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MEDICAL LEGAL PROBLEMS

A proposal for limited criminal liability
In high-accuracy endoscopic sinus surgery

Una proposta di ridotta responsabilita penale nella chirurgia endoscopica sinusale
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SUMMARY

The aim of the present study is to propose legal reform limiting surgeons’ criminal liability in high-accuracy and high-risk surgery such as
endoscopic sinus surgery (ESS). The study includes a review of the medical literature, focusing on identifying and examining reasons why ESS
carries a very high risk of serious complications related to inaccurate surgical manoeuvers and reviewing British and Italian legal theory and
case-law on medical negligence, especially with regard to Italian Law 189/2012 (so called “Balduzzi” Law). It was found that serious com-
plications due to inaccurate surgical manoeuvers may occur in ESS regardless of the skill, experience and prudence/diligence of the surgeon.
Subjectivity should be essential to medical negligence, especially regarding high-accuracy surgery. Italian Law 189/2012 represents a good
basis for the limitation of criminal liability resulting from inaccurate manoeuvres in high-accuracy surgery such as ESS. It is concluded that
ESS surgeons should be relieved of criminal liability in cases of simple/ordinary negligence where guidelines have been observed.
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RIASSUNTO

Lo studio ha lo scopo di sollecitare una riforma della responsabilita penale che preveda una riduzione di responsabilita legale per la chirur-
gla ad alta precisione, per quella ad alto rischio, come per esempio la chirurgia endoscopica sinusale (ESS). 1l contributo comprende una
revisione della letteratura medica, concentrandosi sull’identificazione e sull’esame dei motivi per cui la tecnica di ESS corre un rischio molto
elevato di produrre gravi complicazioni dovute a manovre chirurgiche inesatte. Tale contributo, prevede anche una revisione della teoria del
diritto e della giurisprudenza britannica e italiana in merito alla negligenza medica, soprattutto con riferimento alla L. italiana n. 189 del
2012 (“Decreto Balduzzi”). Si é constatato che gravi complicanze dovute a manovre chirurgiche non corrette di ESS possono verificarsi,
indipendentemente dalla prudenza/diligenza del chirurgo. La soggettivita in termini giuridici risulta essenziale per la negligenza medica,
soprattutto con riferimento alla chirurgia ad alta precisione. La legge italiana 189/2012 rappresenta una buona base per la limitazione della
responsabilita penale derivante da manovre imprecise in chirurgia ad alta precisione, come appunto I’ESS. In conclusione, si considera che
i chirurghi che eseguono ESS dovrebbero essere esonerati da responsabilita penale in caso di negligenza lieve sopravvenuta nonostante il
rispetto delle line guida emanate.

PAROLE CHIAVE: Chirurgia sinusale endoscopica * Negligenza * Responsabilita medica * Lieve negligenza/grave negligenza * Legge
Italiana N. 189/2012 (“Decreto Balduzzi”)
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has high success rates (~ 90%) °, but widespread use of
such methods results in an increase in potential complica-
tions. While refinement of these methods reduces compli-
cations, it cannot eliminate them 3.

Given that during ESS a marginally negligent manoeuvre
may cause serious injury and complications, it is one of

Introduction

Functional endoscopic sinus surgery (ESS) has been de-
veloped over the last 20 years ' and is being adopted more
commonly. A US study for the period 1985-2005 reports
that 70% of malpractice claims in ENT referred to rhinol-

ogy, and most involved ESS 23. This is due to the fact
that modern techniques (i.e. FESS) involve penetration
into inaccessible areas and deal with conditions including
chronic or recurrent rhinosinusitis (CRS) *and polyposis
(in 73% and 12% of cases, respectively) *. The aim of ESS
is to restore the physiology of the nasal mucosa . FESS

the techniques most vulnerable to malpractice litigation.
The 76% of ESS-related malpractice litigation refers to
negligence *. Common serious injuries caused by FESS
include: CSF leak and diplopia (24% and 17%, respective-
ly, according to one study), blindness, intracranial brain
injury, life-threatening haemorrhage and nerve injuries *’.
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Endoscopic sinus surgery:
very high-accuracy (high-risk) surgery

ESS is a high-accuracy (high-risk) form of surgery. The
risk of error depends largely on the patient’s character-
istics, i.e. on the “specific bio-individual reactions” or
the so-called ‘endogenous risks’ (anatomical variations,
type of disease, individual reactions, co-morbidities and
medications), rather than on ‘exogenous risks’ (includ-
ing type of method chosen, type of instruments, type
of anaesthesia administered, positioning of the patient,
skill and experience of the surgeon) ’. The risk of error
during a medical (surgical) procedure can be reduced (or
minimised) with a thorough preoperative evaluation of
individual anatomical variations using CT scan in axial,
coronal and parasagittal planes '73%, the use of image
guidance (IG) surgery 7° and limiting the possibility of
excessive intraoperative bleeding (using reverse Tren-
delenburg body positioning, maintaining low arterial
blood pressure etc.) °. However, such risks cannot be
completely eliminated 3 ''. Endoscopic sinus surgery is
performed on anatomical regions featuring close prox-
imity of anatomical structures, including nerves (e.g.
optic nerve), skull-base, dura mater, blood vessels (e.g.
internal carotid artery), orbit, lachrymal duct, etc. The
position of anatomical structures, both individually and
in relation to each other, may vary, the thickness of a
bone covering vessels and nerves may be minimal, or
there may be some dehiscence. Some vessels or nerves
crossing a cavity (e.g. pneumatised sphenoid sinus, SS)
may be in a mesentery position.

The extremely high-risk surgical field of ESS

The narrow, complex and inaccessible nature, and rela-
tive limited visibility, of the operative field of ESS, in
addition to the probability of individual anatomical
variations (congenital or subsequent), together with the
close proximity of critical anatomical structures, often
make serious complications inevitable, even for the most
skilled and experienced surgeon familiar with endoscop-
ic anatomy and the use of instrumentation, especially
during FESS or ETTS (Endoscopic Transnasal Transs-
phenoidal Surgery) and in the case of revision surgery.
The operative field may become more restricted and more
obscure (poor) whenever anatomy is distorted in some
regions (e.g. in revision surgery with potential scarring,
syndromes including Kartagener syndrome, cystic fibro-
sis, connective tissue disorders, diffuse polyposis with
connective tissue growth etc. 7. The common causes of
an obscure operative field include polyposis or intraop-
erative bleeding, especially during revision surgery 3!,
which predisposes intervention to major complications,
although this has been disputed recently 2. Thus, a sur-
geon may be denied the possibility of visualising some
well-known anatomical (surgical) landmarks that gen-
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erally facilitates surgery, including the maxillary sinus
ostium '3, the intact middle turbinate for identifying the
maxillary sinus ostium '3, the point of contact between
the third nerve and the tentorial edge for protecting the
fourth nerve from an erroneous surgical procedure dur-
ing skull-base surgery '%, and the inferior turbinate and
vertical middle turbinate attachment that guide the ex-
tent of cartilage incision during ESS 5.

A well-known complication of ESS, rare (= 1%) though
serious, is skull-base injury 'S, The most common cause
of iatrogenic skull-base injury is ESS, during which an
injury to the ethmoid roof and lateral lamella of the cri-
briform plate occurs intraoperatively, resulting in an
iatrogenic cerebrospinal fluid leak (CSF leak) . CSF
leak may occur even during surgery by the most skilled
hands. The anatomical variations in skull-base anatomy,
the complexity of the case (e.g. in revision surgery) and
a surgeon’s inadequate experience and familiarity with
the method used, may function as risk factors for CSF
leak '8. Good preoperative testing and planning may re-
duce the possibility of CSF leak to a considerable degree.
Anatomical elements predisposing a patient to a CSF leak
due to FESS include a “steep skull-base angle at the sagit-
tal plane, a greater slope of the skull base at the coronal
plane and a low cribriform height relative to the ethmoid
roof” . A preoperative review of imaging in terms of
these particular anatomical variations is recommended,
along with adoption of the Keros classification, which
is used to describe the ethmoid skull-base configuration/
height and helps physicians avoid iatrogenic injury to the
cribriform region and medial ethmoid roof *. The osse-
ous lamina at the ethmoid roof is extremely thin (0.05 mm
at the frontal bone), the lateral lamella of the cribriform
plate is 0.2 mm thick on average and the ethmoidal sulcus
is 0.05 mm thick on average *'. Thus, they are vulnerable
to the surgical manoeuvres of ESS (high risk of perfora-
tion or split). Evaluation of the ethmoid skull-base height
is important to avoid any complications during surgery *.
A low-lying skull base is risky: the ethmoid skull base
(ESB) extends from the superior attachment of the cribri-
form plate’s lateral lamella to the junction of the lamina
papyracea, and varies between 3.7 mm and 15.4 mm in
thickness *.

The upper medial border of FESS is determined by lamina
papyracea (LP) and lamina cribrosa and its lateral lamella
(the deeper the former the thinner the latter), while the up-
per lateral border is the anterior ethmoidal artery (AEA).
LP may be in an excessively medialised position relative
to the lateral nasal wall, thus rendering orbital penetra-
tion more likely ?*. Attachment of the uncinate process to
LP is a high-risk variation (similar to the lateral surface
of the middle turbinate or the anterior skull base) 8. LP
is tested for dehiscence or orbital fat protrusion into the
ethmoid sinus or maxillary sinus (at a rate of 0.5-10%) .
When the olfactory fossa is deep, depending on the angle




formed by the lateral and perpendicular walls, then the
risk of skull-base injury increases .

In (F)ESS, any anatomical variations of the most variable
cavity of the human body, i.e. the SS, must be evaluated
before surgery '. Pneumatisation (of conchal, presellar,
or sellar type) of the SS varies greatly among individu-
als, and also varies according to age, gender, and race *'.
It may extend to the (anterior) clinoid process (in 6-17%
of cases) !, which is dangerous. Pneumatisation may be
present at the pterygoid process (25-57%), carotid, optic
nerve, Vidian canal, foramen rotundum and greater wing '.
Optic nerve dehiscence is reported in 6% and prominence
in 40% of patients 2. Given that asymmetry is also re-
ported at the ethmoid (> 2 mm in 8% of patients) %, it is
possible that the surgeon may misinterpret the patient’s
anatomy and believe he/she is at the posterior ethmoid,
while he/she is in fact at the SS.

In 3-42% of patients 7, a so-called (sphenoethmoid) “On-
odi cell” is found,; this is a posterior ethmoid cell pneuma-
tising into the superolateral aspect of the SS 7. It repre-
sents a risk for the ESS surgeon, since it is very close to
the optic nerve, internal carotid artery and sellar floor, and
associated with dehiscence of the optic nerve and internal
carotid artery *°. Dehiscence of the carotid canal, optic ca-
nal, foramen rotundum etc. leads to a high risk of serious
complications. Such dehiscence is reported in 4-25% of
patients .

The occurrence of accessory bony septa or crests, as well
as the occurrence of bony intramaxillary sinus septa in the
SS (or in the optic or Vidian canal), also represents a risk
for the surgeon '8. 91% of AEAs (Anterior Ethmoidal Ar-
teries) “are located within the skull base or 1-2 mm below,
while 9% are suspended in a mesentery hanging” 7. The
artery may be 5 mm from the skull base (which is a highly
risky variation). A high rate of AEAs (up to 43% accord-
ing to a study) move freely within the ethmoid cells ®.
Aggressive disease removal and removal of SS septa at-
tached to the bone just forward of the carotid artery may
result in its injury.

The carotid artery aims at the lateral wall of the SS at a rate
of 71-98% 7. In 88% of cases, the bone that covers the ar-
tery is < 5 mm thick 7. In 4-22% of cases, it is dehiscent (up
to grossly dehiscent) 7. Accordingly, as the internal carotid
artery and the optic nerve cross the Onodi cell, they may be
dehiscent (4-8%), covered by a thin sinonasal layer, while
in 78% of cases, they are covered by a thin layer of bone
(< 5 mm thick) 3'. If the anterior clinoid of the SS is pneu-
matised, then the optic nerve or the AEA may be in mes-
entery hanging across the roof of the sphenoid % (which is
highly dangerous). Basak et al. note that an extreme medial
location of the carotid canal and the bulging of the optic
canal into the sphenoid sinus are very dangerous 8.

Often the optic nerve or the carotid artery is very highly
susceptible to injuries due to these anatomical variations,
or even due to minimal surgical manipulation.

Criminal liability in endoscopic sinus surgery

Measurement, identification and evaluation of anatomical
structures, and accuracy of these techniques
Preoperatively, a high-definition multi-slice helical CT
scan of sinuses must be performed (following maximal
medical therapy), principally in the axial, coronal and par-
asagittal planes (slices between 0.5 mm and 1 mm) !78%,
Even the most minute anatomical variations can be de-
tected with utmost accuracy *>. CT is mandatory before
ESS, insofar as the safety of ESS “depends on a surgeon’s
knowledge and experience to a great extent” *°. Accord-
ing to one study, however, a CT scan can hardly evaluate
whether there is any dehiscence of the optic nerve or of
the carotid artery (or both) as they cross the SS .

During surgery, the surgeon is often assisted by image
guidance (IG) systems; however, such systems are unable
to assess the sinus and skull-base anatomy accurately, due
to the so-called “target recognition error” (TRE) in terms
of the location of the corresponding targets on CT (2 mm,
approximately) * 3. During the use of image guidance
technology there may be some discrepancy between ana-
tomic endoscopic visualisation and the computer image. It
is reported that “the skull base or the orbit should be given
at least 2-3 mm as a buffer safety zone”. TRE is a statisti-
cal distribution, and for each point in the image, the TRE
may be different. “It is rare to remove the disease right to
the skull base or orbit using computer guidance” *. It has
been argued that “not using IG does not necessarily make
one more vulnerable to malpractice litigation” °.

Instruments used and risks resulting from their use.
Spatial orientation disorders among surgeons

The type of instruments used may lead to an increased
risk of medical error, e.g. the use of angled endoscopes
and instruments makes surgical error more likely for a
right-handed surgeon when the lesion is on the right side
(and for a left-handed surgeon when the lesion is on the
left side) *73%. When the instrument is at a relatively par-
allel position to the ethmoid roof during ESS surgery, a
surgeon may have a distorted perception of orientation ’.
Stankiewicz notes that “during ESS, a right-handed sur-
geon has to deal with an anatomic illusion on the left side.
The left ethmoid sinuses are actually more medial than
appreciated by a right-handed surgeon” **.

Power instruments increase the possibility of error, and
more specifically of the severity of complications (since
they exert a cutting and suction action), mostly due to
penetration into the endocranium and the orbit. If the
lamina papyracea is injured, it may be sucked to orbital
fat resulting in injury of the rectus muscle and diplopia 7,
especially if there is injury at the third posterior of the
lamina papyracea, where there is less fat between the pa-
pyracea and the muscle. It is not clear whether the balloon
catheter systems used to dilate the sinus ostia are at least
equally safe as other ESS techniques 73637,
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Risks due to anaesthesia or to physicians

(surgeons or anaesthesiologists)

A surgical procedure may cause injury because general
anaesthesia reduces the sensitivity of anatomical struc-
tures (patient feedback) when the ESS surgeon approaches
sensitive structures such as the lamina papyracea and the
skull base or the orbit *%. Thus, the surgeon may penetrate
very risky anatomical regions unhindered. Furthermore,
in case of minimal movement by the patient, the ESS sur-
geon may find him/herself involved in medical litigation
without any negligence on his/her part %,

Even the most skilled and experienced
surgeons are ‘““at risk”’

In ESS it is very possible that a surgeon will follow the
guidelines and still be found guilty, despite the fact that
his/her negligence was ordinary and possibly inadvert-
ent, or that there was no deviation from his/her standard
of care. Complications are uncommon but very serious,
and depend highly on the patient’s characteristics. The
physician’s experience is fundamental in reducing them,
but cannot eliminate them altogether. Complications are
possible even for the most skilful and experienced sur-
geons *°% ¥ A minimal surgical manipulation (e.g. a
marginally negligent manoeuvre) may result in serious
iatrogenic injury.

Legal action may easily lead to finding a physician guilty
whenever there is a complication. “The occurrence of a
complication puts a surgeon at risk, even if he or she was
not at fault”. “The severity of the patient’s disability, rather
than the occurrence of an adverse event due to negligence,
was predictive of payment to the plaintiff”. “The standard
of medical litigation performs poorly in malpractice litiga-
tion” %0, A surgical error may be committed entirely unwit-
tingly instead of negligently, for example it is not easy for
surgeons “to know for themselves how much force they are
exerting as they handle surgical tools” #!.

Italian Law No. 189/2012 (‘“‘Balduzzi”’
Law): a reform to restrict medical
malpractice litigation

In Italy, Article 3 of Law No. 189/8.11.2012, which
amended Decree-Law No. 158/2012 and entered into
force on 11.11.2012, provides for the decriminalisation
of simple/ordinary negligence (culpa levis) of a physician
provided that he/she followed the guidelines and “good
medical practice” accredited by the scientific community
while carrying out his/her activities **. It may be of some
concern that the original version of Art. 3 contained in
Decree 158/2012 was slightly different from the latest
version contained in Law 189/2012. Indeed, the original
version stated that: “Withstanding the provisions of Arti-
cle 2236 of the Civil Code, the Judge — pursuant to Article
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1176 of the Civil Code — in the assessment of negligence
in the health workers’ activity, shall take into account in
particular the observance, in the concrete case, of guide-
lines and good practices accredited by the national and
international scientific community”.

Successively, Art. 3 of Law 189 was changed to the fol-
lowing: “Health workers who in carrying out their activi-
ties adhere to guidelines and good practices accredited by
the scientific community are not liable for criminal negli-
gence. In such cases there is no prejudice of Article 2043
of the Civil Code. The judge, when determining damages,
shall also take due account of conduct in accordance with
the first paragraph’.

It is clear that in updated Art. 3 there is an explicit re-
duction of liability in the criminal field, to culpa levis. In
other words, Italian legislation introduced a partial aboli-
tion criminis. Such a limitation of the physician’s crimi-
nal liability is not extended to civil liability. However, in
determining injuries to the patient, the judge has to con-
sider that the physician followed the provisions of the
guidelines and nevertheless caused injury to the patient
(third sentence of Article 3, 1st Subsection of Italian Law
189/2012) *.

The distinction between ordinary and gross negligence
(culpa lata) determines not only the guantum, but also
the an respondeatur. Therefore, a sharp discrimen is a
requirement for not violating the important principle of
criminal law nullum crimen nulla poena sine lege. Gross
negligence implies an unjustifiable degree of negligence
from an objective point of view ¥4, Such legislation leads
to a limitation of “defensive medical practice”, favouring
a good relationship between physician and patient, patient
safety and quality healthcare.

Guidelines and constitutionality of the Law

There are several reasons, for example those involving fi-
nancial issues and the protection of legal rights, for the
establishment of guidelines which can play a role in limit-
ing criminal cases **. Guidelines need to be “indisputable”
if they are to attain such a decriminalising role. However,
they have no clear legal force; as a result, the absolute
value of the guidelines has been disputed by the Italian
Court of Cassation “.

Furthermore, adherence to guidelines would render medi-
cal liability objective #’. The assessment of medical liabil-
ity is by its very nature subjective. A physician is under
an obligation to provide the means, and not to obtain a
result. However, in recent years there has been a tenden-
cy to “objectify” medical liability (in countries such as
Greece #, Italy “® and Portugal *°).

It is possible that the patient’s interest in a particular case
is better served by a deviation from the guidelines, rather
than adherence to them *°. Non-adherence to these guide-
lines is not indicative of negligence, and on the contrary,
adherence to them does not result in an “automatic de-




fence of negligence” *'. It seems that the application of
guidelines protects physicians in terms of criminal liabil-
ity in cases of marginal negligence, which may be more
easily characterised as ordinary. Italian legislation implies
that the guidelines resemble a navigation chart: if a sur-
geon follows them, s/he can only be held responsible for
hitting the visible shelf. If s/he does not follow them, s/he
can also be held responsible for hitting the reef >2.

Law No. 189/2012 has been discussed because of differ-
ent interpretations in both Italian courts ** and the legal
literature 3. It has been said that “from an analysis of case
law, it is possible to conclude that there is interpretative
doubt about the field of application of this reform. At the
moment, the Supreme Court has taken a clear position,
but this does not exclude potential future action by legis-
lators” *°. Moreover, Law No. 189/2012 was interpreted
by the Italian Supreme Court of Cassation * and also by
the Ttalian Constitutional Court 7.

To conclude, we believe that the legislative change intro-
duced by Article 3 of Italian Law 189/2012 is a funda-
mental step towards ensuring the smooth-running of both
the provision of healthcare services and administration of
justice in the courts.

Advertent and inadvertent medical negligence

Gross negligence is usually based on advertent negligence
(recklessness), as being an expression of a highly anti-
social attitude. Gross negligence involves extreme care-
lessness or incompetence, which is expressed, however,
through some serious form of negligent conduct (unjusti-
fiable risk taking) 3. Liability depends on foresight, on the
conscientious taking of an unjustified risk. Utilitarians put
social needs above individual needs, and advocate punish-
ment in order to protect the community, since subjectivists
are unable to make a clear distinction between knowledge
and awareness of a risk *. In this paper, we stand with
subjectivists regarding liability for inaccurate manoeu-
vres in high-accuracy surgery. In our opinion, an external
distinction between gross and simple negligence roughly
corresponds to an internal distinction between advertent
and inadvertent negligence. This position, although we re-
fer to “roughly corresponding”, is not in contrast with the
principle nullum crimen nulla poena sine lege, because it
is maintained (in British legal theory) that the distinction
between recklessness and gross negligence is subtle (they
are almost identical) %, although recklessness is based on
advertence, while gross negligence is based on the viola-
tion of a duty-of-care rule . If the distinction between
culpa levis and culpa lata (simple/ordinary and gross neg-
ligence) can hardly determine the an respondeatur (and
not the quantum respondeatur), this is even more true for
the distinction between inadvertent and advertent negli-
gence (recklessness).

As medical liability tends to be “objectified”, the possibility
of determining an respondeatur through the distinction be-

Criminal liability in endoscopic sinus surgery

tween advertent and inadvertent negligence is invalidated.
However, this should not be the case as far as high-accuracy
surgical manoeuvres, where subjectivity has a crucial role,
are concerned. The risk of certain surgical errors is particu-
larly high and, in some cases, it is independent of the skill,
experience and even prudence/diligence of the surgeon.
Therefore, in ESS-related malpractice litigation the “ob-
jectification” of medical liability seems to be completely
unjustified. During this type of surgery, a serious complica-
tion (result) may occur independently of the skill, experi-
ence and even prudence/diligence of the surgeon.

Conclusion — Proposal

Given that the guidelines acquired a crucial role, we con-
sider — from a legal point of view — with great emphasis
on subjectivity, and propose that a surgeon shall only be
held criminally liable for gross negligence. Subjectivity
is essential to medical negligence, especially when deal-
ing with high-accuracy surgical procedures such as ESS.
A good “tool” to ascertain not only the an respondeatur,
but also the quantum respondeatur, is the judgment as to
whether this constitutes negligence, because reference
is made to subjectivity. An ESS surgeon should have re-
ceived special and well-established training before per-
forming surgical procedures. In our view, the attachment
of a great deal of importance to subjectivity counterbal-
ances the “objectification” of medical liability resulting
from adherence to guidelines.
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