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ABSTRACT 
 

Technical success in minimally invasive hernia repair is traditionally assessed at the completion of surgery, 
assuming that the final intraoperative appearance accurately reflects the definitive state of the reconstruction. However, 
restoration of physiological loading immediately after surgery initiates a series of biomechanical events that may 
substantially alter repair behavior before biological tissue integration occurs. 

This narrative review introduces the concept of the Dynamic Post-Closure Phase (DPCP), defined as the interval 
between completion of abdominal wall reconstruction and establishment of a new physiological mechanical equilibrium. 
During this phase, loss of pneumoperitoneum, collapse of the preperitoneal space, visceral redistribution, restoration of 
respiratory mechanics, transient pressure peaks, and early mobilization continuously modify the mechanical 
environment of the repair. We propose that these events should be regarded as a unified biomechanical process rather 
than isolated postoperative phenomena. Based on this framework, the mechanical consequences of the DPCP, 
including alterations in mesh configuration, redistribution of fascial tension, evolution of tissue apposition, and 
cumulative mechanical loading, are discussed. We further reinterpret contemporary surgical techniques and 
perioperative management strategies as complementary methods of preserving mechanical stability throughout this 
biomechanical transition. 

Recognition of the Dynamic Post-Closure Phase provides a new conceptual framework linking operative 
reconstruction with postoperative mechanical loading. Viewing abdominal wall reconstruction as a dynamic rather than 
static process may improve interpretation of postoperative repair behavior, offer a unified explanation for previously 
disconnected clinical observations, and provide a foundation for future biomechanical research and optimization of 
abdominal wall reconstruction. 
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INTRODUCTION 

Minimally invasive hernia repair has evolved into a highly standardized procedure in which meticulous 

dissection, appropriate mesh positioning, and anatomical reconstruction are considered the principal 

determinants of technical success [1]. 

This concept, however, assumes that the mechanical conditions observed during the final 

intraoperative inspection remain unchanged after surgery. In reality, completion of the operation marks the 

beginning of a series of rapid biomechanical events that fundamentally alter the environment in which the 

reconstruction must function. Following completion of surgery, loss of pneumoperitoneum, restoration of 

physiological loading, respiratory activity, coughing, and mobilization progressively transform the mechanical 

environment of the repair. These events may alter mesh configuration, tissue apposition, and force 

distribution during the early postoperative period, when biological and inflammatory responses have already 

begun but substantial tissue integration has not yet developed, and mechanical factors remain particularly 

important for repair stability. 

Although individual components of this process have been investigated previously, their temporal 

interplay during the immediate transition from operative to physiological mechanical conditions has received 

comparatively limited attention. The novelty of the proposed DPCP concept therefore lies in integrating these 

established biomechanical phenomena into a unified temporal framework rather than in the individual 

phenomena themselves. Consequently, this critical transition period remains largely overlooked in both 

surgical literature and perioperative management. 

We propose that the interval between completion of reconstruction and establishment of physiological 

mechanical equilibrium constitutes a distinct biomechanical phase of abdominal wall repair. Recognition of 

this phase may provide a conceptual framework linking intraoperative surgical strategy with postoperative 

mechanical loading and may help explain why technically satisfactory repairs occasionally fail despite 

appropriate adherence to established surgical principles [2]. 

This review proposes a new conceptual framework for understanding abdominal wall reconstruction 

as a dynamic biomechanical process extending beyond completion of surgery. 

LITERATURE SEARCH 

This narrative review was based on a literature search of PubMed/MEDLINE conducted from 

database inception to August 2026. Search terms included combinations of “hernia repair”, “abdominal wall 

reconstruction”, “biomechanics”, “mesh”, “mesh deformation”, “intra-abdominal pressure”, “dynamic loading”, 

and “mechanical ventilation”. Relevant clinical, experimental, biomechanical and review articles addressing 

mechanical aspects of abdominal wall reconstruction were selected, and their reference lists were additionally 

screened for pertinent publications. No formal systematic-review methodology or risk-of-bias assessment 

was applied. 
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The Dynamic Post-Closure Phase: A Conceptual Framework 

Completion of minimally invasive hernia repair is traditionally regarded as the endpoint of 

reconstruction. Once mesh placement, tissue closure, and hemostasis have been achieved, the procedure 

is considered technically complete. At this stage, however, the reconstructed abdominal wall has not yet 

reached mechanical equilibrium but instead enters a period of rapid biomechanical adaptation. 

 

 

Figure 1. Proposed conceptual model of the Dynamic Post-Closure Phase:  
completion of surgery marks the beginning, not the end of abdominal wall reconstruction.  
Arrows indicate proposed conceptual relationships and do not imply established causality. 
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We propose that this interval constitutes a distinct biomechanical entity, termed the Dynamic Post-

Closure Phase (DPCP). For the purposes of this framework, the DPCP begins with desufflation after 

completion of the load-bearing reconstruction, when the artificial operative mechanical environment is 

released, and extends until the repair reaches a relatively stable mechanical configuration under physiological 

loading. This represents a conceptual rather than a precisely measurable endpoint, and its duration may vary 

from the immediate postoperative period to several days depending on the type of repair and postoperative 

mechanical conditions. During this interval, mechanical factors may have a particularly important influence 

on repair behavior, while biological healing proceeds concurrently (Fig. 1) [3]. 

 

Table 1. Sequence of Dynamic Mechanical Events During the Dynamic Post-Closure Phase. 

Stage 
Primary biomechanical 

event 
Principal mechanical 

consequence 
Potential impact on 

reconstruction 

Core DPCP events 

Loss 
of pneumoperitoneum 

Normalization of intra-
abdominal pressure 

Change in abdominal 
geometry and force vectors 

Initial alteration of mesh 
configuration and tissue 
apposition 

Collapse of the 
preperitoneal space 

Peritoneal settling onto 
the prosthesis 

Mesh edge lifting, wrinkling, 
altered prosthesis–tissue 
contact 

Reduced functional 
overlap, localized 
deformation 

Redistribution of visceral 
loading 

Return of abdominal 
organs to physiological 
position 

Heterogeneous stress 
redistribution 

Local stress concentrations 
and altered fascial tension 

Restoration 
of spontaneous 
respiration 

Cyclic respiratory loading 
Repetitive tensile and 
compressive forces 

Early cyclic loading before 
biological integration 

Transient pressure peaks 
Coughing, vomiting, 
straining 

High-magnitude intermittent 
loading 

Mesh displacement, suture 
overload, tissue 
deformation 

Early mobilization 
Upright posture and trunk 
muscle activation 

Physiological 
multidirectional loading 

Establishment of a new 
mechanical equilibrium 

Patient-specific modifiers 

Positive-pressure 
ventilation* 

Repetitive elevated 
airway pressures 

Increased cyclic loading and 
elevated intra-abdominal 
pressure 

Prolonged mechanical 
stress in critically ill 
patients 

Obesity 
Chronically elevated 
intra-abdominal pressure 

Sustained mechanical 
loading 

Increased fascial tension 
and mesh stress 

Postoperative ileus 
Persistent abdominal 
distension 

Prolonged visceral loading 
Delayed achievement of 
mechanical equilibrium 

*Primarily applicable to critically ill patients. Potential impacts on reconstruction include proposed biomechanical mechanisms and 
should not necessarily be interpreted as established clinical consequences. 
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The Dynamic Post-Closure Phase is not a single event but a continuous mechanical transition in 

which each biomechanical change influences the next. Loss of pneumoperitoneum alters abdominal 

geometry; this modifies visceral loading and tissue apposition, which subsequently changes fascial tension, 

mesh configuration, and force transmission during respiration and movement [4]. The reconstructed 

abdominal wall therefore behaves as a dynamic mechanical system rather than a static structure created at 

the end of the operation. 

This concept helps explain why technically satisfactory repairs occasionally develop unfavorable 

mesh configuration, altered tissue apposition, or excessive fascial loading despite apparently optimal 

intraoperative findings (Tab. 1). Because the reconstruction is assessed under artificial operative conditions, 

its subsequent behavior during the DPCP may differ substantially from its final intraoperative appearance [5]. 

Recognition of the DPCP provides a common biomechanical framework for interpreting a wide range of 

previously disconnected intraoperative and postoperative observations. Importantly, this phase is not 

intended to replace existing concepts of wound healing but to complement them by describing the purely 

mechanical transition that precedes biological integration. 

Sequence of Dynamic Mechanical Events Following Minimally Invasive Hernia Repair 

The Dynamic Post-Closure Phase consists of a continuous sequence of biomechanical events 

occurring immediately after completion of abdominal wall reconstruction. Although these events develop 

within a relatively short period, they progressively transform the mechanical environment of the repair. Rather 

than representing isolated phenomena, each event modifies the loading conditions for the subsequent stage, 

ultimately determining the mechanical equilibrium achieved by the reconstructed abdominal wall. 

Loss of pneumoperitoneum 

Loss of pneumoperitoneum represents the first major biomechanical transition of the DPCP [6]. As 

intra-abdominal pressure normalizes, abdominal geometry changes abruptly, initiating redistribution of 

visceral loading and force transmission across the reconstructed abdominal wall. Consequently, the final 

intraoperative assessment of mesh position and tissue apposition is performed under mechanical conditions 

that differ substantially from those encountered immediately after surgery. Importantly, these changes occur 

after completion of the technical procedure and therefore remain beyond direct surgical control [5]. 

Collapse of the preperitoneal space 

Although collapse of the preperitoneal space appears to be a passive event, it may represent the most 

mechanically dynamic stage of minimally invasive preperitoneal repair. During this transition, variations in 

tissue collapse may theoretically alter mesh apposition and contribute to edge lifting, wrinkling, peritoneal 

interposition, or changes in prosthesis–tissue contact.  
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These effects represent plausible biomechanical mechanisms, although direct clinical evidence 

remains limited [7]. Paradoxically, these changes occur precisely when direct visualization has already been 

lost following peritoneal closure, leaving the surgeon unable to verify the final configuration of the repair. 

From a biomechanical perspective, controlled preperitoneal desufflation may temporarily restore visualization 

of this transition, potentially allowing otherwise unrecognized mesh configurations to be identified before 

restoration of physiological loading [8].  

Redistribution of visceral loading 

As intra-abdominal organs return to their physiological position, the reconstructed abdominal wall 

becomes exposed to its first physiological mechanical loading. Unlike the relatively uniform pressure 

generated by pneumoperitoneum, visceral loading is heterogeneous and continuously redistributed 

according to body position, organ mobility, and the geometry of the repair. Consequently, local stress 

concentrations may develop despite an apparently satisfactory intraoperative reconstruction [9]. Depending 

on the geometry of the repair, these forces may improve tissue apposition by increasing prosthesis–tissue 

contact or, conversely, promote localized deformation in mechanically unfavorable regions. Within the 

proposed DPCP framework, the configuration observed during the final laparoscopic inspection may 

therefore represent a temporary rather than definitive mechanical state of the reconstruction [10]. 

Restoration of physiological abdominal wall mechanics 

Completion of anesthesia marks the transition from a relatively static intraoperative environment to 

continuous cyclic mechanical loading. Controlled mechanical ventilation is progressively replaced by 

spontaneous respiration, exposing the reconstructed abdominal wall to repetitive tensile and compressive 

forces before biological stabilization has occurred [11]. Although individually modest, respiratory forces 

represent the first continuous physiological stressor acting on the repair. In critically ill patients, prolonged 

mechanical ventilation and elevated airway pressures may amplify this repetitive loading and may potentially 

prolong or modify the DPCP [12]. Consequently, postoperative respiratory management should be regarded 

as an integral component of biomechanical reconstruction rather than merely supportive care. 

Transient pressure peaks 

Following extubation, the reconstructed abdominal wall becomes exposed to its first high-magnitude 

physiological loading. Coughing, vomiting, retching, straining, and patient agitation generate abrupt increases 

in intra-abdominal pressure that may exceed those encountered during quiet respiration by several-fold [5]. 

Importantly, these events occur before meaningful biological stabilization of the repair has developed. 

Rather than causing immediate structural failure in isolation, transient pressure peaks should be 

viewed as cumulative mechanical stressors acting throughout the DPCP. Repeated episodes of high-

magnitude loading may theoretically contribute to alterations in mesh position, localized tissue deformation, 

suture pull-through, and redistribution of mechanical stress across the reconstruction [13]. These should be 
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regarded as proposed biomechanical mechanisms rather than established clinical consequences of 

individual pressure peaks. Consequently, the mechanical behavior of the repair is determined not only by the 

magnitude of individual loading events but also by their cumulative effect before biological integration 

becomes established. 

Early mobilization and the establishment of a new mechanical equilibrium 

The final stage of the Dynamic Post-Closure Phase begins with restoration of upright posture and 

early mobilization. Standing, walking, changes in body position, and activation of the trunk musculature 

expose the reconstructed abdominal wall to physiological loading patterns fundamentally different from those 

encountered during surgery [14]. Importantly, the DPCP concept does not imply that routine early mobilization 

should be restricted and is fully compatible with established ERAS principles. Rather, early mobilization 

represents physiological loading to which the reconstruction must adapt, while the potential effects of 

excessive or pathological loading warrant further investigation. 

By this stage, the repair has already undergone a sequence of biomechanical transitions involving 

changes in abdominal geometry, mesh configuration, visceral loading, respiratory mechanics, and transient 

pressure peaks. Collectively, these events progressively shape the mechanical state of the reconstruction. 

Eventually, the abdominal wall reaches a new physiological mechanical equilibrium in which the geometry of 

the repair, mesh position, fascial tension, visceral support, and external loading become relatively stable [15]. 

As mechanical conditions progressively stabilize, biological tissue integration, which begins concurrently 

during the early postoperative period, assumes an increasingly important role in long-term repair durability. 

Mechanical Consequences of the Dynamic Post-Closure Phase 

The biomechanical transitions described above are not merely transient phenomena but may 

permanently influence the final mechanical state of the reconstruction. During the Dynamic Post-Closure 

Phase, the repair remains highly susceptible to alterations in geometry, force transmission, and tissue 

interaction because biological integration has not yet occurred [16]. 

The relative contribution of individual DPCP components is expected to vary according to the type of 

repair. Preperitoneal space collapse and mesh settling are particularly relevant to TEP/TAPP repairs, 

whereas changes in fascial tension and abdominal wall geometry may be more prominent in ventral/incisional 

and retromuscular/eTEP reconstruction. In IPOM repair, intraperitoneal mesh position and fixation create 

different mechanical conditions. Thus, DPCP should be regarded as a common conceptual framework whose 

individual components and their relative importance are procedure-dependent.  

Unlike late postoperative failure, which is predominantly determined by tissue biology and long-term 

remodeling, the consequences of the Dynamic Post-Closure Phase are primarily mechanical [17]. They arise 

from changes in mesh configuration, fascial tension, tissue apposition, and cumulative loading rather than 

deterioration of tissue quality itself. 
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For conceptual clarity, these mechanical consequences can be grouped into four principal domains: 

alterations in mesh configuration, redistribution of fascial tension, evolution of tissue apposition, and repetitive 

mechanical loading. 

Although many of the proposed DPCP mechanisms relate to mesh-reinforced repair, the framework 

may also apply to primary suture repairs. In mesh-reinforced reconstruction, mechanical loads can be 

distributed across a broader mesh–tissue interface, whereas in primary suture repair loading is concentrated 

at the suture–fascia interface. Consequently, cyclic loading and transient pressure peaks may theoretically 

result in different mechanical responses, including localized tissue deformation, suture pull-through or 

progressive loss of approximation in suture-based repairs. These mechanisms remain hypothesis-generating 

and should not be interpreted as established explanations for differences in clinical recurrence. 

Alterations in mesh configuration 

Mesh configuration established during surgery should not be regarded as definitive. Throughout the 

DPCP, the prosthesis continues to adapt to changing mechanical conditions before biological fixation 

develops. Consequently, even correctly positioned mesh may undergo edge lifting, folding, wrinkling, 

localized deformation, or transient displacement, reducing functional overlap despite apparently satisfactory 

intraoperative placement [18].  

Because these adaptations occur during the biomechanical transition rather than during implantation 

itself, final mesh behavior cannot always be predicted from its appearance during the last intraoperative 

inspection. Recent intraoperative observations demonstrate that many of these configurations become 

apparent only during controlled collapse of the preperitoneal space [19]. Accordingly, mesh implantation 

should be regarded as a process of dynamic stabilization rather than a static act of prosthesis placement. 

Redistribution of fascial tension 

Mechanical equilibrium of the abdominal wall depends not only on the magnitude of applied forces 

but also on their spatial distribution. Consequently, even subtle alterations in force vectors during the DPCP 

may substantially influence the mechanical stability of the reconstruction [20]. 

As physiological loading is restored, redistribution of fascial tension may generate localized stress 

concentrations despite technically satisfactory defect closure. The final mechanical performance of the repair 

therefore depends not only on the quality of fascial approximation but also on the geometry through which 

forces are transmitted across the reconstructed abdominal wall. 

This principle is particularly relevant in anatomically challenging defects, such as lateral incisional 

hernias, where the absence of a central anchoring structure creates inherently unfavorable force vectors [21]. 

Optimization of defect geometry before definitive closure may reduce peak tension, redistribute mechanical 

stress more uniformly, and improve stability throughout the DPCP. 
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Accordingly, successful abdominal wall reconstruction should be understood not simply as defect 

closure but as the creation of a mechanically favorable force-transmission system capable of maintaining 

stability under physiological loading. 

Evolution of tissue apposition 

Mechanical stability depends not only on the position of sutures or prosthetic material but also on the 

quality of contact established between adjacent biological surfaces. Immediately after reconstruction, tissue 

apposition remains a dynamic rather than static property of the repair [22]. Before biological adhesion 

develops, the quality of contact between fascial surfaces, prosthetic material, and surrounding tissues is 

determined almost exclusively by mechanical conditions. Consequently, transient tissue interposition, 

incomplete surface contact, or localized separation may influence the subsequent architecture of the 

reconstruction despite technically satisfactory intraoperative repair. 

Because biological integration has not yet occurred, maintenance of stable tissue apposition relies 

entirely on mechanical factors. Even short-lived disturbances during this period may influence subsequent 

tissue incorporation and alter the distribution of mechanical loads across the repair [23]. 

Accordingly, tissue apposition should not be regarded as a single intraoperative event but as a 

dynamic process that evolves throughout the DPCP. 

Cyclic mechanical loading 

Following completion of surgery, the reconstructed abdominal wall is immediately exposed to 

repetitive mechanical loading generated by respiration, coughing, changes in posture, and early mobilization 

[24]. Unlike isolated loading events, these cyclic forces repeatedly stress the same tissue–suture and tissue–

mesh interfaces before meaningful biological reinforcement has occurred. 

Repetitive loading may contribute to gradual microdisplacement, progressive stress redistribution, 

accumulation of mechanical fatigue, and subtle alterations in the architecture of the reconstruction. 

Consequently, the mechanical behavior of the repair is influenced not only by the magnitude of individual 

loading events but also by their cumulative effect throughout the DPCP [25]. 

The importance of cumulative loading becomes even more pronounced in critically ill patients, in 

whom prolonged mechanical ventilation, elevated intra-abdominal pressure, repeated recruitment 

maneuvers, persistent coughing, or abdominal distension substantially increase both the magnitude and 

frequency of mechanical stress. Under these circumstances, the DPCP may be prolonged and mechanically 

intensified, increasing the vulnerability of the reconstruction. 

Accordingly, postoperative mechanical loading should be regarded as a modifiable determinant of 

reconstruction stability rather than an unavoidable consequence of surgery.  

Current Surgical Strategies as Methods of Mechanical Control 
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Current innovations in abdominal wall reconstruction are commonly presented as solutions to 

individual technical challenges, including fascial approximation, mesh positioning, fixation, and postoperative 

support [26]. From a biomechanical perspective, however, these seemingly independent interventions share 

a common objective: preserving mechanical stability throughout the Dynamic Post-Closure Phase. 

Rather than representing isolated technical refinements, these approaches can be understood as 

complementary strategies acting at different stages of the same biomechanical continuum. Some modify the 

geometry of the reconstruction, others influence force transmission, mesh behavior, or postoperative loading, 

yet all ultimately seek to preserve mechanical stability until biological integration becomes established [27]. 

Viewed collectively, these techniques suggest that surgeons have long been attempting to control the 

Dynamic Post-Closure Phase without explicitly recognizing it as a distinct biomechanical entity (Fig. 2). 

 

 

Figure 2. Proposed conceptual model illustrating how current surgical strategies may target different stages  
of the Dynamic Post-Closure Phase. Arrows indicate proposed conceptual relationships  

and do not imply established causality. 

 

Geometry optimization before definitive closure 

The earliest opportunity to influence postoperative mechanics occurs before completion of fascial 

closure. From a biomechanical perspective, defect geometry may influence both the magnitude and direction 

of forces transmitted across the reconstructed abdominal wall [28]. Consequently, optimization of defect 

geometry modifies the mechanical environment of the repair before physiological loading is restored. 
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Importantly, geometry optimization does not increase tissue strength; instead, it reduces the mechanical 

demands placed upon the reconstruction [29]. This distinction may explain why techniques based on 

progressive central force redistribution facilitate closure even in anatomically unfavorable defects without 

requiring more extensive tissue dissection or excessive suture tension. 

Accordingly, successful fascial closure should be regarded not merely as approximation of tissue 

edges but as establishment of a mechanically favorable geometry capable of maintaining stability throughout 

the DPCP.  

Control of mesh behavior during mechanical transition 

The success of prosthetic repair depends not only on appropriate mesh selection but also on how the 

prosthesis behaves during the biomechanical transition from operative to physiological conditions. The DPCP 

represents the only interval during which substantial changes in mesh configuration may still occur before 

tissue incorporation develops [30]. Consequently, the final configuration of the prosthesis cannot always be 

predicted from its appearance during the last intraoperative inspection. The mechanical response of the 

prosthesis during this transition may also depend on mesh-specific properties, including anisotropy, stiffness 

and compliance. Differences in these characteristics may influence mesh deformation and load distribution 

under physiological loading, while the evolving mesh–tissue interface progressively modifies force 

transmission as tissue integration develops. These factors may therefore act as important modifiers of mesh 

behavior during the DPCP. 

The feasibility of directly observing this otherwise hidden transition demonstrates that biomechanical 

adaptation during the DPCP is not merely theoretical but can be visualized intraoperatively [31]. Strategies 

allowing observation or control of this transition provide an opportunity to identify and correct unfavorable 

mechanical configurations before the reconstruction becomes mechanically stabilized. Rather than 

representing an additional technical maneuver, these approaches restore surgical control over a 

biomechanical process that would otherwise remain invisible. 

Modulation of postoperative loading 

Mechanical control does not end when surgery is completed. Following reconstruction, external forces 

become the principal determinants of repair behavior. Pain management, optimization of respiratory 

mechanics, early mobilization protocols, avoidance of excessive intra-abdominal pressure, and appropriate 

external abdominal support all influence the magnitude and frequency of mechanical loading throughout the 

DPCP [32]. 

Although these interventions are traditionally regarded as components of postoperative care, they 

may also modify the mechanical environment of the reconstruction. In particular, abdominal binders have 

demonstrated potential clinical benefits regarding postoperative pain, mobility and selected wound-related 

outcomes [33–36], whereas their direct effect on mesh geometry, reconstruction stability or recurrence 
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remains unproven. Within the DPCP framework, such a mechanical effect should therefore be regarded as 

a proposed mechanism rather than an established clinical benefit. 

Critical care as an extension of abdominal wall reconstruction 

The importance of mechanical control becomes particularly evident in critically ill patients. Mechanical 

ventilation, elevated positive airway pressures, repeated recruitment maneuvers, persistent coughing, 

abdominal distension, agitation, and delayed mobilization may modify and potentially prolong the mechanical 

transition represented by the DPCP [37]. Under these circumstances, the reconstructed abdominal wall 

remains exposed to repetitive loading long before meaningful biological strengthening has occurred [38]. 

Consequently, the success of abdominal wall reconstruction in critically ill patients depends not only on 

operative technique but also on how postoperative mechanical forces are managed. Rather than representing 

merely supportive treatment, intensive care should be regarded as a continuation of abdominal wall 

reconstruction, where optimization of the mechanical environment becomes an integral component of 

surgical success.  

Toward Dynamic Surgery 

Collectively, these observations suggest that abdominal wall reconstruction should be understood as 

a process of continuous mechanical control rather than a sequence of isolated technical steps. From a 

biomechanical perspective, the traditional distinction between operative technique and postoperative care 

becomes increasingly artificial [36]. Surgery establishes the initial mechanical state of the reconstruction, 

whereas perioperative management determines how that reconstruction responds to physiological loading 

until biological integration becomes established [39].  

 

Figure 3. From static repair to dynamic surgery: a new conceptual framework for abdominal wall reconstruction. 
Arrows indicate proposed conceptual relationships and do not imply established causality. 

This perspective shifts the definition of successful abdominal wall reconstruction from technical 

completion of the operation to preservation of mechanical stability throughout the Dynamic Post-Closure 

Phase (Fig. 3). In this sense, dynamic surgery is defined not by additional operative maneuvers but by 

continuous control of the biomechanical environment in which reconstruction evolves. 
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Future Directions: From Static Repair to Dynamic Surgery 

Recognition of the Dynamic Post-Closure Phase opens new perspectives for both research and 

clinical practice. Rather than focusing exclusively on individual technical aspects of abdominal wall 

reconstruction, future investigations should evaluate the entire biomechanical continuum extending from 

completion of surgery to biological tissue integration. Current assessment of surgical quality remains largely 

procedure oriented [40]. Parameters such as defect closure, mesh overlap, fixation strategy, operative time, 

and postoperative complications provide only a static assessment of a reconstruction that subsequently 

undergoes continuous biomechanical adaptation [41]. 

Future studies should therefore focus on objective characterization of the Dynamic Post-Closure 

Phase [42]. Quantitative assessment of mesh behavior, force transmission, abdominal wall mechanics, and 

computational biomechanical modelling may improve understanding of why technically satisfactory 

reconstructions occasionally fail despite adherence to current surgical principles [43–44]. Recent studies 

increasingly support a dynamic view of abdominal-wall reconstruction. Contemporary EHS guidelines 

emphasize the importance of repair geometry and mesh reinforcement, while biomechanical studies by 

Kallinowski and colleagues have highlighted the relevance of pressure-related and cyclic loading [45–47]. 

More recent work on biomechanically calculated abdominal-wall repair and clinically applied mesh 

biomechanics further supports the importance of load distribution and tissue–prosthesis interaction. 

Importantly, dynamic MRI has demonstrated measurable changes in abdominal-wall mechanics during 

breathing, coughing and Valsalva before and after ventral hernia repair [48, 49]. These observations provide 

an important experimental and clinical background for future evaluation of the proposed DPCP framework. 

Importantly, the implications of this concept extend beyond abdominal wall surgery. Similar transitions 

between operative reconstruction and biological stabilization occur wherever tissues or implanted materials 

are exposed to changing mechanical environments. The DPCP may therefore represent a broader 

biomechanical principle applicable to reconstructive surgery as a whole. 

CONCLUSIONS 

A technically satisfactory reconstruction performed under artificial operative conditions does not 

necessarily remain mechanically optimal once physiological loading is restored. Completion of surgery should 

therefore be regarded not as the end of abdominal wall reconstruction, but as the beginning of a distinct 

biomechanical transition. 

We propose the Dynamic Post-Closure Phase (DPCP) as a conceptual framework integrating the 

sequence of mechanical events occurring immediately after minimally invasive hernia repair. This perspective 

helps explain why technically appropriate repairs may evolve differently after surgery and suggests that 

successful reconstruction depends not only on operative technique but also on preservation of mechanical 

stability throughout the transition from operative to physiological conditions. 
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The DPCP should therefore be regarded as a hypothesis-generating conceptual model that requires 

prospective validation. Future studies using dynamic MRI or ultrasound, CT with Valsalva, intra-abdominal 

pressure monitoring, imaging of mesh displacement or deformation, and computational modelling may help 

objectively characterize this proposed mechanical transition and determine its clinical relevance. 
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