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ABSTRACT

Recurrence after ventral hernia repair remains a clinically significant and economically burdensome complication,

particularly among elderly patients. In recent years, increasing attention has been paid to anatomical and morpho-

metric factors that influence the stability of abdominal wall reconstruction. This review summarizes current evi-

dence on anatomical predictors of recurrence, including aponeurosis thickness, diastasis recti, defect size and con-

figuration, and mesh fixation zones. Emphasis is placed on the role of high-resolution imaging, intraoperative mor-

phometry, and tissue quality evaluation in elderly individuals with recurrent hernias. Several risk stratification mod-

els incorporating these factors have been proposed, with promising results in reducing recurrence and optimizing

surgical outcomes. Anatomical predictors should be considered a cornerstone in developing individualized, anato-

my-informed surgical strategies for high-risk patients.
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INTRODUCTION

entral hernia recurrence continues to chal-

lenge abdominal wall surgeons despite ad-

vances in prosthetic materials, minimally
invasive techniques, and perioperative management. This
is particularly true in elderly and senile patients, who not
only carry a higher baseline surgical risk but also present
with anatomical deterioration that fundamentally affects
repair integrity [1, 2]. While technical errors and infec-
tion have traditionally been cited as leading causes of
recurrence, the growing body of literature suggests that

anatomical factors—such as poor tissue quality, insuffi-
cient mesh overlap, and under-recognized fascial de-
fects—play a central role in determining long-term out-
comes [3].

In contrast to primary hernias, recurrent defects are
often characterized by irregular geometry, fibrotic re-
modeling, and anatomic distortion due to previous re-
pairs. Moreover, in the elderly, natural age-related
changes such as loss of fascial tensile strength, thinning
of the aponeurosis, and attenuation of the rectus sheath
significantly impair the mechanical stability of mesh fix-
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ation and healing capacity [4, 5]. Identifying and quanti-
fying these anatomical predictors is crucial for planning
successful repairs and avoiding repeated surgical failure.

Anatomical Factors Associated with Hernia Recur-
rence

mong the most frequently studied anatomical

predictors of recurrence is aponeurosis thick-

ness. Several authors have demonstrated that
thinning of the anterior aponeurosis (<2 mm) correlates
with a higher rate of mesh dislocation, incomplete inte-
gration, and postoperative failure [6, 7]. Elderly patients
are particularly prone to fascial atrophy due to hormonal
changes, malnutrition, and collagen remodeling, which
compromises suture-holding capacity and mechanical
support [8].

Rectus diastasis is another significant contributor,
defined as the separation between the medial borders of
the rectus muscles. Diastasis exceeding 3 cm is associat-
ed with impaired load transfer across the abdominal wall,
distortion of mesh placement geometry, and increased
risk of suture line dehiscence [9]. In large registry-based
studies, patients with unaddressed diastasis at the time of
hernioplasty had a recurrence risk up to two times higher
than those who underwent plication or fascial re-approx-
imation [10].

Defect size and shape are also critical. Elliptical or
irregularly bordered defects are more challenging to rein-
force and require greater mesh coverage. A commonly
accepted rule of thumb is to provide at least 5 cm of
overlap beyond the fascial edges; however, in high-ten-
sion or oval-shaped defects, even this may be insufficient
[11]. Miserez and Peeters emphasized that circular de-
fects carry a lower recurrence risk than linear or multi-
segmental gaps, due to more favorable force distribution
[12].

Measurement Techniques and Imaging Modalities

ccurate assessment of abdominal wall

anatomy is a prerequisite for understanding

recurrence mechanisms and optimizing sur-

gical planning. Over the past decade, imaging modalities

and morphometric methods have significantly evolved,

allowing surgeons to evaluate key anatomical parameters

with greater precision. These include aponeurosis thick-

ness, diastasis width, hernia defect area, and mesh posi-
tion from previous repairs.

Ultrasound (US) remains the most accessible and

non-invasive method for preoperative evaluation. When

performed with a high-frequency linear probe (7-12
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MHz), US can reliably detect fascial continuity, aponeu-
rosis thickness, the presence of incisional scars, and sep-
aration of the rectus abdominis muscles [13]. In elderly
patients, ultrasound is particularly useful for bedside as-
sessment and serial monitoring. However, it is operator-
dependent and limited in patients with obesity, multiple
scars, or deep tissue planes.

Computed tomography (CT), particularly with multi-
planar and 3D reconstruction, is currently the gold stan-
dard for anatomical evaluation prior to recurrent hernia
repair. CT allows accurate measurement of defect size,
shape, location relative to bony landmarks, and residual
mesh integration. It also permits quantification of ab-
dominal wall thickness, evaluation of visceral adhesions,
and planning of safe dissection planes [14]. In select pa-
tients, CT-angiography can aid in the identification of
vascular territories at risk, especially in previously oper-
ated zones where standard anatomical layers are distort-
ed [15].

Morphometric analysis based on imaging data en-
ables the construction of individualized anatomical
maps. These maps help in determining the optimal size
and orientation of the mesh, identifying fixation points in
well-vascularized tissue, and selecting the appropriate
plane for implantation (intraperitoneal vs.
retromuscular).

Tastaldi et al. demonstrated that integration of mor-
phometric planning into surgical decision-making re-
duced both intraoperative complications and early recur-
rence rates in complex abdominal wall reconstruction
[16].

Intraoperatively, direct caliper measurements and la-
paroscopic mapping are also valuable, particularly when
preoperative imaging is inconclusive. In eTEP or TAR
procedures, the integrity of the posterior rectus sheath,
transversalis fascia, and arcuate line can be directly in-
spected and evaluated for suitability of mesh placement.
Real-time adaptation of the surgical plan based on intra-
operative morphometry is often necessary, especially in
elderly patients with unexpected anatomical findings
[17].

Despite these advancements, standardization in the
measurement and reporting of anatomical variables re-
mains limited. Studies often use inconsistent thresholds
for aponeurosis thinning or defect classification, which
complicates meta-analysis and guideline development.
Further work is needed to establish uniform imaging pro-
tocols and validated scoring systems that incorporate
anatomical parameters into risk prediction.

https://journals.tma.uz/


https://journals.tma.uz/

How to Cite: Abdurakhmanov F.M., Zukhurov S.E. Anatomical Predictors in Hernia Recurrence // Journal of Educational & Scientific Medicine,

2025.Vol. 1, Issue 6, P. 15-21.

Role of Tissue Quality in Elderly Patients

eyond gross anatomical measurements, the

biological quality of the abdominal wall tis-

sues plays a pivotal role in the success or fail-
ure of hernia repair, particularly in elderly patients. With
age, the structure and function of connective tissues un-
dergo profound changes that significantly alter the me-
chanical behavior of the fascia, muscle, and overlying
skin. These changes often render standard techniques of
mesh fixation and tissue approximation less effective in
geriatric populations.

Aging is associated with a decline in collagen type I
production and a relative increase in collagen type III,
which is less organized and mechanically weaker [18].
This shift in the collagen ratio compromises the tensile
strength and elasticity of the aponeurosis, making it more
prone to stretching, tearing, or failure under suture stress.
Moreover, fibroblast activity diminishes with age, result-
ing in slower and less effective wound healing, as
demonstrated in histological studies of ventral hernia
tissue biopsies [19].

Franz et al. described this phenomenon as «biologic
fascial fragility» — a condition in which even anatomi-
cally intact tissue lacks the mechanical resilience re-
quired for durable repair [20]. This is especially relevant
in elderly individuals with sarcopenia, where reduced
muscle mass and atrophy of the rectus abdominis com-
promise not only force transmission but also the struc-
tural envelope in which mesh is seated.

Additionally, systemic comorbidities common in old-
er adults — such as diabetes mellitus, malnutrition, and
chronic corticosteroid use — further impair collagen
synthesis, angiogenesis, and extracellular matrix remod-
eling [21]. These processes are critical for mesh integra-
tion, tissue ingrowth, and overall repair stability. In-
flammatory dysregulation in aging (known as inflam-
maging) also contributes to aberrant wound healing and
excessive fibrosis or laxity at the mesh-tissue interface
[22].

Several clinical studies have attempted to quantify
tissue quality intraoperatively. Surgeons often report the
presence of «paper-thin» fascia, friable muscle edges, or
delaminated sheath layers during dissection in elderly
patients. Although such descriptors remain subjective,
efforts have been made to correlate them with preopera-
tive imaging, such as CT-based wall density measure-
ments or aponeurotic attenuation ratios [23].
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Biologic or hybrid meshes have been proposed as
solutions in cases of poor tissue quality, particularly in
contaminated or high-risk fields. However, randomized
trials have shown mixed results regarding their effec-
tiveness in reducing recurrence compared to modern syn-
thetic meshes [24]. The key lies not in the material alone
but in matching the biomechanical properties of the pros-
thesis with the tissue environment in which it is implant-
ed.

In summary, age-related changes in tissue quality
must be considered alongside anatomic dimensions when
planning hernia repair in elderly patients. Ignoring these
factors can lead to overestimation of the mechanical
support capacity of native tissues and result in mesh fail-
ure, seroma, or early recurrence. Incorporating tissue
quality assessments — both preoperatively and intraop-
eratively — 1is essential for safe and durable hernia re-
construction in this population.

Clinical Models and Risk Scoring Systems

s awareness of the multifactorial etiology of

hernia recurrence has grown, numerous clini-

cal models and risk scoring systems have
been proposed to assist in surgical planning. These tools
aim to objectively stratify patients according to the prob-
ability of recurrence and complications, incorporating
anatomical, functional, and systemic variables into a uni-
fied framework. While many models address general
perioperative risk, few specifically integrate anatomical
predictors of failure into a formalized scoring algorithm.

One of the earliest structured approaches was devel-
oped by the Ventral Hernia Working Group (VHWG),
which categorized patients based on the risk of surgical
site infection and wound failure [25]. Although this clas-
sification included factors such as prior wound contami-
nation and comorbidity burden, it did not account for
anatomical variability in fascial quality or defect config-
uration. Similarly, the EHS (European Hernia Society)
classification focused on hernia location and size but did
not provide stratification for tissue resilience or recur-
rence risk [26].

To address this gap, recent models have begun to in-
clude morphological variables such as defect area (in
cm?), diastasis width, aponeurosis thickness, and previ-
ous mesh displacement. For example, Kockerling et al.
proposed an extended risk assessment that accounts for
the number of previous repairs, size and location of the
defect, and the degree of abdominal wall weakening
[27]. Their multicenter analysis demonstrated that recur-
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rence rates increase disproportionately in patients with
multiple risk factors, suggesting a cumulative effect of
both anatomical and systemic vulnerabilities.

At the institutional level, several centers have devel-
oped point-based scoring systems that integrate anatomic
imaging data with clinical assessments. These models
typically assign numerical values to predictors such as:

* Aponeurosis thickness (<2 mm = 3 points),

* Diastasis recti (>3 cm = 2 points),

e  Adhesion grade (III-1V = 2-3 points),

e Defect area (>50 cm? = 3 points),

e Previous mesh failure = 2 points,

e Charlson Comorbidity Index =5 = 2 points.

Patients are then grouped into low, moderate, or high
risk of recurrence, with each category guiding surgical
strategy. For example, low-risk patients may undergo
standard IPOM repair, while high-risk individuals may
be better suited for eTEP or TAR with extended compo-
nent separation [28].

Validation of these scoring models has been per-
formed using receiver operating characteristic (ROC)
analysis, which assesses the sensitivity and specificity of
the system in predicting actual recurrence. Tastaldi et al.
reported an AUC (area under the curve) of 0.87 for their
model, indicating excellent predictive value [29].

Despite promising results, widespread adoption of
such models remains limited. Barriers include the need
for advanced imaging, time constraints in preoperative
planning, and lack of standardized definitions for
anatomical thresholds. Furthermore, there is variability
in how surgeons interpret and act upon scoring outputs,
which can affect outcome consistency.

Nonetheless, integrating anatomical predictors into
clinical risk models holds significant promise. Such sys-
tems not only support more rational operative decisions
but also facilitate communication between surgeons, pa-
tients, and interdisciplinary care teams. Importantly,
these models enable preoperative counseling, helping
patients understand their individual risk and the rationale
for the selected surgical approach.

In the future, combining machine learning algorithms
with large, multicenter imaging and outcome datasets
may further refine risk prediction and personalize hernia
surgery. The trend is moving from reactive repair to
proactive risk-modulated planning, where anatomy is not
a secondary consideration but a central determinant of
success.
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Surgical Implications and Decision-Making

he incorporation of anatomical predictors into

I the decision-making process has profound im-

plications for surgical strategy, especially in

the management of recurrent ventral hernias in elderly

patients. When anatomical parameters such as aponeuro-

sis thickness, defect geometry, and diastasis width are

objectively assessed, surgeons are better equipped to se-

lect the most appropriate operative technique, mesh ma-
terial, and fixation method.

Surgical access is one of the most directly influenced
aspects. For example, patients with sufficient aponeurot-
ic integrity and low recurrence risk may safely undergo
I[POM or IPOM-plus repair, with or without fascial clo-
sure [30]. However, in patients with severe rectus diasta-
sis or compromised anterior fascia, these techniques may
not ensure stable mesh fixation or adequate force distrib-
ution. In such cases, eTEP (extended totally extraperi-
toneal approach) or TAR (transversus abdominis release)
are preferred, as they enable retromuscular mesh posi-
tioning, tension-free repair, and broader myofascial rein-
forcement [31, 32].

Mesh selection must also be individualized based on
anatomical and tissue-related considerations. Light-
weight macroporous polypropylene meshes are suitable
for primary or low-risk recurrent hernias, while compos-
ite or dual-layer meshes with absorbable barriers are in-
dicated in intraperitoneal placements where bowel con-
tact is unavoidable. In fields with poor tissue quality or
previous infection, some advocate for the use of biologic
meshes, although their long-term efficacy remains a sub-
ject of debate [33, 34].

Fixation techniques further illustrate the interplay
between anatomy and surgical choice. In elderly patients
with thin fascia, suture fixation may cause tearing or is-
chemia, especially when applied with excessive tension.
In such scenarios, glue or absorbable tack fixation may
reduce tissue trauma while maintaining adequate pros-
thesis adherence [35]. In high-risk cases, hybrid fixation
(glue combined with sutures or tacks) provides a bal-
anced approach that accommodates fragile tissues with-
out compromising stability.

Moreover, anatomical predictors influence decisions
regarding component separation techniques (CST). In
wide or multisegmental defects, especially those exceed-
ing 10 cm in width or 150 cm? in area, anterior or poste-
rior CST may be required to restore domain and facilitate
tension-free closure. Franz et al. emphasized that achiev-
ing fascial medialization is essential in reconstructing
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biomechanical continuity and preventing lateral traction
failure, particularly in elderly patients with poor muscle
tone [36].

The timing and staging of surgery can also be guided
by anatomical risk factors. For example, in patients with
large defects and borderline physiological reserves, pre-
habilitation and staged reconstruction may yield better
outcomes than single-session extensive repairs. This ap-
proach is particularly relevant in elderly individuals with
sarcopenia, malnutrition, or systemic inflammation,
where tissue optimization may enhance surgical re-
silience [37].

Lastly, anatomical considerations affect postoperative
monitoring and recurrence surveillance. Patients with
persistently thin or overstretched tissues may benefit
from early imaging follow-up to detect subclinical mesh
migration or seroma formation. In high-risk anatomical
zones (e.g., subcostal or suprapubic hernias), closer ob-
servation may be warranted due to increased risk of bio-
mechanical stress and failure [38].

In conclusion, surgical decision-making that inte-
grates anatomical predictors is no longer a theoretical
ideal but a practical necessity. The era of protocolized,
one-size-fits-all hernia repair is giving way to precision
surgery, where anatomical, functional, and systemic
variables jointly determine the safest and most effective
pathway. Future surgical training and guideline devel-
opment must reflect this evolution.

CONCLUSION

ecurrent ventral hernia repair in elderly pa-
Rtients presents a complex surgical challenge
that extends beyond technical execution to
include a detailed understanding of anatomical and bio-
logical risk factors. This review has highlighted the cen-
tral role of anatomical predictors —including aponeurosis
thickness, rectus diastasis, defect morphology, and tissue
quality—in influencing recurrence rates and postopera-
tive outcomes.

Modern imaging techniques, morphometric tools, and
intraoperative assessments now make it possible to quan-
tify these variables with increasing precision. Integration
of such anatomical data into clinical risk models and
surgical algorithms enables personalized decision-mak-
ing, allowing surgeons to match technique, mesh type,
and fixation method to the unique structural realities of
each patient.

Elderly individuals are especially vulnerable due to
natural degenerative changes in fascia, muscle, and skin.
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Ignoring the biomechanical limitations imposed by age-
related tissue changes may lead to repeated failures,
while strategic adaptation based on anatomical insight
offers a path to durable, complication-free repairs.

The movement toward anatomy-informed, risk-strati-
fied surgery represents a crucial advancement in the field
of herniology. Continued development of validated scor-
ing systems, standardized imaging protocols, and in-
terdisciplinary cooperation will further refine this ap-
proach and improve the quality of care for patients with
complex abdominal wall defects.
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CHURRA QAYTALANISHIDAGI ANATOMIK
OMILLAR

Abdurakhmanov F.M., Zuxurov S.E.
Toshkent Davlat Tibbiyot Universiteti
Buxoro ko‘p tarmogli tibbiyot markazi
ANNOTATSIYA

Qorin old devorining churrasi qaytalanganda, aynigsa
keksa bemorlarda, bu holat murakkab klinik muammo
bo‘lib qolmoqda. So‘nggi yillarda operatsiyadan keyingi
natijalarga ta’sir qiluvchi anatomik va morfometrik omil-
larga e’tibor kuchaygan. Ushbu maqolada aponevroz
galinligi, to‘g‘ri ichak mushaklari orasidagi masofa (di-
astaz), churraning kattaligi va shakli, shuningdek, to‘qi-
ma sifati bilan bog‘liq xavflar yoritilgan. Yuqori aniq-
likdagi tasvirlash usullari, intraoperatsion baholash va
to‘gqima holatini aniglash orqali individual yondashuvni
shakllantirish imkoniyati kengaymoqda. Anatomik omil-
lar keksa bemorlar uchun jarrohlikni rejalashtirishda
muhim prognoz ko‘rsatkichlariga aylanmoqda.

Kalit so‘zlar: gayt etuvchi churra, aponevroz, mor-
fometriya, to‘qima sifati, xavfni baholash, laparoskopik
xirurgiya

JESM 2025 | Volume 1 | Issue 6

21

AHATOMMNYECKUE NPEIUKTOPHI
PEIIANBA T'PbIKI

AonypaxmanoB ®.M., 3yxypos C.9.

TamKeHTCKUHA rocy apcTBeHHbIN MeTUIMHCKHU
YHUBEpPCHUTET

Bbyxapckuit MHOrOnpo(uIbHbI METUIMHCKUNA LIEHT]
AHHOTANINUA

PeuyguB BEHTpaAIbHON FPbIKU Y HOXKWIBIX MALUEHTOB
NPEeACTaBIsIeT COOO0I 3HAUMMYIO KIIMHUYECKYIO Mpobiie-
My. 3a mocjefHue rofbl OONbIIOE BHUMAHUE YNIESIETCS
AHATOMUYECKUM U MOp(POMETpUYECKUM (pakTopam,
BJIMSIOIIMM Ha CTaOWJIBHOCTb PEKOHCTPYKUUKU OPIOILIHOM
cTeHKu. B o0030pe paccMmaTpuUBarOTCSA KJIIOUYEBbIE
OPEeAUKTOPbL: TOJILMHA ANOHEBpO3a, AuacTa3 MpsIMbIX
MBbILIL, XWBOTA, MJAOWAAbL JAedeKTa, OCOOEHHOCTHU
TKAHEBOTO COCTOSIHUSI M WX pOJib B IJIAHUPOBAHUU
xupyprun. OT™MeUYaeTcsl 3HaUYeHUE COBPEMEHHBIX METOJIOB
BU3yaau3auuu u MOpGOMEeTPUU [Jsi MOCTPOCHUS
NEPCOHANM3UPOBAHHOIO MOAXOAA. YYeT aHaTOMUYECKUX
NPEIUKTOPOB JIOJDKEH CTATh OOS3aTENbHBIM 3JEMEHTOM
TAKTUKUA MPU JICYCHUU PELUAUBHBIX TIPbIK Y JIMI]
CTapIIMX BO3PACTHBIX IPYIIIL.

KnioueBbie cioBa: penuuvBHAsl TpbIXKa, allOHEBPO3,
MopdoMeTprsi, TKaHeBas HECOCTOSITEIbHOCTL, CTPATH-
ukauusi pucka, JanapoCcKonuyeckast FepHUOIIIACTUKA
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