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Abstract

Aim/Objective: This study aimed to bibliometrically analyze scientific publications on
transversus abdominis plane (TAP) block produced by Turkey-affiliated authors through
Web of Science (WoS) and TR Dizin databases, and to characterize Turkey's national and
international scientific contribution by examining temporal distribution, citation patterns,
collaboration networks, and thematic trends. Methods: The WoS and TR Dizin were
searched from inception through May 5, 2026. WoS was searched using the topic field
with "transversus abdominis plane block" filtered by country ("Turkey" and "Turkiye"),
while TR Dizin was searched using "transversus abdominis" as an exact phrase in the ab-
stract field, restricted to original articles by Turkish researchers. Results: A total of 179
publications were identified — 143 from WoS and 36 from TR Dizin. WoS publications
were predominantly indexed in SCIE (73.4%) and English was the dominant language
(95.8%). Annual WoS output peaked at 22 publications in 2025, while TR Dizin peaked at
nine in 2022. Citation analysis revealed a marked disparity: WoS articles accumulated
1,578 citations (mean: 11.03; H-index: 22) compared to 39 citations in TR Dizin (mean: 1.08;
H-index: 4). Collaboration network analysis identified 17 authors, with Serkan Tulgar and
Ali Ahiskalioglu as central nodes. The most frequent keywords were 'transversus abdom-
inis plane block', ‘postoperative pain’, and 'laparoscopic cholecystectomy'. Conclusion:
Turkey has demonstrated notable academic growth in TAP block research over the past
decade. Developing multicenter collaborations, increasing high-quality prospective stud-
ies, and targeting higher-impact journals are recommended to further strengthen Turkey's
international visibility in regional anesthesia literature.
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1. Introduction

Transversus Abdominis Plane Block, first described by Rafi in 2001, has become one
of the cornerstone regional anesthesia techniques for abdominal wall analgesia.! Over the
past two decades, its use has expanded considerably in both open and laparoscopic ab-
dominal surgeries as part of multimodal postoperative pain management strategies.?
The growing popularity of the TAP block is largely attributable to its technical simplicity,
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opioid-sparing effects, and relatively favorable safety profile compared with neuraxial
techniques.

Despite its widespread clinical adoption, the analgesic efficacy of the TAP block re-
mains a matter of ongoing debate. Several limitations have been identified, including its
limited effect on visceral pain, variability in local anesthetic spread within fascial planes,
and the relatively short duration of analgesia associated with single-injection techniques.?
Recent randomized controlled trials investigating various local anesthetic agents, adju-
vants, and TAP block techniques have yielded inconsistent results regarding postopera-
tive pain control and opioid consumption, with reported benefits ranging from significant
analgesic and opioid-sparing effects to minimal or clinically insignificant improve-
ments.** This inconsistency in the literature suggests that the true clinical effectiveness of
TAP block may vary according to surgical procedure, patient population, and technical
factors, and therefore has not yet been fully elucidated across different abdominal surgery
settings.

The ongoing uncertainty regarding the clinical efficacy of TAP block highlights the
need for a comprehensive evaluation of the scientific literature in this field. In this context,
assessing the quantitative research output, thematic trends, and international visibility of
studies originating from Tiirkiye is of particular importance. Bibliometric analysis has in-
creasingly emerged as a powerful methodological approach for evaluating scientific
productivity, research impact, and collaborative networks within a specific field of study.

The aim of this study was to perform a bibliometric analysis of scientific publications
on Transversus Abdominis Plane Block authored by researchers affiliated with institu-
tions in Tiirkiye using the WoS and TR Dizin databases. Specifically, the study sought to
characterize the temporal distribution, citation patterns, collaboration networks, and the-
matic trends of these publications in order to comprehensively evaluate Tiirkiye’s national
and international scientific contribution to the field.

2. Materials and Methods
2.1. Ethical Statement

This study was designed as a bibliometric analysis using exclusively publicly availa-
ble data; therefore, ethical approval was not required. No human participants or animal
subjects were involved in the study.

2.2. Study Design

This retrospective observational study was conducted to perform a bibliometric anal-
ysis of scientific publications related to ‘Transversus Abdominis Plane Block” authored by
researchers affiliated with institutions in Tiirkiye. The analyses were performed using the
Web of Science Core Collection (Clarivate Analytics, Philadelphia, PA, USA) and TR Dizin
(TUBiTAK ULAKBIM, Tiirkiye) databases.

2.3. Databases and Search Strategy

In the WoS database, the Advanced Search module was used to identify publications
containing the keyword phrase “transversus abdominis plane block” within the topic (TS)
field. Country filters were applied using both “Turkey” and “Turkiye” to retrieve publi-
cations affiliated with institutions in Tiirkiye.

In the TR Dizin database, the Advanced Search function was used to identify publi-
cations containing the exact phrase “transversus abdominis” within the abstract field. The

”

document type was restricted to “article,” and the author country was filtered as “Tii-
rkiye.” Because the terminology used in TR Dizin publications may vary across studies
and journals, including both English and Turkish expressions, the search strategy was
intentionally broadened by using only the phrase “transversus abdominis” to maximize

sensitivity and ensure comprehensive retrieval of relevant publications in the field.
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No time restriction was applied in either database, and all publications indexed from
database inception through May 5, 2026, were included in the search. Bibliometric data
were collected for each study, including title, authors, publication year, journal, and cita-
tion count.

2.4. Inclusion and Exclusion Criteria

All publication types related to Transversus Abdominis Plane Block with at least one
author affiliated with an institution in Tiirkiye were included in the analysis. No language
restriction was applied during the study selection process. Studies unrelated to the fields
of anesthesia and analgesia or not directly associated with the TAP block topic were ex-
cluded.

2.5. Data Extraction and Study Selection

Records retrieved from the WoS database were exported in both “Tab-delimited file”
and “Microsoft Excel” formats and subsequently organized for analysis. Likewise, all rec-
ords identified through the TR Dizin search were transferred to Microsoft Excel and pre-
pared for bibliometric evaluation.

The selection of publications eligible for inclusion was independently performed at
the title and abstract level by three anesthesiology and reanimation specialists (AET, DSM,
and SA). Any disagreements between the reviewers were resolved through consensus.
2.6. Bibliometric Visualization and Network Analysis

Bibliometric network analyses and visualizations were performed using records re-
trieved from the WoS database with the aid of VOSviewer software (version 1.6.20; Leiden
University, the Netherlands). Co-authorship, institutional collaboration, and keyword co-
occurrence analyses were evaluated separately to identify scientific collaboration patterns
and thematic research trends within the field.

Web of Science (WoS) TR Dizin

“transversus abdominis plane block” “transversus abdominis"

v v

Initial Search Results Initial Search Results
n = 2,069 n=2388

Country Filter Article + Country Filter

Turkey / Turkiye — n =148 Turkey / Turkiye — n =52

v v

Out-of-Scope Exclusion Out-of-Scope Exclusion
5 publications excluded - n =143 10 publications excluded — n =42

v v

Duplicate Record Check
6 overlapping records removed from TR Dizin

v

WoS Final Publication Count TR Dizin Final Publication Count

n =143 n=36

v v

Total Publications Included in Analysis
WoS (n = 143) + TR Dizin (n = 36) = 179

Figure 1. Bibliometric analysis workflow
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3. Results

The initial search using the predefined keywords identified 2,069 records in the WoS
database. After applying the country filter, 148 publications remained eligible for screen-
ing. In the TR Dizin database, 88 records were identified, which were subsequently re-
duced to 52 after applying document type and country filters. During the eligibility as-
sessment, 5 publications from the WoS database and 10 publications from TR Dizin were
excluded for not meeting the inclusion criteria. In addition, 6 duplicate records indexed
in both databases were identified and removed from the TR Dizin dataset. Consequently,
a total of 179 publications, including 143 from WoS and 36 from TR Dizin, were included
in the final bibliometric analysis (Figure 1).

3.1. General Publication Profile

Analysis of the publications indexed in the WoS database demonstrated that the ma-
jority were published in journals indexed within the Science Citation Index Expanded
(SCI-E) (73.4%; n=105), followed by the Emerging Sources Citation Index (ESCI) (26.6%;
n=38). A limited number of publications were indexed in other WoS categories (2.1%; n=3).

With regard to publication language, WoS-indexed studies were published predom-
inantly in English (95.8%; n=137), whereas the proportion of Turkish-language publica-
tions was notably low (1.4%; n=2). In contrast, publications indexed in TR Dizin demon-
strated a more balanced language distribution, with comparable proportions of English-
language (55.6%; n=20) and Turkish-language (44.4%; n=16) articles (Table 1).

Table 1. General Bibliometric Characteristics of the Web of Science WoS and TR Dizin Databases

WoS (n=143) TR Dizin (n=36)
First publication year 2009 2011
Year with the highest publication output 2025 (n=22) 2022 (n=12)
Total citation count 1.578 39
Mean citations per article 11,03 1,08
H-index 22 4
English-language publications, n (%) 137 (95,8) 20 (55,6)
Turkish-language publications, n (%) 2 (1,4) 16 (44,4)

WoS: Web of Science; n: number of publications. The table is based on search data obtained on May 5, 2026.

3.2. Publication and Citation Trends Ouver Time

Temporal trend analysis demonstrated that the first Tiirkiye-affiliated publications
on TAP block indexed in the WoS database appeared in 2009. These early contributions
included the case report entitled “Ultrasound-guided bilateral transversus abdominis
plane block in a 2-month-old infant” and the commentary article “Is transversus abdomi-
nis plane block a real alternative to caudal anesthesia?” authored by Tekin M. and col-
leagues.”® In subsequent years, the annual number of WoS-indexed publications demon-
strated a steady and sustained upward trend. Notably, annual publication counts reached
double-digit values beginning in 2017, with the highest scientific output observed in 2025
(n=22). In contrast, data for 2026 provide only a partial representation because the year
has not yet been completed; nevertheless, 9 publications had already been identified at
the time of analysis (Figure 2-A).

Temporal analysis of the TR Dizin database demonstrated that the first publication
in this field appeared in 2011 and consisted of the clinical study entitled “Postoperative
analgesic efficacy of ultrasound-guided transversus abdominis plane block in total
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abdominal hysterectomy cases” authored by Erdogan N. and colleagues.? Unlike the rel-
atively consistent increase observed in the WoS dataset, publication activity in TR Dizin
exhibited a more fluctuating pattern over time. Annual scientific output reached its high-
est level in 2022 with 9 publications, followed by a marked decline in 2023 (Figure 2-A).

According to the WoS data, citation counts began to demonstrate an upward trend
after 2012. A particularly pronounced increase was observed during the 2017-2025 period,
culminating in the highest citation count in 2025 with 279 citations. Citation data for 2026
remain limited because the year has not yet been completed. In contrast, citation counts
in the TR Dizin database remained consistently low throughout the study period. The
highest annual citation numbers were recorded in 2020 and 2021, with 11 and 7 citations,
respectively (Figure 2-B).
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Figure 2. Annual publication and citation trends in WoS and TR Dizin databases. (A) Publication trends, (B) Citation

trends.

3.3. Citation Analysis

The 143 publications included from the WoS database received a total of 1,578 cita-
tions, corresponding to a mean citation count of 11.03 citations per article (Table 1). The
H-index of the dataset was calculated as 22.

The most highly cited publication was the article entitled “Quadratus Lumborum
Block Versus Transversus Abdominis Plane Block in Children Undergoing Low Ab-
dominal Surgery: A Randomized Controlled Trial” by Oksiiz G. and colleagues, pub-
lished in Regional Anesthesia and Pain Medicine in 2017, which received 144 citations.
The second most cited study was “Ultrasound-guided erector spinae plane block versus
oblique subcostal transversus abdominis plane block for postoperative analgesia of adult
patients undergoing laparoscopic cholecystectomy: randomized, controlled trial” by
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Altiparmak B. and colleagues, published in the Journal of Clinical Anesthesia in 2019, with
119 citations.! The five most cited publications indexed in the WoS database are summa-
rized in Table 2.

Table 2. Top Five Most Cited Articles in the Web of Science WoS Database

Authors Year Title Citation
Count
Oksiiz G, Quadratus Lumborum Block Versus Transversus Abdominis Plane
1 Bilal B, 2017 Block in Children Undergoing Low Abdominal Surgery: A Random- 144
Giirkan Y ized Controlled Trial10
Altiparmak B, Ultrasound-guided erecto.r TQ,pinae plane b;ock versus ob.lique sub-
’ Toker MK, 2019 c9sta1 transvers:us abdomlrus' plane block o'r postoperative analge- 119
. sia of adult patients undergoing laparoscopic cholecystectomy: Ran-
Uysal Al domized, controlled trialll
Sahin L,
3 Sahin M, 2013 Ultrasounfl-guided tra.nsversgs abdomir}is Plant'e block in children: 58
A randomised comparison with wound infiltration12
Gul R
Ipek CB, Comparison of ultrasound-guided transversus abdominis plane
4 Kara D, 2019 block, quadratus lumborum block, and caudal epidural block for 55
Yilmaz S perioperative analgesia in pediatric lower abdominal surgery13
Aum A The effi f ul d-guided bdominis pl
5 Bilgin F, 2011 ee .1cacy.o ultrasoun .—gul ed transversus abdominis plane 55
block in patients undergoing hysterectomy14
Kilickaya O

Citation counts are based on search data obtained on May 5, 2026. The first three authors of each article are presented in the table.

The 36 publications evaluated within the TR Dizin database received a total of 39
citations, corresponding to a mean citation count of 1.08 citations per article. The H-index
of this dataset was calculated as 4 (Table 1). The most highly cited publication was a re-
view article authored by Tekelioglu UY. and colleagues, published in 2013, which pro-
vided a general overview of TAP block and received 7 citations.!5

3.4. Most Productive Authors

Within the Web of Science (WoS) dataset, the most productive authors were Serkan
Tulgar, Arzu Yildirim Ar, and Ali Ahiskalioglu, each contributing six publications. These
authors were followed by Basak Altiparmak and Betiil Kozanhan, each with five publica-
tions. In the TR Dizin database, scientific productivity was more evenly distributed among
authors, with several researchers —including Hakan Akelma, Elif Oral Ahiskalioglu, Gii-
lay Ok, and Safak Emre Erbabacan —each contributing two publications.

3.5. Co-authorship Network Analysis

The VOSviewer-based co-authorship network analysis performed using WoS data
revealed a collaborative structure consisting of 17 authors, 3 clusters, and 62 inter-author
links among Tiirkiye-affiliated researchers in the field of TAP block. The total link strength
of the network was calculated as 109.

Evaluation of the network structure demonstrated that the first cluster was predom-
inantly centered around Serkan Tulgar and exhibited a collaborative pattern that also in-
cluded international partnerships. The second major cluster was organized primarily
around Ali Ahiskalioglu. Density map analysis further demonstrated that these two re-
searchers represented highly connected nodes within the collaboration network and con-
stituted the principal interaction hubs in the field.
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3.6. Keyword Analysis

Keyword co-occurrence analysis based on the WoS dataset revealed a network struc-
ture comprising 73 keywords, 11 clusters, and 336 inter-keyword links, with a total link
strength of 501. The analysis demonstrated that the term “transversus abdominis plane
block” constituted the central node of the network.

The most frequently used keywords were “transversus abdominis plane block”
(n=54), “postoperative pain” (n=27), and “laparoscopic cholecystectomy” (n=19). Evalua-
tion of the density map indicated that research activity was primarily organized around
two major thematic axes. The first axis was directly related to TAP block applications,
whereas concepts associated with postoperative pain and analgesia emerged as secondary
areas of thematic concentration (Figure 3).
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Figure 3. Keyword co-occurrence network

4. Discussion

In this study, Tiirkiye-based publications related to 'Transversus Abdominis Plane
Block' and their bibliometric characteristics were comprehensively evaluated using the
WoS and TR Dizin databases. The findings indicate that scientific interest and research
productivity in this field have increased substantially over time, particularly within inter-
nationally indexed journals. Moreover, the analysis revealed notable differences between
the two databases in terms of publication patterns, citation performance, language distri-
bution, and research continuity. Collectively, these findings suggest that while Tiirkiye
has established an increasingly visible scientific presence in TAP block research at the in-
ternational level, national and international publication platforms exhibit distinct biblio-
metric characteristics.
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International bibliometric analyses have demonstrated that research activity related
to Transversus Abdominis Plane Block entered a phase of accelerated growth, particularly
after 2010. In a comprehensive bibliometric analysis covering the 20072024 period, Cheng
et al. reported a marked increase in TAP block publications after 2017, with global scien-
tific output reaching its highest level in 2022.1¢ Similarly, Aladag et al. identified a sus-
tained upward trend in TAP block-related publications published between 2003 and
2023.7 Consistent with these international findings, the present study demonstrated that
Tiirkiye-originated WoS-indexed publications increased substantially after 2017 and
reached their highest productivity level in 2025. These findings suggest that Tiirkiye has
progressed in parallel with the global expansion of the TAP block literature. The wide-
spread adoption of ultrasound-guided regional anesthesia techniques, increasing integra-
tion of multimodal analgesia strategies into routine perioperative care, and broader im-
plementation of Enhanced Recovery After Surgery (ERAS) protocols may have contrib-
uted to this upward trend.

In the present study, the marked decline in the number of TR Dizin publications after
2022 was particularly notable. This finding may reflect a growing tendency among re-
searchers to preferentially publish in internationally indexed journals rather than national
databases. Supporting this interpretation, the majority of WoS-indexed publications were
published in SCI-E journals (73.4%), suggesting that TAP block research originating from
Tiirkiye has increasingly gained international visibility in addition to its quantitative
growth. The relatively low citation counts and limited H-index observed in the TR Dizin
dataset further suggest that nationally indexed publications may have more limited inter-
national dissemination and academic impact. Differences in publication language may
also contribute to this discrepancy, as WoS-indexed studies were published almost exclu-
sively in English (95.8%), whereas Turkish-language articles still constituted a substantial
proportion of publications in TR Dizin (44.4%) (Table 1).

International bibliometric analyses have identified the United States as the most pro-
ductive country in the field of TAP block research, followed by China and India.!¢'” Tii-
rkiye has also been recognized among the countries with visible participation in global
collaboration networks.!¢ In the present study, the high publication productivity of re-
searchers such as Serkan Tulgar, Arzu Yildirim Ar, Ali Aliskalioglu, and Basak Altiparmak,
together with the strong collaborative clusters formed around Serkan Tulgar and Ali
Ahiskalioglu in the co-authorship network analysis, suggests that TAP block research in
Tiirkiye has developed around specific academic centers and research groups. Moreover,
the presence of clusters involving international collaborations highlights the increasing
integration of Turkish researchers into global scientific networks.

In the present study, it was noteworthy that most of the highly cited publications
consisted of randomized controlled trials comparing TAP block with other interfascial
plane blocks. In particular, the study by Oksiiz G. and colleagues comparing quadratus
Iumborum block and TAP block in pediatric abdominal surgery was identified as the most
highly cited publication in the dataset,'* suggesting that comparative evaluation of TAP
block against alternative fascial plane techniques has become one of the major research
themes in the literature. This observation is also consistent with findings from the inter-
national literature. In the bibliometric analysis by Cheng et al., the most highly cited pub-
lication was likewise reported to be a randomized controlled trial comparing quadratus
Iumborum block with TAP block.'618 Furthermore, the high citation impact of the study
by Altiparmak et al. comparing erector spinae plane block with oblique subcostal TAP
block suggests that researchers from Tiirkiye have made important contributions not only
to the TAP block literature itself but also to the expanding field of newer-generation in-
terfascial plane blocks.
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This study has several limitations. First, the analysis was restricted to the WoS and
TR Dizin databases; therefore, publications indexed exclusively in other databases such
as Scopus, PubMed, or Embase may not have been captured. Second, bibliometric analyses
provide primarily quantitative evaluations and do not directly assess the methodological
quality or clinical relevance of individual studies. Finally, because citation counts are in-
herently time-dependent, the scientific impact of recently published articles may not yet
be fully reflected in the present analysis.

5. Conclusion

In conclusion, this bibliometric analysis demonstrates that Tiirkiye has exhibited sub-
stantial academic growth in Transversus Abdominis Plane Block research, particularly
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on the expansion of multicenter collaborations, the conduct of methodologically robust
prospective studies, and increased publication in high-impact journals. Taken together,
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