimally invasive thoracic interventions.

Limitations

The findings of this study should be interpreted in light of
several limitations. First, because of the relatively modest

sample size, smaller differences in less common outcomes,
such as opioid requirements and procedure-related
complications, may have gone undetected. Second, the
overall low pain intensity associated with port catheter
implantation may have contributed to a floor effect, limiting
the ability to detect larger between-group differences. Third,
as the study was conducted at a single institution, the findings
may not be fully generalizable to other clinical settings.

In addition, dermatomal spread and sensory block
distribution were not formally evaluated. Although
the primary focus of the study was analgesic efficacy,
hemodynamic variables such as heart rate and mean
arterial pressure were not prospectively analyzed.
Therefore, the potential influence of the SPSIP block on
perioperative hemodynamic stability remains unclear and
warrants further investigation. Furthermore, procedure
duration was not recorded, and its possible impact on
analgesic outcomes could not be assessed.

Finally, complete blinding was not feasible because
the anesthesiologist performing the intervention was
necessarily aware of group allocation.

Conclusion

The SPSIP block provides effective intraoperative analgesia
during port catheter implantation, reduces supplemental
local anesthetic requirements, and improves both patientand
surgeon satisfaction. Although no significant reduction in
postoperative opioid consumption was observed, the SPSIP
block appears to offer consistent and clinically meaningful
analgesic benefits even in minimally invasive procedures.
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