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Abstract. Humeral shaft fractures account for 1- 3% of all fractures and about 20-27% of those involving 
the humerus. In the past they were often conservatively treated, with an acceptable consolidation rate. Open 
reduction and internal fixation (ORIF) is the best choice in polytrauma patients, in complex or pathological 
fractures and in those associated with vascular injuries. Regardless the type of fixation used, these fractures 
can evolve into delayed union or pseudarthrosis (PSA). It should be noted that the humeral shaft itself has a 
high intrinsic healing potential, due to the blood supply provided by the surrounding muscles. The aim of this 
work is to evaluate whether the causes that led to the development of atrophic pseudarthrosis in a humeral 
diaphyseal fracture are attributable to inadequate management of this fearful complication and to highlight 
the possible medico-legal repercussions. We will try to verify whether the currently used forensic evalua-
tion parameters of permanent disability are appropriate and adequate in relation to the complexity of such 
injuries. This complexity also includes the repercussions on the ergonomic efficiency of the entire limb, the 
relative possible postural alterations, the inevitable extension of the period of traumatic illness and the relative 
 repercussions on the overall compromised structure of the subject. (www.actabiomedica.it)
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Introduction

The time required for fracture healing is influ-
enced by various factors, attributable to the patient’s 
characteristics, the type and site of the injury and the 
method of treatment pursued.

Fracture healing can be considered spontaneous 
or indirect after bloodless reduction and immobiliza-
tion, and direct if it occurs after osteosynthesis with 
interfragmentary compression.

Internal fixation must ensure optimal anatomi-
cal reduction and absolute stability of the fracture site, 
which counteract the deforming forces, minimizing 
any interfragmentary movement.

In addition to the necessary vascular supply, the 
optimal compression exerted by the plate plays a sig-
nificant role in the healing process, preventing move-
ment of the skeletal fragments.

With intramedullary nailing less stability is 
achieved, especially with regard to torsion and axial 
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load. The presence, albeit minimal, of interfragmen-
tary stress justifies the formation of the periosteal cal-
lus which, associated with the induced callus, leads 
to the healing of the fracture. The endosteal callus is 
poorly represented due to the presence of the nail and 
the methods used to perform the surgery. The reaming 
of the medullary canal, in fact, determines the destruc-
tion of the medullary vascularization, which in the ini-
tial stages justifies the absence of the endosteal callus. 

Consolidation delays are conditions that can 
be reversible if identified and treated appropriately. 
 Otherwise, there may be defects of consolidation or 
evolution in PSA.

Several definitions of pseudarthrosis have been 
provided in the literature:

 - lack of radiographic consolidation at 6 months 
with the need for revision surgery; radiologi-
cal healing occurs when there is the presence of 
callus in at least 3 out of 4 cortices in orthogo-
nal projections (1);

 - lack of radiographic consolidation 6-9 months 
after the traumatic event (2);

 - according to the Food and Drug Adminis-
tration (FDA), the diagnosis of PSA is made 
after at least 9 months from the trauma with 
no visible signs of progressive healing for three 
months (3).

However, as pointed out by Taylor et al., it is dif-
ficult to identify a specific time period in the definition 
of pseudarthrosis and the nine-month interval since 
the injury cannot be used for every fracture. So, it 
would be easier to consider a minimum of six months 
with no improvement towards the union to define 
pseudarthrosis (3,4).

The incidence of PSA in humeral shaft fractures, 
from studies dating back 10-15 years ago, is approxi-
mately 9-19 % for surgically treated patients (5,6) and 
2- 23% for conservative treatment (7,8).

In 2017 Westrick et al. and Harkin et al. showed 
an incidence of PSA in the conservative treatment 
of humeral shaft fractures of 23.2% and 33% and 
an incidence in surgical treatment of 10.2 and 4%, 
 respectively (1,9).

In the study by Harkin et al. the rate of PSA 
after conservative treatment is higher when dealing 
with simple and spiral fractures, with localization in 
the proximal third or distal third of the humeral shaft, 
assuming that these bony regions have little stability 
with a functional brace, compromising their healing. 
Fractures of the middle third, instead, have a higher 
consolidation rate when treated with a brace. Immedi-
ate surgical treatment has a significantly higher rate of 
bone consolidation than delayed surgery.

Several studies have analyzed the factors that can 
influence the healing of a humeral shaft fracture and 
thus guide the therapeutic decision. The etiology of 
non-consolidation is multifactorial: mechanical, bio-
logical, local and systemic and infectious factors can 
be recognized.

The potential risk factors responsible for fracture 
healing failure were divided into 4 categories:

 - patient-related factors, including genetic dis-
orders or systemic disorders (type 1 and type 
2 diabetes mellitus, obesity, malnutrition, rheu-
matoid arthritis, pathological fractures);

 - environmental factors, such as, consumption 
of alcohol (10) and tobacco, intake of corticos-
teroids, chemotherapeutic agents, anticoagu-
lants, NSAIDs; antibiotics (11–16);

 - factors related to the trauma, above all the force 
with which the traumatic event develops, at high 
or low energy. If the injury is at high energy, the 
bone and surrounding soft tissues are severely 
affected, producing complex, multi-fragmen-
tary, highly displaced fractures, with more severe 
damage to soft tissue and the local vascular sys-
tem (17,18). Local blood support is among the 
most significant parameters influencing the out-
come of fracture healing. Devascularized bone 
fragments and periosteal stripping can gener-
ate necrotic fragments. Open fractures have a 
higher risk of delayed union and pseudarthrosis 
than closed fractures (19).

 - factors related to surgical treatment. It is 
known that for better healing the bone fragments 
must be in contact with each other and receive 
an adequate blood supply. The fracture healing 
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Hypertrophic PSA, also referred to as hyper-
vascular, is generally due to instability of the fracture 
fragments, abnormal axial alignment or early loading. 
These conditions cause an abundant synthesis of re-
parative callus, resulting in a reduction in the partial 
pressure of oxygen in the central region of the fracture 
site, which makes the stem cells unable to differentiate 
into osteoblasts, which are metabolically dependent 
on the supply of oxygen. For this reason, the fibrous 
callus does not ossify. In place of normal bone tissue, 
abundant non-mineralized fibrocartilage tissue forms 
which separates the bone stumps and obliterates the 
medullary canal at the extremities.

The surgical treatment of humeral shaft PSA re-
quire the complete removal of the interposed necrotic 
tissue, the remodeling of the bone fragments and the 
restoration of the fracture focus stability. 

Osteosynthesis with a plate, applied with axial 
compression mechanism, is the best choice for most 
surgeons. The association of cortico-cancellous grafts 
can increase the possibility of consolidation, as it 
increases the mechanical stability of the synthesis 
(34,35). To ensure total immobility of the fragments, 
in some cases two plates mounted parallel can be used 
(36). Open reduction and internal fixation with a long 
compression plate combined with autologous bone 
graft is the treatment of choice, even in osteoporotic 
patients with reduced bone quality (37,38). However, 
it is not free from complications, such as transient 
radial paresis, persistence of non-union and reduced 
joint function of the shoulder and elbow, with an over-
all incidence of 5-8% (39).

For this reason, it is suggested to reserve particu-
lar attention to the planning of the therapeutic proto-
col, after an adequate information process and direct 
involvement of the patient who will have to know the 
possible risks and complications related to the proce-
dure, often foreseeable but not always easily prevent-
able and/or avoidable. It will be necessary to remember 
that information and informed consent are not just the 
same thing. Information is only part of the communi-
cation process, which help to prepare the patient for 
the expression of a free and informed consent.

Communication does not only mean giving in-
formation, but it involves listening to the patient, an-
swering his questions, verifying that he has understood 

process will be adversely affected if the soft tis-
sues around the fragments have been damaged 
during the trauma or during the surgical ap-
proach, if there is extensive periosteal stripping, 
or if there is soft tissue interposition between the 
bony ends after fracture reduction (20–22).

Other factors associated with an increased risk of 
nonunion are displacement with diastasis greater than 
2 cm (23–25), bone loss in an open fracture (26), con-
tamination and infection (27), implant malposition, soft 
tissue necrosis (28) and compartment syndrome (29).

Direct bone healing with plate fixation requires 
absolute fracture stability and the mechanical princi-
ples of this type of fixation must be strictly adhered to 
in order to avoid the onset of pseudarthrosis.

Indirect bone healing with callus formation, 
which occurs with synthetic means of relative stabil-
ity, can undergo alteration of the reparative processes 
due to excessive movement at the level of the frac-
ture fragments, with consequent hypertrophic PSA, 
or due to excessive rigidity with lack of stimulus for 
the formation of the callus and consequent atrophic 
PSA (30).

Delayed weight bearing on the operated limb (31) 
or early excessive weight bearing could have adverse 
effects on the response to fracture healing (32).

A first distinction of pseudarthrosis must be made 
in septic and aseptic forms (33).

Aseptic PSA are divided into “lax” and “stiff”, 
based on the degree of mutual mobility of the frac-
ture stumps. Lax PSA present poor handling of bone 
fragments with reduced evidence of callus, character-
ized by a predominant fibrous component, sometimes 
with bone necrosis and loss of substance. In stiff type, 
instead, the stumps are aligned or easily aligned, with 
the presence of fibrocartilaginous callus and sclerosis 
of the extremities of the fragments.

Atrophic PSA have some common characteristics, 
such as osteoporosis of fracture fragments, reduced or 
absent production of callus and the presence of thin 
shoots of loose fibrous tissue in the interfragmentary 
space. It can be both lax and stiff, depending on the 
degree of atrophy, loss of substance and characteristics 
of the interfragmentary tissue, although in the major-
ity of cases they appear lax.
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Scientific studies have focused on identifying 
factors that can negatively influence the primary os-
teosynthesis of shaft fractures, identifying four deter-
mining elements: the type of fracture, the degree of 
exposure, the comminution of fragments and the me-
chanical instability of the synthesis. It also emerges that 
the risk of delayed consolidation depends significantly 
on the surgical choice and the Operator’s knowledge 
of the type of fracture, reduction techniques and fixa-
tion devices. Moreover, the possibility of a therapeutic 
failure does not seem to be related to the choice of 
the surgical technique (intramedullary nail; plate and 
screws; etc.), but to its concrete execution, to the qual-
ity of the reduction and the stability of the synthesis. 
Therefore, an intramedullary nail must have the right 
caliber, the locking screws must have adequate length 
and be positioned correctly, in order to counteract axial 
and rotational movements that are detrimental to the 
healing process. Using a plate and screws system, the 
characteristics of work, material and geometry must 
be taken into account. If a relative stability technique 
is used, the right plate length is critical to achieving 
optimal interfragmentary motion to ensure fracture 
consolidation; its under-dimensioning, instead, could 
lead to a lack of consolidation, possible exhaustion of 
the metal implant and its breakage. Therefore, it will be 
understood how the judgment of the PSA evolution of 
a humeral diaphyseal fracture will necessarily require a 
medico-legal analysis aimed at identifying the causes 
and consequently the predictability and preventability 
of the event.

In this regard, it is considered useful to report 
three of the various clinical cases that have come to 
our personal observations, all with pre-existing patho-
logical features involving the same anatomical district.

The first case concerns a 38-year-old woman, ex-
volleyball player, with previous multiple shoulder dis-
location episodes, but no noteworthy pathologies or 
history of smoking. After an accidental fall, she had 
reported a right multi-fragmentary displaced humeral 
shaft fracture (Fig. 1). Three days after hospitaliza-
tion in another hospital, she underwent to reduction 
and fixation surgery with an intramedullary nail. 
However, during the reaming of the medullary canal 
and the insertion of the nail, a further comminution 
of the fracture site was determined, which required a 

what he has been told. Consent is the basis of the re-
lationship of care that is established between doctor 
and patient, and which involves other health profes-
sionals in teamwork. Information and consent can be 
compared to two sides of the same coin which coincide 
and unify giving content to the medical responsibil-
ity in terms of freedom and dignity of the person: on 
one side, there is the phase of acquiring consent, pre-
ceded by a correct and sincere information, interpreted 
and deciphered as an important phase and essential 
indicator of good medical-professional conduct and 
diligence; on the other side, the consent itself directly 
conceived as an obligation aimed at fully respecting 
the right to self-determination, independence and au-
tonomy of the patient seen as a person. During the 
expert assessment, the task of the medico-legal doctor, 
carried out in collegial association with an orthope-
dic-traumatologist specialist as required by the recent 
Gelli-Bianco law, will be to clarify whether the failure 
of the surgical result may be related to an inadequate 
choice and execution of the surgical procedure or to 
a predictable but not otherwise preventable complica-
tion. It should be noted, then, that every complication 
does not necessarily equate to a defect: the perfect re-
sult is taken for granted, but this does not correspond 
to reality. Whoever judges must know the problems 
of daily practice, must be able to distinguish between 
failure and error. There are only two types of surgeons 
who have no complications: those who lie and those 
who do not operate. The patient must follow the in-
structions provided by the specialist and feel an active 
part in the healing process.

Medico-legal considerations and presentation  
of three clinical cases

The treatment of humeral shaft PSA is character-
ized by significant technical difficulties, which inevita-
bly also affect the final therapeutic result. 

The review of the literature highlights that the 
pseudoarthrosic evolution of humeral shaft fractures is 
a relatively rare event compared to other anatomical 
districts, since this specific segment has a high heal-
ing potential due to the blood supply provided by the 
abundant surrounding muscles.
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During this period neurotrophic drugs were adminis-
tered to the patient.

Although of specific interest, the forensic and or-
thopedic collegial evaluation of the surgical conduct 
pursued in the initial treatment of the fracture, allowed 
to recognize critical elements, specifically represented 
by a superficial operative planning, from which the 
non-optimal alignment of the fragments of fracture 
during reduction and stabilization with external fixa-
tor is derived.

In detail, the anatomo-pathological characteris-
tics of the bone lesion (as evident at the first radio-
graphic examinations), related to the patient’s age and 
functional needs, required the use of different surgical 
techniques, favoring the choice of a reduction and syn-
thesis with internal fixation (AO plate or, alternatively, 
synthesis with intramedullary nail), as a method con-
cretely suitable for guaranteeing the restoration of a 
satisfactory district anatomy and therefore the favora-
ble evolution of the reparative process. In the case in 
question, an initial attempt at fixation with a blocked 
intramedullary nail was actually carried out, however 

necessary stabilization with an external fixator (Fig. 2). 
The postoperative course was also complicated by a 
severe suffering of the radial nerve in correspondence 
of the distal 1/3 of the arm, confirmed by the neu-
rophysiological examination. Subsequent radiographic 
checks confirmed the non-consolidation of the frac-
ture. About 5 months after the previous surgery, the 
patient arrived at our hospital and underwent further 
surgery to remove the axial external fixator, to release 
of the radial nerve, and to perform a new synthesis 
with LCP plate and screws after a bone graft placing. 
Four months later, radiographic bone consolidation 
and an optimal anatomical result were noted (Fig. 3).

Upon the definitive stabilization of the clinical 
picture, there remained a painful symptomatology 
in the right shoulder, as well as an appreciable defi-
cit of the articular excursion on all planes of move-
ment, in a dominant limb, associated with the results 
of the neurological lesion consisting in an alteration 
of sensitivity and a motor deficit of the wrist and first 
finger.  Instead, the extension of the other fingers was 
recovered within 6 weeks from the radial nerve release. 

Figure 1. First clinical case: X-Ray image of right multi-fragmentary displaced humeral shaft fracture in a 38-year-old woman, ex-
volleyball player after an accidental fall.
Figure 2. First clinical case: X-Ray image after a further comminution of the fracture site occurred during the reaming of the medul-
lary canal and the insertion of the nail, which required a necessary stabilization with an external fixator.
Figure 3. First clinical case: X-ray image 4 months after further surgery to remove the axial external fixator, to release of the radial 
nerve, and to perform a new synthesis with LCP plate and screws after a bone graft placing. Radiographic bone consolidation and 
an optimal anatomical result were noted.
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methodology to be pursued for the definition of the 
impairing sequelae derived from the humeral dia-
physeal fracture, taking into account the pre-existing 
pathological conditions, the damage caused to the 
healing process from the initial treatment pursued 
and the “Greater damage” residual compared to that 
expected in case of correct technical execution and 
optimal ab initio healing. Moreover, it should be 
duly noted that the value of the damage indicated 
represented the overall result of the effects of an in-
tervention (surgical in two cases and conservative in 
the other one) not carried out lege artis, performed 
on subjects with concurrent “natural” pre-existences, 
taking into account the anatomical-functional reper-
cussions representative of the share of permanent bio-
logical anatomo-functional compromise, “naturally” 
pre-existing the intervention in question, “not elimi-
nable” / “not reducible”, even in the case of unexcep-
tionable sanitary conduct.

Having made this necessary premise, it will be 
possible to examine the various orientations for the 
prospect of a coherent medico-legal evaluation.

In this regard, it is our opinion that, in civil pro-
ceedings (therefore, in a completely different context 
from special cases, concerning the “labor” process, as 
well as private insurance litigation) the regulatory ref-
erence of the “concurrence of lawsuits” persists as ex 
art. 41 c.p.

In fact, the aforementioned rule not only states 
that “the concurrence of cause. . . pre-existing. . . does not 
exclude the causal relationship between the action or omis-
sion and the event”, but also states “even if independent 
of the action or omission of the guilty party” and still ex-
plicit that “the previous provisions are also applied when 
the pre-existing or simultaneous or supervening cause con-
sists in the unlawful act of others”.

The reading of the aforementioned article by the 
medico-legal doctrine obviously entailed its applica-
tion, including civil law (either for the provision ex 
Article 185 of the Criminal Code, or for the natural 
extension of the notion of “concurrence of causes” 
to civil law for the unitary teleological genesis of the 
codes, either for the cogency of the art. 2043 C.C.) 
not only as regards the identification / specification of 
responsibility but also for a fair proposal regarding the 
quantification of the damage.

this resulted in a further comminution of the fracture 
and subsequent stabilization with an external fixator, 
which proved to be inadequate to guarantee the cor-
rect alignment of the bone fragments. During the sur-
gery, an axonotmesic lesion of the radial nerve was also 
determined (not present in the pre-operative phase), 
which in the absence of ascertained anomalies in its 
course will be related to the lack of isolation and pro-
tection of the nerve.

Therefore, in the case in question, underlining 
the difficulties in the surgical treatment of complex 
humeral shaft fractures, the objectionable technical 
execution of the surgery was responsible for an injury 
to the healing process, not fully amended by the sub-
sequent revision.

The second case concerns a 64-year-old male 
patient, a construction contractor, non-smoker and 
suffering only from arterial hypertension, who had un-
dergone acromionplasty surgery and rotator cuff repair 
in the past, with a middle-proximal third humeral shaft 
fracture, treated conservatively with a Desault bandage 
for 60 days and then with arm sling for further 60 days. 

A pseudoarthrosis occurred as shown in x-Ray 
and CT images (Fig. 4, 5, 6), which required a revi-
sion surgery with plate and screws without bone graft 
(Fig.7), which healed, as detectable by radiographic 
verification at 20 months (Fig.8).

The third case concerns a 75-year-old male pa-
tient, a musician-composer, suffering from arterial 
hypertension and without a history of smoking, who 
had already undergone an acromionplasty in gleno-
humeral arthrosis. This patient was affected by a PSA 
localized to the proximal third of humeral shaft after 
treatment with an intramedullary nail for a fracture. 
The nail was removed (Fig. 9) since it was proved to 
be unsuccessful, and the local situation had required a 
revision surgery with plate and screws associated with 
cortico-cancellous bone graft (Fig. 10), which then 
healed, as detectable at radiographic verification at 
about 27 months after the first trauma (Fig. 11).

Medical-Legal Discussion

The cases presented allow us to formulate some 
considerations regarding the medico-legal evaluation 
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Figure 4. Second clinical case: X-Ray image of pseudoarthrosis occurred after a middle-proximal third humeral shaft fracture in a 
64-year-old male patient conservatively treated.
Figure 5. Second clinical case: CT image in transversal plane of pseudoarthrosis occurred after a middle-proximal third humeral shaft 
fracture in a 64-year-old male patient conservatively treated.
Figure 6. Second clinical case: CT image in coronal plane of pseudoarthrosis occurred after a middle-proximal third humeral shaft 
fracture in a 64-year-old male patient conservatively treated.
Figure 7. Second clinical case: X-Ray image after revision surgery with plate and screws without bone graft.
Figure 8. Second clinical case: X-Ray image where bone healing can be detected 20 months after after revision surgery with plate 
and screws without bone graft.



Acta Biomed 2022; Vol. 93, N. 3: e20221768

Figure 9. Third clinical case: X-Ray image after nail removal which show a PSA localized to the proximal third of humeral shaft after 
treatment with an intramedullary nail for a fracture.
Figure 10. Third clinical case: post-operative X-Ray after revision surgery with plate and screws associated with cortico-cancellous 
bone graft. The red circles identified the screws blocking the bone grafting.
Figure 11. Third clinical case: X-Ray image at about 27 months after the first trauma showed bone healing and integration of bone graft. 

In fact, it has consistently been held in the med-
ical-legal context that the provision ex art. 41 of the 
Criminal Code, aimed at the maximum protection of 
the citizen with respect to the minimum of harmful 
conduct, also determines the absolute civil protection, 
with reference to the “natural” (canonical or variously 
compromised for “natural” / “non-violent” causes) orig-
inal psycho-physical condition of the person subse-
quently injured / disabled (classic example: recognizing 
the compensation connected to the loss of the sense of 
sight to the person, previously single-eyed) (40).

The injurious / impairing insult is therefore posed 
as an “aggravating” event, so that, where the nature of 
the offense / non-fulfillment of the conduct is ascer-
tained, as well as the psychological causal incidence 
(fault; intention; malice), the resulting impairing it 
cannot fail to include and reabsorb, as a whole, in its 
quantification also any pre-existing pathology “inde-
pendent of the action / omission” of third parties, as 
it is considered as “unfairly” “aggravated”. The only 

limit could be set in the event of real duplication of 
compensation, in the event that the pre-existing im-
pairment derives from illegal activities of third par-
ties already recognized and satisfied monetarily. This 
approach is consistent with the notion of “biological 
damage”, which, notoriously, identifies the damage 
with respect to the “original psycho-physical condition 
of the person”, invariant and undifferentiated, conven-
tionally assumed to be equal to 100.

In this methodological projection, a proposal for 
a percentage assessment of permanent biological dam-
age has been made. It was then considered necessary to 
advance a clarification of “damage” (rectius, “absolute” 
percentage assessment, released from third part activi-
ties) of the pathology pre-existing at / (object of ) sur-
gery (censored as it was not correctly performed and 
immediately productive of worse outcome than the 
pre-existence). The above is fully consistent with the 
Cass case law. Civ. Section 3, no. 28896/2019 (pub-
lished 11 November 2019). Moreover, in advance of 
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medico-legal practice as a useful picklock for 
the positive procedural resolution of appetite 
compensation (it is repeated, in the period 
preceding the new code of law of 1942-43);

c) it seems that we can / should also point out that 
the “single percentage degree of permanent disabil-
ity” (rectius, of “permanent biological damage”, 
PBD) corresponds to the “percentage point of 
disability” (rectius, PBD), it constitutes a fac-
tor / indicator that the forensic specialist makes 
available in order to provide for the “moneti-
zation of disability” (rectius, of the PBD). This 
procedure does not determine the risk of “dou-
ble assessment”, functionally pursuing abso-
lutely very different purposes in the process: 
1. the percentage assessment of biological 

damage by the medical-legal specialist 
concerns the highlighting of the decrease 
in the “psycho-physical condition” (not 
the integrity, attention, wrong terminol-
ogy, used by inertia, unfortunately, in the 
doctrinal context and even more automat-
ically in the legislative and jurispruden-
tial) proper to the injured party; 

2. the degree of the decrease expressed by 
percentage number in points also concerns 
the base on which the monetary sanction-
ing parameters of specific competence will 
be applied autonomously, at discretion;

d) question, not secondary to the technical con-
sultancy / medical-legal specialist activity, 
emerges from the reference in sentence by 
the Court of Cassation to the law of March 5, 
2001, no. 57; to the Ministerial Decree July 3, 
2003; to Legislative Decree 7 September 2005, 
n. 209, which, “stricto sensu”, seem to consider 
the private contractual insurance sector (in fact, 
they concern “provisions on the opening and reg-
ulation of markets”, “claims resulting from the 
circulation of motor vehicles- nd cc.tt.u .: ex-
cluding pedal bicycles? including pedal assisted 
bicycles and scooters? - and boats - here, fortu-
nately, there is no distinction between paddle, 
sail and motor “-), on which, however (art. 165 
DL vo 209/2005), unless explicitly provided 
otherwise, the civil code always prevails.

the presentation of various technical application solu-
tions, it is believed to specify:

a) the jurisprudential acquisition of the Supreme 
Court, aimed at guiding the civil law determi-
nation of the damage by the Judge of merit, of 
the concept of “differential damage” seems to 
assume a notion originally of a purely social 
insurance nature (RD May 13, 1929, n.929; 
RD 5 October 1934, no. 1565; Presidential 
Decree 30 June 1965, no. 1124 and subsequent 
amendments), accrued and deemed relevant 
for the purposes also of private insurance con-
tractual protection;

b) the formal writing of the Cassation sentence. 
Civ. Section 3 n. 28896/2019 further consid-
ers, in our opinion, the “degree of permanent 
disability” as a “measure” of the damage. The 
point is that “validity” (as indeed “ability”) 
does not constitute an invariant, descriptive 
and characterizing parameter of the “undiffer-
entiated person” subject to “damage”. The no-
tion of “biological damage” was (laboriously) 
proposed by the medical-legal practitioners 
precisely in order to update “according to the 
Constitution” and harmonize the percep-
tion/assessment of the individual impairment  
(almost as a “effect”/“consequence”/“damage” 
base) on any individual (independently, in the 
first instance, from considerations on gender, 
age, activity), leaving the technician with the 
commitment/duty of illustration / quantifica-
tion (either for the static component, which, in 
a necessary perspective of personalization, for 
the dynamic-relational component). The med-
ico-legal quantification of “biological damage” 
is given by the reference, for conventionally 
defined points, to the “compromise of the psy-
cho-physical condition” (which only depend-
ing on particular areas of protection can refer 
to “validity”/“ability”) proper to the person, 
considered “in itself ”, prior to the injurious / 
crippling vulnus. In this sense, again, the over-
coming of the concept of “generic work capac-
ity”, introduced prior to the 1942-43 code, in 
the pre-constitutional era, by the doctrine and 
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respect to the person, except for specific dynamic-
relational aspects, as well as, again, not even, in hind-
sight, useful in the hypothesis of “concurrence” of 
injury / impairment, because it cannot (this time yes, 
abstractly) differentiate this case from the hypothesis 
of coexistence of injury / impairment. The latter are 
not irrelevant in civil law, as they are likely to influ-
ence the dynamic-relational component and the pro-
ductive one, obviously, it is repeated, essential for the 
necessary / required personalization of the damage. 
Incidentally, in fact, we allow ourselves to observe 
that the “classic” distinction between “coexisting vs 
competing” anatomical-functional systems must be 
considered substantially superseded in the scientific 
context (eg renal impairment can no longer be con-
sidered coexistent with lesion / impairment cardio-
vascular, as it synergistically affects the regulation of 
blood pressure, etc.).

However, the following technical information has 
been expressed, based on the classic descriptive scheme 
to be used as a basis for the “monetary” processing of 
the compensation / penalty:

a) the “final overall impairment”, an expression 
of “permanent biological damage” (result-
ing from the pre-existing “psycho-physical 
impairment” and that caused by the surgical 
activity examined) identifiable in each of the 
Examined;

b) the “actual impairment” (not “theoretically” 
according to simplistic terminology of the Su-
preme Court) in the three distinct ones exam-
ined, prior to the surgery for which it is the 
cause, expression of the pathology subjected to 
censored orthopedic surgery.

It should be noted that the medico-legal informa-
tion does not consider, for manifest disciplinary non-
competence, the procedures for the attribution of the 
monetary value to the point of damage.

Only, again, we allow ourselves to repeat, in this 
regard, that the monetary definition “a priori”, for 
“bands”, appears to us inconsistent and contradic-
tory with respect to the concept, acquired by technical 
medico-legal suggestion and accepted by constitu-
tional orientation, of “biological damage”.

Coming to the expert case and abstracting from 
various method considerations, it is considered useful 
to offer the following information, possibly usable for 
the purpose of the percentage sanctioning clarification 
of the impairment (and the related permanent biologi-
cal damage), as well as its actuarial / monetary quanti-
fication. The Cassation Civ. Section 3 n. 28896/2019 
requires:

a) the estimate “in percentage points of the to-
tal disability of the individual” following the 
jurisdictionally censured conduct and corre-
sponding monetary conversion;

b) the estimate “in percentage points of the theo-
retically pre-existing disability” and the corre-
sponding monetary conversion;

c) the monetary “quantification” of the damage, 
deriving from the subtraction c = (a-b).

The aforementioned jurisprudential approach 
does not seem to consider as a priority, consequently, 
the clarification of the biological presupposition of the 
variation, obviously decreasing, of the “psycho- physical 
condition” of the individual to be compensated. It 
seems, in particular, to be more sensitive in highlight-
ing the mechanism for automatically  matching the 
monetary quantum to the impairment percentage, 
thus “forgetting” the necessary personalization and full 
 recognition of the damage. 

The proposed methodology, by corollary con-
sideration, avoids (since it is based on the mon-
etary “subtraction” and not on the “subtraction” of 
“psycho-physical compromise”) the compensation 
distortions determined by the actuarial system cur-
rently prevailing, which does not combine I point 
to a “fixed” / “standard” monetary “quantum” but 
recognizes its “heaviness” to varying degrees “by 
bands”. In this sense, the proposal is not directly, 
exclusively reductive “by subtraction of impair-
ment”, seeking to achieve the substantial equity of 
the compensation through the artifice of “monetary 
subtraction”.

Moreover, the proposal in question does not 
seem to be a useful tool (despite what is stated in the 
judgment) general application, as it is inconsistent 
with the concept of biological damage, invariant with 
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approach, specifically, more explicitly attentive 
to the transfer to civil law of the equally classic 
private insurance approach, with the adoption 
of a purely “reductive” approach, not only for the 
monetary aspect but also for the preliminary one 
of determining the degree of “biological dam-
age”. This is the so-called “traditional method”, 
actually “arithmetic reductive of the impairment”.

In these terms the proposal was justified: 
“. . .The most suitable percentage to repre-
sent the extent of the damage - in a subject 
with pre-existence - is to be identified in the 
arithmetic difference obtained by subtracting 
from the global assessment after the damaging 
event that relating to the impairment in pro-
gress before the accident itself ”(42). 

D) Further approaches could be cited.
1. The first is applied in the social insur-

ance field (INAIL) where, notoriously, 
“invalidity” (but, today, following the 
Legislative Decree 23 February 2000, n. 
38, more correctly to be denoted as psy-
cho-physical compromising conditions 
the person - ergo, expression of “biologi-
cal damage -)” functionally concurrent 
“heterogeneous are evaluated (whether 
pre-existing, whether” subsequent “/” su-
pervening “) by means of the well-known” 
proportionalistic “formula of Magnus - 
Groenouw - Gabrielli - Balthazard (G).

2. The latest evaluation proposal, sensitive to 
the concrete functional permanent vulnus, 
applicable both in the case of concurrent 
and coexisting, heterogeneous or even 
homogeneous pre-existences, is based 
on the analytical percentage of psycho- 
organic compromises elaborated by AMA 
(American Medical Association), whose 
setting also takes into account (from the 
2nd Edition of 2008) not only the classifi-
cation of morbid forms according to DRE 
(Diagnosis Related Estimates model) but 
also the international classification of dis-
abilities (ICF: International Classification 
of Functioning, Disability and Health).

For the purpose of possible comparison, it is 
therefore considered necessary to specify that:

A) the pre-existing pathological (but “natural”) 
“competition”, considered independently of the 
iatrogenic technicality that determines the dis-
sent, has been evaluated, in percentage terms of 
“biological” anatomo-functional decrease, the 
degree of impairment of which must be mon-
etarily calculated in a completely autonomous 
way, as well as (adhering to the Cass. Civ. Sec-
tion III n. 28986/2019 of 11 November 2019) 
setting, the monetary determination of the “fi-
nal” / “overall” permanent biological damage 
will have to be set. The determination of the re-
lief may result from the “monetary” subtraction 
of the quantum connected to the “pre-existing” /  
“non iatrogenic” biological compromise from 
the total quantum connected to the final perma-
nent biological damage ascertained. Ultimately, 
it seems that the sentence of Cass. cited makes 
its own, partially but substantially, one of the 
different approaches already subject to the med-
ico-legal proposal - the so-called “innovative 
method”, actually “monetary reduction”(41).

B) the “concurrence” of impairments (regardless 
of the methods / times of production / veri-
fication of the pre-existing “psycho-physical 
impairment” due to “natural” pathogenesis -) 
is, classically, reabsorbed in the overall de-
termination of the damage (psycho-physical; 
functional) to the person from civilly appreci-
able and sanctioned offense / breach.

In this way, the sanctioning decision is 
arranged by appreciating the final functional 
impairment ascertained by the medico-legal 
specialist, according to the company methodo-
logical indications. It is the medical-legal techni-
cal opinion of the writer that the only limitation 
to The proposed method can be identified in the 
event that the pre-existing “pathological” but 
“natural” condition has already been subject to 
monetary consideration (obviously having to 
avoid any additions of refreshment for fairness).

C) The pre-existing “compromise” can be con-
sidered, according to another medico-legal 
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