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Hybrid vascular approach reduces the length of hospital stay
in patients with chronically threatening limb ischemia and
multilevel atherosclerotic lesions

Sorin Barat

Endovascular Surgery Cath Lab, Department of Vascular Surgery, Timofei Mosneaga Republican Clinical Hospital, Chisinau, Republic of Moldova.

ABSTRACT

Introduction. Chronic limb-threatening ischemia represents the advanced stage of atherosclerosis and is often associated
with significant cardiovascular morbidity, resulting in high mortality rates. The hybrid approach combines surgical
and endovascular techniques, allowing for optimal revascularization of multilevel lower limb atherosclerotic lesions.
Additionally, the hybrid approach offers the advantages of shorter procedure times and reduced trauma compared to the
classical method. It is also expected to result in a shorter length of hospital stay for patients. Therefore, the aim of this
study is to analyze the relationship between the hybrid approach and the length of hospital stay compared to the classical
vascular surgical approach in patients with chronic limb-threatening ischemia, multilevel atherosclerosis, and a high
anesthesiologic risk.

Material and methods. The study compares the total and postoperative lengths of stay between two groups: a prospective
group (N = 48) of patients treated with hybrid revascularizations, and a control group (N = 50) treated with classical
vascular revascularizations. The included patients in both groups had multilevel atherosclerotic lesions (including aorto-
iliac, femuro-popliteal, and runoff) and chronic limb-threatening ischemia (Fontaine grade III and IV).

Results. The study analyzed the total and postoperative lengths of stay in both groups, including ischemia-based subgroups.
The results showed that both the total and postoperative lengths of stay were significantly shorter in the hybrid approach
group compared to the control group.

Conclusions. In cases where hybrid revascularizations were used, the length of hospital stay for patients with chronic
limb-threatening ischemia and multilevel atherosclerosis is significantly shorter compared to the classical vascular surgical
method.

Key words: multilevel atherosclerotic lesions, chronic limb-threatening ischemia, hybrid revascularizations, length of stay..
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classical method of surgical revascularization.

The research hypothesis

Patients treated with hybrid revascularizations for chronic limb-
threatening ischemia and multilevel atherosclerotic lesions
experience a shorter length of hospital stay compared to those
treated using the classical method of surgical revascularization.
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The novelty added by manuscript to the already published scientific literature

Endovascular surgery is a relatively new specialty in the Republic of Moldova, while hybrid revascularization itself represents
anovel treatment approach for patients with multilevel atherosclerotic lesions. Therefore, conducting an analysis of the length
of hospital stay for patients undergoing hybrid revascularizations compared to classical surgical revascularizations would

contribute valuable data to the existing literature.

Introduction

In 2010, estimates suggested that over 200 million
people worldwide were living with PAD. This represented
a 23.5% increase since 2000, which is largely attributed to
aging populations and the growing prevalence of risk factors,
particularly diabetes mellitus [1]. While CLTI is widely
recognized as a significant global healthcare issue, reliable
epidemiological dataon CLTIarescarce [1]. CLT1likely accounts
for less than 10% of all PAD cases, and individuals undergoing
amputation due to CLTI face a significantly higher risk of
premature death [1]. Without treatment, the risk of lower limb
loss in CLTI patients is approximately 25% within one year [2].
CLTI represents the advanced stage of atherosclerosis and is
often accompanied by significant cardiovascular morbidity,
resulting in high mortality rates due to stroke and myocardial
infarction [2]. Without timely identification of risk factors and
effective management of comorbidities, the prognosis for CLTI
patients is generally unfavorable, with a mortality rate ranging
from 20% to 26% within one year of diagnosis [2, 3]. A study
conducted on 574 CLTI patients who did not undergo limb
revascularizations revealed that 31.6% of patients died from
cardiovascular causes, while 23% required major amputations
[2, 4]. Hence, the objective of this study is to analyze the impact
of hybrid revascularizations on the length of hospital stay
for patients with CLTI, multilevel atherosclerosis, and a high
anesthesiological risk.

Materials and methods

This study utilized a prospective, superiority design,
comprising a study group (N = 48) and a historical control
group (N = 50) from the period of 2010-2015. The primary
objective of the study was to compare the efficacy of the
hybrid vascular approach with the classical vascular surgical
treatment for patients with multilevel atherosclerosis and
CLTI The ultimate endpoint of the study was to assess the
impact of the hybrid approach on reducing morbidity and
mortality within the study group. The sample size for the study
group was determined using the “Muresanu formula” The
study was conducted at the Republican Clinical Hospital, while
the control group was formed by selecting every 5th patient
file from the anonymized and codified records of 250 patients
in the hospital archive from the 2010-2015 period. Inclusion
criteria for the study were as follows: (1) men and women aged
over 50 years old; (2) presence of multilevel atherosclerotic
lesions; (3) diagnosis of CLTI based on Fontaine grades III
and IV or Rutherford 4-6 classification. Exclusion criteria for
the study were: (1) presence of an aortic infrarenal aneurysm
greater than 5.5cm; (2) inoperable patients; (3) patients in
terminal stages; (4) allergic to iodinated contrast material;

(5) presence of isolated atherosclerotic lesions; (6) absence
of CLTI; (7) refusal to sign the informed consent; (8) non-
compliant patients.

The study group consisted of all consecutive patients
meeting the inclusion criteria, with a total of N = 50. These
patients underwent hybrid interventions, which involved a
combination of one opensurgical reconstructionand another
endovascular procedure. Two patients were excluded from
the analysis due to their failure to attend the follow-up
visits. The follow-up assessments were conducted at one
month and three months post-treatment. Additionally, two
subgroups were formed based on the severity of ischemia,
categorized as Fontaine grade Il and IV. The study analyzed
both the total length of hospital stay and the postoperative
length of hospital stay for the patients. A database was
created to store the collected data, which was subsequently
subjected to statistical analysis using the “SPSS” software.
The statistical tests employed in the analysis included chi-
square, p-value calculations, and frequency analysis. The
study obtained ethical approval from the Ethics Committee
on 14.11.2016, with reference number 17.

Results

Demographicdataanalysisrevealed an equal distribution
between men and women in the study population, with no
significant statistical difference observed (x2 = 0.004, df =
1, p = 0.952). In both the study group and the control group,
the majority of patients were men: 44 patients (91.7%; 95%
CI [84.0-98.0]) in the study group and 46 patients (92.0%;
95% CI [84.0-98.0]) in the control group. The most common
age group among the patients was 60-69 years, comprising
21 patients (43.8%; 95% CI [29.4-57.8]) in the study group
and 28 patients (56.0%; 95% CI [40.1-70.0]) in the control
group. The next most prevalent age group was 50-59
years, with 17 patients (35.4%; 95% CI [22.2-50.0]) in the
study group and 13 patients (26.0%; 95% CI [14.0-38.0])
in the control group. However, the data did not reveal any
significant statistical difference between the two groups in
terms of age distribution (x2 = 1.979,df=3,p = 0.577).

The most prevalent comorbidity among the patients
was arterial hypertension, with a higher rate observed in
the study group (44 patients; 91.7%; 95% CI [83.3-98.1])
compared to the control group (36 patients; 72.0%; 95% CI
[59.1-85.1]). This difference between the two groups was
statistically significant (x2 =6.317,df =1, p=0.012). [schemic
heart disease was the second most frequent comorbidity,
with similar rates observed in both the study group (30
patients; 62.5%; 95% CI [49.0-77.8]) and the control group
(32 patients; 64.0%; 95% CI [51.0-77.8]), showing no
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significant statistical difference (x2 = 0.024,df =1, p = 0.878).
Chronic obstructive pulmonary disease was the third most
common comorbidity, being more prevalent in the control
group (32 patients; 64.0%; 95% CI [51.0-77.8]) compared
to the study group (23 patients; 47.9%; 95% CI [32.6-62.7]),
but this difference did not reach statistical significance (x2 =
2.573,df = 1, p = 0.109). Cerebrovascular disease, the fourth
comorbidity analyzed, was identified at similar rates in both
the study group and the control group. In the study group,
20 patients (41.7%; 95% CI[27.7-56.5]) had cerebrovascular
disease, while in the control group, 16 patients (32.0%; 95%
CI [19.6-44.7]) had the same condition. However, there was
no significant statistical difference between the two groups
(x2 = 0.985, df = 1, p = 0.321). The prevalence of DM was
relatively equal in both groups. In the study group, 17 patients
(35.4%; 95% CI [21.2-50.0]) had DM, while in the control
group, 13 patients (26.0%; 95% CI [13.7-37.5]) had DM. The
statistical analysis showed no significant difference between
the two groups (x2 = 1.022, df = 1, p = 0.312). The majority of
patients in both the study group (42 patients; 87.5%; 95% CI
[76.5-95.9]) and the control group (41 patients; 82.0%; 95%
CI [72.0-92.0]) had an anesthesiological risk score of ASA 3
(Severe systemic disease that is not incapacitating, mortality
1.8%) based on the ASA grading scale. However, there was
no significant statistical difference observed between the
groups (x2=0.571,df=1, p = 0.450).

Analyzing the total length of hospital stay in the two groups
in relation to the grade of limb ischemia, it was found that the
highest frequency for Fontaine grade III consisted of lengths
of stay within the period of 9-12 days. Out of 32 cases in the
study group, 11 cases fell within this period, compared to the
control group where the period with the highest frequency
was more than 14 days. Out of 22 cases in the control group,
11 cases had a length of hospital stay exceeding 14 days (Table
1). Thus, there was a significant statistical difference between
the groups (x2 = 10.53; df = 4; p = 0.03). Furthermore, a
moderately significant statistical difference was observed (x2
=15.53; df = 4; p = 0.004; V. Cramer = 0.536).

Table 1. Overall length of hospital stay in groups for Fontaine grade III
limb ischemia.

Length of hospital Study group Control group p
stay periods (N=32) (N=22)

3-5 days 3 -

6-8 days 8 x> =15.53
9-11 days 11 4 df=4
12-14 days 5 7 p=0.004
> 14 days 5 11

Note: p - significance level; x> - Pearson test; df - degrees of freedom.

Regarding the length of hospital stay after the
intervention, it was found that patients with Fontaine grade
[II limb ischemia from the study group required a period
of 3-5 days in 17 out of 32 cases. In contrast, patients from
the control group required 6-8 days in 7 out of 22 cases
and 9-11 days in 7 out of 22 cases (Table 2). A moderately
significant statistical difference was observed between the
groups (x2 =12.73; df = 4; p = 0.013; V. Cramer = 0.486).
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Table 2. Postoperative length of hospital stay in groups for Fontaine
grade Il limb ischemia.

Length of hospital  Study group Control group

stay periods (N=32) (N=22) P

3-5 days 17 4

6-8 days 12 7 Xz =12.73
9-11 days 2 7 df=4
12-14 days 1 3 p=0.013
> 14 days - 1

Note: p - significance level; x? - Pearson test; df - degrees of freedom.

When comparing the length of hospital stay of patients
with Fontaine grade IV limb ischemia, it was discovered that
the study group had the highest frequency for the period
of 6-8 days, with 5 out of 16 cases falling within this range.
Conversely, in the control group, the majority of patients
required more than 14 days, specifically 18 out of 28 cases
(Table 3). This difference between the groups was found to be
statistically significant with a moderate level of significance
(x2=10.93; df =4; p=0.027; V. Cramer = 0.498).

Table 3. Overall length of hospital stay in groups for Fontaine grade IV
limb ischemia.

Length of hospital  Study group Control group

stay periods (N=16) (N=28) P

3-5 days 1 -

6-8 days 5 1 ¥2=10.93
9-11 days 2 2 df=4
12-14 days 4 7 p=0.027
> 14 days 4 18

Note: p - significance level; x? - Pearson test; df - degrees of freedom.

Regarding the postoperative length of hospital stay in
patients with Fontaine grade IV limb ischemia, a significant
statistical difference was observed between the study and
control groups (x2 = 10.53; df = 4; p = 0.032; V. Cramer
= 0.489). Among patients with Fontaine grade IV limb
ischemia, the highest frequency was found in the 3-5 day
period, with 6 out of 16 cases in the study group. In the
control group, the majority of cases were in the 9-11 day
period, with 10 out of 28 cases (Table 4).

Table 4. Postoperative length of hospital stay in groups for Fontaine
grade IV limb ischemia.

Length of hospital Study group Control group

stay periods (N=16) (N =28) p
3-5days 6 1

6-8 days 5 7 x> =10.53
9-11 days 2 10 df=4
12-14 days 2 7 p=0.032
> 14 days 1 3

Note: p - significance level; x? - Pearson test; df - degrees of freedom.

Discussions

Hybrid interventions have become an integral part of the
strategy for limb salvage in patients with multilevel arterial
occlusive disease. Technical success, early results, as well as
long-term results, have shown to be at least comparable to
conventional endovascular and open vascular procedures.
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Hybrid revascularization offers the efficiency and
convenience of a single-stage revascularization [5]. Currently,
most of the combined procedures are performed by vascular
surgeons trained in both open and endovascular surgery.
Simultaneous hybrid interventions are associated with
potential benefits such as decreasing the length of stay, the
absence of the need to delay complete revascularization of the
ischemic limb, avoidance of puncture site complications due
to direct surgical access, and the possibility of open surgical
correction of inadequate endovascular revascularization
sites [6, 7]. In a study by Peter L. Faries et al,, all the combined
interventions were performed in a staged manner, with
an interval of 3.1 days between the open and endovascular
stages. When comparing simultaneous and staged hybrid
procedures, factors such as patient comfort and convenience,
length of stay, procedure costs, and the possibility of staging
the procedure were taken into consideration. These factors
demonstrate the advantages of choosing the simultaneous
hybrid procedure over the staged approach [8]. Elbadawy
A. et al, in their study, recommend decision-making based
on the patient’s risk and the severity of limb ischemia
when determining the appropriate strategy [9]. In a review
conducted by Christos D. Liapis and Elias A. Tzortzis, it was
concluded that combining open vascular and endovascular
techniques yields greater benefits compared to using each
technique alone [10]. James L. Ebaugh et al,, in their study,
identified 5 variables as confounders in the relationship
between staged and same-day procedures. Patients with the
following conditions were excluded from the final subgroup
analysis: (1) gangrene; (2) ischemicrest pain; (3) non-elective
admission; (4) chronic heart failure; and (5) renal failure.
After excluding patients with these confounders, hospital
charges and length of hospital stay were compared once
again. The results indicate that when performing elective
hybrid procedures in patients without gangrene, ischemic
rest pain, chronic heart failure, or renal failure, conducting
both the endovascular and open portions on the same day
significantly reduces total hospital charges by 78% and
length of hospital stay by 133% [11]. Therefore, compared
to the staged hybrid procedure, the simultaneous procedure
may lead to a shorter length of stay, reduced procedural
costs, and a broader range of revascularization options by
combining open and endovascular techniques [12, 13, 14].

Conclusions

The length of hospital stay for patients with CLTI and
multilevel atherosclerotic lesions is significantly reduced
when hybrid revascularizations are used compared to
conventional revascularizations.

Abbreviations

CLTI - chronic limb-threatening ischemia; PAD -
peripheral arterial disease; DM - diabetes mellitus.

Ethics approval

This study was approved by the Research Ethics
Committee (the name of the ethics committee or institutional
review board) (Reference No 17 from 14 November 2016).

L6 ]

Mold J Health Sci. 2023;10(2):3-6

Declaration of conflict of interests

Nothing to declare.

References

1.

10.

11.

12.

13.

14.

Conte MS, Bradbury AW, Kolh P, White ]V, Dick F, Fitridge
R, Mills JL, Ricco JB, Suresh KR, Murad MH; GVG Writing
Group. Global vascular guidelines on the management
of chronic limb-threatening ischemia. ] Vasc Surg. 2019
Jun;69(6S):3S-125S.e40. doi: 10.1016/j.jvs.2019.02.016.
Barat S. [Hybrid approach in treatment of patients with
multilevel peripheral artery disease and chronically threa-
tened limb ischemia]. Arta Medica (Chisinau). 2020;(3):92-
99. doi: 10.5281/zenodo0.4070076. Romanian.

Abu Dabrh AM, Steffen MW, Undavalli C, Asi N, Wang Z,
Elamin MB, Conte MS, Murad MH. The natural history of
untreated severe or critical limb ischemia. ] Vasc Surg. 2015
Dec;62(6):1642-51.e3. doi: 10.1016/j.jvs.2015.07.065.
Marston WA, Davies SW, Armstrong B, Farber MA, Mendes
RC, Fulton J], Keagy BA. Natural history of limbs with ar-
terial insufficiency and chronic ulceration treated without
revascularization. ] Vasc Surg. 2006 Jul;44(1):108-114. doi:
10.1016/j.jvs.2006.03.026.

Huynh TT, Bechara CF. Hybrid interventions in limb sal-
vage. Methodist Debakey CardiovascJ. 2013 Apr;9(2):90-4.
doi: 10.14797 /mdcj-9-2-90.

Balaz P, Rokosny S, Wohlfahrt P, Adamec M, Janousek L,
Bjorck M. Early and late outcomes of hybrid endovascu-
lar and open repair procedures in patients with periph-
eral arterial disease. Vasa. 2013 Jul;42(4):292-300. doi:
10.1024/0301-1526/2000290.

Joh JH, Joo SH, Park HC. Simultaneous hybrid revascular-
ization for symptomatic lower extremity arterial occlu-
sive disease. Exp Ther Med. 2014 Apr;7(4):804-810. doi:
10.3892/etm.2014.1513.

Faries PL, Brophy D, LoGerfo FW, Akbari CM, Campbell DR,
Spence LD, Hook SC, Pomposelli FB Jr. Combined iliac angio-
plasty and infrainguinal revascularization surgery are effective
in diabetic patients with multilevel arterial disease. Ann Vasc
Surg. 2001 Jan;15(1):67-72. doi: 10.1007/s100160010012.
Elbadawy A, Ali H, Saleh M. Midterm outcomes of common
femoral endarterectomy combined with inflow and out-
flow endovascular treatment for chronic limb threatening
ischaemia. Eur ] Vasc Endovasc Surg. 2020 Jun;59(6):947-
955. doi: 10.1016/j.ejvs.2020.02.028.

Liapis CD, Tzortzis EA. Advances in the management
of iliac artery occlusive disease: a short review. Vasc
Endovascular Surg. 2004 Nov-Dec;38(6):541-5. doi:
10.1177/153857440403800608.

Ebaugh JL, Gagnon D, Owens CD, Conte MS, Raffetto JD.
Comparison of costs of staged versus simultaneous low-
er extremity arterial hybrid procedures. Am ] Surg. 2008
Nov;196(5):634-40. doi: 10.1016/j.amjsurg.2008.08.003.
Jung HJ, Lee SC, Kim KY, Lee SS. Simultaneous hybrid oper-
ation common femoral endarterectomy and endovascular
treatment in multilevel peripheral arterial disease with
critical limb ischemia. Indian ] Surg. 2018 Apr;80(2):140-
145. doi: 10.1007/s12262-016-1570-2.

Schneider PA. Iliac angioplasty and stenting in association
with infrainguinal bypasses: timing and techniques. Semin
Vasc Surg. 2003 Dec;16(4):291-9. doi: 10.1053/j.semvasc-
surg.2003.08.007.

Balaz P, Rokosny S, Bafrnec ], Bjorck M. The role of hy-
brid procedures in the management of peripheral vas-
cular disease. Scand ] Surg. 2012;101(4):232-7. doi:
10.1177/145749691210100402.



CT finding of textiloma

https://doi.org/10.52645/MJHS.2023.2.02
UDC: 616.381-003.6-073.756.8

RESEARCH ARTICLE

Mold J Health Sci. 2023;10(2):7-15

N0

Computed tomography findings of abdominal textiloma

Serghei Gufu®’, Irina Cutitari?, Olga Gurschi®, Diana Zagadailov*, Iuvenalii Cosulinschi®, Igor Dontu®

'Department of Surgery, Institute of Emergency Medicine, Chisinau, Republic of Moldova

2Excellence Medical Center, Chisinadu, Republic of Moldova
3Magnific Medical Center, Chisindu, Republic of Moldova
“Department of Radiology, Institute of Emergency Medicine, Chisindu, Republic of Moldova
SGerman Diagnostic Center, Chisindu, Republic of Moldova
SGheorghe Paladi Municipal Clinical Hospital No.1, Chisindu, Republic of Moldova

ABSTRACT

Background. The unintentional leaving of gauze sponges in the abdomen after laparotomy is a rare but serious medical
error. The diagnosis of a textile foreign body can be challenging due to its rarity, potential long-term asymptomatic
evolution, and nonspecific imaging findings that may be unfamiliar to radiologists.

Materials and methods. The data of 13 radiologically identified and surgically confirmed cases of abdominal textilomas
treated over a 15-year period were assessed retrospectively. There were 10 women (76.9%) and 3 men (23.1%); the
average age was 38.5+4.7 years. The average interval between the previous procedure and the diagnosis of textiloma was
25.3%£15.2 months, ranging from 1 day to 16 years.

Results. The most common imaging patterns seen on CT included masses with a typical spongiform structure with
numerous small air bubbles and surrounded by a thin capsule, as well as a high-density, well-circumscribed lesion,
sometimes with mottled calcification, and a dense capsule with intense contrast accumulation. Based on surgical history,
physical examination, and CT scan findings, a likely diagnosis of textiloma was made before surgery in 11 (84.6%). In all
patients, a repeated open surgery was necessary to remove textile foreign bodies.

Conclusions. The possibility of an abdominal textiloma should be considered in the differential diagnosis of any
postoperative patient who presents with pain, infection, or a palpable mass. CT scanning is a practical and highly sensitive
diagnostic tool for detecting textilomas with characteristic imaging features in both chronic encapsulated and acute
inflammatory manifestations.
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Key messages

Whatis not yet known on the issue addressed in the submitted
manuscript

A textile foreign body inadvertently left in the abdominal cavity is a
rare and severe iatrogenic complication. The diagnosis of textiloma
is often difficult due to possible long-term previous asymptomatic
evolution as well as nonspecific and poorly familiar to physicians
imaging findings.

The research hypothesis

CT is a practical, useful, and highly sensitive diagnostic tool for
identifying abdominal textilomas with characteristic imaging
findings in both chronic encapsulated and acute inflammatory
manifestations.
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The novelty added by manuscript to the already published scientific literature

The possibility of an abdominal textiloma should be considered in the differential diagnosis of any postoperative patient
with pain, infection, or a palpable mass. CT scans serve as a decisive imaging method for the diagnosis of textiloma, its exact
anatomical location, the presence of possible complications, and justifying the need for repeated surgery.

Introduction

Textiloma denotes a cotton foreign body or textile matrix
remaining inside the patient’s body after the end of a sur-
gical procedure. Most commonly, they are diagnosed in the
abdominal cavity [1, 2]. The unintentional leaving of gauze
sponges in the abdomen following a laparotomy is a rare but
serious medical error. Depending on its location and evolu-
tion, the remaining foreign body can either undergo aseptic
encapsulation, which leads to pseudotumor appearance, or
cause a local acute inflammatory response with abscess de-
velopment [3, 4]. The time interval before detection of tex-
tiloma can vary from the immediate postoperative period to
decades after surgery. The diagnosis of a textile foreign body
is often difficult due to the rarity of the condition, which is
usually unexpected by clinicians, possible long-term previous
asymptomatic evolution, and nonspecific and imaging find-
ings that are poorly familiar to radiologists [3, 5].

Materials and methods

The present study was conducted in two medical insti-
tutions: The Institute of Emergency Medicine and Gheorghe
Paladi Municipal Clinical Hospital No.1. This study was ap-
proved by the Research Ethics Committee of the Nicolae
Testemitanu State University of Medicine and Pharmacy,
protocol No.48, from February 12, 2020. Data from com-
puted tomography (CT) identified and surgically confirmed
cases of abdominal textilomas treated over a 15-year pe-
riod (2006-2020) were analyzed retrospectively using in-
terviews with surgeons who were willing to disclose those
cases of foreign body retention. In some patients, CT scans
were performed in private medical centers (“Excellence”,
“Magnific”, and the German Diagnostic Center). The study
recorded several factors related to patients diagnosed with
textiloma, including their demographics, previous surger-
ies, clinical manifestations, preliminary diagnosis, and ex-
amination tools used. The study also looked at the interval
between the causal procedure and textiloma diagnosis, the
type of surgical intervention, the location of the foreign
body, and the disease’s further evolution.

The study emphasized cases with detailed CT images,
which were reconstructed in 3D using thin sections (1 mm)
in coronal and sagittal planes to provide a better under-
standing of the lesion’s extent and involvement of adjacent
structures. While the data and results of X-rays and abdom-
inal ultrasonography (US) were also considered, the study
focused on the clinical significance of CT images.

Thirteen cases of abdominal textiloma were included
in our study. Table 1 provides a summary of the patients’
characteristics, which showed that 10 of the patients were

women (76.9%) and 3 were men (23.1%). The average age
of the patients was 38.5%4.7 years, with a range of 20 to
74 years.

Ofthe 13 cases, 7 patients (53.8%) underwent a primary
surgical procedure due to general surgical conditions, while
6 patients (46.1%) underwent obstetric or gynecological
surgeries. The average interval between the previous proce-
dure and the diagnosis of textiloma using CT was 25.3+15.2
months, ranging from 1 day to 16 years.

Case 1. A 29-year-old woman underwent a caesarean
section. She returned 3 weeks later with abdominal pain
and a clearly palpable mass in the right part of the abdo-
men. On the native CT scan, a well-defined hyperdense mass
measuring 85x70x65 mm was revealed in the mesogastric
area, slightly to the right of midline, with numerous small
gaseous inclusions (Figure 1). A repeat open surgery was
performed with the simple retrieval of a textiloma (gauze
sponge). There was no involvement of the surrounding or-
gans. Postoperative evolution was favorable.

Fig. 1. Case 1: A native axial abdominal CT scan shows a well-
defined hyperdense mass in the mesogastric area, slightly to the
right from midline, with numerous small gas inclusions (arrows).

Case 2. A 28-year-old female patient had an incisional
abdominal hernia after a lower median laparotomy. Some-
where around 5 months after hernia repair with a synthetic
mesh, she developed vague abdominal pain, anorexia, and
constipation. In prehospital conditions, US and multidetec-
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Table 1. Clinical and radiological characteristics of patients with abdominal textiloma.
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No. S&’;\?‘g& Previous surgery Int;:lj\r/gg;om Preliminary diagnosis Location and size of the textiloma on CT
1 F, 29 Cesarean section 24 days Infected hematoma Right mesogastric area; 85x70x65 mm*
2 F 28 Incisional hernia repair 5 months Abdominal mass (textiloma) Midline pelvis; 37x43x60 mm
3 M, 52 Inguinal hernia repair 5,5 years Retroperitoneal cyst Right iliac area; 40x35x35 mm
4 E 27 E;?:rlr?eg;i(;fl %if;z:;:;l;n 5 days I(rtl;iglr; tr‘:;t)mal hematoma Left mesogastric area; 88x108x120 mm
5 F, 26 Ruptured ectopic pregnancy 2months  Abdominal abscess Left iliac area; 85x115x95 mm
6 F 32 Ruptured ectopic pregnancy 6 months Abdominal abscess (textiloma) Right subhepatic space; 72x98x74 mm
7 F 24 Left hemicolectomy 2,5 months Intestinal obstruction Right mesogastric area; 35x36x68 mmt
8 E 20 Spleno-renal shunt 16 years Ovarian dermoid cyst Left iliac area; 50x46x52 mm
9 F 74 gzz(rise?;r:lglcoefrthe bleeding 3 months Chronic purulent fistula (textiloma) Right mesogastric area; 58x69x95 mm
10 F 26 Cesarean section 1 day Foreign body (textiloma) Right hypogastric area; 40x73x124 mm
11 F 45 Total hysterectomy 4 years Abdominal mass (textiloma) Left pelvis; 43x65x50 mm
12 M, 57 Distal partial gastrectomy 16 days Subhepatic abscess (textiloma) Midline epigastrium; 60x117x51 mm
13 M, 60 Hartmann’s procedure 16 days Abdominal abscess (textiloma) Left subphrenic space; 109x85x125 mm

Note: * - the textiloma sizes are presented in the following order: anteroposterior x lateral x vertical; T - the only case of complete intraluminal migration of

textiloma and its localization inside the jejunal loop.

tor contrast CT scans were sequentially performed. On the
latter, in the pelvis almost along the midline, a rounded, en-
capsulated mass measuring 37x43x60 mm with a few air
bubbles inside is visualized. The capsule is dense, reaches a
thickness of 4 mm, and showed significant enhancement on
post-contrast study (Figure 2). Abdominal textiloma was
suspected, and the patient was admitted for redo surgery.
The foreign body (gauze sponge) was removed via laparot-
omy. An uncomplicated recovery followed. No pathological
clinical events were noted during the patient’s 1-year fol-
low-up.

Fig. 2. Case 2: A post-contrast coronal CT scan revealed a
rounded, encapsulated mass in the pelvis, almost in the midline.
Note the dense capsule with enhancement on the post-contrast

study (arrows).

Case 3. A 52-year-old man underwent inguinal hernia
repair using local tissues. After the surgery, the patient re-
mained asymptomatic without any complaints. However,
during a follow-up ultrasound examination 5.5 years later,
a cystic abdominal mass was discovered. A CT scan was rec-
ommended, revealing a well-defined, rounded formation
measuring 40x35x35 mm in size with inhomogeneous den-
sity in the right iliac area. The patient underwent an elective
open surgery, during which an elastic mass, unrelated to sur-
rounding organs, was removed. Upon gross pathological ex-
amination of the specimen, a non-degraded gauze swab was
found. The patient’s postoperative period was uneventful.

Case 4. A 27-year-old woman who underwent a physio-
logical delivery experienced a ruptured cervix, vaginal and
parametric hematomas, and intra-abdominal bleeding. A
median laparotomy was performed on the following day to
address the hematoma and ensure hemostasis. The patient
experienced severe abdominal pain, bloating, lack of peri-
stalsis, and signs of intra-abdominal infection during the
early postoperative period. Plain radiography and repeated
transabdominal ultrasounds were inconclusive. Five days
after the primary surgery, a CT scan was conducted, reveal-
ing a heterogeneous mass with air bubbles and encysted lig-
uid measuring 88x108x120 mm in the left mesogastric area.
Subsequent relaparotomy uncovered a textiloma (a large
surgical gauze pad) that was removed. The postoperative
course was normal, with wound healing achieved through
primary intention.

Case 5. A 26-year-old woman underwent surgery for
an ectopic pregnancy with intra-abdominal bleeding and a
subsequent tubectomy. Two months later; she was urgently
admitted to the surgical department with severe pain in the
leftiliac fossa, asthenia, and fever. A painful, elastic mass was
palpated in the left lower abdomen. An abdominal CT re-
vealed a well-defined oval structure measuring 85x115x95
mm with predominantly air content in the left iliac region,
covered with a dense capsule up to 10-15 mm thick. The

[9]
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patient underwent relaparotomy with suspicion of a late
postoperative abscess. A foreign body (gauze sponge) was
found inside the cavity formed by the omentum and sigmoid
colon. The textiloma was removed, and the infected cavity
was debrided and drained. However, a large bowel fistula
appeared during the postoperative period. Although the
fistula eventually closed spontaneously following conserv-
ative treatment, the patient’s hospital stays lasted 46 days.

Case 6. A 32-year-old woman presented with sudden
and progressively worsening abdominal pain and impaired
intestinal passage six months after undergoing a midline
laparotomy and tubectomy for an ectopic pregnancy. De-
spite receiving conservative treatment, the patient’s symp-
toms did not improve, and she sought urgent care at the
surgical department. Upon physical examination, her abdo-
men was swollen, diffuse tender and resistant. Ultrasound
imaging showed an isoechoic lesion in the upper right ab-
domen with an incomplete hyperechoic peripheral wall. An
emergent CT scan revealed a 72x98x74 mm encapsulated
mass with a cellular pattern and gas bubbles in the right
subhepatic space. The mass was also compressing the as-
cending colon, and the radiologist suspected the presence
of an intestinal fistula (as shown in Figure 3). During an
emergency relaparotomy, surgeons discovered a foreign ob-
ject — a gauze sponge soaked in intestinal contents - within
the abdominal cavity, causing erosion of the bowel wall. The
defect in the ascending colon was primarily closed, and the
patient experienced an uneventful postoperative recovery.
She was discharged after 15 days.

Fig. 3. Case 6: On contrast-enhanced coronal CT imaging, an
encapsulated mass with a spongy appearance and gas bubbles is
visible in the right subhepatic space (as indicated by the arrows).

Note the compression of the ascending colon by mass and
suspicion of intestinal fistula (open arrow).
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Case 7. A 24-year-old woman was urgently admitted to
the surgical department with intermittent diffuse abdom-
inal pain, nausea, and repeated vomiting. Physical exam-
ination revealed moderate abdominal distension but no
tenderness or peritoneal irritation. Two and a half months
before she underwent a left-sided colectomy for dolichoc-
olon and chronic constipation syndrome. Abdominal CT
with intraluminal contrast revealed a marked distention of
the proximal jejunal loops, as well as a blindly terminating
loop of the small bowel within the right mesogastric area
with a diameter of up to 5 cm, containing a mass measur-
ing 35x36x68 mm in size with mixed liquid and air bubble
contents, surrounded by heterogeneous high-density walls
(up to +200 Hounsfield units) (Figure 4). The radiologist
identified the mass as an accumulation of barium caused
by an incomplete intestinal obstruction. The patient un-
derwent surgery with suspicion of adhesive intestinal ob-
struction. During laparotomy, numerous dense adhesions
were observed between the dilated jejunal loop and ante-
rior abdominal wall, located about 100 cm from the Treitz
ligament. While separating the adhesions, the foreign body
(a crumpled surgical sponge) was found and removed from
the lumen, which had caused the obstruction. After partially
resecting the damaged segment, intestinal continuity was
restored by an end-to-end anastomosis. The postoperative
period was complicated by a deep surgical site infection and
a subcutaneous evisceration. The patient stayed in the hos-
pital for 30 days.

Fig. 4. Case 7: An axial abdominal CT scan with intraluminal
contrast revealed a markedly dilated jejunal loop that was
blindly terminating within the right mesogastric region. The loop
contained an obscure mass with mixed fluid-bubble contents and
was surrounded by high-density walls (arrows).

Case 8. A 20-year-old woman was electively admitted
to the hospital. Sixteen years ago, at the age of 4, she un-
derwent spleno-renal shunting for prehepatic portal hyper-
tension and bleeding from dilated esophageal varices. An
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outpatient CT scan with intraluminal contrast revealed a
spherical mass in the left iliac region measuring 50x46x46
mm with well-defined contours and high soft tissue densi-
ty (+46 Hounsfield units), but with hypodense areas (+16
Hounsfield units) and multiple mottled calcifications (Fig-
ure 5). The patient was asymptomatic. During laparotomy;,
around, tumor-like mass of densely elastic consistency that
closely adhered to the small intestine loop was found. The
mass was removed without damaging the surrounding or-
gans. A gauze pad was found inside the pseudotumor on
gross specimen cutting. The postoperative period was un-
complicated.

Fig. 5. Case 8: An axial abdominal CT scan with intraluminal
contrast reveals a spherical mass in the left iliac area with well-
defined contours, high soft tissue density, and multiple mottled

calcifications (arrows).

Case 9. A 74-year-old woman underwent duodenotomy
and hemostatic oversewing of a duodenal ulcer due to re-
current bleeding. In the postoperative period, a chronic pu-
rulent fistula opened in the scar after midline laparotomy,
without any tendency to close over the next 3 months. An
X-ray contrast study of the fistulous canal revealed a large
intra-abdominal cavity with amorphous content. On CT, an
inhomogeneous, oval-shaped mass measuring 58x69x95
mm with multiple gas inclusions was visualized in the right
mesogastric area, surrounded by a capsule up to 6 mm
thick. A diagnosis of a retained surgical sponge (textiloma)
was made, which was confirmed during a subsequent lapa-
rotomy where the gauze sponge was removed. The postop-
erative course was uneventful.

Case 10. A 26-year-old woman at 28-29 weeks of preg-
nancy was urgently hospitalized for premature detachment
of the placenta, and an emergency cesarean section was
performed. The next day, due to the patient’s poor condition
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and severe abdominal pain, there was suspicion of intra-ab-
dominal bleeding from spontaneous rupture of the spleen.
Abdominal ultrasound and CT scans were performed se-
quentially. On the CT scan, an irregular-shaped mass, rela-
tively hyperdense, with numerous air bubbles, well delim-
ited from surrounding tissues, measuring 40x73x124 mm
was identified in the right mesogastric region (see Figure
6). The radiologist described the findings as a residual tex-
tile foreign body in the abdominal cavity, likely a retained
surgical sponge. An urgent laparotomy was performed, and
the gauze sponge was retrieved. The postoperative period
was uneventful.

Fig. 6. Case 10: A post-contrast axial abdominal CT scan showed
an irregular-shaped mass, well delimited, relatively hyperdense,
with numerous air bubbles, located in the right mesogastric
region (arrows).

Case 11. A 45-year-old woman who underwent total hys-
terectomy 4 years ago presented with moderate abdominal
pain. Physical examination revealed a palpable mass in the
left suprapubic area. A CT scan of the pelvis revealed a solid
mass measuring 43 x 65 x 50 mm with a high density cap-
sule enhancement in the post-contrast phase located to the
left of midline. The diagnosis of textiloma (surgical gauze
sponge) was made, and elective surgery was performed to
remove the mass along with a fragment of a covering omen-
tum. The postoperative period was uneventful.

Case 12. A 57-year-old man had a long-standing duode-
nal ulcer and presented with marked gastric outlet stenosis.
In the early postoperative period following a Billroth-I dis-
tal partial gastrectomy, the patient developed progressive
signs of abdominal infection: tenderness in the upper abdo-
men, muscular resistance, peritoneal signs, high fever, and
leukocytosis. Abdominal ultrasound showed a well-defined
multiseptated fluid collection measuring 75x32x70 mm. CT
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scan with intravenous contrast revealed a typical “spongi-
form” structure of 60x117x51 mm, with areas of fluid and
entrapped small gas bubbles, located in the epigastrium,
in the projection of the omental bursa. The diagnosis of
textiloma was not in doubt and was based on the patient’s
previous surgical history and imaging findings. A surgical
gauze sponge was removed through a limited laparotomy
on the 16th day after the initial surgical intervention. How-
ever, later on, the patient was diagnosed with an abscess in
the same area, caused by infected pancreatic necrosis and a
gastroduodenal anastomosis fistula. Intensive conservative
tratment resulted in a gradual improvement and spontane-
ous closure of the fistula. However, the patient’s hospital
stay lasted for a total of 73 days.

Case 13. A 60-year-old man had emergent surgery for
acute large bowel obstruction due to an occlusive tumor of
the sigmoid colon. He underwent the resection of the sig-
moid colon and a terminal colostomy (Hartmann’s proce-
dure). The early postoperative period was complicated by
diffuse abdominal pain, intestinal paresis, and high fever.
Abdominal US was inconclusive, although it suggested an
abscess. On CT scan, in the left upper abdomen, a slightly
encapsulated mass with a spongiform pattern and multi-
ple gas bubbles inside, measuring 109x85x125 mm in size,
is visualized, along with infiltrative changes in adjacent
tissues. Thus, 16 days after the primary procedure, a re-
laparotomy was performed with the removal of a foreign
body (gauze sponge). There was a rapid disappearance of
the pathological symptoms, and after 4 days he was dis-
charged.

Results

Among the patients included in our study, the primary
surgery was performed for urgent indications in 7 (53.8%)
cases and in 6 (46.1%) cases on an elective basis. Females
made up the vast majority—76.9%. During the analysis of
case histories, other possible causes that could explain the
unintentional leaving of textile foreign bodies in the ab-
dominal cavity were also established, but they were not the
purpose of this study and are not presented here. Only two
patients had no pathological symptoms at the time of their
textiloma diagnosis. The remaining 11 (84.6%) patients
were symptomatic, with abdominal pain and a palpable
mass being the most common manifestations.

Plain abdominal radiography and/or contrasted intesti-
nal studies were performed in 9 cases, mainly to confirm or
rule out the diagnosis of intestinal obstruction. The lesions
did not show a definite pattern on radiographs, and in rela-
tion to textilomas, the studies were unremarkable. In only
one patient (Case No.4), the radiologist noted an extensive
area of homogeneous opacity that displaced bowel loops. In
another patient (Case No.7), only a retrospective analysis
of a contrast series made it possible to visualize an intralu-
minal textiloma as an oval structure covered with a barium
mass. Finally, in case No.9, the X-ray contrast of a chronic
purulent fistula opening in the postoperative scar suggested
the presence of an abdominal foreign body.
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Ultrasound scanning of the abdominal cavity was per-
formed in 12 patients, except for one case with intestinal
obstruction. In some cases, multiple scans were conducted.
The presence of an intra-abdominal mass with a typical pat-
tern of ultrasound visualization for textilomas was found
in half of the cases (6 patients), which was characterized
as a thick-walled hypoechoic mass with strong posterior
acoustic shadowing. In four cases, the foreign body was
characterized by the radiologist as an abscess, and in two
more cases it turned out to be uninformative. However, ab-
dominal ultrasound was not the ultimate diagnostic tool for
determining indications for repeated surgery in any of the
cases included in our series.

According to the CT results, a textiloma was found in the
upper abdomen cavity, including the subphrenic and subhe-
patic spaces, in three cases; at the mesogastric level, in four
cases; in the left and right iliac fossa, in three cases; and in
the pelvic cavity, in three cases. The median size of the tex-
tiloma was 61x72x77 mm (anteroposterior x lateral x verti-
cal length). The minimal volume of the lesion was 40x35x35
mm, and the maximal was 109x85x125 mm. In the majority
of cases (n = 12), the lesion had a clearly defined oval or
rounded shape. Only in patient No.10, who had less than 24
hours from the surgical intervention to the discovery of the
foreign body, did the pathological mass appear to have an ir-
regular shape. In eight cases (61.5%), the mass had a typical
spongiform structure with numerous small air bubbles and
was surrounded by a thin capsule. In the other four patients
(30.8%), a high-density, well-circumscribed lesion was vis-
ualized without any air component inside, but sometimes
with mottled calcification and a dense capsule with intense
contrast accumulation. It is noteworthy that the interval
from causal surgery until the diagnosis of textiloma was
1.71+0.6 months in the “spongiform structure” group, while
in the “solid mass” group, it was 78.3+40.8 months. One pa-
tient (Case No.7) had an atypical CT scan presentation of a
textile pad mimicking a barium mass in a small bowel loop
and was diagnosed only during surgery.

Based on surgical history, physical examination, and
CT scan findings, a likely diagnosis of textiloma was made
before surgery in 11 of 13 cases (84.6%). In all patients, a
repeated laparotomy was necessary to remove the textile
foreign bodies. In most cases (n = 11), surgery was limited
to simple gauze sponge retrieval, but in the other two cas-
es, more complex reconstructive procedures were required,
including segmental resection of the jejunal loop with end-
to-end anastomosis (Case No.7) and closure of the ascend-
ing colon fistula (Case No.6). However, severe complications
occurred in the early postoperative period in cases No.5, 7,
and 12. These complications included sigmoid colon fistula,
subcutaneous evisceration, and gastroduodenal anastomo-
sis leak, respectively, which required intensive conservative
treatment and resulted in a prolonged hospital stay.

Discussion

Textiloma is a medical condition defined as a textile for-
eign body that has been inadvertently left within the patient
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and is discovered at any time after the patient exits the op-
erating room [6]. The term “textiloma” is derived from “tex-
tilis” (tissue, cotton) in Latin and “oma” (tumor, edema) in
Greek [7]. Other definitions of the condition in the medical
literature include “gossypiboma”, “gauzoma”, “muslinoma”,
“cottonoid”, and “cottonballoma” [1, 8, 9]. Retained foreign
bodies belong to the category of “never events”, which are
caused only by human error and should not occur as they
are easily preventable. However, if they do occur, they can
lead to tragic consequences for the patient, causing in-
creased morbidity and even mortality [4, 8].

Gauze sponges and pads are the most commonly left
objects in patients’ cavities and tissues due to their univer-
sal use during all surgical procedures, relatively small size,
and amorphous structure, especially when they soak up
and become saturated with blood and other liquids [1, 5].
Most often, textilomas were found in the abdominal cavity, a
fact explained by the complexity of its anatomy and its large
volume [1, 2]. The incidence of abdominal textilomas is not
known, and most publications are limited to reports of sin-
gle cases or small series, due to possible legal and/or repu-
tational implications for the hospital and surgeons involved
[2]. However, according to the most reliable data, the inci-
dence of abdominal textiloma is estimated to range from 1 in
1,000 to 1 in 1,500 for intra-abdominal operations [10, 11].

Any foreign object elicits a reaction in the human body
[9]. The manifestations of this reaction, as well as the nat-
ural evolution of foreign textile items unintentionally left in
the human body after surgery, are variable and depend on
the item’s location, composition, grade of bacterial contami-
nation, and the individual host’s response. Patients with tex-
tiloma can have two main types of foreign body reactions [3,
4, 7]. The most common is an aseptic fibrous inflammatory
reaction and adhesion that encapsulates the textile item in
the omentum and surrounding organs. These patients usu-
ally remain asymptomatic and are discovered incidentally,
as happened in cases No.3 and 8 in our series, or have very
limited and non-specific symptoms, dominated by general
malaise, vague pain, and sometimes a palpable abdominal
mass (cases No.1, 2, 5, and 11). The second known reaction
is of the exudative-inflammatory type, which leads to the
formation of an abscess or purulent fistula. This reaction
usually manifests acutely, in the early postoperative period
or much earlier than the fibrinous reaction [12], in the form
of persistent inflammation and local septic complications
(cases No.4, 9, 12, and 13). The most threatening evolution
of textiloma is associated with the gradual erosion of the
bowel wall due to a combination of mechanical pressure
and localized inflammation. The final part of this process is
the bowel wall destruction, with partial or complete migra-
tion of the gauze sponge into the intestinal lumen. In our
series, colonic fistula development was documented in two
cases (No.5 and 6). However, in patient No.7, the textiloma
completely migrated into the jejunal lumen, causing acute
intestinal obstruction.

In any case, clinical signs are often nonspecific, and the
possibility that a foreign body was left behind is rarely con-
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sidered when assessing the postoperative course, particu-
larly in the early stages. Therefore, imaging studies play a
decisive role in making a timely diagnosis. Conventional ra-
diography is the standard method for the initial diagnosis of
acute abdominal abnormalities, including the detection of
remaining sponges [13]. The exam is especially effective if
the gauze sponge has a radiopaque marker, which is in line
with universal surgical recommendations [1, 14]. Unfortu-
nately, the use of radiopaque markers on surgical sponges
is inconsistent in the Republic of Moldova. In our series of
thirteen patients, all of whom had their primary surgeries
in different hospitals across the country, none of the surgi-
cal sponges had a radiopaque marker. This made it difficult
to visualize them during imaging studies. In some cases, a
plain abdominal X-ray may reveal a faint soft tissue density
with mottled lucencies due to trapped air or abscess forma-
tion. While this finding may raise suspicion, it cannot con-
firm the diagnosis of textiloma with certainty [4].

On abdominal ultrasound, textilomas typically appear as
well-defined masses that can be either cystic or solid. Ultra-
sound features typically include a wavy internal echogenic
source with a hypoechoic rim and a dense posterior shadow
[4, 13, 15]. Posterior acoustic shadowing is the most char-
acteristic sonographic feature of textilomas and may result
from the retained sponge or from areas of calcification or
air within the mass [13, 15]. However, ultrasonography has
some limitations, such as operator dependence, difficulty
identifying foreign bodies at greater depths or located pos-
teriorly to a gas-containing hollow viscus, and the possibil-
ity of presenting false-positive results in cases where scars
and calcifications of other etiologies are present [13]. Of
the 13 patients in our series, only 2 ultrasound scans were
completely uninformative. In the remaining patients, a “vol-
ume mass’ was visualized or an “abdominal abscess” was
suspected. However, in no case did the examiner definitively
identify the lesion as a “retained foreign body.” This could
be because radiologists may not receive adequate training
or have enough experience in recognizing surgical sponges,
and therefore may lack complete information about what
these objects might look like. As a result, the abdominal ul-
trasound data in our study were inconclusive and only in-
dicative and could not be used to justify a diagnosis or fur-
ther therapeutic measures. Additionally, ultrasound scan-
ning was not able to provide information on the anatomical
relationships of the textiloma.

In cases of abdominal textiloma, a CT scan may be in-
dicated in the presence of indeterminate or non-specific
clinical manifestations, or in the presence of predispos-
ing findings from previous examinations. On CT, the most
characteristic feature of a textiloma is a heterogeneous,
low-density cystic lesion with a typical spongiform pattern
resulting from trapped gas bubbles, surrounded by a thin,
high-density capsule that exhibits marked enhancement af-
ter contrast administration [4, 12, 16]. In chronic cases, the
gas bubbles within the retained gauze piece are gradually
absorbed, and the textiloma acquires the visual characteris-
tics of a round or oval soft-tissue-density mass with a thick
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capsule, strong wall enhancement, and calcifications [15].
The latter is often defined as a so-called “calcified reticulate
rind” sign, which is probably formed by gradual deposition
of calcification along the fiber network of the surgical gauze
[17]. In our study, we observed both acute and chronic CT
appearances of textiloma, with these features closely re-
lated to the disease duration. The acute form was typically
detected after an average of two months, while the chronic
form was found after an average of 78 months. Importantly,
in all cases, regardless of the clinical manifestations and du-
ration of the disease, CT scanning was the decisive imaging
method, allowing for the identification of a mass related to a
foreign body and the establishment of an accurate diagnosis
of textiloma, including its anatomical location, the presence
of possible complications, and the need for repeated surgi-
cal intervention.

Once a textiloma is diagnosed, surgical removal should
be performed even if the patient is asymptomatic to prevent
potential complications that could lead to a high mortality
rate [2, 4, 8]. In our series, most patients were symptomatic,
and all cases of textiloma were surgically removed through
open laparotomy. While most surgeries were technically
simple and involved only the retrieval of the foreign body,
two patients required more complex reconstructive proce-
dures. Furthermore, the postoperative course was challeng-
ing for three patients, requiring prolonged hospitalization.
However, all of these repeated surgeries could have been
easily avoided with timely detection and removal of the re-
tained sponges.

Undoubtedly, prevention is the best treatment modality
for textile foreign bodies forgotten in the abdominal cavity.
Many systems and safeguards are applied in the operating
room to ensure that no material is left behind unintentional-
ly after closure [1, 2]. The most common recommendations
include creating a well-organized operating room with min-
imal distractions, ensuring optimal communication among
the surgical team and support staff, and strictly adhering to
patient safety measures, which are maintained by careful-
ly, consistently, and informally following all the rules of the
“Surgical Safety Checklist” developed by the World Health
Organization in 2009 [14]. Counting items at the time of
surgery is the most widely used method for the screening of
textile surgical objects, with established protocols in place.
In fact, the process by which counts are performed is not
standardized and is often modified according to individual
hospital policies. At the end of 2022, the Ministry of Health
of Moldova approved the National Guidelines for “Safety
of Surgical Patient in the Operating Room”, which, among
other things, provides clear recommendations on standard
rules for counting gauze sponges and other surgical objects
during surgery [18]. It provides four separate counts dur-
ing each operative procedure: (1) before surgery begins; (2)
before closure of any hollow organ; (3) before closure of a
laparotomic wound; and (4) during suturing or closure of
the skin. In addition, the movement of all surgical objects
and instruments should be closely monitored throughout
the operation, and the surgeon should carefully explore the
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abdominal cavity for foreign bodies, regardless of the final
count results. In accordance with international standards,
the Guidelines strongly recommend the use of only surgical
textile materials with an incorporated radiopaque marker
in open body cavities [14, 18]. Of course, the latter meas-
ure does not prevent inadvertently leaving gauze sponges in
the abdominal cavity, but in cases of inconsistency in their
count before closure, intraoperative radiography of the en-
tire surgical field makes it easy to identify the lost object.

Conclusions

Our study showed that despite increased attention to pa-
tient safety, textiloma is still encountered in daily surgical
practice. The possibility of an abdominal textiloma should
be considered in the differential diagnosis of any postopera-
tive patient who presents with pain, infection, or a palpable
mass.

The CT scan is a practical and highly sensitive diagnostic
tool for detecting abdominal textilomas with characteristic
imaging features in both chronic encapsulated and acute in-
flammatory manifestations.

Prevention of abdominal textiloma can be achieved
with increased vigilance and strict adherence to preventive
measures and strategies in the operating room, aimed at a
careful count of sponges and instruments as well as thor-
ough cavity exploration.
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ABSTRACT

Introduction. Premature birth can occur at any age; however, it is important to note that the risk of preterm birth can vary
based on several factors, including the mother’s medical history, general health, and lifestyle. There is thought to be a rela-
tionship between maternal age and the risk of preterm birth, although the exact nature of this relationship may vary. At the
same time, it is considered for ages over 35, an increased risk factor for the evolution of pregnancies with complications.
Pregnant women over 35 face a higher risk of premature birth. This increased risk may be associated with age-related fac-
tors such as underlying health conditions, higher rates of multiple pregnancies (due to fertility treatments), and potential
placental dysfunction.

Material and methods. In the given study, the biomarkers IL-6, IL-8, IL-10, IL-12, SDF-1a and VEGF in amniotic fluid (AF)
and maternal blood were investigated, considering the above as predictive of premature birth outcome. At the same time, the
oxidative stress status of maternal blood and amniotic fluid collected in the second trimester of pregnancy was identified.

Results. In the research, we obtained statistically significant increases in the biomarkers AAT-isopropyl, G-GTP, HPL-iso-
propyl from the amniotic fluid taken from pregnant women over 35 years of age in the second trimester of pregnancy in
those pregnant women who had a preterm birth. In the serum of pregnant women with premature birth, an increase in
the concentration of carnosine-histidine peptides, G-GTP, GR and SH (thiol) groups was identified, and the decrease in the
values of SDF 1a, HPL - hexane and IL-12 were statistically significant in the serum pregnant women compared to that of
the amniotic fluid.

Identifying the values of biochemical mediators during pregnancy can be a method of predictive diagnosis

Conclusions. Our study shows the relationship between some concentrations of oxidative stress biomarkers (AAT-isopro-
pyl, HPL-isopropyl and G-GTP, IL-12) in amniotic fluid, and values of (Carnosine Histidine Peptide, GR and SH and SDF-1a)
in the serum of pregnant women, in the second trimester of pregnancy.

Keywords: premature birth, preterm delivery, risk factors, pregnancy over the age of 35 years, cytokines, inflammation,
biomarkers, IL-6, IL-8, IL-10, IL-12, SDF-1a, VEGF, oxidative stress, amniotic fluid.
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Key messages

What is not yet known about the issue addressed in the sub-
mitted manuscript

Premature birth can be associated with a number of complications
and risks for both mother and baby. Babies born prematurely may
have breathing difficulties due to the immaturity of their lungs,
which could diminish their quality of life.

Immune biomarkers, determined from the blood of pregnant wom-
en over 35 years of age and from the amniotic fluid, are informative
with predictive value for pregnancies ending in premature birth.
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The research hypothesis

Observational analytical cohort study in preterm birth prediction in women over than 35 years from the second trimester of
pregnancy by investigating the correlation between the level of oxidative stress and cytokines in fetal amniotic fluid (AF) and
maternal blood, taken in the second trimester of pregnancy in pregnant women aged over 35 years at which the premature
birth was subsequently certified.

The novelty added by manuscript the already published scientific literature

Following the results received in the study, the identified immune mediators were found to be involved in the prediction of
pregnancy complications, due to premature birth. Importance multifunctional of cytokine, involved in the immune response
mechanisms, in the case of the given study it is associated with the complication of pregnancy through preterm birth in women

over than 35 years.

Introduction

Premature birth is one of the main causes of perinatal
morbidity and mortality [1-3]. For women with pregnancy
over 35 years, the risk of pregnancy complications is wor-
rying.

It is considered one of the main causes of maternal mor-
bidity, and it refers to the presence or occurrence of diseas-
es conditions, or health complications [4, 5].

In recent years, in the Republic of Moldova, there is a
tendency to postpone pregnancy after the age of 35 [6, 7].

With age, the woman’s body is more susceptible to
chronic pathological manifestations, medical complications
during pregnancy in pregnant women over 35 years of age
are determined by the aging of the reproductive system,
which includes the increased risk of complications during
pregnancy.

One of the complications during pregnancy and birth is
hemorrhage, which is often due to premature births. Antic-
ipating the pathologies of the pregnancy evolution, as well
as an early diagnosis of the pathologies that complicate the
pregnancy evolution would significantly influence the prog-
nosis of maternal risk in pregnancy [6].

Premature birth is one of the main causes of perinatal
morbidity and mortality. For women with pregnancy ob-
tained through the in vitro fertilization method, over 35
years old, the risk of pregnancy complications is worrying.

It is considered one of the main causes of maternal mor-
bidity, and it refers to the presence or occurrence of diseas-
es, conditions or health complications

Numerous studies have identified the role of oxidative
stress and cytokines in the pathogenesis of preterm birth
[7,8].

The purpose of the study: to identify the correlation be-
tween preterm birth and the level of oxidative stress in fetal
amniotic fluid and maternal serum collected in the first tri-
mester of pregnancy in pregnant women over 35 years old.

Materials and methods

A clinical trial has been performed in the National Center
of Reproductive Health and Genetics in the Republic of Mol-
dova and has included the pregnant women after 35 years,
who have been subjected to an invasive prenatal diagnosis

(amniocentesis). According to the pregnancy outcome, from
a cohort of 65 women, which were divided into 2 groups: the
first group of pregnant women over 35 years (37.8+0.48),
the study group, was made up of 11 patients who have been
included in the group with premature birth, and second
group control from 35 to 37 years old (36.4+0.83) who had
no complications in pregnancy.

The study has been approved in 20 June 2011, by the
“Research ethics committee of State University of Medicine
and Pharmacy Nicolae Testemitanu”, created by Senate De-
cision no. 6/1 of August 30, 2010 in accordance with the
provisions of the National Legislation. An informed consent
has been obtained from each subject at the beginning of the
study.

Amniocentesis and blood samples: The intervention
has been performed aseptically, transabdominal ultra-
sound-guided, 20 ml of amniotic fluid has been extracted
first for the further diagnostic tests according to the cytoge-
netically screening, subsequently 10 ml of amniotic fluid
has been removed and divided into 2 ml aliquots and stored
at -48°C until being analyzed.

The venous blood has been collected after the amnio-
centesis procedure and drawn into the specimen tubes for
serum extractions and tubes containing EDTA as anticoag-
ulant for plasma extractions. The plasma and serum have
been prepared by centrifugation, aliquoted and stored at
-48°C until being analyzed.

Assay of serum and amniotic fluid cytokines IL-6, IL-8,
IL-10, IL-12, SDF-1a, VEGF, concentrations have been meas-
ured by specific quantitatively affordable enzyme linked
immunosorbent assay (ELISA) kits (PeproTech Inc., Minne-
apolis, USA.) according to the manufacturer’s instructions.
The assays have been carried out in flat-bottomed 96-well
immunoplates (MaxiSorp, Nunc, Wiesbaden, Germany).
The amniotic fluid and serum have been measured using
BioTek’s PowerWave HT microplate spectrophotometer. A
standard curve has been made in parallel to each assay and
the results have been converted into pg/mL.

Oxidative stress markers were also analyzed: AAT%-hex-
ane, AAT-isopropyl, HPL-hexane-early, HPL-hexane-late,
HPL-hexane-intermediate, HPL-isopr-early HPL, HPL-iso-
pr-intermediate, DAM, NO, Histidine peptides Carnosine,
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Catalase, ROS, G-GTP, Total proteins, Albumin, PPOA,Thiol
groups of prot, Thyoredoxin, Glutaredoxin, AIM, GR, K, Ca,
G-S-T, AGE, S-nitrosothiols, GPO, SH groups, He had dammed.

The analysis of the obtained data was performed on a
personal computer using standard programs such as Mi-
crosoft Word 2010, Microsoft Excel 2010, Statistica 10. The
qualitative indicators were analyzed using the non-par-
ametric method - the calculation of the Chi-square test,
which allows to evaluate the statistical significance of the
differences between two or more relative measures and the
Chi-square corrected by Yates for continuity.

Results

In a cohort of 65 pregnant women over 35 years old
examined in the present study, 11 developed premature
births.

Examining the biomarkers of both groups, up to 21
weeks of gestation, proved informative. Of all the cases in-
vestigated, the take-off premature birth were registered in
the term after 35 weeks of gestation and resulted in prema-
ture birth.

No specific difference was found between the groups
included in the study the stage of the second trimester of
pregnancy related to the obstetric and anamnestic anteced-
ents of pregnant women over 35 years.

Although many studies have shown that elevated levels
of cytokines and oxidative stress may be associated with an
increased risk of preterm birth in certain situations, such as
intrauterine infections, cervical and amniotic sac inflamma-
tion, or complications such as preeclampsia.

In the blood serum taken from the pregnant women in
the given study, who later developed premature birth, an
insignificant increase of the following markers was attest-
ed: The level of cytokine biomarkers IL-6, from the blood
of the pregnant woman (score 0.108, p = 0.742), IL-6, from
the amniotic fluid (score 1.3930, p = 0.238), the level of IL-
8, from the blood of the pregnant woman (score 0.018,p =
0.892), IL-8, from the amniotic fluid (score 1.837, p=0.175),
IL-10 level, from the blood of the pregnant woman (score
0.594, p = 0.441). Nevertheless, there has been no differ-
ence between IL-10 levels in the AF in both groups, and the
average value has been approximately equal. IL-10, from
the amniotic fluid (score 3.418, p = 0.065), IL-12 level, from
the blood of the pregnant woman (score 0.015, p = 0.903),
IL-12, from the amniotic fluid, however, proved to be statis-
tically informal (the score 4.229, p = 0.04) in the research
group its level was found to be increasing.

Oxidative stress is an imbalance between the production
of reactive oxygen species (ROS - reactive molecules that
include hydrogen peroxide, free oxygen radicals, and other
similar molecules) and the ability of the body’s antioxidant
system to neutralize and repair these ROS.

Oxidative stress can damage fetal membranes, which are
responsible for maintaining the integrity of the amniotic
sac. If the membranes break prematurely, premature rup-
ture of the membranes (water breaks) can occur and pre-
mature birth can occur. At the same time, oxidative stress
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can stimulate the release of inflammatory cytokines, such as
interleukins, which can trigger inflammatory processes in
the uterus. This inflammation can lead to premature uterine
contractions and trigger premature labor.

The value of SDF-1a in the serum of the pregnant woman
is statistically significant (value of 6.838 p =0.009) but SDF-
la in the amniotic fluid (value 3.001 p = 0.083), with the
statistical value for the given study insignificant. Biomark-
er VEGF - in pregnant serum was not significantly different
between the given groups (value 1.030 p = 0.310) and in
the amniotic fluid it was not statistically informative either
VEGF (value 1.762 p = 0.184).

This is why we also studied markers of oxidative stress
to identify the possibility of predicting premature birth in
the second trimester of pregnancy (Table 1).

Table 1. Statistical variable in the amniotic fluid and blood of pregnant
women taken in the second trimester of pregnancy

Statistical
significance

Value .StaFlstlcal Value
significance

Researched marker Serum of pregnant Amniotic fluid

women

AAT%- hexane mM/sl 2,116 p=0,146 0,466 p=0,495
AAT-isopropyl mM/s1 0,640 p=0,424 4,093 p=0,043*
HPL-hexane-time uc/ml 0,046 p=0,830 8,564 p=0,003**

HPL-hexane- 0,336 p=0,562 3,015 p=0,082
intermediate uc/ml

HPL-hexane-late uc/ml 0,001 p=0,975 0,942 p =0,332
HPL-isopr-time uc/ml 3,117 p=0,077 3,351 p=0,067
HPL-isopr-interm uc/ml 3,562 p =0,059 3,983 p =0,046*
HPL-isopr-late uc/ml 2,269 p=0,132 2,693 p=0,101

DAM pM/1 1,449 p=0,229 3,785 p=0,052
NO puM/1 2,892 p=0,089 0,599 p=0,439
Histidine peptides 6,898 p=0,009** 0,005 p =0,944
Carnosine uM/1

Catalase pM/1 0,172 p=0,678 1,567 p=0,211
SOD u/c 1,402 p=0,236 2,647 p=0,104
G-GTP U/L 4,535 p=0,033* 3,829 p=0,050*
Protall g/L 0,418 p=0,518 0,876  p=0,349
Albumin g/L 1,265 p=0,261 1,486 p=0,223
PPOA 1,306 p=0,253 0,063 p=0,802
Thiol groups of protein 0,777 p=0,378 2,375 p=0,123
Thyoredoxin 0,036 p=0,850 0,429 p=0,512
Glutaredoxin 2,360 p=0,124 1,597 p=0,206
GRM/s.L 0,523 p=0,469 4,829 p=0,028*
KmM/L 0,054 p=0,817 0,075 p=0,784
G-S-TuM/min. IT 0,024 p=0,876 0,163 p=0,686
AGE pg/L 1,117 p=0,291 0,747 p=0,387*
SH groups, mkM/g 9,019 p=0,003** - -

protein

Note: AAT - total antioxidant activity; HPL - lipid hydroperoxides; DAM
- malonic dialdehyde; NO - nitric oxide; SOD - superoxide dismutase;
G-GTP - y Glutamyltransferase; Prot - protein; PPOA - protein products
of advanced oxidation; GR - glutathione reductase; K - Potassium;
G-S-T - glutathione-S-transferase enzyme; AGE - advanced glycated end-
products; SH groups - thiol group * - p <0,05, ** p <0,001**

A tendency to decrease IL-12 concentration (4.229,
p=0.04) was found in the group with the risk of premature
births. At the same time, SDF-1a biomarkers were also de-
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creased in the serum of the pregnant woman, statistical-
ly significant (value of 6.838 p =0.009). Early hexane HPL
in the amniotic fluid collected in the second trimester of
pregnancy (8.564, p =0.003**), unlike AAT-isopropyl in the
amniotic fluid whose value increased in the studied group
(4.093 p =0.043%*), HPL-isopropyl- intermediate also had a
tendency to increase in amniotic fluid in the second trimes-
ter of pregnancy in pregnant women over 35 who were go-
ing to develop premature labor (3.983 p =0.046*). As well
as the values of carnosine histidine peptides, from the sin-
gle pregnant woman, G-GTP and from the pregnant wom-
an’s serum, and from the amniotic fluid sampled, GR and
SH thiol groups from the sampled serum, with statistically
significant values.

Discussion

The increased risk of preterm birth among older moth-
ers is largely explained by early induction of labor for med-
ical conditions. Our study contributes to the identification
of variables, the testing of hypotheses and the attempt to
predict certain particularities in the evolution of pregnancy,
which may occur in pregnant women over 35 years old.

The study was based on a cohort of 65 pregnant women
over 35 years of age who had indications for amniocentesis
at 16-21 weeks of gestation.

The aim of the research was to confirm the hypothesis of
the existence of a correlation between the risks of pregnancy
evolution through premature birth and immune biochemical
markers in pregnant women over 35 years old. Biochemical
markers were collected from maternal serum and amniotic
fluid during the second trimester of pregnancy.

In a series of researches, many authors have developed
statistical predictive models of premature birth [9-11]. Oth-
er studies focus on clinical characteristics, which could be
predictors in preterm birth [12-15].

Besides predicting the risk of premature birth, its pre-
vention is of major importance, because it is very complex,
it remains open for further research.

The variety of methods used to measure, for example,
oxidative stress is great. Many authors such as Ferguson K,
Gunko V. O., Abiaka C., Machado L. in their studies, deter-
mine biomarkers by different methods [16-18].

There are also reports of some studies on the impor-
tance of immune (interleukin), vascular (VEGF) markers in
predicting the evolution of pregnancy with risk of prema-
ture birth [19, 20].

At the same time, all these methods are considered to
be quite difficult, since oxidative stress biomarkers are very
reactive and have very short half-lives. The reason it may
appear both in our study and in other hypothesis-based
studies of preterm birth risk prediction is that the results
of the studies depend on the method used and how quickly
these data are measured.

Validation of results identified in adjacent studies is dif-
ficult to determine due to the lack of a typical standard for
establishing research methods [21].

The study analyzed the panel of markers related to ma-
ternal immune response in the second trimester of preg-
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nancy, cytokines, angiogenesis and oxidative stress, in asso-
ciation with the evolution of preterm birth.

For this, samples were determined from the amniotic
fluid collected from pregnant women over 35 years old in
the second trimester of pregnancy and from the maternal
serum, during the same period of time.

In amniotic fluid we obtained statistically significant in-
creases in AAT-isopropyl, G-GTP, HPL-isopropyl.

In the serum of the pregnant woman, the increase in the
concentration of carnosine-histidine peptides, G-GTP, GR
and SH (thiol) groups was identified, and the decrease in the
values of SDF-1a, HPL - hexane and IL-12 were statistically
significant in the serum of the pregnant woman compared
to that of amniotic fluid.

Identifying the values of biochemical mediators during
pregnancy can be a method of predictive diagnosis.

Immunological and inflammatory factors evaluated in
pregnant women over 35 years suggest their importance in
predicting the occurrence of early miscarriages at the mo-
lecular level.

Carrying out research on the behavior of the values of
immune mediators in human amniotic fluid and maternal
plasma, in pregnancies that ended with premature births
compared to physiological births, the aim was to under-
stand the metabolism that takes place during the period of
high-risk pregnancy. This allows to select markers, which
will be able to be used as rapid tests to identify patients at
risk of premature birth.

Currently in the Republic of Moldova, the diagnostic al-
gorithm for patients with imminent or premature labor in-
cludes the test: detection of fetal fibronectin (fFN) - a glyco-
protein present in the amniotic fluid, placental tissue, which
has a predictive value in pregnant women who are at risk
of imminent birth premature [22]. The positive prediction,
however, is modest (< 20%), because most women have a
good outcome because they are treated.

Precisely for these reasons, the World Health Organiza-
tion (WHO) declares in research priorities during pregnan-
cy, with the aim of reducing the rate of premature births,
including epidemiological studies related to the identifica-
tion of the causes of premature birth, understanding the
mechanisms that lead to the initiation of labor, the develop-
ment of simple screening tests, based on biological and ge-
netic findings with the aim of identifying pregnant women
at high risk of labour. Thus, the conducted study falls within
the level of research, which presents the scientific value in
reducing premature births [23].

Conclusions

This study demonstrates the involvement of immune bi-
omarkers for pregnancies that ended through preterm birth
by increasing the concentration of AAT-isopropyl, HPL-iso-
propyl and G-GTP in amniotic fluid, while decreasing the
concentration of IL-12 in amniotic fluid. In the blood, the
increased values of Carnosine Histidine Peptide, GR and SH
in the serum of pregnant women, as well as the biomarker
SDF-1q, in the second trimester of pregnancy.
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The predictive value of these markers for pregnancies
with risk of premature birth in pregnant women over 35
years of age is of interest for further research.
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Objectives. Early establishment of arthritis in PsA based on clinical data and ultrasound examination.
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ABSTRACT

Material and methods. The study was conducted between 2019-2023, in the rheumatology and arthrology departments
of the Timofei Mosneaga Republican Clinical Hospital, or treated in outpatient. In order to meet the requirements of the
study, 100 people were examined, including 70 patients with PsA.

Results. In patients with PsA the most common changes were an increase in the amount of intra-articular fluid and the

proliferation of the synovial membrane. In total, fluid was detected in 293 out of 3,232 joints (9.1%).

Conclusions. Ultrasound is a highly informative method in detecting a wide range of morphological changes in the joints
of patients with PsA. The highest index of sensitivity appeared when inflammatory fluid, cartilage changes, osteophytes
and tenosynovitis were detected.
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Introduction

Psoriatic arthritis (PsA) is one of the most important diseas-
es of great medical and social importance, due to its progressive
and significant takeover, which can lead to early disability. The
prevalence of psoriatic arthritis is evidenced in the age range
of 20-50 years, and both sexes are equally affected. PsA usually
has a violent progression with osteo-articular mutilation.

The diagnostic challenges in early PsA are not limited to
the heterogeneity of the disease, which stands out from the
variety of measures available for the outcome [1]. Unlike RA,
there are no biomarkers such as cyclic citrulline anti-peptide
antibodies or rheumatoid factor (RF) to identify early PsA,
and therefore the diagnosis depends on the identification of
specific clinical characteristics. In addition, the increase in
acute phase markers such as C-reactive protein (CRP) occurs
only in up to half of patients and therefore has a limited value
in early PsA [2]. Finally, the absence of skin psoriasis in the
presence of arthritis can lead to a label of undifferentiated
arthritis. Reflecting these deficiencies, imaging has been in-
creasingly used for PsA evaluation and therapy [3].

Common symptoms of inflammatory arthritis may in-
clude swelling of the joints, hyperemia, prolong morning
stiffness (0.5-1 hours) and X-ray evidence of bone damage
in juxta-articular [4, 5]. The number and type of joints in-
volved (for example, small vs. large) and their appearance
(e.g. symmetrical vs. asymmetrical) can also be similar be-
tween arthritis [6-8]. In addition, unique manifestations of
the disease, such as enthesitis and dactylitis, can be diffi-
cult to detect clinically [9]. Moreover, serologies can fail to
conclusively differentiate these diseases, and the increase in
acute phase reactants is nonspecific [10-13].

In early disease and in patients with milder symptoms,
in whom the clinical findings are not definitive, imaging is
necessary to accurately differentiate the types of inflam-
matory arthritis. The recommendations of the European
League Against Rheumatism (EULAR) for the management
of early arthritis are guided by a general principle that “a
definitive diagnosis in a patient with early arthritis should
be made only after a careful anamnesis and a comprehensive
clinical examination, which should guide laboratory tests and
additional instrumental procedures” [14].

USG has various advantages, including higher accessi-
bility, low overhead costs, lack of contraindications and its
availability in the clinic. The criteria obtained for the ultra-
sound diagnosis of joint lesions in PsA will contribute to the
timely and effective diagnosis of the disease, and therefore
to the importance of adequate therapy. The use of Doppler
techniques will allow to evaluate the activity of arthritis, as
well as to monitor therapy with basic drugs.

Material and methods

One hundred people were examined, including 70 pa-
tients with PsA aged between 18 and 60 years, of which 23
men and 47 women who were undergoing treatment, ad-
mitted to the rheumatology and arthrology departments of
Timofei Mosneaga Republican Clinical Hospital or treated in
outpatient during 2019-2023 (favorable opinion of the Com-
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mittee for Research Ethics at no.21 of 21.12.2019). The com-
parison group included 30 people with rheumatoid arthritis.

The patient was considered included in the study after
signing the informed consent form and all of them were cor-
responded to including criteria: CASPAR diagnostic criteria
(2006). There were 28 patients with polyarticular form of
PsA (40.0%) and 29 with mono-, oligoarthritis (41.4%),
which presented with the same frequency. In 18.6% (n=13)
of the observations, damage to the distal joints of the hands
and plants was detected. Mostly were appreciated minimal
(n=31; 44.3%) and average (n=24; 34.3%) disease activity.
Patients with a high disease activity (n=12; 17.1%) and pa-
tients in remission (n=3; 4.3%) were in a few numbers.

The reference group consisted of 30 patients with rheu-
matoid arthritis aged 27 to 63 years (average age 45+12.3
years) with disease evolution from 6 months to 32 years
(average 12+5.4 years). Patients in both groups were com-
parable by age and evolution of the disease. All patients
underwent ultrasound Power Doppler examination of the
knee joints and the joints of the hands and plants (n=2320).

The analysis of the obtained results was carried out us-
ing standard statistical methods (Mann-Whitney criterion,
criterion X?, Fisher criterion). The differences were consid-
ered significant at p<0.05.

Results

Ultrasound examination was the main method in the
complex diagnosis of PsA. The results of the study demon-
strated that in patients with PsA, damage to all anatomical
structures of the joint with polymorphism of the ultrasound
pattern is detected.

The most common changes in the joints in patients
with PsA were an increase in the amount of intra-articu-
lar fluid and the proliferation of the synovial membrane.
The appearance of fluid in the joints occurred in the over-
whelming number of patients (n = 63.90%) and only in
10% (n = 7) of the observations there was no inflamma-
tory liquid. In total, fluid was detected in 293 out of 3,232
joints (9.1%). Among the knee joints in which there was
an increase in the amount of intraarticular fluid (n = 79;
100%), in 48.8% (n = 37) of the observations were joints
with a small amount of fluid (gradation 1). In a smaller
number, the amount of liquid corresponding to grade 2 (n
= 24; 30.4%) and grade 3 (n = 18; 20.8%) were observed.
In the radiocarpal joints, the maximum thickness of the
liquid in the joints was 6 mm, in the ankle joints - 8 mm.
The maximum thickness of the fluid in small joints was
2 mm. In our study, homogeneous effusion into the joint
cavity prevailed (n=201; 68.6%). The heterogeneity of
the structure (n=92; 31,4%) was due to the appearance of
partitions, suspensions or hyperechogene solid inclusions
against the background of anechogenic contents.

Magnetic resonance imaging was the second method
of investigation in the complex diagnosis of PsA and was
used as a reference method. In the study group, fluid was
the predominant symptom in frequency (n =13, 92.86%),
including in the small joints of the hands and legs. Syno-
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vial proliferation was the second most common sign of
damage to the knee joint (n = 10; 71.43%) and was de-
tected in 3.6% of the foot joints and 7.1% of the joints of
the hands. The signal intensity of the synovial layer in the
overwhelming number of observations was in the isoin-
tensive liquid T1, in T2 - medium intensity and slightly
above the liquid - in FSat mode. In one of the observa-
tions, when the synovial membrane was not vascularized
according to ultrasound data, its intensity in T1 and in
FSat was significantly lower than the signal from the liq-
uid and practically merged with the surrounding tissues.
In this case, the synovial membrane is visualized in T2
and FSat due to a low-intensity border that separates the
synovium from the fluid on the one hand and from the
surrounding tissues on the other.

In our study, erosions were detected in 3 joints and lo-
calized in the condyles of the femoral and tibial bones and
in the ends of the metatarsal bones II and III of all surfaces.
The changes in cartilage consisted of its thinning and struc-
tural changes and were observed in 28.57% of cases (n =
4). In one observation, fragmentation of cartilage occurred,
in the other, changes in the type of cracking were revealed,
falling into the manifestations of chondromalacia.

As MRI was chosen as the reference method for correct-
ly evaluating the diagnostic efficacy of ultrasonography in
detecting existing changes, MRI results obtained in 15 pa-
tients in 56 joints were compared with ultrasound data of
the same patients (Table 1).

Table 1. Comparison of signs, viewed at USG PD and MR], in 16 patients

Number of joints with

Symptom detected changes p
USG PD MRI
Liquid 16 (28.6%) 16 (28,6%) >0.05

Proliferation of synovial membrane 11 (19.6%) 12 (24.1%) <0.05

Cartilage changing 4 (7.1%) 4 (7.1%) >0.05
Bone erosions 2 (3.5%) 4 (7.1%) <0.05
Osteophytes 7 (12.5%) 7 (12.5%) >0.05

Degenerative changes in tendons 6 (42.9%) 7 (50%) <0.05
Tenosynovitis 3 (5.4%) 3 (5.4%) >0.05

Note: USG PD - UltraSonoGraphy Power Doppler, MRI - Magnetic
Resonance Imaging, p - criteria t-Student

Over our study evolution, ultrasonography and clinical and
laboratory activity data were compared for all joints as a whole.
The results of correlation analysis show a positive correlation
between the severity of ultrasound symptoms of synovitis and
the level of clinical and laboratory markers of inflammation.
At the same time, the ultrasound symptom, which mostly cor-
relates with the level of local activity, is the degree of vascu-
larization of the synovial membrane, which appeared both in
the large joints (r = 0.508) and in the small ones (r = 0.500).
The strongest correlation is observed between the amount of
fluid (r = 0.401) and degree of vascularization of the synovial
membrane in the knee (r = 0.508), small joints (r = 0.500) and
the level of ESR, CRP and leukocytosis. A weaker correlation
is observed between the level of laboratory markers and the
thickness of the synovial membrane (r = 0.383).
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Discussions

Thus, psoriatic and rheumatoid arthritis are similar in
morphology and clinical evolution of disease. When com-
paring the frequency of occurrence of distinctive signs at
USG PD of damage to the knee and small joints, depending
on the nosological affiliation, the following results were ob-
tained by us and the same results had been presented by
literature data [3, 6, 7, 14]. In the group of patients with PsA,
enthesopathy and enthesitis of their own patellar ligaments
and tendons of the femoral quadriceps were detected signif-
icantly more often, then in case of RA.

Data from the literature, as well as our study, determine
that the lesion of the small joints of the hands and plants is
characterized primarily by diffuse proliferation of the syno-
vial membrane, mainly with low echogenicity (p =0.0001),
which in 92% of cases is accompanied by a homogeneous ef-
fusion (p = 0.005). Changes in the ligamentar apparatus in all
observations are represented by tenosynovitis. From the lit-
erature data it is known that the low echogenicity of the syn-
ovial membrane is due to its edema against the background
of active inflammation, and this pattern was reflected in the
clinical picture of the lesion of the small joints of the hands
and plants in our study too [4, 6, 8, 10]. [t remains unclear the
frequent detection of the synovial membrane, mainly with
high echogenicity, in the knee joints, independent of the ac-
tivity of the disease. Perhaps this fact is due to the earlier fi-
brosis of the synovial membrane in this localization [1, 3, 13].

Remain unclear the differences between PsA and RA ex-
presses’ in small joints: the examination of small joints in
patients from PsA group, inflammatory fluid was detected
more often than in patients from RA group (p = 0.009) [4,
5, 11]. But patients with RA, a feature of the visual picture
was more frequent detection of proliferative changes in the
synovial membrane in both the knee joints (p = 0.03) and in
the small ones (p = 0.001), compared to PsA, this fact was
marked by other authors [6, 8]. Statistically there were no
significant differences in the frequency of detection of in-
flammatory fluid in the knee joints, tenosynovitis, the na-
ture of joint effusion and changes in cartilage structure in
patients with PsA and RA.

As in other studies, the analysis depending on the lasting
changes in the disease detected by USG PD demonstrated
that marginal bone growths are just as often detected in a
group of patients with the duration of the disease more than
10 years, regardless of nosology [3, 7, 12]. Thus, the study
carried out showed the effectiveness of the ultrasonograph-
ic method in detecting morphological changes in the joints
in patients with PsA, determining the activity and evaluat-
ing the results of treatment.

Conclusions

1. Ultrasound is a highly informative method in detect-
ing a wide range of morphological changes in the
joints of patients with PsA. The highest sensitivity
markers occurred when inflammatory fluid, cartilage
changes, osteophytes and tenosynovitis were detect-
ed. Less sensitivity markers were achieved in the
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detection of synovial membrane proliferation, enthe-
sopathy, the slightest sensitivity was observed in the
visualization of marginal bone erosions. At the same
time, the markers of specificity were equally high.

. In large joints, the proliferation of the synovial mem-

brane was detected in a half of the joints and had pre-
dominantly high echogenicity, as well as accompanied
by intraarticular overflow in all observations and may
be considered an important marker for PsA. In small
joints, synovial proliferation with predominantly low
echogenicity occurred only in several numbers of the
joints, due to their rarer lesion, and was combined
with an increase in intraarticular fluid in majority of
cases. The injury of the tendon-ligament apparatus in
the PsA included enthesopathy in the knee joints, ten-
osynovitis in the ankle, radiocarpal joints and in the
small joints of the hands and plants.

. Ultrasound criteria as a marker of diagnosis of PsA were:

the degree of severity of synovitis, as well as the pres-
ence of tenosynovitis and enthesitis. The strongest cor-
relation was obtained between the activity of inflamma-
tion and vascularization of the synovial membrane (r =
0.591) and tenosynovitis (r = 0.547), as well as between
the levels of ESR, CRP and leukocytes, the amount of in-
flammatory fluid (r = 0.401) and the degree of vasculari-
zation of the synovial membrane (r = 0.508).

. The significant differences between PsA and RA were

the presence of enthesopathies of the ligaments
themselves of the patellar tendon and the quadriceps
tendon of the femoral and the predominance of in-
traarticular overflow in small joints.

Abbreviations:

CRP - C-reactive protein; PsA - Psoriatic Arthritis; RA
- Rheumatoid Arthritis; RF - Rheumatoid Factor; USG PD
- UltraSonoGraphy Power-Doppler; MRI - Magnetic Reso-
nance Imaging
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Characteristics of morphological changes
in the skin of patients with allergodermatoses
during long-term external application of fluorined steroids
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ABSTRACT

The article presents the results of studies of the effect of applying topical fluorinated glucocorticosteroids in combination
with ceramides on the barrier function of the skin of experimental animals with allergic dermatoses (guinea pigs).

The purpose of the work: substantiation of the inclusion of ceramides in the base of topical fluorinated steroid prepara-
tions for the treatment of allergic dermatoses by studying the morphological changes in the skin of guinea pigs after the
application of the indicated means of various compositions.

Materials and methods. Histological research was carried out on outbred guinea pigs of the same sex and condition (74
individuals). The animals were divided into separate groups depending on the applied drugs. The following combinations
of drugs and, accordingly, guinea pigs were selected, which were divided as follows: IC - intact control (15 animals); O -
base application (14); OC - base containing ceramides (15); FSt/kr - fluorinated steroids of strong action (betamethasone)
(16); FStK/kr - fluorinated steroids of strong action (betamethasone) + ceramides (14).

Results. In order to study the traumatic effect of topical steroids on the skin and the possibility of preventing morphologi-
cal (atrophic) disorders, an experimental study of the morphology of the skin of guinea pigs was carried out on a model of
atrophy caused by long-term (14 days) application of topical fluorinated steroids of various compositions.

Applying the foundation to animals led to some thickening of the epidermal layer, while the morphology of the epidermis
and the sKkin itself was not disturbed. The addition of ceramides led to the acceleration of proliferative processes and the
development of proliferative acanthosis. Changes induced by betamethasone were noted mainly in the epidermis in the
form of local atrophy of the epidermal layer. The addition of ceramides to a potent fluorinated steroid to some extent
smoothed out the negative effects of the corticosteroid hormone. The average thickness of the epithelial layer increased
by 2 times compared to the thickness of the epithelial layer of animals of the FSt/kr group and even slightly exceeded the
indicators of intact animals. Vacuolar dystrophy of the cells of the spinous and granular layers occurred in all animals of the
FStK/kr group. Lymphoid infiltration of the dermis, parakeratosis and acantholysis were not noted.

Conclusions. The results of an experimental study of the effect of topical fluorinated steroids of different composition on
the skin of guinea pigs indicate the existence of differences between the drugs in terms of their degree of action on the
intensity and development of pathological processes in experimental animals. A comparison of the effect on the skin of
classic topical steroids and those additionally containing ceramides indicates the possibility of preventing the traumatic
effect of hormones, which is especially important for patients with filaggrin gene mutations.

Keywords: allergic dermatoses, morphological changes, topical fluorinated steroids, ceramides.
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Introduction

The modern pathogenetic model of atopic dermatitis
(AD) can be represented as a chain, the links of which are
considered: a set of predisposition genes, a reduced barrier
function of the skin, a disorders of innate immunity, which
are joined by external factors and characteristics of the
adaptive immune response. The most significant genetically
determined disorders in this disease are changes in the im-
mune system and the skin barrier, the dysfunction of which
is a favorable background for the development of AD [1, 2].

Most experts support the concept of AD development as
a disease associated with abnormalities of the epidermal

barrier [3, 4].

The increased activity of own proteases, which destroy
structural components in the epidermis, and the presence
of additional exogenous proteases produced, for example,
by house dust mites or Staphylococcus aureus, facilitate the
destruction of desmosomal contacts and the penetration
of allergens into the skin. The functioning of the epidermal
barrier is also affected by a disorder in the maturation and
advancement of lamellar granules, which leads to a signifi-
cant deficiency of acid, lipid, and enzyme components of the
stratum corneum. AD-associated increase in the activity of
sphingomyelin deacylase leads to a decrease in the produc-

tion of ceramides [5, 6].

Damaged skin barrier is the most important factor in AD
development, which is indirectly confirmed by the fact that
the most characteristic places of localization of lesions in
this disease are areas of the skin with a weakened epider-
mal barrier and increased protease activity [5, 6]. Consti-
tutionally dry skin is also considered an essential feature,
which is due to the reduced level of ceramides, squalene and
free fatty acids in the stratum corneum lipids components
of the natural moisturizing factor, the appearance of defects
in intercellular lipid layers, increased transepidermal water

loss [7].

Topical steroids, which are the main means of external
treatment of patients with chronic dermatoses, depending
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

Histological confirmation of the combined use effectiveness of
fluorinated corticosteroids with ceramides.

The research hypothesis

the combined use of creams with ceramides and fluorinated corti-
costeroids in allergic dermatoses reduces the side effect of the skin
barrier thinning.

The novelty added by manuscript to the already published sci-
entific literature

The addition of ceramides to topical corticosteroid therapy pre-
vents the traumatic effect of hormones, which is especially impor-
tant for patients with filaggrin gene mutations.

on the dosage form and the strength of the corticosteroid,
to one degree or another deepen atrophy, dryness, dehy-
dration of the skin. The third generation of corticosteroids
includes a large number of fluorinated glucocorticosteroids
that have a strong and very strong local effect. These agents
have more favorable properties of pharmacokinetics. At the
same time, with long-term use of steroids, hypopigmenta-
tion, secondary infection, acne and striae, an increase in the
level of cortisol in the blood, and aggravation of the course
of osteoporosis are more common. Their development is
due to the inhibition of fibroblast proliferation and collagen
synthesis, as well as inhibition of the proliferative activity of
keratinocytes and fibroblasts. In this regard, external rem-
edies for AD patients, especially those with a filaggrin gene
mutation, need appropriate correction to prevent the deep-
ening of the morphological and functional changes inherent
in this condition [8, 9]. The corresponding correction can be
carried out by including ceramides in the base of the drug,
which contribute to the restoration of the epidermal barrier
due to the filling of lipids and are a conductor of active sub-
stances into the dermis [10].

The aim of the work was to justify the inclusion of cer-
amides in the base of topical fluorinated steroid drugs for
the treatment of allergic dermatoses by studying the mor-
phological changes in the skin of guinea pigs after applying
the above-mentioned products of various compositions.

Materials and methods.

The study was conducted on outbred guinea pigs of the
same sex and fatness (40 individuals). The animals were di-
vided into separate groups depending on the applied drug.
The animals were on a standard diet and received food that
was equivalent in terms of qualitative and quantitative com-
position. The conditions of the animals were in accordance
with the rules of the ,European Convention for the Protec-
tion of Vertebrate Animals Used for Experimental and Other
Scientific Purposes”.

The possibility of correcting the complications of topical
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steroid use (development of skin atrophy, increased xero-
sis, etc.) was studied in an experiment by introducing cer-
amides into the base of topical fluorinated steroids.

The following combinations of drugs and, accordingly,
guinea pigs were selected, which were divided as follows:
IC - intact control (15 animals); O - base application (14);
OC - base containing ceramides (15); FSt/kr - fluorinated
steroids of strong action (betamethasone) (16); FStK/kr
- fluorinated steroids of strong action (betamethasone) +
ceramides (14).

During the external examination, clinical changes were
assessed on the excised areas of the skin, where samples
were subsequently taken for histological examination. The
samples were fixed in a 10% solution of neutral formalin,
processed in alcohols of increasing concentration (for at
least 3 weeks), embedded in celloidin paraffin. Sections
with a thickness of 6-7 um were stained with hematoxylin
and eosin. The light-optical research was carried out under
a Biolam R-12 microscope. The areas that were most typical
for this experimental group were selected for the photos.

Statistical processing of the obtained results was carried
out using a package of application programs for Microsoft
Excel 2003. Analysis of qualitative data was carried out us-
ing the x2 test. Average arithmetic values for a series of data
(M) and errors of average values (m) were calculated. The
reliability of the obtained data was assessed by pairwise
comparison and determination of the confidence interval
based on the calculation of the Student coefficient (t). Dif-
ferences were considered statistically significant at p<0.05
[11].

Results and discussion

In order to study the traumatic effect of topical steroids
on the skin and the possibility of preventing morphologi-
cal (atrophic) skin disorders by varying the components of
an external agent: both the active substance (corticoster-
oid) and components that reduce their harmful effect (cer-
amides), an experimental study of the morphology of the
skin of guinea pigs was carried out on a model of atrophy
caused by long-term (14 days) application of topical fluori-
nated steroids of various compositions.

When examining all micropreparations of the IC group,
a clear division into the epidermis and the skin itself, which
had a normal structure, was revealed. In the multilayered
epidermis, all the transitions from viable dividing cells to
those that were keratinized took place. The basal layer
consisted more often of vertically elongated keratinocytes
with dark nuclei, the outlines of which were clear, mitoses
were few. The spinous layer had several rows (4-6) of suf-
ficiently densely arranged polygonal cells. As a rule, inter-
cellular contacts were clearly visible. The epidermocytes of
the granular layer (3-4 rows) are polymorphic, containing
a large number of keratohyalin granules in the cytoplasm,
from dispersed in the lower rows to large sharply basophilic
closer to the stratum corneum. The thickness of the stratum
corneum was uniform throughout the section. Its compact
layer tightly adhered to the surface of the epidermal layer,
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loose, moderately desquamated from its surface. The cellu-
lar elements of different layers of the dermis are typical, all
obligate derivatives are present, the vessels of the microcir-
culatory channel had a normal structure. Endothelial cells
contained flat, sharply basophilic nuclei. The blood vessel
filling was moderate (Fig. 1), the width of the epidermis on
average for the group was 15.3 u.o.

Fig 1. The skin of an intact guinea pig.
Normal histology of epidermis and dermis. Hematoxylin and
eosin, x 150

The thickness of the epidermal layer of guinea pigs of the
studied groups is shown in the table 1.

Table 1. The thickness of the epidermal layer of guinea pigs (u.0.)

Group The thickness of the epidermal layer
IC,n=15 15,3+0,91
O,n=14 20,75 +1,78
0C,n=15 34,71 £ 3,07*t
FSt/kr,n=16 10,25 +0,81*

FStK/kr n =14 20,14 + 1,471

Note. * - significantly differs in relation to IC (p < 0,05); t - is
significantly different in relation to a similar drug that does not contain
ceramides (p < 0,05).

Applying the foundation to animals led to some thicken-
ing of the epidermal layer, the morphology of the epider-
mis and the skin itself was not disturbed at the same time.
Thickening occurred due to an increase in the number of
rows of the spinous layer (up to 8-9 rows), the exfoliation
of the stratum corneum increased (Fig. 2a). The addition of
ceramides led to the acceleration of proliferative process-
es and the development of proliferative acanthosis (Fig.
2b). Mitotically dividing cells were found more often than
in intact animals (Fig. 3), increased epidermopoiesis led to
a pronounced thickening of the epidermal layer due to the
spiny layer, which was significantly thickened (up to 15-16
rows). In some areas, the epidermis formed acanthous out-
growths that penetrated the dermis, and there were horn
cysts. On average, the thickness of the epidermal layer in
the group exceeded the control indicators by 67% (Table
1). Dystrophic and degenerative phenomena were not ob-
served.
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Fig. 2. Guinea pig skin.
Thickened epidermis of normal morphostructure, O group (a). Strongly thickened epidermis, acanthous outgrowths, OC group (b).

Hematoxylin and eosin, x 150

Fig. 3. Guinea pig skin, OC group.
Numerous mitoses of basal layer cells (arrows). Hematoxylin and
eosin, x 150

Changes induced by betamethasone (group FSt/kr),
were observed mainly in the epidermis. First of all, local at-
rophy of the epidermal layer should be noted. Thinning was
uneven, mostly interfollicular (located between two hair
follicles) areas of the skin were altered (Fig. 4a), although
occasionally there was atrophied epidermis located above
the follicles (Fig. 4b).

On average, the thickness of the epidermal layer was re-
duced by a third compared to the control group (Table 1).
If we measure the thickness of the epithelial layer only in
places of thinning, it was 6.17 u.o, which is only 40% of the
control values. Atrophic epidermis contained from 3 to 6
rows of keratinocytes.

As is known, the development of atrophy is preceded by
an edematous-inflammatory stage, the signs of which were
found in the skin of animals of this group. Pronounced swell-
ings were noted in the papillary layer of the dermis (Fig. 4a).
Fluid from the dermis penetrated the epidermis, expanding
and breaking intercellular connections and forming spongy
bubbles (Fig. 5).

Fig. 4. Guinea pig skin, FSt/kr group.
Thinned epidermal layer of the interfollicular area, swelling of the papillary layer of the dermis (a). Atrophy of the epidermis above the hair

follicles (b). Hematoxylin and eosin, x 150
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Fig. 5. Guinea pig skin, FSt/kr group.
Penetration of fluid from the dermis into the epidermis (arrow) (a), x 200. A spongy bubble in the epidermis (arrow) (b), x 150.
Hematoxylin and eosin

Fig. 6. Guinea pig skin, FSt/kr group.
Vacuolar dystrophy of cells of spinous and granular layers (a, b). Hematoxylin and eosin, x 200

Fig. 7. Guinea pig skin, FSt/kr group.
Acantholysis of spinous layer cells (arrows), intracellular edema (a). A parakeratic cell, nuclei in the stratum corneum (arrow), absence of a
granular layer, thickening of the spinous (b). Hematoxylin and eosin, x 150

In parallel, dystrophic manifestations developed - in- cleus to the periphery and making it flatter. Damage to kerati-
tense intracellular swelling of keratinocytes of the spinous nocytes and loss of intercellular connections led to acantholy-
and granular layers was noted (Fig. 6). sis. Acantholytic spherical cells with oxyphilic cytoplasm were

Vacuoles were located perinuclearly, and in more pro- located, as it were, separately from the surrounding cells and
nounced cases occupied the entire cytoplasm, shifting the nu- were found along the entire length of the epidermis (Figure 7).
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The process of keratinization was also disturbed: there
were many intraepidermal horn cysts filled with horn mass-
es, and rare foci of parakeratosis were also identified. The
stratum corneum cells in the parakeratic cells appeared
immature because they contained rod-shaped, horizontally
oriented nuclei (Fig. 7b). The stratum corneum outside the
foci of parakeratosis is usually partially or completely exfoli-
ated. The granular layer between the skin layer is expressed

Mold J Health Sci. 2023;10(2):25-31

unevenly, under areas of parakeratosis, as arule, it is absent,
the spiky layer is thickened. The stratum corneum, which
contained an excess of keratin, was also determined in hair
follicles (Fig. 8a). Cellular infiltration of the papillary layer
of the dermis was enhanced, lymphocytes predominated in
the infiltrate (Fig. 8b). The blood supply of the vessels of the
dermis was reduced.

Fig. 8. Guinea pig skin, FSt/kr group.
Keratin in the stratum corneum of the hair follicle (a). Acanthosis, increased lymphoid infiltration of the dermis (b). Hematoxylin and eosin,

x 150

The addition of ceramides to a potent fluorinated steroid
to some extent smoothed out the negative effects of the cor-
ticosteroid hormone. The average thickness of the epitheli-
al layer increased by 2 times compared to the thickness of
the epithelial layer of animals of the FSt/kr group and even
slightly exceeded the indicators of intact animals (Table 1).
It should be noted the unevenness of the epidermis: areas of
normal thickness alternated with thin (rarely) or thickened

ones (Figure 9a). Mitoses in the basal layer were more fre-
quent than in the previous group. Acanthosis was the result
of the formation of long epithelial outgrowths that deeply
penetrated the dermis. In response to the elongation of the
epidermal appendages, the dermis reacted with swelling
hypertrophy of papillae that penetrated deeply into the ep-
idermis and elongation of capillaries, that is, papillomatosis
(Fig. 9b).

Fig. 9. Guinea pig skin, FStK/kr group.
Areas with thinned (above) and normal (below) epidermis (a). Acanthosis and papillomatosis, swelling of the papillary layer of the dermis

(b). Hematoxylin and eosin, x 150
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Vacuolar dystrophy of cells of spinous and granular lay-
ers was found in practically all animals (FIg. 10). Lymphoid
infiltration of the dermis, parakeratosis and acantholysis
were not noted.

Fig. 10. Guinea pig skin, FStK/kr group.
Vacuolar dystrophy of cells of spinous and granular layers.
Hematoxylin and eosin, x 200

Thus, the investigated fluorinated corticosteroid (beta-
methasone) led to the development of skin atrophy in ex-
perimental animals, the epidermis of which was thinned by
33% compared to the IC group).

Thinning of the skin in all animals occurred due to the
thinning of the epidermal layer, and not the skin itself. At-
rophy was accompanied by the development of dystrophic
processes of a non-specific nature both in the epidermis and
in the dermis.

Ceramides, when added to the studied drugs, had a se-
lective effect: the more significant the atrophy induced by
corticosteroids, the more noticeably ceramides enhanced
the proliferation of keratinocytes and the stronger the epi-
dermis thickened not only relative to the positive ((by 96%),
but also IC (by 32%). If the thinning was insignificant, then
the effect of adding ceramides was not so indicative.

As for the application of the base, to which the skin of ani-
mals reacts by thickening, ceramides potentiate this property
of the base and cause further significant thickening of the ep-
idermis. Ceramides also significantly reduce the manifesta-
tions of inflammatory and dystrophic processes in the skin.

Thus, for the external treatment of chronic dermatoses
in patients with a mutation of the filaggrin gene, that is, be-
fore treatment, they already have skin changes characteris-
tic of these conditions (atrophy, dryness, dehydration, des-
quamation, etc.), it is advisable to use topical steroids with
the addition of ceramides. The development of this class of
drugs will prevent side effects that are caused or exacerbat-
ed by topical steroids.

Conclusions

The inclusion of ceramides in a topical fluorinated corti-
costeroid (betamethasone) prevented the traumatic effect of
hormones by increasing the proliferation of keratinocytes and
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thickening the epidermis. The use of these means will prevent
the occurrence or aggravation of side effects.
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Lateral sinus floor elevation
with simultaneous mucosal cysts management

Alexandr Mighic’, Dumitru Sirbu, Andrei Mostovei, Ion Dabija

Arsenie Gutan Department of OMF Surgery and Oral Implantology, Nicolae Testemitanu State University of Medicine and Pharmacy, Republic of Moldova

ABSTRACT

Introduction. Specialists in the field often face uncertainty in deciding whether to perform sinus lifting surgery in the
presence of a mucosal cyst during the pre-implantation preparation of patients with maxillary sinus pathology. While
some specialists believe that the sinus lifting operation cannot be performed in the presence of sinus pathology and should
be resorted to after a long period of healing, others believe that it can be performed in the presence of sinus pathology
or simultaneously with sinus sanitation. As a result, there are more controversies about the treatment tactics, stages, and
timing required to achieve the rehabilitation of these patients, demonstrating the significance of the problem at hand.

Materials and methods. The study included twenty patients who were referred to the Department of OMF Surgery and
Oral Implantology “Arsenie Gutan” and the dental clinic “OmniDent” between 20.06.2016 and 01.01.2019 for implant-pros-
thetic rehabilitation due to partial edentulism in the upper jaw in the lateral area and the presence of a mucosal cyst in
the maxillary sinus. The first group comprised of seven patients in whom the mucosal cyst was completely removed while
simultaneously undergoing lateral sinus lifting. The second group consisted of five patients, aged between 18 and 67 years
(average 45 years), who underwent marsupialization of the mucosal cyst. The third group comprised of six patients in
whom the cyst content was only aspirated, without removal or marsupialization of the cyst.

Results. All three methods were found to be effective, although total perforations of the sinus mucosa were recorded in
the first two groups, preventing the performance of sinus lifting at that stage. The method of aspirating the cystic content,
however, is a simple and low-risk procedure that does not carry the risk of perforating the sinus membrane and provides
predictable results.

Conclusions. The mucosal cyst does not present a contraindication to sinus lifting but requires additional surgical procedures.
Keywords: sinus lifting, mucosal cyst, pseudocyst, mucocele, retention cyst, implant rehabilitation.
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Key messages

What is not yet known about the issue addressed in the sub-
mitted manuscript

The management of mucosal cysts during preimplantation assess-
ment and the optimal approach for rehabilitating affected patients
remain highly controversial, highlighting the pressing need for fur-
ther research on this issue.

The research hypothesis

Maxillary sinus mucosal cysts do not necessarily contraindicate si-
nus lifting procedures.

The novelty added by the manuscript to the already published
scientific literature

A comparative study of the currently known main methods was
carried out. The advantages and disadvantages of each method
were determined.



Sinus lift in the presence of mucosal cysts

Introduction

Implant-prosthetic rehabilitation has become the pre-
ferred method for treating patients with various forms of
edentulism. In the lateral areas of the upper jaw, a deficien-
cy in the height of the alveolar ridge is often encountered,
resulting from the pneumatization of the maxillary sinus
and the atrophy of the alveolar process following tooth loss.
The low subantral bone height creates challenges for the in-
sertion of endosseous dental implants. Currently, the most
used methods for solving this issue are transcrestal or later-
al sinus lifting operations.

The lateral sinus lift technique involves creating a bony
window on the lateral wall of the maxillary sinus, elevating
the Schneiderian membrane, and grafting the subantral
space with a variety of materials, including autogenous
bone, allografts, xenografts, alloplastic materials, or mix-
tures thereof [1-3]. Despite the fact that this procedure al-
ters the anatomy of the maxillary sinuses by lifting the sinus
membrane, it has been demonstrated not to have any ad-
verse impact on sinus function.

Non-pathological sinus augmentation poses little risk of
ostium obstruction or sinus dysfunction due to the crani-
al position of the ostium. However, when bone augmenta-
tion of the maxillary sinus is performed in the presence of
a pathological condition that significantly reduces the lumen
of the sinus, the risk of obstruction after a sinus lift can be
increased. This scenario can result in the stagnation of mucus
secretion inside the sinus, leading to a sinus infection [4-6].

A small mucosal cyst in the maxillary sinus (MSMC) does
not pose a contraindication to the sinus lift procedure, as the
risk of complications during or after surgery, such as mem-
brane perforation or ostial obstruction, is minimal [7-9].

Nevertheless, the presence of a large MSMC (occupying
at least one-third of the sinus volume) can create difficulties
during the elevation of the sinus membrane and may damage
the ostium following the augmentation procedure [5, 10].

Obstruction of the ostium can lead to mucus accumula-
tion inside the maxillary sinus and loss of sinus ventilation

b
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[4-6]. The severe complications that can occur are caused
by the spread of the infection to other paranasal sinuses, the
orbit, and even the cranial cavity [11, 12].

The formation of retention cysts (secretory type) (Fig.
1a) is believed by Gerlings P. and Lindsay ]. to be caused by
blockage of the excretory duct of the seromucous glands
due to sinus infection, allergy, odontogenic infection, or
traumatic extraction [13, 14].

Mucosal pseudocysts of the non-secretory type (Fig. 1b),
as described by Harar R, are formed by the accumulation
of exudate in the conjunctival layer of the maxillary sinus
mucosa, between the periosteum and the epithelial layer.
The occurrence of pseudocysts is a topic of debate. Some
authors argue that in 50% of cases, the etiology is odonto-
genic due to the penetration of oral microflora in the cystic
fluid (bacteriologically determined in the cystic fluid), as
well as the fact that most cysts originate from the mucosa
of the sinus floor at the level of the apical odontogenic foci
of the affected teeth [15]. Bacterial toxins destroy the walls
of the capillaries, leading to protein loss in the tissues. This
results in an increase in the osmotic pressure and blockage
of the reabsorption of tissue fluids. As a consequence, fluid
accumulates in many areas of the subepithelial space, which
ultimately coalesce to form the pseudocyst [14].

Mucocele (Fig. 1c) is a lesion that is most found in the
frontal sinus, less often in the ethmoid cells, and sporadical-
ly in the maxillary sinus. Kuczkowski J. performed the most
extensive characterization of mucoceles and described them
as cyst-like formations [3]. The mucocele is lined with epithe-
lium, contains mucoid fluid, and has an expansive, destruc-
tive growth that is associated with obstruction of the natural
ostium of the respective sinus. The mucocele causes com-
pressive resorption of the bone through intraluminal fluid
pressure, resulting in invagination into adjacent cavities such
as the cranial box, orbit, or under the skin surface. Clinical
symptoms of mucocele include headache, diplopia, decreased
vision, and nasal obstruction. Histologically, the mucocele ex-
hibits sac-shaped hernias of the sinus mucosa [16].

Fig. 1 Radiological appearance of mucosal cysts
(a) - retention cyst, (b) - pseudocyst, (c) - mucocele
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Mucocele in the maxillary sinus is a relatively uncom-
mon condition, with most cases reported in Japan, where
they are referred to as postoperative cysts [17]. Among the
22 cases of antral mucocele reported by Kuczkowski J. [3],
all 22 were caused by the Caldwell-Luc radical cure. Simi-
larly, all 71 cases reported by Kaneshiro et al. in Japan were
secondary, occurring after radical cure of the sinus [18].

In the pre-implantation preparation of patients with
maxillary sinus pathology, specialists are often faced with
uncertainty when deciding whether to perform sinus lifting
surgery in the presence of a mucosal cyst. Some specialists
believe that sinus lifting cannot be performed in the pres-
ence of sinus pathology and should be delayed until a later
stage of healing, while others believe that it can be done in
conjunction with sinus drainage. As a result, there is con-
siderable controversy regarding treatment tactics, stages,
and optimal timing for achieving rehabilitation in these pa-
tients, highlighting the relevance of the problem at hand.

Materials and methods

The study included twenty patients who sought im-
plant-prosthetic rehabilitation for partial edentulism in the
lateral area of the upper jaw and the presence of a mucosal
cyst in the maxillary sinus at the Department of OMF Surgery
and Oral Implantology “Arsenie Gutan” and the dental clin-
ic “OmniDent” between 20.06.2016 and 01.01 2019. All pa-
tients underwent a sinus lift operation despite the presence
of the MSMC. Depending on the method of managing the mu-
cosal cyst, patients were divided into three study groups.

Table 1. Patients’ data included in the study.
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The study was approved by the Ethics Committee (EC)
of the Nicolae Testemitanu State University of Medicine and
Pharmacy, decision No. 77 (17.06.2016). The chair of the EC
was Nacu Viorel.

The first study group consisted of seven patients, aged be-
tween 31 and 64 years (with an average age of 43 years). In
this group, the mucosal cyst was completely removed, and a
lateral sinus lifting operation was performed simultaneously.
The cyst removal was carried out using two methods: endo-
scopic removal and removal through a small perforation of
the mucosa in the lateral wall of the maxillary sinus.

The endoscopic method involved the following steps:
First, the uncinate process was identified through anterior
rhinoscopy of the respective nostril using a straight rigid
optic (0°), and subsequently resected. Next, angled optics
(40°) were used to identify the natural ostium of the maxil-
lary sinus, which was slightly enlarged with the aid of Black-
sley forceps. The cyst was then completely removed from
the maxillary sinus through the natural ostium using antral
forceps. Following cyst removal, sinus lifting was performed
using the classical method, as illustrated in Fig. 2.

The second method used to completely remove the cyst
involved the following steps, as illustrated in Fig. 3: First, a
trapezoidal incision was made in the edentulous area of the
oral mucosa. The muco-periosteal flap was then detached,
and an osteotomy of the side wall of the maxillary sinus was
performed using drill no. 5 from the “Dentium” kit, taking
care not to damage the sinus mucosa. Next, the maxillary si-
nus was punctured using a needle and syringe through Sch-

N Sex Age, year Sinu.s left/ Group Preop.erative mucosal Postoperative mucosal Sin.us lifting
right thickness, mm thickness, mm Immediate/delayed
1 m 52 r 2 28.83 19.77 delayed
2 w 50 1 2 37.99 12.35 immediate
3 w 64 r 1 36.20 0 delayed
4 m 64 r 3 25.94 28.47 immediate
5 m 57 1 2 16.44 16 immediate
6 w 67 r 2 22 4.87 immediate
7 m 38 r 2 24 3.23 immediate
8 w 39 1 1 28 0 immediate
9 m 34 r 3 12.68 12.68 immediate
10 m 18 r 1 17.13 0 delayed
11 w 61 r 3 14.22 13.05 immediate
12 m 49 r 2 23.44 3.55 immediate
13 m 46 1 3 20.28 20.28 immediate
14 m 47 1 3 18.34 0 immediate
15 w 57 r 1 32.56 0 immediate
16 m 55 1 2 17.14 8.1 immediate
17 w 31 1 1 29.33 0 immediate
18 m 55 r 1 15.29 0 immediate
19 m 46 1 2 37.77 9.6 immediate
20 m 40 1 3 15.64 14.66 immediate
min - 18 1 min - 12.68 min -0 .
Total “3\;_13 max - 64 rl"_191 2 max - 37.99 max - 28.47 ' d"_lg
average - 48.33 3 average - 23.81 average - 8.33

Note: Descriptive statistics; m - man; w - woman; | - left; r - right; i - immediate; d - delayed
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neider’s membrane, and the cystic contents were aspirated.
With the help of a thin forceps and suction, the cystic mem-
brane was carefully pulled through the microperforation cre-
ated by the needle, exposed in the oral cavity, and removed.
After cyst removal, the sinus mucosa was elevated, and the
perforation was closed using either PRF membranes or artifi-
cial membranes. Finally, the subantral space was augmented,
with or without the insertion of implants (Table 1).

Group 2 included five patients aged between 18 and
67 years (with an average age of 45 years) who under-
went marsupialization of a mucosal cyst. The interven-
tion method was similar to the previous one in terms of
surgical steps. The only difference was that the cyst mem-
brane was sectioned with scissors without being entirely
removed (Fig. 4).
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Fig. 2 Endoscopically assisted removal
of the cyst through the middle meatus

d

Fig. 3 Removal of the cyst with simultaneous sinus floor elevation
(a) - aspiration of the cystic content, (b) - removal of the cystic membrane, (c) - perforation of the sinus membrane,
(d) - perforation closure with a PRF membrane
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(a) - removal of the portion of the cystic membrane, (b) - sinus
membrane perforation, (c) - perforation closure with a PRF

Fig. 4 Stages of maxillary cyst marsupialization

membrane, (d) - wound closure
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d

Fig. 5 Stages of sinus lifting with aspiration of the cystic content
(a) - osteotomy of the lateral wall, (b) - aspiration of the cystic
content, (c) - elevation of the sinus membrane and augmentation
of the subantral space, (d) - simultaneous insertion of
endosseous dental implants
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Group 3 comprised six patients aged between 34 and 61
years (mean age: 53 years). In these patients, only the cyst
content was aspirated, without removal or marsupialization
of the cyst (Fig. 5).
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A computed tomography was performed on all patients
both before and after the operation, with a minimum inter-
val of 6 months between the two scans. The Lund-Kennedy
scale was assessed before and after the operation (Fig. 6).

Fig. 6 Schematic representation of the Lund-Kennedy scale
(0) - full pneumatization, (1) - thickening of the mucosa up to 5 mm, (2) - thickening of the mucosa up to 1/3 of the sinus volume,
(3) - thickening of the mucosa up to 2/3 of the sinus volume, (4) - lack of sinus pneumatization

Results

Of the patients in our study, the majority were men (13
out of 20, or 65%). The average age of the patients was 48
years. We assessed each patient’s Lund-Kennedy scale both
before sinus floor elevation and 6 months after the opera-
tion.

Based on the tables presented, it is apparent that the
first group of patients, in which the cyst was completely
removed, had no recurrences. In the second group, where
marsupialization of the cyst was performed, the cyst visibly
decreased in volume during the postoperative period. How-
ever, in the third group, where only the cyst content was as-
pirated, the cyst returned to its original size after a short
period of time. While these results suggest that complete
removal of the cyst is the most effective method for treating
mucosal cysts when the sole goal is to remove the cyst, it re-
mains unclear which method is optimal when a sinus lifting
operation is also necessary. Specifically, it is unclear wheth-
er the method used in Group 1 remains the most effective in
this context.

Discussions

Lin Y, et al. [9] described a two-stage protocol with de-
layed sinus lift, in which sinus grafting was performed ap-
proximately 3 months after pseudocyst removal. Eleven
patients were treated using this approach. During the first
operation, a small lateral access was made to remove the
pseudocyst. Three months later, sinus augmentation was
performed, and dental implants were inserted 6 months
after the sinus grafting procedure. The authors reported
no instances of sinus membrane perforation during sinus
membrane elevation, no implant loss, and no cystic recur-
rence after a mean follow-up of 29 months. One of the disad-
vantages mentioned was that patients had to undergo two
separate surgeries. Furthermore, the procedures and eleva-
tion of the sinus floor were performed through the same ac-
cess route as in the first surgical intervention. This required
dissection between the sinus membrane and the oral muco-

periosteum, which increased the technical difficulty of the
sinus lifting operation.

We believe that this method should only be considered
when other approaches have failed. In fact, we have used
this technique in only two cases (one from group 1 and one
from group 2) when attempts to remove or marsupialize
the cyst resulted in large perforations, making it difficult to
predict the outcome of the sinus lift. Therefore, we decided
to postpone the sinus lift for 3 months. The procedure was
successfully performed without any perforations or risks of
pushing the augmentation material into the sinus.

The one-step protocol was first introduced by Pikos et al.
In this approach, a conventional bone “window” is created,
and then the pseudocyst is removed by intentionally per-
forating the sinus membrane. Sinus grafting is performed
after the sinus membrane is closed with resorbable collagen
membranes. Although the authors reported positive results,
it is important to note that these outcomes are based on in-
dividual cases. Furthermore, intentional perforation of the
sinus membrane is contrary to the biological principles of
the sinus augmentation technique [1]. While it is possible
to close the perforation with collagen membranes, compli-
cations such as contamination of the graft material and its
dispersion in the maxillary sinus may occur [1, 11].

We used the given method to treat the first group of pa-
tients. Although this method allows to remove the cyst en-
tirely, we found that it resulted in an unpredictable-sized
perforation instead. After the removal of the cyst and the
elevation of the sinus floor, we had to perform the closure of
the perforation. In our study, we performed PRF membrane
closure. However, in one case, we couldn’t continue the in-
tervention due to a massive perforation. Considering that
mucosal cysts of the maxillary sinus do not require specific
treatment (surgical or medicinal), are not considered tum-
ors, and do not typically lead to complications, it may not
be necessary to remove the cyst in its entirety, which could
result in intraoperative complications.
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Table 2. Obtained results

Cyst management

Marsupi-  Aspira-

Removal alization tion
minimum 18 31 34
maximum 64 61 64
average 47 45 53
Age, years standard deviation 18 10 10
25™ percentile 47 39 46
median 49 43 55
75% percentile 58 51 61
total 5 5 4
column N % 100.0 62.5 57.1
m
lower 95,0% - 29.5 23.5
upper 95,0% - 88.1 86.1
Sex total 0 3 3
ota
column N % 0.0 37.5 42.9
W lower 95,0% - 11.9 13.9
upper 95,0% - 70.5 76.5
total 3 3 4
) column N % 60.0 37.5 57.1
lower 95,0% 209 11.9 23.5
upper 95,0% 90.6 70.5 86.1
Lund- total 1 3 1
Kennedy 3 column N % 20.0 37.5 14.3
before lower 95,0% 2.3 11.9 1.6
surgery upper 95,0% 62.9 70.5 50.1
total 1 2 2
4 column N % 20.0 25.0 28.6
lower 95,0% 2.3 5.6 6.5
upper 95,0% 62.9 59.2 64.8
total 3 3 3
0 column N % 60.0 37.5 42.9
lower 95,0% 20.9 11.9 13.9
upper 95,0% 90.6 70.5 76.5
total 1 2 0
1 column N % 20.0 25.0 0.0
Lund- lower 95,0% 2.3 5.6
Kennedy upper 95,0% 62.9 59.2 .
after total 0 3 4
surgery , columnN% 0.0 37.5 57.1
lower 95,0% - 11.9 23.5
upper 95,0% - 70.5 86.1
total 1 0 0
4 column N % 20.0 0.0 0.0
lower 95,0% 2.3 - -
upper 95,0% 62.9 - -

Note: Descriptive statistics; lower 95% and upper 95% represent a 95%
confidence interval

In our search for new treatment methods, we decided
to apply the marsupialization technique, which we com-
monly used for managing massive odontogenic cysts, to
treat these patients. This technique involves ensuring
the drainage of the cyst over an extended period, which
reduces the intracystic pressure and causes the cyst to
shrink in volume. However, in contrast to jaw cysts,
where the cystic membrane attaches to the bone walls,
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this is not possible with sinus cysts. As a result, the mu-
cosal cyst tends to recur, first shrinking in volume and
then growing again.

The authors used the given method to treat eight pa-
tients and observed the following advantages:

= the method enables directed perforation in most cases;

= it reduces pressure on the augmentation material dur-

ing the healing period.

However, the biggest disadvantage of the method is that
intentional perforation can enlarge the perforation if the
membrane is thin. In one case, we had to postpone the sinus
lift due to a large perforation.

Maiorana C,, et al. proposed an alternative technique for
treating sinus cysts [19]. Their method involved creating ac-
cess to the maxillary sinus through osteotomy and aspirat-
ing the cystic fluid using a fine needle inserted through the
sinus membrane. This step reduced both the pseudocystic
volume and the tension on the sinus membrane. With these
factors minimized, the sinus lift technique could be com-
pleted with minimal risk of ostium obstruction and sinus
membrane perforation.

We used the given method to treat seven patients and
found that unlike the first two groups, all cases resulted
in good outcomes without complications. The method has
several advantages, including its simplicity and ease of per-
formance, non-perforation of the mucosa, and reduction
of intracystic pressure, which facilitates detachment of the
mucosa. However, the main disadvantage is that aspiration
of only the liquid does not allow for complete enucleation of
the pseudocyst.

Felisati G. proposed a protocol that combines the in-
traoral approach with the transnasal endoscopic sinus
approach in a single surgical session [5]. This approach
allows for transnasal treatment of pseudocysts and rhi-
nosinusitis (if present), which is a relative contraindica-
tion to the sinus lift technique. Specifically, the elevation
of the floor of the maxillary sinuses is performed through
an intraoral approach immediately after the endoscopic
surgery.

This protocol is an ideal solution for sinus grafting in
patients with pseudocysts and nasopharyngeal conditions,
such as multiple sinus cysts, nasal septum deviation, agger
nasi cell hypertrophy, and concha bullosa, that can affect si-
nus ventilation. However, when treating only a pseudocyst
that can be removed through a simple intraoral approach,
the protocol has certain limitations. These include the need
for two distinct surgical teams (ENT surgeons and OMF
surgeons), treatment under general anesthesia, and a sig-
nificant increase in price, operative time, and postoperative
morbidity.

It is important to note that there is no universal method
for managing mucosal cysts of the maxillary sinus in candi-
dates for sinus lifting, and each case must be approached
individually. Unfortunately, this problem has been insuffi-
ciently addressed in the specialized literature, and further
studies are needed with larger patient groups to better un-
derstand and address this issue.
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Conclusions

1.

The mucosal cyst does not present a contraindication
to sinus lifting but requires additional surgical pro-
cedures.

All methods have their advantages and disadvantag-
es; there is no optimal method.

. The sinus lifting method with the removal of the cyst-

ic membrane through a small perforation is effective.
However, sometimes it creates large perforations,
which require additional plastic surgery, increase
the cost of the intervention, and increase the risks of
postoperative complications, although the cyst does
not recur.

The sinus lifting method with marsupialization of the
cyst does not create large perforations. However, the
cyst may recur but in a smaller size. This results in
less pressure on the augmentation during the heal-
ing period. Nevertheless, it is important to close the
perforation and monitor the patient’s progress over
time.

We consider the sinus lifting method with aspiration
of the cyst content to be the most effective because it
does not create perforations, it is easy, and the post-
operative period has low risks.
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ABSTRACT

Introduction. Benign prostatic hyperplasia and chronic prostatitis are the most common conditions in men, the frequency
of which varies with age. Chronic prostatitis (infectious or inflammatory) has a frequency of 8-35% in patients aged 20-50
years, reaching a maximum of 60-70% in those aged over 50 years.

Materials and methods. Materials for the study served the medical literature regarding benign prostatic hyperplasia
and chronic inflammation, published in the local and international scientific journals. Scientific databases like Cochrane
Library, Medline, Scopus, Medicus, NCBI, PubMed, Google Scholar were used to find the necessary articles. Research methods
- analysis, synthesis, systematization, and description.

Results. After analyzing the available data, a review of the literature was conducted which highlighted both the strong and
weak points of the historical medical approaches to addressing benign prostatic hyperplasia, as well as the ontogenetics
and anatomical characteristics of the prostate gland. This included examining the incidence rates, concepts of causation
and development, principles of diagnosis and classification of benign prostatic hyperplasia. The review also revealed the
pros and cons of using mini-invasive treatment strategies versus traditional transvesical approaches in treating this condi-
tion, as well as the ongoing and significant socioeconomic impact in underdeveloped countries.

Conclusions. There remains the issue of reducing intra- and post-operative complications after benign prostatic hyperpla-
sia surgery, especially a voluminous one, which imposes itself as a very critical problem in the development of an effective
treatment strategy. For the first time, a problem was described by assessing the particularities of some biochemical criteria
at local surgical site and in blood serum, histological - at the level of nodular prostatic hyperplasia and at the border of the
surgical site. This requires a complex correlational study to assess the biochemical, histological and immunohistochemical
parameters, including the evaluation of the associations or coexistence of benign prostatic hyperplasia and chronic pros-
tatitis.

Keywords: urology, benign prostatic hyperplasia, prostatitis, etiology, morphogenesis, treatment, advantages and disad-
vantages.
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

In order to develop an effective medical and surgical approach for
reducing the risk of complications during and after the removal of
a large benign prostate gland growth, known as nodular hyperpla-
sia, it is crucial to have a thorough understanding.

The research hypothesis

There is needed an effective treatment approach that can decrease
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postoperative complications and improve monitoring of general
hemostasis and inflammation at the surgical site.

The novelty added by manuscript to the already published sci-
entific literature

A systematic study of the specialized literature was carried out, in
order to highlight the etiological, clinical and diagnostic features
and the impact to obtain an effective hemostasis after enucleation
of benign prostate nodular hyperplasia and define criteria for local
surgical site monitoring in reducing the postoperative complica-
tions. Due to limited data, there is a need for a comprehensive ex-
amination using biochemical, histological, and immunohistochem-
ical methods. This includes evaluating the potential relationship or
simultaneous occurrence of both benign prostatic hyperplasia and

chronic prostatitis.

Introduction

The prostate is a small gland with an anatomically im-
portant role and is part of the male reproductive system.
Various changes in the prostate cause serious problems
with the lower urinary tract. Among the most common
prostate pathologies that induce micturition disorders, has
an impact on the quality of life, starts from the working age,
but with a major impact in old age, are benign prostatic hy-
perplasia (BPH), chronic prostatitis (PCr) and prostate car-
cinoma (CP). However, the most important is BPH [1-4].

Benign prostatic hyperplasia and chronic prostatitis
are the most common conditions in men, the frequency of
which varies with age. Chronic prostatitis (infectious or
inflammatory) has a frequency of 8-35% in patients aged
20-50 years, reaching a maximum of 60-70% in those aged
over 50 years. BPH has a significant frequency after the age
of 50-60 years with a maximum of 76.3-81.4% in the elder-
ly population (75-90 years) [3, 5]. In the last 2-3 decades,
BPH became a modern problem due to affecting younger
population (35-40 years), being placed fourth after arteri-
osclerosis, hypertension and diabetes, having a significant
social-economic impact, the etiology being still enigmatic
and questionable [3, 6-8].

In the literature there are various opinions on the eti-
ology of BPH, which are determined by the totality of the
diseases characteristic of this organ (atrophy, inflammation,
hyperplasia and neoplasia) which are contradictory despite
the fact that they have the same pathogenetic substrate [1,
9-11].

Advances in diagnostic technologies, pharmacological and
surgical treatment in recent years have greatly contributed to
the optimization of diagnosis and treatment by mini-invasive
surgical resolution of obstructive syndrome in BPH [6, 12,
13]. However, the individualized approach to treatment al-
lows to achieve the optimal result of treatment and improve
postoperative quality of life [4, 12, 14]. The optimization of
treatment in BPH and the reduction of the intraoperative and
postoperative complication risks remains open, being an on-
going problem, which requires further research.

The purpose of the study is to review and analyze med-
ical literature on the aspects of etiology, clinical picture, di-
agnosis, treatment, and social-economic impact of BPH, in
order to determine the optimal tactics and the risks of intra-
and postoperative complications especially in voluminous
BPH.

Materials and methods

Materials for the study served the medical literature of
various lengths - monographic, scientific, randomized, and
non-randomized clinical trials, reports of clinical cases and
case series, national and international guidelines about
BPH and chronic prostatitis published in the national and
international journals. The articles were searched using
the following databases - Cochrane Library, Medline, Scop-
us, Medicus, NCBI, PubMed, Google Scholar. In parallel, a
literature search was performed to identify meta-analysis,
randomized controlled trial and reviews articles related to
,benign prostate hyperplasia”, ,prostatitis”, ,etiology”, ,mor-
phogenesis”, ,adenomatous hyperplasia”, ,adenomectomy”
in the PubMed, MEDLINE, ISI Web of Science, Cochrane
databases. There were selected only the most relevant and
recent articles. Research methods - analysis, synthesis, sys-
tematization, and description.

Ninety-one primary sources that were relevant were
chosen based on their impact score, and the selection cri-
teria included a scientific, reproducible, and transparent
approach to the subject under discussion, as well as subse-
quent data extraction and analysis. To ensure varied conclu-
sions, the research findings from foreign studies were sup-
plemented by published research data from the Republic of
Moldova. A narrative synthesis of the data was performed as
part of the qualitative research process.

Results and discussions

As a result of the literature analysis, there were selected
91 articles scientifically important. Based on the analyzed
data, the synthesis of literature revealed the aspects of his-
torical, medical approaches to the problem of BPH, ontoge-
netic and topographical aspects of the prostate; incidence



Bobu V. et al.

and concepts of etiology and morphogenesis, diagnosis and
classification principles of BPH, and especially on advan-
tages and disadvantages of different treatment strategies in
BPH, from classical to mini-invasive methods as well as the
socio-economic impact of BPH.

Historical approaches to benign prostatic hyperpla-
sia. BPH, a term widely used in recent decades, is a benign
hypertrophic-hyperplastic benign pathological formation,

4

known in the past as ,prostatic hypertrophy”, ,adenoma-

J J

tous hyperplasia”, ,chronic lobular prostatitis”, ,benign nod-
ular hypertrophy”, ,adenoma of the paraurethral glands”
and/or ,prostate adeno-fibro-leiomyomatic”. For the first
time, Goldberg V. (1960) introduced the term of prostate
adenoma, and the surgery to treat the nodular tumor - ade-
nomectomy, a notion successfully used until the last decade
[7, 15, 16]. Based on the fact that prostate adenoma implies
both, BPH and a nodular hypertrophic-hyperplastic process,
the Consensus Conference on Benign Prostate Hyperplasia
(Monaco, 1995) established the final term to be BPH [17].

Over decades, research has been carried out to deter-
mine the etiology and pathological processes that induce
hyperplasia of the prostate, invoking various factors, such
as: pelvic venous stasis, aging, atherosclerosis and vascular
atheromatosis, hormonal theory (androgens, estrogens),
oxidoreductase, hormonal disbalance - mediated hormonal
feedback etc. [18]. The role of infection and chronic inflam-
mation as a predictive factor of hypertrophy in the prostate
was proposed by Tsekhanovskii G. (1901). Later Vertkin I.
(1931) provided results that proved the infectious-inflam-
matory role as controversial and proved that inflammation
is a consequence of nodular hyperplasia (cited by Aivazean
A, 1957) [19]. However, McNeal (1968) reported a 44% in-
cidence of prostate inflammation in BPH based on autop-
sy findings in older men, while the role of chronic inflam-
mation has been supported by many other researchers in
the following decades [20, 21]. However, the infectious-in-
flammatory role as a predictive factor as well as the cause
of prostate inflammation has remained a subject of heated
debate for a significant period [22].

Over decades, the hormonal theory has been reinforced
as an important etiological factor in the evolution of BPH.
The theory was described by exposed by Dunaevskii L.
(1935), Topchanov A. (1949) and many others (quoted by
Aivazean A, 1957). Dunaevskii L. marks the role of testicu-
lar hyperfunction in prostatic hypertrophy, associated with
advanced age, which induces hyperplasia of the periure-
thral glands with the formation of nodular hyperplasia [19].
Peterman N. (1939) states that in prostatic hypertrophy
the prostatic parenchyma evolves to hyperplasia and ade-
nomatosis, and it is impossible to distinguish the origin of
the periurethral glands from the prostate glands, while the
remaining tissue after adenomectomy is nothing but the re-
sidual peripheral area of the prostate [23].

Another important issue of BPH from a historical per-
spective is about the treatment, conservative and surgical.
The first stage includes the use of various bimanual meth-
ods, therapeutic procedures that declined with the emer-
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gence in the 20th century of a-adrenergic antagonists, the
5-alpha reductase inhibitor, phytotherapeutic preparations,
which are recognized as one of the most effective therapeu-
tic treatments and relieve the symptoms of the lower uri-
nary tract (LUTS) [24-26].

Surgical prostatectomy was first introduced by Eugene
Fuller (1895) according to some sources. Fuller’s approach
was associated with a considerable mortality rate of ap-
proximately 18%, and as a result, it faced several objections.
Later, the technique was improved and adopted in 1900 by
Peter Freyer, who despite a 5% mortality rate had a great
success [27, 28].

A remarkable advance in BPH surgery is considered
the elaboration of the technique of retropubic extraves-
sal “prostatectomy” conceived by Terrence Milin (1945),
which achieved significant reduction of mortality [29]. In
this context, Aivazean A. (1957), mentions the significance
of radical andenomectomy in BPH introduced by Russian
surgeons: Podrez F. (1887) - adenomectomy by suprapu-
bic approach, Druzhinin M. (1889) - by perineal approach,
Fedorov S. (1899) performed transvesical scraping of the
prostate, Kholtsev B. (1906) - two-step adenomectomy by
transvesical approach, Lidinskii A. (1922) - by extravesical
retropubic approach [19].

The beginning of a true revolution in the surgical treat-
ment of BPH is considered the first transurethral resection
surgery performed by Maximilian Stern and Joseph McCar-
thy (1932) using a wire loop under visual control, this being
an instrument developed by the authors that later became
the precursor of the current resectoscopy - TURP (tran-
surethral resection of the prostate) [29].

Also, BPH surgery in recent decades has benefited from
mini invasive surgical techniques such as: transurethral
vaporization - TUVP being an alternative to TURP/TUIP;
Laser enucleation: Nd:YAG, KTP:YAG, with diode, Holmium:
YAG; HoLEP; Cryosurgery - bipolar electrocoagulation, in-
termittent coagulation resection, rotoresection. A dynamic
evaluation study 5 years after the application of HoLEP and
open transvesical prostatectomy established a promising
evolution with the need for follow-up surgeries at a low rate
[4, 30-32]. However, for prostates with nodules larger than
80-100 g, TURP had a rate of re-surgery rate of 55% and
mortality rates of 6% [33, 34]. In this context, Novikov I,
et al. (2001), Shakhmachev V. (2010) emphasize that mi-
ni-invasive treatment is promising, but still requires confir-
mation in large clinical trials, because the remaining tissue
fragments after coagulation not always can be easily han-
dled, and urinary infections or secondary interventions in
connection with complications, as well as some in the result
of long-term hospitalizations have made these methods less
preferable [35].

Ontogenetic aspects, topographic and zonal anatomy
of the prostate. Morphologically, the prostate consists of a
glandular and fibro-muscular component, surrounded by a
capsule. Prostate growth manifestations occur throughout
life, much faster in the puberty period. At the age of 15-16
years, the division into acinar or alveolar structures with ep-



Benign prostatic hyperplasia - historical and contemporary aspects

ithelial-papilliform cellular projections takes place, with the
formation of glandular prostatic parenchyma and opening
of the ducts [36]. Structural differentiation of the prostate is
considered when the glandular epithelium manifests secre-
tory characteristics, with basal, neuroendocrine cells and
immunoreactivity maximum values of secretion reaching
at 20-21 years. With the differentiation and organization of
the prostate parenchyma occurs the maturation of glandu-
lar secretory cells. During this period, the secretory cells be-
come mature expressing the secretory form of both the acid
phosphatase isoenzyme (ALK-P) and the prostate-specific
antigen (PAS) [37, 38].

From the puberty period, the prostate enlarges 10 times
in volume, reaching maximum functionality at the age of 30-
45 years, and then gradually atrophies. From the age of 45-
60 years, atrophy of glandular tissue occurs. With age, both
atrophy and prostatic hyperplasia can occur, which can be
correlated with the androgenic hormonal status, otherwise
nodular hyperplasia of the prostate (BPH) can occur, with
significant frequencies at the age of 61-75 years [39].

From an anatomical-topographic point of view with im-
provement of imaging techniques and regarding surgical
topography, 4 surfaces of the prostate have been described
- anterior, posterior and two inferior-lateral, a base project-
ed upwards to the bottom of the urocyst and a lower-fac-
ing apex, which has a fibro-muscular casing that externally
envelops the prostate through the sphincter of the urethra,
and inside it, urethra is surrounded by the urocystic sphinc-
ter. Outside the external sphincter, we can distinguish the
periprostatic capsule, which originates from the visceral
pelvic fascia, while in the inside the fibro-muscular layer can
be identified. The fibro-muscular layer is a real capsule of
the prostate. Towards the centripetal prostatic parenchyma
from the internal surface of the fibro-muscular capsule are
divided septa that compete in a central area being crossed
by the ejaculatory ducts and the prostate utricle, the urethra
being located anterior [20, 39].

The anatomical-functional features of the prostate are
also dependent on the anatomy of the neuro-vascular sys-
tem, the architectonic-functional being stacked in the plex-
us: related and efferent, superficial (at the capsule level)
and profound (septa, glandular-muscular structures). Arte-
rial blood originates from the lower urocystic arteries (a.
visceralis inferior), the middle rectal arteries (a. rectalis me-
dia) and internal pudendal arteries [40].

Of significant importance for the surgical diagnostic and
interventional orientation are the knowledge of the ana-
tomical-topographic landmarks of the prostate based on the
studies carried out by McNeal J. (1968-1978) and Sampaio
F. (1992) which divided the prostate into areas. Anatomi-
cally quantifying with clinical importance 4 distinct areas
at the level of the prostate: frontal, peripheral, central and
transition area [20, 41]. Of the most important in the clin-
ical-diagnostic and surgical perspective is the peripheral
and transition area.

According to some biopsy studies, the transition zone
in 70% is the site of BPH and only in about 10-20% of ma-
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lignant neoplasms. In hyperplastic processes, including in
BPH, the central and partially peripheral areas are con-
siderably compressed, becoming a thin layer with the ap-
pearance of a surgical pseudocapsule after enucleation of
nodules in BPH [42, 43]. However, the central area, which
includes about 20% of the prostate volume, is less suscepti-
ble to inflammatory processes and can be the site of about
5% to 10% of accidentally detected malignant tumors. This
area may play an important role in the development of BPH
[36, 44].

The zonal division of prostate has a valuable practical
and predictive importance due to the knowledge of the risk
of preferential distribution and the prostate structural con-
tribution in the evolution of specific lesions such as prosta-
titis, BPH, and prostate carcinomatous neoplasia [36, 43].

The incidence and concepts of etiology and morpho-
genesis of BPH. Equal prevalence of BPH between Europe-
an and African countries is noted in the literature. However,
if talking about disease progression, authors Handisuriya
A, etal. (2001) noticed a more severe course of BPH in the
African population. The incidence of statistical prostate ad-
enoma also varies from country to country due to both the
lack of data as well as overlap of clinical picture with other
nodular processes such as fibroid - 11.3%, myoma - 0.3%,
fibromiomyoma - 1.2% [45, 46].

The etiology of BPH at the current stage remains incom-
pletely elucidated and contradictory. Such an opinion is also
determined by the totality of diseases characteristic of this
organ such as infections, inflammation, hyperplasia, and ne-
oplasia that often counter or have the same etiopathogenet-
ic factors [10, 11].

Currently, the following etiopathogenetic factors of BPH
are old age, excesses or sexual abstinence, liver cirrhosis,
but also some life-style habits such as smoking, alcoholism,
obesity, hyperglycemia and diabetes. The key role according
to most experts is hormonal disorders (androgens and es-
trogens) associated with aging [47].

The effect of androgens in BPH is mediated by cellular
interaction, based on androgen receptors (ARs) by stimulat-
ing stromal and epithelial cell growth with intensified epi-
thelial-mesenchymal transition [48]. According to Nickel J.
(2008), the primary role in the evolution of BPH is due to es-
trogens more than due to androgens, which would explain
the incidence of nodular hyperplasia in the transitional area
on the one hand and on the other hand by converting tes-
tosterone into estrogen under the action of aromatase [49].
According to studies by Peehl D., et al. (1998) and Coppe J.
(2010) in 50% of men who underwent adenomectomy up to
the age of 60 years old and in 9% after 60 years old, genetics
has a predictive role [50, 51].

An important role is given to oxidative stress. The role
of free radicals such as RLO, OPL, and SAO in the pathogen-
ic mechanisms of prostate adenoma evolution has been
described. The evolution of prostate adenoma may be an
alternative pathway of prostate carcinogenesis due to dis-
orders of prostate growth promoted by oxidative stress and
inflammatory mediators [52]. Majority of experts state that
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aging, significant imbalance of the free radicals, infections
and inflammation are recognized as predictive factors of
BPH and prostate cancer [11].

Therefore, it is worth mentioning that androgens, estro-
gens, disorders of epithelial-cellular interactions, growth
factors, neuroreceptors and infections can play a pathoge-
netic role in prostatic tissue hyperplastic processes and in-
duce the formation of a chronic heterogeneous prostatitis
underlying BPH morphogenesis [53].

BPH morphogenesis evolves through two main stages.
The first stage is the proliferative process of fibromuscular
stroma, which includes important changes in fibroblasts,
capillaries, fibromuscular stroma, and the composition of
glycosaminoglycan that induce the formation of primordial
stromal nodule (NSP) or more commonly called early nod-
ules. In about 70% of cases, nodules in the transition zone
can be found [54, 55].

According to structural morphological changes, NSPs
are divided into immature mesenchymal nodules (NMIm),
fibroblastic stromal nodule (NSFB), fibromuscular stromal
nodules (NSFM) and muscular stromal nodules (NSM). Un-
der the interaction between cellular-stromal and acinar-ep-
ithelial relationship, proliferation of glandular structures
occurs, thus forming the proliferative center. In the second
stage, when the nodules are growing with advancing age,
the stromal component in the nodules is reduced quanti-
tatively. Simultaneously with the proliferation of the adja-
cent nodule, other proliferative outbreaks occur. It should
be noted that the incidence of histopathological changes in
BPH precedes clinical symptoms [43]

Diagnosis and principles of classification of prostate
adenoma. The clinical and diagnostic features of prostate
pathology are viewed from three etiopathogenetic direc-
tions: infectious-inflammatory (prostatitis), BPH and pros-
tate cancer. Prostate cancer (PC), a diagnosis that is based
on clinical symptoms, paraclinical, imaging, histology, and
cytopathology. The most common conditions are prostati-
tis and BPH and both pathologies represent a reactive and
symptomatic pattern of the lower urinary tract requiring a
diagnosis of prevention and control [56].

Depending on the clinical disorders in BPH, they are di-
vided into irritative and obstructive manifestations. In the
course of the disease, three stages have been identified: the
prostatism - or compensatory stage, the incomplete reten-
tion stage without dystonia of the urocyst and the incom-
plete retention stage with dystonia of the urocyst [17].

From the point of view of clinical symptoms, BPH is
manifested by symptoms of the lower urinary tract (LUTS),
and prostatitis with predilection of pain syndrome and
painful ejaculatory dysfunction. Some comparative studies
show that painful ejaculation may be present in 5-31% in
men with AP-driven LUTS [57, 58]. Currently both patholo-
gies benefit from modern sophisticated diagnosis and treat-
ment, which is based on national and international guide-
lines. Chronic prostatitis in medical history can be an early
sign in the development of BPH [59, 60].

BPH is a nodular process with dimensions between 27-
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50 mm?3 and/or greater than 80 mm?3. Prostate adenoma has
a clinical picture of lower urinary tract symptoms (LUTS)
associated with benign enlargement of the prostate (BPR)
leading to bladder outlet obstruction (BoO) which is as-
sessed by quantifying the international score of symptoms
caused by prostate adenoma (IPSS) as well as assessing the
quality-of-life index (QoL) [3, 13, 60].

The diagnosis of BPH is based on history, rectal digital
exam, laboratory investigations, imaging methods such as
intravenous urography, cysto-urethrography, ultrasound
(USG), computed tomography (CT), magnetic resonance im-
aging (MRI), uroflowmetry, international prostate symptom
score (IPSS), prostate-specific antigen (PSA), hemostasis
and rheological features of the blood serum, renography,
cystoscopy, BPH biopsy [60, 61].

Determination of PSA levels according to some studies
in BPH is welcomed. Bhat A. mentions that the persistence
of PSA after prostatectomy is a warning signal for the doctor
[62]. However, in this context, a correlation study of the PSA
level in the blood serum and the histological peculiarities is
welcomed.

The dimensions of the nodules in BPH correlate with
the weight, which frequently reaches the dimensions of an
apricot (50-100 g.), but much more voluminous forms have
been described, up to 250-400 g. With reference to the dy-
namism of the annual progress of BPH, according to some
studies in recent years it has an evolution of about 0.6 mm
per year. Depending on size, BPH is divided into small nod-
ular hyperplasia <25-30 mm?, medium nodular hyperpla-
sia - 30-80 mm?, large nodular hyperplasia 280 mm?3, giant
nodular hyperplasia >250 mm?.

Depending on the configuration, BPH can evolve in as-
pect of spherical solitary node, or in the form of two to three
nodules and in shape of grape. Taking into account the na-
ture of the growth, the following forms have been described:
BPH intraurocystic (intravesical), preurocystic (retrotrigo-
nal), suburocystic (intraticgonial) and mixed nodular form
due to the presence of a diffuse growth [60].

Aleksandrov V. (2007) describes five stages of morpho-
genesis of BPH [46]:

= Stage I - formation of immature adenoma consist-
ing of 2-3 reinforced acinar structures;

= Stage Il - quantitative enlargement of the glandular
structures that form proliferative centers;

= Stage Il - emergence in peripheral areas of new
proliferative centers/outbreaks;

= Stage [V - retention of secretion of the acini of pro-
liferative centers with cystic dilation;

= Stage V - all acini forming proliferative centers or
most of them are cystic dilated with epithelium atrophy.

Histological examinations have shown that the presence
of inflammatory processes has an etiopathogenetically pre-
dictive role and is significant for the postoperative period
[63]. Epithelial-muscular nodules in BPH are frequently as-
sociated with chronic inflammatory processes [64]. Kohnen
P.etal. (1979) reported an inflammatory process prevalence
0f 98% in 162 examined cases, Kramer G. (2006) states that
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chronic inflammation is frequently present in BPH, predi-
lection in lumpy nodular BPH, with higher PSA levels and a
higher risk of acute urinary retention [65-67].

Currently, BPH, especially the voluminous form, is a con-
temporary problem, due to both high incidence and preva-
lence, its evolution and serious complications that is asso-
ciated with, as well as due to the shortcomings of pharma-
cological and surgical techniques used by modern medicine
[3, 14].

Surgical treatment strategies in prostate adenoma,
advantages, and disadvantages. For many years, manag-
ing BPH has had its pros and cons as efforts have been made
to refine non-invasive treatments, surgical interventions,
and adenomectomy hemostasis techniques. Komlev D.L
(2004) notes that the surgical procedure in treating BPH, a
major share 75.7% belongs to the transurethral adenomec-
tomy (TUR) compared to the open transvesical method -
24.3% [69]. It is remarkable that due to the technological
potential from the last decades, the medical and surgical
management in BPH has improved and the patients’ out-
come has improved [68, 69].

Today, the gold standard is transurethral endoscopic
method (TUR) [29, 32], which is performed in many coun-
tries, including for BPH 280 mm?. Similar opinions can be
found in the local literature [31, 70]. However, we must
mention that in lumpy nodular BPH, open adenomectomy
interventions are preferred, partly due to the difficulty of
making a long resection, but also due to the high risk of larg-
er postoperative complications.

Notwithstanding that endoscopic, transurethral resec-
tion of the prostate (TUR-P) in BPH is considered “gold
standard”, medical practice demonstrates that in volumi-
nous nodule BPH the surgical treatment remains a valid
option to this day. In this regard, Lopatkin N. et al. (2009),
Martov A. et al. (2006), state that approximately 7-30% of
surgical maneuvers for the treatment of BPH are performed
with open surgery, with preferred surgical techniques de-
scribed by Fedorov-Freyer [17, 71]. In addition, a good part
of foreign authors from high-income countries mention
the advantageous clinical efficiency of open transverse ap-
proaches compared to the TUR in cases of high risk of inter-
ventions, in particular, in voluminous nodular hyperplasia
[2,72].

Tiktinskii O. (2006) states that transurethral resection is
welcomed in BPH with nodules up to 50 mm?3, maximum size
- 70 mm?[73]. Later, Vasilchenko M. et al. (2012) mention
that open transvesical prostatectomy remains will remain
for a long time as one of the approaches of choice despite
the advantages of unquestionably proposed medicinal and
interventional mini-invasive treatment in recent years [74].

On this subject, many authors in recent years have fo-
cused on comparing between transurethral and open trans-
vesical method. The latter being described as an interven-
tion with major complications, such as: hemorrhage from
the adenoma site from 250-2500 ml, intensive hematuria,
inflammatory processes (urethritis, prostatitis, cystitis) in-
cluding at the level of residual prostate, urinary infiltration,
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obstructive processes (urocystic cervical sclerosis, urethral
stricture,), urinary incontinence, as well as high mortality
22.2% [75, 76]. At the same time, the authors mention that
open method transvesical adenomectomy is accessible in
different prostate adenoma volumes, including especially
those complicated with diverticulum, concrements, tumors,
etc., with excellent results characterized by minimal bleed-
ing and in patients with heart failure and other comorbid-
ities, but some disadvantages in the evolution of complica-
tions in the intra- and early and late postoperative period
are also accentuated.

Among the most common complications are: hemor-
rhage and inflammation of the prostate adenoma site, such
as urethritis, urethral fever, bacteriotoxic shock, thrombo-
embolic syndrome, and at a distance the formation of blad-
der lesions, stenosis and structures of the urocyst cervix
and prostate urethra, the prevention of which is a serious
problem, being insufficiently solved so far [77, 78]. In this
respect, we note that complications in open adenomecto-
mies has a frequency from 12.5 to 30.9% based on multiple
factors [79, 80].

All factors that can induce complications can be divid-
ed into two categories: general factors that are evaluated
and corrected preoperatively and local factors, which are
dependent on the urinary tract and some unforeseen com-
plications that can occur during the enucleation process,
non-effective intraoperative hemostasis, urine infiltration,
parallels of the neuro-muscular component especially in the
voluminous adenoma and others such as insufficient drain-
age of the surgical site, etc. Prevention of intraoperative and
postoperative complications to date is determined by the
features of hemostasis performed both locally, at the level
of the surgical adenoma removal and regionally [81].

The lack of a unified vision on the causes and nature of
complications after transvesical prostatectomy in order to
improve hemostasis has been proposed several methods
both transvesical and extravesical directed to stop bleeding
as one of the major complications. Depending on the methods
used for hemostasis, they are currently divided into mechan-
ical-thermal, surgical and chemical. The extravesical ones in-
cluded various mechanical-thermal actions (compression by
transrectal balloon); suturing with vessel embolization, hy-
pothermia, monitored hypotonia, which has become a thing
of the past in BPH surgery. Ineffective mechanical-thermal
methods include the use of electric current (electrocoagula-
tion), which is unreasonable because causes deep necrolytic
processes, the progression and persistence of cystitis, the for-
mation of scars and strictures [78, 82].

To avoid bleeding from the surgical site, it is recom-
mended to process it with hot 0.9% NaCl solution, or with
ice (hypothermia), including with 3% H,0, solution or 6%,
buffering the box with gauze and by various changes of su-
turing the box with over 200 procedures. Relatively effec-
tive is also considered electrical stimulation of the surgical
site using the transurethral electric catheter proposed by
Shumakova E. (2000), which currently is being used for in-
significant intra-operative hemorrhage [83, 84].
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In contradictory discussions so far are also transvesical
surgical methods such as draining the bladder using the
Foley catheter, as well as methods of suturing the box and
permanent or remove hemostatic connections [17]. Regard-
ing the application of sutures, the data from the specialized
literature prove that in the most common cases, they do not
lead to an effective stop of complications during surgery
or postoperative, which induce the emergence of favorable
conditions for the development of acute or chronic inflam-
matory processes, including the sclerosis in the urocystic
cervix and the prostate urethra [46, 72].

In the handling of intraoperative hemostasis at the sur-
gical site after prostatectomy, the chemical method based
on the use of hemostatic materials in the form of adhesives,
collagen plasters containing fibrinous substances, which
contribute to coagulation, is widely used, and the collagen
substrate forms an impermeable barrier for air, detersive
removal in regenerative processes. These are used as a
method of choice [17].

To achieve a hemostatic effect with better visualization
of the operating field, scientific research has been under-
taken that is directed towards achieving perfect hemostasis.
Recent studies conducted by Nazarov E. (2009) dedicated to
the effectiveness of the use of absorbent hemostatic plasters
at the level of the surgical site applied on the entire surface
with the fixation of the hemostatic plaster through the Foley
catheter balloon and using the closed irrigation system of
the urocyst with antiseptics [83].

Another study carried out by Vitruk Iu. (2010) in the de-
compensated cases of the diverter consists of the applica-
tion of temporary sutures on the cervix of the urocyst and
the concomitant separate drainage of the urocyst and the
surgical site after open adenomectomy [85]. The authors
note that due to the methodologies used, the reduction of
complications in the postoperative period as well as the re-
duction of obstructive processes and bed day was achieved.
In this respect, the majority opinion with reference to the
proposed methods for the improvement of the lodge hemo-
stasis after adenomectomy and the reduction of inflamma-
tory processes are estimated to be ineffective further. In this
context, Komlev D.L (2004) noted that the particularities
of management to improve hemostasis in the surgical site
after the removal of benign nodular hyperplasia of the pros-
tate is the “golden dream” of urologists and the effective-
ness of innovative technologies used [69].

However, so far the majority of opinions referring to the
priority of endoscopic versus classical transvesical inter-
ventions are diverse and sometimes contradictory, because,
with the significant increase in the dynamism of the expens-
es of endoscopic interventions, they constitute an impres-
sive medical-social and economic impact. Some sources
mention that this impact is determined by the increase in
the number of the population of advanced age relative to the
working-age population [86].

Joseph E. (1992) mentions that in the US about 400,000
men manifest the symptoms of BPH. Speakman V. et al.
(2004) also warned that referring patients to a doctor with
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diagnosis symptoms of BPH in recent years marks an inci-
dence of 113-125 cases per 100,000 men. In the US direct
expenditure on surgical assistance alone in BPH annually
averages about $1.1-1.5 billion, and conservative treatment
with alpha blocker inhibitors reached the limit of $800 mil-
lion [3, 86-88], and this fact differs greatly from the econom-
ic possibilities of many European states, including Moldova.

At the same time, some authors mention that the in-
creased level of morbidity and the high costs of transure-
thral interventions have favored the use of various alterna-
tive conservative treatments in BPH. Mini-invasive inter-
ventions are successfully applied in many economically de-
veloped countries, as a rule in small- and medium-volume
BPHs, while for voluminous BPHs they are often unsuccess-
ful, so transvesical open interventions have remained up-to-
date to this day [89]. It is worth mentioning that the mor-
tality rate in transvesical interventions is on average 3.3%
in different countries with various public health systems, it
is variable and dependent on the economic level - financial
allocations and innovative technological resources available
[29, 69, 75].

The data from the specialized literature in the last dec-
ades demonstrate the presence and persistence of advan-
tages and disadvantages to the problem of BPH treatment,
their basis is the diversity of surgical and conservative ther-
apy approaches, the incidence of intra- and postoperative
complications, especially the ineffectiveness of hemostasis
methods after adenomectomy, the increasing incidence of
patients with voluminous BPH (=80 and 100 cm?®, the eco-
nomic-financial impact in medicine [77, 90]. Voluminous
adenomas and mini-invasive technologies are also a sig-
nificant burden for private medicine. According to Saigal
C. (2005), the medical costs for treating BPH, direct and in-
direct, are estimated to be $3.9 billion annually. Thus, the
findings in terms of cost-effectiveness meanings provide
convincing evidence for clinicians, financiers, and policy
makers to help differentiate minimally invasive surgical
treatment and transverse open interventions in BPH [91].

Therefore, in conclusion, it is worth mentioning that
the evolution of BPH is a complex and integrated process,
with a heterogeneous etiology and involves a number of
mediators and factors with mutual interactions, which
with age induce an increase in the frequency of complica-
tions from the lower urinary tract (prostate, urethra, uro-
cyst) and postoperatively with significant repercussions at
a distance in the use of open transvesical adenomectomy
or by mini-invasive methods as methods of selection; and
especially in voluminous BPH. It remains questionable the
infectious-inflammatory factor as the etiopathogenetic pre-
dictive moment of the prostate adenoma were secondary in
the pathogenesis of intra- and postoperative complications
in voluminous BPH which is imposed as a problem of great
topicality with an obvious impact in the development of an
effective therapeutic and medical-surgical treatment strat-
egy at the level of the lodge. A problem for the first time is
the study of inflammatory histomorphological peculiarities
in prostate adenoma as well as at the limit of enucleation



Benign prostatic hyperplasia - historical and contemporary aspects

and lodge after enucleation of the hyperplastic pathologi-
cal process, which motivates the need to conduct a complex
correlational histomorphological and immunohistochemi-
cal study in assessing the associations or coexistence of BPH
and prostatitis.

An important aspect in the effective implementation of
open transvesical interventions is the need to perform an
effective hemostasis during surgery and the postoperative
period that will allow monitoring of the activity of prote-
olytic processes at the level of the prostate adenoma and
blood serum, PSA and alkaline phosphatase, the assembly
of which will allow the definite optimization of therapeu-
tic, medical-surgical treatment with significant reductions
in postoperative complications. The lack of a real method
that would diminish postoperative complications and raise
the possibilities of monitoring and evaluating the general
homeostasis and at the surgical site is a desideratum of re-
search for the first time.

Conclusions

There remains the issue of reducing intra- and post-op-
erative complications in BPH, especially the voluminous
one, which imposes itself as a very topical problem in the
development of an effective treatment strategy. For the first
time a problem is the study of the particularities of some
biochemical criteria at surgical site and in blood serum, his-
tological - at the level of nodular prostatic hyperplasia and
at the border of the prostate adenoma, which motivates the
need for a complex correlational of biochemical, histological
and immunohistochemical facts, including in the evaluation
of the associations or coexistence of BPH and chronic pros-
tatitis.

Competing interests
None declared.

Author’s contribution

All the authors have contributed equally at the results
presentation in the paper, approved the ,ready for print”
version of the manuscript.

References

1. Globa T. Profilul molecular al stromei in proliferarile be-
nigne si maligne ale prostatei [Molecular profile of the stro-
ma in benign and malignant proliferations of the prostate]
[summary of the dissertation]. Chisinau: Nicolae Testemit-
anu State University of Medicine and Pharmacy; 2022. 32
p. Romanian.

2. Tanase A, Ceban E, Banov P, Oprea A, Tanase D, Gales-
cu A, Vasiliev E, Plesco S, Rusanovschi V, Tricolici G, Pa-
secinic A, Gudima L. Rezultatele studiului multicentric
al patologiei prostatei in unele localitati ale Republicii
Moldova [The results of multicentric study of prostate
pathology in some localities of Republic of Moldova]. Arta
Medica (Chisinau). 2019;(1/70):52-56. Romanian.

3. Apolikhin OI, Sivkov AV, Beshliev DA, Abdullin II. Sovre-
mennye vozmozhnosti medikamentoznogo lecheniia pred-

10.

11.

12.

13.

14.

15.

Mold J Health Sci. 2023;10(2):40-50

statel'noi zhelezy [Modern possibilities of drug treatment
of prostate adenomas]. Urologiia (Moscow). 2010(2):54-
59. Russian.

Krasulin VV, Glukhov VP, Vasil'ev KS. Sovremennye voz-
mozhnosti khirurgicheskogo lecheniia giperplazii pred-
statel'noi zhelezy [Surgical treatment of benign prostatic
hyperplasia: modern methods and potentials]. Vestnik
Urologii (Rostov-on-Don). 2019;7(2):85-92. Russian.
Anderson ], Roehrborn C, Schalken ], et al. The progression
of benign prostatic hyperplasia: examining the evidence
and determining the risk. Eur Urol. 2001;39(4):390-399.
doi: 10.1159/000052475.

Chughtai B, Thomas D. Pooled aquablation results for
American men with lower urinary tract symptoms due to
benign prostatic hyperplasia in large prostates (60-150
cc). Adv Ther. 2018;35(6):832-838. doi: 10.1007/s12325-
018-0722-0.

Launer BM, McVary KT, Ricke WA, Lloyd GL. The rising
worldwide impact of benign prostatic hyperplasia. BJU Int.
2021;127(6):722-728. doi:10.1111/bju.15286.

Filippova EA. Ul'trazvukovaia diagnostika zabolevanii
predstatel’'noi zhelezy u detei [Sonography of prostate dis-
eases in children] [Internet]. Moscow: Russian Scientific
Center of Roentgenoradiology; 2009 [cited 2022 Dec 13].
Available from: http://vestnik.rncrr.ru/vestnik/v8/pa-
pers/filippova_v8.htm. Russian.

Briganti A, Capitanio U, Suardi N, Gallina A, Salonia A, et
al. Benign prostatic hyperplasia and its aetiologies. Eur
Urol. 2009;8(13 Suppl):865-871. doi: 10.1016/j.eur-
sup.2009.11.002.

Epstein J. [Male genital system and lower urinary tract]. In:
Kumar V, Abul K, Aster J; Cuculici G, Gheorghiu A, editors.
[Robbins Pathology: the morphological and physiopatho-
logical bases of diseases]. 9th ed. Bucharest: Callisto; 2015.
p 657-681. Romanian.

Khoroshko EV, Rubin VV. Sanitarno-kurotnoe lechenie
bol'nykh s Kkhronicheskim abakterial'nym prostatitom,
oslozhnenym dobrokachestvennoi giperplaziei predsta-
tel'noi zhelezy [EHF therapy in the patents with the adeno-
ma of the prostate gland complicated by chronic prostatitis
in the health resort treatment]. Kurortnaia Meditsina (Pia-
tigorsk). 2012;(4):50-53. Russian.

Rieken M, Kaplan SA. Enucleation, vaporization, and re-
section: how to choose the best surgical treatment op-
tion for a patient with male lower urinary tract symp-
toms. Eur Urol Focus. 2018;4(1):8-10. doi: 10.1016/j.
euf.2018.04.020.

Nickel JC. Inflammation and benign prostatic hyperpla-
sia. Urol Clin North Am. 2008 Feb;35(1):109-115. doi:
10.1016/j.ucl.2007.09.012.

Giiasov Shl, Gafarov IaR, Shodmonova ZP, Mukhtarov
ShT, Akilov FA. [The role of systematization of postoper-
ative complications in assessing the efficiency and safety
of surgical methods for the treatment of benign prostatic
hyperplasia]. Urologiia (Moscow). 2022;(3):83-91. doi:
10.18565/urology.2022.3.83-91. Russian.

Moraru 1. Morfopatologia aparatului urinar [Morphopa-
thology of the urinary system]. In: Anatomia patologica
[Pathological anatomy]. Vol. 2. Bucharest; 1980. p. 429-
509. Romanian.



Bobu V. et al.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

. Gol'dberg VV. Khirurgiia adenomy predstatel’'noi zhelezy
[Surgery of prostate adenoma]. Riga: Latgosizdat; 1960.
409 p. Russian.

Lopatkin NA, editor. Urologiia: Natsional'noe rukovodstvo
[Urology: national guide]. Moscow: Geotar Media; 2011.
1021 p. Russian.

McNeal . Pathology of benign prostatic hyperplasia. Insight
into etiology. Urol Clin North Am. 1990;17(3):477-486.
Aivazean AV. Adenoma predstatel’noi zhelezy: v pomoshch’
prakticheskomu vrachu [Prostate adenoma: helping the
practitioner]. Smolensk; 1957. 127 p. Russian.

McNeal JE. Regional morphology and pathology of the pros-
tate. Am ] Clin Pathol. 1968;49(3):347-357. doi: 10.1093/
ajcp/49.3.347.

Djavan B, Margreiter M, Dianat SS. An algorithm for med-
ical management in male lower urinary tract symptoms.
Curr Opin Urol 2011;21(1):5-12. doi: 10.1097/MOU.
0b013e32834100ef.

McLaren ID, Jerde TJ, Bushman W. Role of interleukins, IGF
and stem cells in BPH. Differentiation. 2011;82(4-5):237-
43.doi: 10.1016/j.diff.2011.06.001.

Peterman NS. K patogenezu gipertrofii predstatel’noi
zhelezy [To the pathogenesis of prostatic hypertrophy].
Zdravookhranenie Tadjikistana. 1939;(1):34-49. Russian.
Ghicavii V, Ceban E,Gutu C, et al. Eficacitatea medicamen-
tului Adenoprosin in tratamentul hiperplaziei prostat-
ice benign (BPH) [Adenoprosin efficacy in benign pros-
tate hyperplasia treatment]. Arta Medica (Chisinau).
2011;(2/45):42-44. Romanian.

McConnell JD, Roehrborn CG, Bautista OM, et al. The long-
term effect of doxazosin, finasteride, and combination ther-
apy on the clinical progression of benign prostatic hyper-
plasia. N Engl ] Med. 2003;349(25):2387-98. doi: 10.1056/
NEJMo0a030656.

Souverein PC, Erkens JA, De la Rosette ], et al. Drug treat-
ment of benign prostatic hyperplasia and hospital admis-
sion for BPH-related surgery. Eur Urol. 2003;43(5):528-34.
doi: 10.1016/s0302-2838(03)00089-7.

Freyer PJ. A new method of performing perineal prostatec-
tomy. Br Med J. 1900;1(2047):698-699. doi: 10.1136/bm-
j.1.2047.698-a.

Fuller E. Six successful and successive cases of prostatecto-
my. ] Cutan Genito-Urinar Dis. 1895;1:11.

Tubaro A, de Nunzio C. The current rol of open surgery in
BHP. EUA-EBI Update Ser. 2006;(4):191-202.

Al-Aown A, Liatsikos E, Panagopoulos V, Kyriazis I, Kalli-
donis P, Georgiopoulos I, Vasilas M, Jens-Uwe S. Laparo-
scopic simple prostatectomy: a reasonable option for large
prostatic adenomas. Urol Ann. 2015 Jul-Sep;7(3):297-302.
doi: 10.4103/0974-7796.156144.

Ghicavii V. Tratamentul endoscopic diferentiat In pa-
tologiile urologice obstructive infravezicale [Differentiated
endoscopic treatment in infravesical obstructive urological
pathologies] [summary of the dissertation]. Chisinau: Nico-
lae Testemitanu State University of Medicine and Pharma-
cy; 2018. 54 p. Romanian.

Tubaro A, de Nunzio C. Evolving tehniques for surgi-
cal treatment of benign prostatic hyperplasia. EM] Urol.
2015;3(2):119-122.

. Kuntz RM, Lehrich K, Ahyai SA. Holmium laser enucleation

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Mold J Health Sci. 2023;10(2):40-50

of the prostate versus open prostatectomy for prostates
greater than 100grams: 5-year follow-up results of rand-
omized clinical trial. Eur Urol. 2008;53(1):160-166. doi:
10.1016/j.eururo.2007.08.036.

Kuntz RM, Lehrich K. Transurethral holming laser enuclea-
tion versus transvezical open enucleation for prostate ade-
noma greater than 100gm: a randomized prospective trial
of 120 patients. ] Urol. 2002 Oct;168(4 Pt 1):1465-9. doi:
10.1016/S0022-5347(05)64475-8.

Shakhmachev VN. Sravnitel'naia otsenka metodov gemo-
staza pri otkrytoi adenomektomii [Hemostasis methods
comparison in open adenomectomy]. Urologiia (Moscow).
2010;(6):20-23. Russian.

Raica M, Mederle O, Caruntu ID, et al. Histologie teoretica
si practicd [Theoretical and practical histology]. Timisoara:
Brumar; 2004. p. 434-442. Romanian.

Bianchi-Frias D, Vakar-Lopez F, Coleman IM, et al. The effects
of aging on the molecular and cellular composition of the
prostate microenvironment. PLoS One. 2010;5(9):e12501.
doi: 10.1371/journal.pone.0012501.

Trotsenko BV, Lugin IA. Zakonomernosti morfogeneza
predstatel’noi zhelezy v ontogeneze cheloveka i krys [Pat-
terns of prostate morphogenesis in human and rat ontoge-
ny]. Morfologiia. 2009;3(3):126-130. Russian.

Minakov AA. Anatomo-embriologicheskie aspekty voznikno-
veniia dobrokachestvennoi uzelkovoi giperplazii predsta-
tel'noi zhelezy [Anatomical and embryological aspects of the
occurrence of benign nodular prostatic hyperplasia] [sum-
mary of the dissertation]. Volgograd; 2005. 125 p. Russian.
Dietrich H. Giovanni Domenico Santorini (1681-1737)
Charles-Pierre Denonvilliers (1808-1872). First descrip-
tion of urosurgically relevant structures in the small pelvis.
Eur Urol. 1997;32(1):124-127.

Sampaio FJB. Neoplasia prostatica: conceitos anatdmicos
fundamentais para a compreensdo da patologia benigna
e maligna [Prostatic neoplasm: fundamental anatomical
concepts for the understanding of benign and malignant
pathology]. ] Bras Urol. 1992;18(3):121-5. Portuguese.
Parsons JK, Kashefi C. Physical activity, benign prostatic
hyperplasia, and lower urinary tract symptoms. Eur Urol.
2008;53(6):1228-35. doi: 10.1016/j.eururo.2008.02.019.
Babinski MA, Chagas MA, Costa WS, Pereira M]. Morfolo-
gia y fraction del area del lumen glandular de la zona de
tranzicion en la prostata humana [Morphology and areal
fraction of the glandular lumen of transition zone in the
human prostate]. Rev Chil Anat. 2002;20(3):255-262. doi.
10.4067/S0716-98682002000300004. Spanish.
Massmann ], Funk A, Altwein ], et al. [Prostate carcinoma
(PC) - an organ-related specific pathological neoplasm].
Radiologe. 2003;43:423-431. German.

Handisuriya A, Steiner GE, Stix U, et al. Differential expres-
sion of interleukin-15, a pro-inflammatory cytokine and
T-cell growth fator, and its receptorin human prostate.
Prostate. 2001;49(4):251-62. doi: 10.1002/pros.10020.
Aleksandrov VP, Aletin RR, Nazarov TN. Diagnostika i lech-
enie adenomy (dobrokachestvennoi giperplazii) predsta-
tel'noi zhelezy i ee gemorragicheskikh oslozhnenii [Diag-
nosis and treatment of adenoma (benign hyperplasia) of
the prostate gland and its hemorrhagic complications].
Sankt Petersburg; 2008. 168 p. Russian.



Benign prostatic hyperplasia - historical and contemporary aspects

47

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

. Untergasser G, Madersbacher S, Berger P. Benign prostatic
hyperplasia: age-related tissue-remodeling. Exp Gerontol.
2005;40(3):121-8. doi: 10.1016/j.exger.2004.12.008.
Nicholson TM, Sehegal PD, Drew SA, et al. Sex steroid re-
ceptor expression and localization in benign prostatic hy-
perplasia varie with tussue compartment. Differentiation.
2013;85(4-5):140e-149. doi: 10.1016/j.diff.2013.02.006.
Nickel JC, Roehrborn CG, O’Leary MP, Bostwick DG, et al.
The relationship between prostate inflammation and low-
er urinary tract symptoms: examination of baseline data
from the REDUCE trial. Eur Urol. 2008;54(6):1379-84. doi:
10.1016/j.eururo.2007.11.026.

Peehl DM, Selleres RG. Basic FGF, EGF, and PDGF mod-
ify TFG-B-induction of benign prostatic muscle cell
phenotype in human prostatic stromal cells. Pros-
tate  1998;35(2):125-134. doi: 10.1002/(sici)1097-
0045(19980501)35:2<125::aid-pros6>3.0.co;2-i.

Coppe JP, Desprez PY, Krtolica A, Campisi J. The senes-
cence-associated secretory phenotype: the dark side of
tumor suppression. Annu Rev Patol. 2010;5:99-118. doi:
10.1146/annurev-pathol-121808-102144.

Wang W, Bergh A, Damber JE. Chronic inflammation in be-
nign prostate hyperplasia is associated with focal upregu-
lation of cyclooxygenase-2, Bcl-2, and cell proliferation in
the glandular epithelium. Prostate. 2004;61(1):60-72. doi:
10.1002/pros.20061.

Auffenberg GB, Helfand BT, McVary KT. Established medical
therapy for benign prostatic hyperplasia. Urol Clin North
Am. 2009;36(4):443-59. doi: 10.1016/j.ucl.2009.07.004.
Cardoso LEM, Costa WS, Sampaio FJB. Stromal modifica-
tions in benign prostatic hyperplasia as evidenced by gli-
cosaminoglycan composition. Braz ] Urol. 2000;26:630-4.
Chagas MA, Babinski MA, Costa WS, Sampaio FJB. Stromal
and acinar components of the transition zone in normal and
hyperplastic human prostates. Brit ] Urol. 2002;89:699-
702.

Collins MM, Meigs ]B, Barry M], et al. Prevalence and cor-
relates of prostatitis in the health professionals follow-up
study cohort. ] Urol. 2002;167(3):1363-1366.

Nickel JC, Elhilali M. Vallancien G; ALF-ONE Study Group.
Benign prostatic hyperplasia (BPH) and prostatitis:
prevalence of painful ejaculation in men with clinical
BPH. BJU Int. 2005;95(4):571-574. doi: 10.1111/j.1464-
410X.2005.05341.x.

Vallancien G, Emberton M, Harving N, van Moorselaar R].
Sexual dysfunction in 1,274 European men suffering from
lower urinary tract symptoms. ] Urol. 2003;169(6):2257-
61. doi: 10.1097/01.ju.0000067940.76090.73.

Grabe M, Bartoletti R, Bjerklend JTE, et al.; European As-
sociation of Urology. Guidelines on urological infections.
2015.86 p.

Ghicavii V, Tanase A, Plesacov A, et al.; [Ministry of Health,
Labor and Social Protection of the Republic of Moldova].
Hiperplazie benignd de prostata: Protocol clinic national
(PCN-77). [Benign prostatic hyperplasia: National clinical
protocol]. Chisinau: The Ministry; 2020. 43 p. Romanian.
Dumbravenu I. Aspecte contemporane de diagnostic si
tratament a prostatitei cronice [The contemporary aspects
on diagnosis and treatment of chronic prostatitis]. Arta
Medica (Chisinau). 2011;(2/45):38-41. Romanian.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Mold J Health Sci. 2023;10(2):40-50

Bhat A, Blachman-Braun R, Herrmann TR, Shah HN. Are
all procedures for benign prostatic hyperplasia created
equal? A systematic review on post-procedural PSA dy-
namics and its correlation with relief of bladder outlet ob-
struction. World ] Urol. 2022;40(4):889-905. https://doi.
org/10.1007/s00345-021-03771-w.

Liu L, Li Q, Han P, et al. Evaluation of interleukin-8 in ex-
pressed prostatic secretion as a reliable biomarker of
inflammation in benign prostatic hyperplasia. Urology.
2009;74(2):340-4. doi: 10.1016/j.urology.2009.02.064.
Kramer G, Steiner GE, Handisurya A, et al. Increased ex-
pression of lymphocyte-derived cytokines in benign hyper-
plastic prostate tissue, identification of the producing cell
types, and effect of differentially expressed cytokines on
stromal cell proliferation. Prostate. 2002;52(1):43-58. doi:
10.1002/pros.10084.

Kohnen PW, Drach GW. Paterns of inflammation in
prostatic hyperplasia: a histologic and bacteriologic
study. J Urol. 1979;121(6):755-60. doi: 10.1016/s0022-
5347(17)56980-3.

Kramer G, Marberger M. Could inflammation be a key com-
ponent in the progression of benign prostatic hyperplasia?
Curr Opin Urol. 2006;16(1):25-9.

Kramer G, Mitteregger D, Marberger M. [s benign prostat-
ic hyperplasia (BPH) an immune inflammatory disease?
Eur Urol. 2007;51(5):1202-1216. doi: 10.1016/j.euru-
ro.2006.12.011.

Korsak VE. Kratkie istoricheskie aspekty razvitiia metodov
lecheniia dobrokachestvennoi giperplazii predstatel’'noi
zhelezy [Brief historical aspects of the development of
methods for the treatment of benign prostatic hyperpla-
sia]. Mezhdunarodnyi Studencheskii Nauchnyi Vestnik
(Moscow). 2022;(1):4. Russian.

Komlev DL. Otdalennye rezul'taty operativnykh metodov
lecheniia dobrokachestvennoi giperplazii predstatel’'noi
zhelezy [Long-term results of surgical methods for the
treatment of benign prostatic hyperplasia] [dissertation].
Moscow; 2004. 140 p. Russian.

Lokeshwar S, Harper B, Webb E, Jordan A, Dykes T, Neal D
Jr, Terris M, Klaassen Z. Epidemiology and treatment mo-
dalities for the management of benign prostatic hyperpla-
sia. Transl Androl Urol. 2019;8(5):529-539. doi: 10.21037/
tau.2019.10.01.

Martov AG, Merinov DS, Karpienko SI, et al. Posleoperat-
sionnye urologicheskie oslozhneniia pri transuretral’'nykh
elektrokhirurgicheskikh vmeshatel’stv na predstatel’'noi
zheleze po povodu adenomy [Postoperative urological
complications during transurethral electrosurgical inter-
ventions on the prostate gland for adenoma]. Urologiia
(Moscow). 2006;(2):25-31. Russian.

Al-Shukri SK, Giorgobiani TG, Amdii RE, Al-Shukri AS.
Narusheniia mocheispuskaniia u bol'nykh c¢ neudovlet-
voritel'nymi rezul'tatami khirurgicheskogo lecheniia do-
brokachestvennoi giperplaziei predstatel’noi zhelezy [Uri-
nary dysfunction in patients with unsatisfactory results of
surgical treatment of benign prostatic hyperplasia]. Vest-
nik Khirurgii im. II Grekova. 2017;176(6):66-72. https://
doi.org/10.24884/0042-4625-2017-176-6-66-70.  Rus-
sian.

Tiktinskii OL, Kalinina SN. Zabolevaniia predstatel’'noi



Bobu V. et al.

74.

75.

76.

77.

78.

79.

80.

81.

82.

zhelezy [Prostate diseases]. Sankt Petersburg; 2006. 459 p.
Russian.

Vasil'’chenko MI, Shershnev SP, Zelenin DA, et al. Opyty
vypolneniia ekstrauretral’'noi chrespuzyrnoi adenomek-
tomii patsientam s adenomoi predstatel'noi zhelezy [Ex-
perience of performing the extraurethral transvesical ad-
enomectomy in patients with BPH]. Urologiia (Moscow).
2012;(6):84-87. Russian.

Sergienko NF, Vasil’chenko MI, Kudriashov O], et al. K vo-
prosu o tak nazyvaemom “zolotom standarte” operativno-
go lecheniia adenomy predstatel’noi zhelezy [On the ques-
tion of the so-called gold standard of surgical treatment of
benign prostatic hyperplasia]. Urologiia. 2012;(4):69-72.
Russian.

Varkarakis I, Kyriakakus Z, Delis A, et al. Long-term results
of open transvesical prostatectomy from a contempo-
rary series of patients. Urology. 2004;64(2):306-10. doi:
10.1016/j.urology.2004.03.033.

Begaev Al Transuretral'naia rezektsiia predstatel’noi
zhelezy pri giperplazii (oshibki, opasnosti, oslozhneniia)
[Transurethral resection of the prostate gland with hyper-
plasia (mistakes, dangers, complications)] [summary of
the dissertation]. Moscow; 2005. 36 p. Russian.

Arbuliev MG, Zainulabidov ZSh, Gadzhiev DP, et al. Pro-
filaktika krovotecheniia posle prostatektomii [Prevention
of bleeding after prostatectomy]. In: [Modern problems
of urology: Proceedings of the scientific conference].
Makhachkala; 2003. p. 114-115. Russian.

Shkuratov SS. Profilaktika i lechenie pozdnikh oslozhnenii
ademomektomii [Prevention and treatment of late compli-
cations of adenomectomy] [summary of the dissertation].
Novosibirsk: Novosibirsk State Medical Academy; 2004. 30
p- Russian.

Dell’ Oglio MF, Srougi M, Antuns AA, et al. An improved
technique for controlling bleedind during single retro-
pubic prostatectomy a rondomized controlled study.
BJU Int. 2006;98(2):384-387. doi: 10.1111/j.1464-
410X.2006.06236.x.

Pevzner PN. Profilaktika krovotechenii, vospalitel’'nykh i
obstruktivnykh oslozhnenii chrespuzyrnoi adenomektomii
[Prevention of bleeding, inflammatory and obstructive
complications of transvesical adenomectomy] [summary
of the dissertation]. Velikii Novgorod: Novgorod State Uni-
versity; 2003. 21 p. Russian.

Ozerov AA. Sravnitel'naia otsenka metodov gemostaza pri
operativnom lechenii bol'nykh dobrokachestvennoi giper-
plaziei predstatel'noi zhelezy [Comparative evaluation

83.

84.

85.

86.

87.

88.

89.

90.

91

Mold J Health Sci. 2023;10(2):40-50

of hemostasis methods in surgical treatment of patients
with benign prostatic hyperplasia] [dissertation]. Moscow;
2000. 166 p. Russian.

Nazarov EI. Sposob gemostaza absorbiruiushchim gem-
ostaticheskim pokrytiem v profilaktike oslozhnenii
chrespuzyrnoi adenomektomii [A method of hemostasis
with an absorbent hemostatic coating in the prevention of
complications of transvesical adenomectomy] [disserta-
tion]. Moscow; 2009. 106 p. Russian.

Shumakova EA. Profilaktika i lechenie obstruktivnykh
oslozhnenii adenomektomii u bol'nykh giperplaziei pred-
statel'noi zhelezy [Prevention and treatment of obstructive
complications of adenomectomy in patients with prostat-
ic hyperplasia] [summary of the dissertation]. Moscow;
2000. 30 p. Russian.

Vitruk IuV. Taktika likuvannia dobroiakisnoi hiperplazii
peredmikhurovoi zalozi, uskladnenoi dekompensovanoiu
funktsieiu detruzora [Treatment tactics for benign pros-
tatic hyperplasia complicated by decompensated detru-
sor function]| [summary of the dissertation]. Kiev: Institut
Urologii AMN Ukraini; 2010. 20 p. Ukrainian.

Speakman M], Kirby RS, Joyce A, et al. Guideline for the pri-
mary care management of male lower urinary tract symp-
toms. BJU Int. 2004;93(7):985-990. doi: 10.1111/j.1464-
410X.2004.04765x.

Chughtai B, Rojanasarot S, Neeser K, Gultyaev D, Amoro-
si SL, Shore ND. Cost-effectiveness and budget impact of
emerging minimally invasive surgical treatments for be-
nign prostatic hyperplasia. ] Health Econ Outcomes Res.
2021;8(1):42-50. doi: 10.36469/jheor.2021.22256.

Wei JT, Calhoun E, Jacobsen SJ]. Urologic diseas-
es in America project: benign prostatic hyperpla-
sia. J Urol. 2005;173(4):1256-61. doi: 10.1097/01.
ju.0000155709.37840.fe.

Ferretti M, Phillips J. Prostatectomy for benign prostate
disease: open, laparoscopic and robotic tehniques. Can ]
Urol. 2015;22 Suppl 1:60-66.

Sergienko NE Vasil’chenko MI, Kudriashov O], et al. Prei-
mushchestva i otlichitel'nye osobennosti ekstrauretral'noi
adenomektomii pered endouretral’noi, transuretral’noi
i pozadilobkovoi [Advantages and distinctive features of
extraurethral adenomectomy over endourethral, transure-
thral and retropubic]. [Exp Clin Urol]. 2011;(4):58-61. Rus-
sian.

. Saigal CS, Joyce G. Economic costs of benign prostatic hy-

perplasia in the private sector. ] Urol. 2005;173(4):1309-
13.doi: 10.1097/01.ju.0000152318.79184.6f.



Prolonged sinus pauses after the paroxysms of atrial tachycardia in children

Mold J Health Sci. 2023;10(2):51-53

https://doi.org/10.52645/MJHS.2023.2.08

[@NoIE!

UDC: 616.125-008.311-053.2-08

CASE STUDY

Prolonged sinus pauses after the paroxysms of atrial tachycardia
in children, to pace or to ablate? Case report

Irina Boiciuc!’, Radu Darciuc?, Basri Amasyali'?, Erdem Diker'?

!Cardiology Department, Medpark International Hospital, Chisinau, Republic of Moldova
Cardiology Department, Union of Chambers and Commodity Exchanges of Turkey, University of Economics and Technology Hospital, Ankara, Turkey
3Cardiology Department, Bayindir Sogutozu Hospital, Ankara, Turkey

ABSTRACT

Background. The presence of prolonged sinus pauses is quite rare in children and adolescents with structural normal
heart. The decision of the optimal therapeutic tactics is always challenging.

Case report. The 16-years-old girl addressed with complains of palpitations and dizziness after the palpitations end. A
Holter ECG monitoring was performed with the detection of prolonged sinus pauses after the paroxysm of atrial tachycar-
dia. We decided to perform an electrophysiological study to diagnose the tachycardia type. The presence of atrial tachycar-
dia originating from the ostium of the coronary sinus was demonstrated. We decided to manage the tachyarrhythmia with
catheter ablation. During the application of the radiofrequency currents, the tachycardia stopped, and the sinus rhythm
was restored. The ablation was preferred over medication taking into consideration the potential risk of worsening of the
bradycardia by antiarrhythmic therapy:.

Conclusions. The optimal therapeutic solution in similar pediatric cases should be directed towards the supraventricular
tachycardia treatment and not to the bradyarrhythmia. The majority of supraventricular tachycardias could be cured by
catheter ablation.
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

Supraventricular tachycardia is frequently diagnosed in children.
However, prolonged pauses after the tachycardia ends are still
challenging for clinicians. There are insufficient data describing
the management of the prolonged sinus pauses in children, includ-
ing the pauses after supraventricular tachyarrhythmia.

The novelty added by manuscript to the already published sci-
entific literature

We confirmed the relationship between sinus pauses and atrial
tachycardia, and the possibility their definitive treatment by cath-
eter ablation.
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Introduction

According to the medical literature, the presence of pro-
longed sinus pauses is quite rare in children and adoles-
cents with structural normal heart. It has been diagnosed
with increasing frequency in children and young adult pa-
tients with congenital heart defect, especially in patients
who have undergone corrective cardiac surgery related

Mold J Health Sci. 2023;10(2):51-53

with atrial tissue [1]. In addition, abrupt termination of a
supraventricular tachycardia (SVT) can be associated with
sinus pauses due to overdrive suppression of the sinus node
[2] (Fig. 1). In the described case we faced the choice of im-
planting a cardiac pacemaker or treating the supraventricu-
lar tachycardia by ablation.

Fig. 1 Sinus pause.
An example of a sinus pause (4896 ms) after the termination of the supraventricular tachycardia recorded on Holter ECG monitoring

Case report

We present a case of 16-years-old girl who had atrioven-
tricular nodal reentrant tachycardia (AVNRT) soon after
birth. At 3-years-old, she had an ablation of AVNRT (2008),
after which the patient remained asymptomatic for a long

time. After 12 years the patient addressed with complaints
to frequent episodes of rapid heartbeats followed by diz-
ziness. We performed Holter ECG monitoring and found
paroxysms of atrial tachycardia that ended with 970 sinus
pauses > 2500 ms, the longest pause was 7376 ms (Fig. 2).

Fig. 2 The longest pause.
The pause of 7376 ms caused by sinus node asystole after an episode of supraventricular tachycardia,recorded in our patient on Holter
ECG monitoring

We decided to avoid pacemaker implantation taking in
consideration the young age and clear relationship between
atrial tachycardia and sinus pauses. Our strategy was first to
perform an electrophysiological study to diagnose the tach-
ycardia type. Two diagnostic quadripolar catheters were
placed into the high right atrium and the coronary sinus. A
deflectable ablation catheter was used for mapping the atri-
al tachycardia.

The presence of atrial tachycardia originating from the
ostium of the coronary sinus was demonstrated, during the

application of the radiofrequency currents, the tachycardia
stopped, and the sinus rhythm was restored.

The patient was evaluated by the Holter ECG after 1
month and 6 months, and neither atrial tachycardia, nor si-
nus pauses were found. She is remaining asymptomatic.

Discussion

Sinus node dysfunction with long sinus pauses is rare
in children with structurally normal heart [1, 2]. There are
a lot of data demonstrating that overdrive suppression of
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the sinus node in the context of atrial fibrillation may result
in sinus pause. This phenomenon is quite rare in children
[3, 4]- Reports about adults have shown that ablation of the
atrial fibrillation can lead to resolution of the sinus pauses.
Some researchers reported the use of the same strategy in
children [4].

After discussing with the parents and the patient all the
possible management scenarios, we decided to manage the
tachyarrhythmia with catheter ablation. The ablation was
preferred over medication because of the potential risk of
worsening of the bradycardia due to antiarrhythmic thera-
py. The decision was influenced by the fact that our patient
supported ablation of AVNRT in the past, has a normal car-
diac structure and function on echocardiography.
Pacemaker placement would have been a permanent inter-
vention with possible future side effects such as infection,
lead dislodgement, and cosmetic defect. Ablation was pre-
ferred as a definite procedure.

Conclusions

Even in some young patients, paroxysmal SVT could be
complicated with long sinus pauses. The optimal therapeu-
tic solution should be directed towards the SVT treatment
and not to the bradyarrhythmia. The majority of SVT could
be cured by catheter ablation.
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ABSTRACT

Introduction. Dual x-ray absorptiometry (DEXA) scan has been the gold standard for assessing bone mineral density
prior to spinal instrumentation surgery. DEXA scans, on the other hand, can produce falsely elevated measurements in
patients with severe degenerative changes, compression fractures, and aortic calcification, which can lead to incorrect
patient selection and failed interbody fusion.

Materials and methods. Detailed anamnesis of disease development, thorough clinical examination, patient-reported
outcome measures (pain VAS, OD], SF-12), preoperative and postoperative bone-window CT of the spine (interbody fusion
status assessment), vertebral bone mineral density assessment by DEXA scan, vertebral bone density measurement in
Hounsfield units by computer tomography, and the review of published literature were analysed.

Results. A 67-year-old woman was diagnosed with L4-L5 degenerative spondylolisthesis. DEXA scan revealed normal
bone mineral density in the lumbar vertebrae. The patient underwent midline lumbar interbody fusion (MIDLIF). The
postoperative course was complicated by the occurrence of clinical and radiographic signs of pseudarthrosis. She refused
revision surgery and was lost to follow-up. Three years postoperatively, she presented in good physical condition, with
significant improvement in pain and functional disability. A CT scan showed delayed successful interbody fusion with
complete resolution of radiolucency around implants.

Conclusions. This case report summarizes some of the possible errors in diagnosis and surgical treatment in patients with

degenerative pathology associated with severe vertebral osteoporosis.
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Key messages

What is not yet known about the issue addressed in the
submitted manuscript

The reliability of cortical bone trajectory pedicle screw fixation of
the spine in patients with severe osteoporosis has not been proven.
The normal course of symptomatic pseudarthrosis after MIDLIF
arthrodesis is unknown. The management of these patients has yet
to be established.

The research hypothesis

A DEXA scanner may provide erroneous data on vertebral bone
density in a specific group of patients with severe degenerative
spine disease, which may cause patient selection bias and failure
of spinal interbody fusion.
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The novelty added by manuscript to the already published scientific literature

The study highlights possible causes of unrecognized vertebral osteoporosis in patients scheduled for spinal instrumentation
surgery, which led to failed interbody fusion and symptomatic pseudarthrosis. A reliable way to diagnose vertebral osteoporosis
using computed tomography was described, and the timing of surgical treatment of pseudarthrosis was established.

Introduction

The treatment of degenerative spinal instability in pa-
tients with severe osteoporosis remains controversial be-
cause of frequent instrument failure and the high rate of
symptomatic pseudarthrosis. Pedicle screw loosening is
correlated with an increase in back pain, leading to high
disability and poor quality of life for patients. Cortical bone
trajectory (CBT) screw fixation is considered a potential
option for patients with osteoporosis undergoing lumbar
fusion. The novel method of CBT screw fixation was intro-
duced in 2009 by Santoni et al. [1]. The proposed trajec-
tory offered the benefit of maximized thread contact with
the zone of higher bone density in the pars interarticularis
region, which is mostly spared by the osteoporotic disease
process. The aims of this track were to improve the anchor-
ing of the screws in osteoporotic vertebrae and to prevent
instrumentation failure. However, the efficacy of CBT fixa-
tion in osteoporosis patients has not yet been proven.

Materials and methods

Detailed anamnesis of disease development and post-
operative course, thorough clinical and neurological exam-
ination, patient self-reported outcome measures (pain VAS,
ODI, SF-12), preoperative and postoperative bone-window
CT of the spine with three-dimensional reconstructions for
interbody fusion status assessment, vertebral bone mineral
density assessment by DEXA (dual X-ray absorptiometry)
scan, vertebral bone density measurement in Hounsfield
units by computer tomography, and the review of published
literature were analysed.

Results

We report the clinical case of a patient who underwent spi-
nal stabilization surgery that failed due to poor vertebral bone
quality, although preoperative tests showed adequate bone
density. Considering the unusual postoperative course and the
failure of the applied treatment, it was decided to analyse the
patient’s clinical and imaging data repeatedly with the applica-
tion of new alternative bone density assessment methods. The
literature reporting similar complications was also reviewed.

Clinical case

A 67-year-old woman was admitted to the neurosurgery
ward of the Timofei Mosneaga Republican Clinical Hospital
of Moldova with complaints of severe low back pain (VAS =
9/10) with irradiation in both lower limbs, predominantly
in the left leg, without evident motor deficit. The patient has
been suffering from low back pain for about 2 years. She has
tried multiple treatment regimens, including complex phys-
iotherapeutic and rehabilitation treatment, with only mod-
est pain relief. The functional status was assessed using the
Oswestry Disability Index, which corresponded to a state of
crippled patient (ODI = 67%).

The patient underwent a lumbar spine MRI scan, which
revealed the presence of a low-grade degenerative spon-
dylolisthesis at the L4-L5 level, as well as bilateral foraminal
stenosis, particularly narrow on the left side (Fig. 1).

Computed tomography demonstrated the presence of
L4-L5 severe degeneration, with intradiscal vacuum phe-
nomenon, facet joint deformity and hypertrophy, and left
side foraminal narrowing due to a bony spur (Fig. 2).

Fig. 1. MRI of the lumbar spine showing L4-L5 degenerative spondylolisthesis and foraminal narrowing.



Borodin S.

Mold J Health Sci. 2023;10(2):54-60

Fig. 2. CT of the lumbar spine showing severe L4-L5 and L5-S1 degeneration, with vacuum phenomenon and L4-L5 spondylolisthesis.

Fig. 3. DEXA scan showing normal bone density of the lumbar vertebrae, except L1.

The patient’s vertebral bone density was assessed using
dual x-ray absorptiometry (DEXA) scan, which demonstrat-
ed normal density of the lumbar vertebras. DEXA T-score
was greater than -1 in all lumbar vertebrae except L1, which
had a score of -1.4, corresponding to osteopenia (Fig. 3).

Treatment

Considering the association of symptomatic foraminal
stenosis with degenerative spondylolisthesis and normal
bone density of the lumbar vertebrae, indications for inter-
body arthrodesis were established. It was decided to apply
the minimally invasive technique of midline lumbar inter-
body fusion (MIDLIF) with neuronavigation-guided CBT
screws. This procedure involves the insertion of CBT pedi-
cle screws and intervertebral cages through a limited medi-
al exposure, similar to the laminectomy approach.

The procedure was done under general anaesthesia,
with the patient being placed in the prone position. The lev-
el to be fused was identified using fluoroscopy. After a dose
of antibiotics 30 minutes before the operation, a 5 cm pos-
terior midline skin incision was made. The subperiosteal
muscle dissection was limited to the lateral side of the pars
interarticularis and facet joints. The neuronavigation-guid-
ed drill was used to create a pilot hole for the CBT screw at
the junction of the superior articular process and pars in-
terarticularis, following a medial-to-lateral path in the axial
plane and a caudo-cephalad path in the sagittal plane. After
the trajectory was created and tapped, CBT pedicle screws
were placed bilaterally along the tracks (Fig. 4). A thorough
posterior decompression, including bilateral facetectomy
and total discectomy, was carried out. The endplate carti-
lage was removed, and the intervertebral cage was placed.
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Fig. 4. Neuronavigation guidance of the CBT pedicle screws (right and centre) and the postoperative CT control of the screw position (left).

Fig. 5. 3 months after surgery, X-ray control reveals instrumentation failure with cage subsidence
and dislocation of the upper CBT pedicle screws.

The cages and the disc space were filled with autogenous
bone obtained from the decompression to provide inter-
body fusion. The self-retaining retractor was removed, and
the wound was closed in a standard way. A sterile wound
dressing was applied.

Outcome and follow-up

The patient was allowed to walk the first day after sur-
gery. Significant postoperative relief of radiating pain in
the lower limbs was obtained. Moderate pain (VAS = 3-4
p.) and discomfort remained in the postoperative wound
area, which was well controlled by non-steroidal analge-
sics. The patient was discharged from the hospital two
weeks after surgery. She was encouraged to avoid sitting
for long periods and heavy lifting during the first 3 months
after surgery.

At 3 months postoperatively, the patient presented with
severe pain (VAS = 8p.) in the lumbar region, without ra-
diation to the lower limbs. A follow-up radiograph was
performed, which showed signs of mechanical failure of
the screw fixation system, with dislocation of the proximal
pedicle screws in the cranial direction and subsidence of the
interbody cages (Fig. 5).

The patient was advised to wear a lumbar brace and
take special medication (vitamin D and calcium) to acceler-

ate the process of interbody fusion. The CT scan control was
scheduled for 6 months after surgery.

At the 6-month follow-up point, the patient presented
with persistent axial low-back pain (VAS = 6p.), radiating in
the lower limbs (VAS = 4p.). The ODI score was 42%, cor-
responding to a severely disabled patient. A computer to-
mography scan showed clear signs of radiographic pseudar-
throsis, with loosening and migration of the cranial screws,
subsidence of interbody cages, and a significant radiolucent
halo around implants (Fig. 6).

The patient was offered the option of revision surgery
with removal of the CBT screws and fixation of the spine
with traditional pedicle screws augmented with vertebro-
plasty cement. The patient decided to decline the proposed
treatment for her own reasons. She was allowed to continue
conservative treatment under the supervision of her family
doctor.

She was unable to follow up after that. Being a partici-
pant in a scientific trial, she was called for a final examina-
tion at the 3-year follow-up point. She presented only with
mild low back pain (VAS = 2p.) without radiating pain. Her
ODI score improved to 18%, which correlated with a state of
only mild disability. A lumbar spine CT scan confirmed the
presence of solid interbody fusion (BSF-3) and the absence
of radiolucency around the implants (Fig. 7).
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Fig. 6. CT scan at the 6-month follow-up point, showing signs of radiographic pseudarthrosis with radiolucency around screws and cages,
screw dislocation, and cage subsidence.

Fig. 7. Three-year CT scan demonstrating delayed successful L4-L5 fusion, with continuous bony fusion mass inside
and outside the cages (arrow), and resolution of radiolucency around the implants.

Discussion

Insufficient grip strength leading to mechanical hard-
ware failure is a well-known drawback of traditional pedi-
cle screws, especially in osteoporotic patients. CBT pedicle
screws have been proposed as a solution to reduce the rate
of screw loosening due to the purchase of higher-density
bone in the pars interarticularis area.

The DEXA scan has been the gold standard for assessing
bone mineral density (BMD) prior to spinal instrumenta-
tion surgery. However, DEXA scans can result in falsely el-
evated BMD measurements in patients with severe degen-
erative changes, compression fractures, and calcification of
the aorta.

In our case, the DEXA scan showed a normal BMD of the
lumbar vertebrae. To explain the failure of arthrodesis, pre-

operative computed tomography data were reviewed, and
the method of bone quality assessment described by Zai-
di et al. was applied [2]. This method involves measuring
the density of cancellous bone tissue at the level of the L1
lumbar vertebra, with a threshold value of 110 HU being
highly (> 90%) specific for osteoporosis. A free trial version
of RadiAnt DICOM Viewer software was used to measure
vertebral bone density. A density of 57 HU was found in the
cancellous bone of the L1 vertebra (Fig. 8), which correlates
with the presence of severe osteoporosis and explains the
pseudarthrosis formation.

Our observations corroborate with those of other stud-
ies [3-5] that state that a DEXA scan alone is insufficient
for an accurate diagnosis of vertebral osteoporosis when
important degenerative changes or vascular calcifications
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Fig. 8. CT scan assessment of cancellous bone density (left) and cortical bone in the pars interarticularis region (right) of the L1 vertebra.

are found in preoperative lumbar radiological examina-
tions.

Pseudarthrosis remains one of the most challenging
problems facing the spinal surgeon. It is usually defined as
failure of bony union between two vertebrae within one
year after surgery, indicated by the absence of continuous
trabecular osseous bridging between vertebrae, peri-im-
plant radiolucency on CT, and motion on flexion-extension
radiographs. The patient with symptomatic pseudarthrosis
usually presents with worsening axial back pain. After the
diagnosis of pseudarthrosis, depending on the clinical situ-
ation, there are many different treatment options. The pri-
mary principles include stabilization of the existing poste-
rior fixation by replacing the loose pedicle screws, followed
by additional bone grafting.

However, there is no unanimous consensus on when a
patient with pseudarthrosis should undergo revision sur-
gery. Tokuhashi et al. declared that it is not reasonable to
define a failure to achieve osseous union within one year af-
ter posterior spinal surgery as pseudarthrosis and that the
condition should instead be called delayed union [6]. They
reported that the postoperative pedicle screw radiolucent
zone disappeared over time in approximately two-thirds
of patients treated with posterior lumbar arthrodesis, and
its presence did not necessarily indicate permanent pseu-
darthrosis [7]. Another study published by Kanemura et al.
(2014) stated that the interbody arthrodesis site in patients
with early pseudarthrosis may begin to change to a success-
ful fusion one or two years after surgery, with two-thirds
of such patients exhibiting successful fusion five years after
surgery. They concluded that a final determination of non-
union or delayed union after posterior lumbar interbody
arthrodesis should be made three years after surgery [8].

Conclusions

= ADEXA scan canresultin falsely elevated BMD values
in patients with spinal degeneration, severe spine de-
formities, or vascular calcifications. A CT scan could

be successfully used to assess bone quality before in-
strumented spine surgery.

= The measurement of bone density in Hounsfield
units is rapid, simple, and reproducible. A cut-off val-
ue of 110 HU measured in the L1 vertebra is consid-
ered highly specific for osteoporosis. These patients
are atrisk for screw loosening, subsidence, and pseu-
darthrosis. Careful surgical treatment planning is es-
sential for this type of patient.

= Even if the majority of trials suggest that CBT-screw
fixation is a reasonable and superior alternative to
traditional pedicle screws for osteoporotic popula-
tions, the risk of hardware failure in these patients
remains very high, imposing the need to consider
safer alternatives such as cement-augmented pedicle
Screws.

A final assessment of the pseudarthrosis should be per-

formed at least three years after surgery.

Abbreviations

BMD - bone mineral density, CBT - cortical bone trajec-
tory, CT - computer tomography, DEXA - dual X-ray absorp-
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ABSTRACT

Background. Pachydermoperiostosis (or primary hypertrophic osteoarthropathy) is a rare genetic disease that usually
begins in childhood or adolescence, is characterized by certain clinical signs (pachydermia, periostosis, drum sticks) that
gradually progress over many years until the disease stabilizes. Currently, there are 2 genes in which mutations are asso-
ciated with the development of pachydermoperiostosis - HPGD and SLCO2A1. The functions of these genes are not fully
understood, but their influence on the metabolism of prostaglandin E2 is known.

Case presentation. We present a case of a 20-year-old patient mistakenly diagnosed as juvenile idiopathic arthritis. Symp-
toms on admission to the hospital: pain accompanied by swelling in the hands and feet, arthralgias in the talocrural joints,
knees with slight swelling, paresthesia in the extremities, hyperhidrosis, fatigue. Clinical and paraclinical examinations
confirmed the diagnosis of pachydermoperiostosis.

Conclusions. Pachydermoperiostosis should be considered as a differential diagnosis when a patient presents with hyper-

trophic osteoarthropathy and acromegalic features.
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

Pachydermoperiostosis is a rare genetic disorder characterized
by skin thickening, digital clubbing and periostitis. Clinical mani-
festations are not recognized timely, they often mimic rheumatic
inflammatory diseases.

The research hypothesis

A comprehensive clinical examination supplemented by genetic
testing and imaging is helpful in diagnosis.

The novelty added by manuscript to the already published sci-
entific literature

We present a case of a rare disease mistakenly diagnosed as ju-
venile idiopathic arthritis. Thorough examination with analysis of
anamnestic, clinical, imaging and genetic data are decisive in the
correct diagnosis of PDP.
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Introduction

Primary hypertrophic osteoarthropathy or pachyder-
moperiostosis (PDP) is a rare genetic disease with both au-
tosomal dominant and autosomal recessive transmission. It
is mainly found in males, who have more pronounced clin-
ical manifestations; the male/female ratio is 9:1 [1]. This
pathology affects the skin and bones and is characterized by
the association of cutaneous manifestations (pachydermia
or thickening of the skin) with rheumatological manifesta-
tions (periostosis and digital clubbing). Onset of the disease
usually occurs at puberty, with thickening and wrinkling
of the face (pachydermia), causing thickening of the facial
features, ptosis of the eyelids and cutis verticis gyrata on
the scalp. Another characteristic feature is the enlargement
of the fingertips (digital clubbing), which can appear from
childhood or in adolescence, sometimes remaining the only
clinical manifestation. Structural changes can also occur in
the osteo-articular system, manifesting by the swelling of
the periarticular tissues and the bone proliferation of the
tubular bones at the level of the periosteum (periostosis).
The lower part of the legs can take on a cylindrical shape
known as “elephant foot” [2]. Joint involvement can be char-
acterized by arthritis, hydrarthrosis arthralgias, and hemar-
throsis. Other clinical manifestations include seborrhea,
acne, hyperhidrosis of the palms and soles, eczema, feeling
of warmth in the hands and feet. PDP can be complicated
with neurological manifestations and can be associated with
structural cardiac manifestations. These changes usually
progress 5-20 years, and then remain permanently stable.
From a clinical point of view, PDP is divided into 3 subclass-
es: | - the complete form, which presents the phenotype in
general, Il - an incomplete form, with isolated bone involve-
ment and limited skin changes, and III - a truncated form,
with minimal or absent pachydermia and periostosis [3].

Case presentation:

A 20-year-old man was admitted to rheumatology depart-
ment presents with the following complaints: pain accompa-
nied by swelling in the hands and feet, pain in his both ankles,
and knees with The onset of the disease was insidious, at the
age of 14, when pain in the joints of both knees and ankles
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and low fever appeared, after several episodes of streptococ-
cal pharyngitis. He received anti-inflammatory treatment in
the rheumatology department of the pediatric hospital, being
diagnosed with juvenile idiopathic arthritis. Treatment with
NSAIDs and antibacterial medicines reduced pain intensity
and joint swelling. Few months later, he noticed the appear-
ance of pustular acne on his face and upper body. At the age
of 15, he noticed a sudden increase in his height (+20cm) and
in the size of hands and feet (from size 40 to 45), with swell-
ing of soft tissues. He periodically had cold symptoms accom-
panied by arthralgia, during which he administered various
types of NSAIDs. Considering the frequent colds, in 2018 he
underwent a tonsillectomy, followed by the administration of
benzathine penicillin for a duration of 6 months. In 2019, a
pituitary tumor was ruled out after a brain MRI examination.
In addition, thyroid scintigraphy in 2019 did not confirm any
thyroid disease to explain the clinical symptoms.

During the physical examination, we noticed the pres-
ence of Hippocratic fingers on the hands and feet; diffuse
swelling of the palmar and plantar soft tissues accompanied
by hyperhidrosis (fig.1). At the level of the face, palpebral
ptosis and thickening of the tegument are determined (fig
2A). At calf level - cylindrical deformity known as ,elephant
extremities” (fig. 2B).

Laboratory investigations show normal values of he-
matological parameters, as well as ESR, C-reactive protein,
electrolytes, transaminases, bilirubin, total protein, albu-
min, coagulogram, uric acid, LDH, CPK, lipid profile, normal
levels of thyroid indices (TSH, FT4). ECG, chest X-ray with-
out pathological changes.

Genetic testing with next-generation sequencing (with
Illumina NextSeq and Illumina Trusight One Expanded set)
identified heterozygous variants NM_005630.3:c. 1658delT
p.(lie553Thrfs*7) of the SLCO2A1 gene (Laboratorio di Ge-
netica, Azienda Ospedale - Universita di Padova). Inactive
variants of the SLCO2A1 gene are associated with autoso-
mal recessive primary hypertrophic osteoarthropathy syn-
drome (MIM#614441).

Radiographic examination of hands, feet, and long bones
of lower legs show cortical thickening of the metacarpals
and proximal phalanges of both hands (fig. 3), significant

Fig. 1. Digital clubbing of the fingers
A. Hippocratic digits; B. Swelling of palmar soft tissues with hyperhidrosis.
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Fig. 2. Cutaneous thickening.
A. Palpebral ptosis and face skin thickening and wrinkled; B. ,Elephant extremities”

Fig. 3. X-ray examination of hands and feet.
A.Cortical thickening of carpal and metacarpal bones; B. Cortical thickening of tarsal and metatarsal bones

and irregular thickening of the periosteum - cortex of the
femoral bones (fig. 4).

Based on the clinical and paraclinical results, we estab-
lished the diagnosis: Primary hypertrophic osteoarthrop-
athy (or Pachydermoperiostosis). Treatment with NSAIDs
during the periods of arthralgias and joint swelling tempo-
rarily relieved the symptoms.

Discussions

Hypertrophic osteoarthropathy (HOA) is a clinical syn-
drome, manifested by the increase in size of the extremities
as a result of bone and periarticular proliferation, Hippo-
cratic fingers and toes, and painful swellings in the joints.
This can be primary (PDP) and secondary. Secondary or
pulmonary HOA is associated with a lung pathology, often
lung cancer. It is important to make a differential diagnosis
between these two pathologies, in order to determine the
subsequent treatment process [1].

Referring to the presented clinical case, the age of onset
of this pathology is specific - in adolescence. The patient pre-
sents the full form of the disease, with both dermatological
and rheumatological clinical manifestations. The consecu-

Fig. 4. X-ray examination of long bones in the lower legs (femoral bones).
Irregular profiles of the proximal epiphyses of both thigh-bones

tiveness of the appearance of clinical manifestations is ob-
served, starting with the increase in the size of the extremi-
ties, Hippocratic fingers, arthralgias, and osalgias and contin-
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uing with the skin manifestations, which developed during
puberty, thus making it difficult to establish the diagnosis. It
is important that for about 1.5 years the patient has shown
stagnation in growth, already suspecting a slowing down of
the disease, which is known to occur after 5-20 years after
the initiation of structural changes. According to the investi-
gations carried out, no structural manifestations or increases
in the size of the internal organs were determined. In addi-
tion, the laboratory analyzes and the hormonal profile are
within the limits of the norms, which helps to establish the
diagnosis of PDP. Due to such a varied clinical picture, it was
initially difficult to determine the diagnosis and differential
diagnosis was performed with several pathologies. Among
them were acromegaly, secondary HOA, SAPHO disease.

To differentiate PDP from secondary HOA, it is necessary
to examine the chest to rule out a lung mass. In the report-
ed case, the presence of a formation in the lungs was not
determined.

Authors had to differentiate it from the SAPHO dis-
ease. It is known that the manifestations in SAPHO ap-
pear late, mainly between 30-50 years, in the case of the
patient it is known that it started in adolescence. Cuta-
neous manifestations differ in the presence of acneiform
and pustular eruptions but thickening of the skin with
changes in facial features, palpebral ptosis, and cutis
verticis gyrata are not attested. In addition, the muscu-
loskeletal manifestations in SAPHO disease have a more
central spread, affecting the chondro-sternal, sacroiliac,
coxofemural and knee joints. Nevertheless, peripheral
joint damage and Hippocratic fingers are specific for PDP,
these manifestations are present in the studied patient
from this clinical case.

Acromegaly has similarities with PDP. The presence of
Hippocratic toes and periostosis, plus the absence of prog-
nathism, enlargement of the sella turcica, or abnormal
circulating concentrations of growth hormone products
would be helpful in establishing this diagnosis. According
to the results of the laboratory data, the presented patient
does not show any changes specific to this pathology.

Thyroid acropachy is characterized by periosteal prolifer-
ation located mainly in the small tubular bones of the hands
and feet, being a rare manifestation of Graves’ disease and in-
dependent of the state of thyroid function. Clubbing usually
coexists with exophthalmos and pretibial myxedema. Myx-
edema resembles the elephant’s feet described in HOA. The
presence of digital clubbing for several years in the absence of
arecognized internal disease is in favor the diagnosis of PDP.

It is necessary to differentiate this pathology from others,
such as cranio-osteoarthropathy, chronic recurrent multifo-
cal osteomyelitis, Camurati-Engelman disease, and syphilitic
periostosis, in order to determine the correct treatment tac-
tics. PDP is a self-limiting pathology with no effect on life ex-
pectancy. Symptoms stabilize or even resolve in the third or
fourth decade, with an average interval of 10 years after the
onset of symptoms. In the case of persistent joint and bone
pain syndrome, the administration of analgesic medications
and COX2-inhibiting NSAIDs have been shown to be effective
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in reducing arthritis. A regression of inflammatory markers
(ESR, CRP) was determined when Etoricoxib was adminis-
tered [4]. Rheumatologic symptoms may also be improved by
treatment with bisphosphonates such as pamidronic acid or
risedronate. Bisphosphonates inhibit osteoclastic resorption
and therefore reduce bone remodeling and improve polyar-
thritis [4]. In the hospital, anti-inflammatory medication was
administered, and at discharge, the arthralgia and swelling of
the soft tissues decreased. The patient needs to be reevalu-
ated periodically (every 3-6 months) after being discharged
with recommendations of using COX2 inhibitors.

Conclusions

The diagnosis of pachydermoperiostosis is based on the
clinical manifestations presented by the patient and requires
more detailed laboratory evaluation to differentiate it from
other similar pathologies. To confirm the diagnosis, it is nec-
essary to find the presence of cutaneous (thickening and
wrinkling of the face (pachydermia), thickening of facial fea-
tures and ptosis of the eyelids and scalp producing cutis verti-
cis gyrata) and rheumatological manifestations (Hippocratic
fingers, swelling of periarticular tissues and bone prolifera-
tion of tubular bones at the level of periosteum (periostosis)
manifesting as ,elephant’s foot”). It is imperative to know the
diagnostic criteria in order to administer a specific treatment
for this pathology. For PDP, symptomatic treatment with anal-
gesics and COX2-inhibiting NSAIDs are indicated. In addition,
some studies mention the importance of bisphosphonates in
reducing the progression of hyperostosis.
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the study and participated in study design and helped drafting the manuscript. MG performed the processing of specimens and tissue
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AR participated in the study design and performed the statistical analysis. All the authors reviewed the work critically and approved
the final version of the manuscript”.
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funding”. Also in this section must be specified the sources of work funding. Mention of persons or institutions who have contributed
to the work and manuscript can be made only after obtaining permission from each of them.
> A Conflict of interest statement should summarize all aspects of any conflicts of interest included on the ICMIJE form. If there is no
conflict of interest, this should also be explicitly stated as ,,none declared”.
> Article highlights states the main ideas of the paper: What is not yet known on the issue addressed in the submitted manuscript
(described in 1-3 sentences); The research hypothesis (described in 1-2 sentences); The novelty added by manuscript to the already
published scientific literature (limited to 1-3 sentences).
> Word count for Main body text and Abstract should be provided. The volume of the manuscript text should not exceed 6000 words,
and Abstract — 350 words.

ABSTRACT AND KEYWORDS

The Abstract should provide the context or background for the study and should state the study’s purpose, basic procedures, significant
results, main findings, and principal conclusions. The summary text should not exceed 350 words organized according to the following
headings: Introduction, Materials and methods, Results, Conclusions. These headings may be adapted in the case of theoretical papers
and reviews. The abstract should not contain any undefined abbreviations or citations.

Keywords. Immediately after the abstract, provide 4-6 keywords that are representative for the contents of the article. For the selection
of keywords, refer to Medical Subject Headings (MeSH) in PubMed (https://www.ncbi.nlm.nih.gov/mesh/).

If the article reported the results of a clinical trial, please indicate at the end of the abstract the Name of trial database where registered,
unique clinical trial registration number and date registered.

MAIN TEXT AND REFERENCES

Original research articles are usually organized according to the IMRAD format: Introduction, Methods, Results, Discussion, and
Conclusions. Other types of articles, such as meta-analyses, case reports, narrative reviews, and editorials may have less structured or
unstructured formats.

> Introduction

The Introduction section should: provide a context or background for the study that would allow readers outside the field to understand
the purpose and significance of the study; define the problem addressed and explain why it is important; include a brief review of
recent literature in the field; mention any relevant controversies or disagreements existing in the field; formulate research hypothesis
and present the main and secondary assessed outcomes; conclude with the research’ propose and a short comment whether the purpose
has been achieved. The Introduction should not contain either results or conclusions.

> Materials and methods

The Materials and methods section should present in sufficient details all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics (Selection and Description of Participants, Technical Information,
Statistics). The Methods section should be sufficiently detailed such that others with access to the data would be able to reproduce
the results. For studies on humans or animals a statement about ethical approval and informed consent of study subjects should
be include. Please specify date and number of Ethics Committee (EC) decision, chair of the EC as well as institution within EC is
organized.

> Results

Authors must present results logically using text, tables, and figures, giving the main or most important findings first. Results should
be explained (not justified or compared in this section) and include fundamental statements related to hypothesis behind the study.

> Discussion

The data should be interpreted concisely without repeating materials already presented in the Results section. Describe the impact,
relevance and significance of the obtained results for the field. The results are compared with those from previous publications and




draw potential future research directions. Discussions should include important interpretations of the findings and results compared
with previous studies. In addition, study limitations and potential bias should be mentioned.

> Conclusions

This section should conclude laconically entire study, and highlight the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those presented in the Results section.

> References

Moldovan Journal of Health Sciences uses the reference style outlined by the International Committee of Medical Journal Editors
(www.icmije.org), also known as “Vancouver style”. Example formats are listed below.

In-text reference citations should be numbered consecutively, identified by Arabic numerals in square brackets [ ]. References should
be listed at the end of the manuscript and numbered in the order in which they are first mentioned in the text. Every reference cited
in the text is also present in the reference list (and vice versa). Journals titles should be abbreviated according to the Index Medicus.
It may be cited only articles or abstracts that have been published and are available through public servers. Personal communications,
manuscripts in preparation, and other unpublished data should not be included in the reference list, but may be mentioned in parentheses
in the text as “unpublished data” or “unpublished observations”, indicating the involved researchers. It is of manuscript authors’
responsibility to obtain the permission to refer to unpublished data.

The references in the Cyrillic, Greek, Arabic scripts should be transliterated into Latin script using the ALA-LC Romanization Tables.
Non-English titles must be followed by the English translation in square brackets.

All electronic references should include active and available URLSs and the access date.

Examples of references

Journal article

Belii A, Cobaletchi S, Casian V, Belii N, Severin G, Chesov I, Bubulici E. Les aspects pharmacoéconomiques dans la gestion de la
douleur périopératoire [Pharmaco-economic aspects of perioperative pain management]. Ann Fr Anesth Reanim. 2012;31(1):60-6.
French. doi: 10.1016/j.annfar.2011.09.008.

Book

Razin MP, Minaev SV, Turabov IA. Detskaia khirurgiia [Pediatric surgery]. 2nd ed. Moscow: Geotar-Media; 2020. 696 p. Russian.
Chapter in a book

Steiber AL, Chazot C, Kopple JD. Vitamin and trace element needs in chronic kidney disease. In: Burrowes J, Kovesdy C, Byham-
Gray L, editors. Nutrition in kidney disease. 3rd ed. Cham: Humana Press; 2020. p. 607-623.

Conference paper

Ojovan V. Medical rehabilitation of children with type 1 diabetes: medical bioethical and psychosocial aspects. In: MedEspera: 9th
International Medical Congress for Students and Young Doctors, 12-14 May 2022, Chisinau, Republic of Moldova: Abstract book.
Chisinau; 2022. p. 77.

Website reference

World Health Organization (WHO). Therapeutics for Ebola virus disease [Internet]. Geneva: WHO; 2022 [cited 2022 Sep 5]. Available
from: https://www.who.int/publications/i/item/9789240055742

TABLES AND FIGURES

Tables should be numbered consecutively with Arabic numerals, and be cited in text. Tables can be placed either next to the relevant
text in the article, or on separate page(s) at the end. Tables must be submited as editable text and not as images. Each table should be
completely informative in itself, and the data presented in it do not duplicate the results described elsewhere in the article.

The label “Table 1” and a short descriptive title should be provided above the table. Legends, notes, and any abbreviations used in
the table should be explained below the table in a footnote. Applied statistical tests and the type of presented data should be also
mentioned. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse events

Experimental Control

Cohort Cohort D

(n=100) (n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONYV post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: *Unusually slow awaking, after that cerebral concentration of the anesthetic reach the under hypnotic level.
Used statistical analysis: Fisher’s exact test.



Figures (photographs or radiographs, drawings, graphs, bar charts, flow charts, and pathways) should be submitted in a suitable format
for print publication. Figures should be either professionally drawn and photographed, or submitted as photographic-quality digital
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prints. Figures’ quality should assure the visibility of details. The following file formats are accepted: “.jpeg”, “.tiff’, “.eps* (preferred
format for diagrams), “.ppt”, “.pptx” (figures should be of the size of a single slide), with a resolution of at least 300 dpi.

Figures will be included in the main manuscript, and also submitted as separate files. The file title should include the figure number
and an identifiable short title.

Figures should be numbered consecutively according to the order in which they have been cited in the text. Write the label Fig. 1 and
a short descriptive title under the figure. Figure’s legend should describe briefly the data shown. Figure’s description should not repeat
the description in the text of the manuscript. When used symbols, arrows, numbers or letters to describe parts of the figure, explain
clearly each one of them in the legend. Explain the internal scale and identify the staining method of the photomicrographs.

If a table or figure has been published before, the authors must obtain written permission to reproduce the material in both print and
electronic formats from the copyright owner and submit it with the manuscript. The original source should be cited in the figure
caption or table footnote. For example, “Reprinted with permission from Calfee DR, Wispelwey B. Brain abscess. Semin Neurol.
2000;20:357.” (“Data from . . .” or “Adapted from . . .” may also be used, as appropriate).
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