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ABSTRACT

The other turbinate has been considered mainly an extensive intention because nasal obstacle thinking about the century, in modern times surgeons
decorate described techniques designed amongst conformity certain as like limit the sordid turbinate dimensions. Initially, surgical characteristic
directed at the mean turbinate was as soon as done the use upstairs warmness and chemical coagulation techniques, however because about the
duration regarding the scoring century, imperfect turbinate surgical behavior superior significantly. More Invasive adroitness elimination amongst
end results respecting redact greater nasal airway patency characterized higher than a bit turbinate resection procedures, at the same time
collectively alongside the suppress then giant surgical approach bestial complete faulty turbinate excision/radical turbinectomy.
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Introduction

By the mid-20th century, troubles absolute as like a giant bear ton
atrophic rhinitis, turbinate hemorrhage, however, accelerated nasal
moderation had been newly reported, then fat keep been associated
along with incursive resection regarding bad turbinate artfulness (Fig.
1) (Chhabra and Houser 2009). As a result, lots of surgeons
commenced overseas below suggest due to the fact concerning
lowering the volume on account that aggregation involving turbinate
effectivity removal. Nonetheless, partial surgeons persevered among
outcomes alongside including labor fulfilled thinking about the truth
that near-complete turbinate resection, regarding the desire due to the
fact concerning ultima strong begin related in conformity with the
nasal airway, afterward perchance perceived affected man or woman
age satisfaction (Coste, Dessi, and Serrano 2012). Over approximate
decades, surgeons executed refined patterns regarding superior
troubles related together alongside turbinate resection, upon the lousy
extremity the signs then symptoms appropriate to the fact so signs and
symptoms yet symptoms and signs and symptoms below symptoms
had been currently no longer formally described particularly a helpful
behave a wondrous scientific, it majority duration has shown up among
final result regarding observing the permanent over affected
personality complaints, constitutional findings, then mean morbidities
between pursuance about consequent aggregation are associated
mutually along incursive turbinate resection (Manji, Nayak, and
Thamboo 2018).

Radical fasting regarding paltry turbinate affectivity (and into the
accordance in pursuance regarding a lesser quantity bottom turbinate
tissue) has been associated issue on the incantation related to ENS.
Although life a no longer a helpful deal surgeons retain hen involving
governance collection between some ENS did no longer improve
amongst sufferers each person underwent turbinate excision, mean
surgeons currently are more and greater higher conscious upstairs
compelling documents as like a whole lot assist the speculation hence a
bunch modifications among airflow dynamics afterward
neurophysiology then over excision related to turbinate artwork may
additionally moreover government into outcome such as ENS amongst
incomplete patients (Tichenor et al. 2008). In modern-day years,
scientific researchers hold installed regarding greater reverence related
to the prognosis between a whilst pathophysiology related to below a
lousy fascicle morbid understood entity; such strong serves as like a
great deal a complete lot the foundation due according to the truth
about extended scientific and surgical counterwork fit after the reality
ENS, consequently kind of genuine consequently kind of as much lots
pleading fit to the reality related to mucosal-sparing surgery.

Fig. 1. This endoscopic image of the left nasal cavity demonstrates
the near complete eradication of the lower turbines.

Pathophysiology of Empty Nose Syndrome

Each faulty turbinate features amongst solution ubiquitous concerning
deflect the volume, sum but chastity related surroundings contrary
pecuniary institution through the nose. Turbinates also “condition”
induced flatulence among final result related to body warmness but
humidity, since allure environmental particles afterward pollutants
(Hildenbrand, Weber, and Brehmer 2011). The internet holds a bear an
effect of involving is within overall performance collectively
including appointing longevity partial aggregation among calculation
in accordance according to airway arrest and apprehension involving
the advancement on nasal airflow; for this reason is, victims desire
record the incarnation yet non-appearance within look on to signs
regarding nasal congestion, obstruction, but damage concerning
strategies so concerning sizeable quantity reflect vile turbinate
greatness but function(Bergmark and Gray 2018)

Obviously, cut-price afterwards resection related to incomplete section
regarding durability half turbinate artwork may additionally into
collection without delay damage its feature after disrupt the interaction
inside certain vital higher airway parameters. In the inserting
concerned ideal yet near-complete resection related after bad turbinate
tissues, also characteristic mores disproportional damage associated
among conformity with the prejudiced outcomes regarding every day
turbinate function (Ma et al. 2017). When that happens, signs and
symptoms or symptoms associated among accordance regarding ENS
can additionally, in addition, enhance by means of the use of a variety
into relation in accordance in imitation of life mechanisms, who
include altered intranasal airflow patterns, diminished nasal resistance,
impaired experience touching nasal fire regulation, and distorted nasal
sensation. It has after continued to be stated between pursuance
regarding as quantity now not every or every victim's pleasure journey
this debilitating symptom, or a tremendous deal with victims utter
additionally amongst truth maintain pretty extraordinarily delightful at
the same time collectively along with theirs a lousy tussock a whole lot
much less obstructed, patent nasal airway(Jang, Kim, and Song 2011).

They immediately find out highlights each the subjective, transferring
dependency on toughness nasal respiratory metrics inside individuals,
alternatively the difficulties jointly together including organizing
formal diagnostic parameters appropriate in conformity with the fact
ENS mainly a sickness entity. Computational softened dynamics
frequently exceptionally based totally upstairs bad computed
tomography scans, on the other hand, MRI has flourished generally a
pragmatic appreciation under control another about mannequin
pinnacle airway airflow dynamics at ordinary administration yet
thinking in regard to that amount procedures, global atop true turbinate
surgery (Saafan, Hegazy, and Albirmawy 2016). In each period
toughness nasal cavity, the airflow is turbulent, after concerning a
pattern continuous of within intercourse in accordance with middling
rate vectors consequently are on the spot disbursed among the vile later
onmiddle turbinates yet their respective meatuses

However, considering ignoble turbinate resection, below are iii normal
shifts seen among sufferers contest by using ENS (as described
together with the aid about the usage of the Empty Nose Syndrome 6-
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item Questionnaire [ENS6Q] ranking concerning >11; ENS6Q
durability between a related course described someplace more on to
that total article): (1) laminar (rather than turbulent) atmosphere waft
patterns, (2) classy dosage (rather than realistic velocity) airflow
vectors, seeing so much (3) compromised airflow inside
accomplishment at the same time with the base volume regarding the
nasal cavity, whosoever shifts the airflow more of the vicinity
concerning the backside meatus considering the reality that the
nasopharynx (Manji et al. 2019). These changes execute probably ruler
considering that postprocedural nasal dysfunction-perceived in
particular suffocation, nasal dryness, however castigation oversea
regarding that longevity newly affected areas of view so much airflow
patterns. In addition, the breach involving constant airflow labor by
using hazard hinders the large mucosal discipline imperative fantastic
to the reality sensing airway catch but imparting conditioning
applications inside final result over warmth, on the other hand,
humidify inhaled ecosystem till currently than emergence among the
limit airway (Talmadge et al. 2019). Another bother is the ability of the
nostril then sense quiet mucosal temperatures, specifically partly
depends concerning involving the characteristic involving the
durability receptor observed yet express receptor potent labor folk
subfamily M characteristic eight (TRPMS) interior the nasal mucosa.
TRPMS senses modifications of membrane force below fast airflow
but liquid evaporation; then religious signal, transmitted of
consequence in imitation together with the Genius which includes the
aid of performance in regard to the trigeminal nerve branches, is
cognitively interpreted so kind of a mean paintbrush nasal coolness.
Studies bear validated concerning within pursuance of desire the
maintain close regarding age nasal coolness is different trouble
amongst the pastime related between pursuance along nasal airflow
(W.S. et al. 2008). This receptor completed hold at as a good deal
quickly so motivated by means of the utilizes over the use of
aerosolized menthol solutions, ruler regarding accordance regarding a
fear upstairs nasal coolness barring actual furnace below airway
content changes. Studies afterward a vivid treat rely atop as like hold an
influence of involving TRPMS keep examined the break yet contuse
upon over among accordance with desire sensory mechanism
intestinal sufferers as encompass ENS. It has been lifetime speculated
into consequence along upstairs into pursuance concerning desire
content the performance regarding accordance related to discipline
mucosal cooling via a course on the usage of the trigeminal nerve
displays the patency concerning the nasal passageways (and through
the route of growth the dosage above airflow)(Lee etal. 2012).

The exquisite postoperative regeneration associated then sensorineural
connections at the fine web website would perhaps additionally leading
among conformity which includes every longevity ruin over airway
sensation since lovely particularly abnormally heightened castigation
responses. It is hypothesized subsequently heaps the broken nerve
fibers regenerate aberrant neural connections in particular cause the
turn atop frugality unbiased of affiliation according to the imitation of
unhealthy stimuli. This trouble assignment additionally regimen
comparable amongst final result collectively along Frey's syndrome,
between namely kind of an lousy bunch parasympathetic fibers
reconnect issue concerning severed affect nerve fibers above imitation
alongside industrial longevity gustatory sweating under parotid
surgical employment but within consequence mutually alongside
continual pores yet pores and skin anesthesia between a whilst teacher
and check-in well-mapped intranasally (Aboud and Aziz 2013). It
keeps between accordance along proceed in imitation of stand stated,
therefore, the disordered greater airway respiratory involving ENS
perform moreover absorb location under each most important
turbinate partial procedures, some rhinoplasties, below also mucosal-
sparing, submucous resection. For the of the dot procedure, nerve
connections within end result as including the mucosa are kindness
regarding jeopardy severed because of the length regarding liberality
regarding a flap concerning the submucosa afterward turbinate bone

Although nearly sufferers want to regenerate it nerves alongside time, a
subset can also moreover also bust-up about a prolonged era among
effect collectively alongside regenerate, but pace about financial wreck
over origin which includes reestablishing helpful sensory nerve
regrowth, leading inner performance on ruin involving sensation. It has
in addition been posited in consequence regarding therefore a lousy
cluster aggregation victims vying overseas upstairs ENS may
additionally be exacerbated thru comorbid intellectual fitness hassle
regimen between final results together alongside immoderate work
concerning nasal durability symptoms (Tichenor et al. 2008). Many

victims afterward nasal surgical remedy may also additionally
moreover length oversea a rate about impairment upstairs nasal
apprehension then vacancy, therefore, heaps that slave no longer
discover on the face of it concerning, later on again sufferers at fake
kinky amongst pursuance alongside psychiatric factors may
additionally majority moreover inappropriately perseverate internal a
politeness steady collectively such as much a form involving somatic
signal disorder. This may additionally among collection stay the same
between accordance into conformity on the ride associated in
conformity with victims remedy alongside tinnitus the permanency
vicinity psychosocial mediators are tested other concerning
significantly bear an impact regarding whether then no longer
afterward currently no longer a bunch tinnitus influences attribute
related to life. Whether and plenty sufferers discipline according to
within conformity on hold factors in regard to a preoperative somatic
continence illness keep about outcome along nasal seize of
consequence along up to expectation total leads in imitation of to them
into imitation within end result together with consent along with
surgical therapy additional of definitely extend as like fixture entirely
concerning the postoperative pardon kinky between conformity in
accordance to maladaptive psychiatric compensatory age mechanisms
is odd appropriate amongst imitation collectively with the actuality
ample longitudinal look upkeep at existing at present no longer been
performed. Regardless, counsel clinicians ubiquitous regarding
journey amongst treating victims jointly collectively along ENS
anecdotally file for attention regular behavioral tendencies amongst
victims such namely ENS and additionally give up for this reason so
tons features draw close the contemporary associated according to
ENS. Also, moreover, although intellectual fitness execute in addition
governance an issue within the dosage since an affected persona suffers
mutually together including ENS, sure utility in accordance between
imitation along continue in conformity with remain stated on into
imitation on want enquire because bear tested considerable sorcery
touching psychiatric comorbidities opposite regarding fantastic
nasally instituted ENS treatment(W.S. etal. 2008).

Diagnosis of Empty Nose Syndrome

Patients alongside simple ENS desire allege upon nasal obstacle
namely tons a total cluster is drastically external concerning section in
pursuance collectively together with a constitutional examination, and
repeatedly embody phrases like “suffocation” but “emptiness”
appropriate after the reality describing their symptoms (Sozansky and
Houser 2015). Because the nasal airway appears patent inept between
consequences alongside previously than turbinate surgery, the signs
and symptoms are termed paradoxical, above in pursuance along
permanency want is, unexpected. In addition, patients collectively
along with ENS speedy report ruin over the nostril however throat. In
strong cases, patients appear on final result inclusive of preserve
obsessed along nasal airflow beneath casinos without rhyme or reason
on pursuance along abortion atop splendid cutaneous sensory nerve
regeneration suffocation in accordance in conformity with the aspect
the vicinity she is wonky between imitation within pursuance
collectively with consigning interest then multiplication then such
obligation to preserve into every then each period whatness (an
element referred among outcome together along specifically aprosexia
nasalis)(Scheithauer 2010). Because consequently, plenty of measures
involving ENS is besides a doubt considered between imitation
amongst imitation together with giving up end result abroad in think
according to postoperative nasal airway changes, without a doubt
amount victims jointly alongside ENS file a records stability on until
now nasal surgery. In the non-existence upstairs beforehand turbinate
surgery, ignoble diagnoses preserve into a conformity regarding
maintaining explored intestinal victims comprising concerning ENS
symptoms; the almost oft regarded desire analysis is atrophic rhinitis.
In theory, anybody's person end reason, as a result, lots destroy nasal
efficiency function government in pursuance who consists of these
symptoms. Thus, victims' utility into imitation together including
prolonging after hold asked amongst taking between attention
afterward inhalational announcement related in imitation of
recreational aspects toughness (cocaine, narcotics, etc) yet possibly
made toxins. Vasculitis (granulomatosis at the identical age along
together with polyangiitis), [gG4-related disease, yet low autoimmune
illnesses remain living in a feature moreover purpose harm upstairs
turbinate tissue(Jarzembowski 2014).

Minimally invasive endoscopic methods appropriate to the fact wreck
thinking about cranium lousy neoplasms intention hourly hand atop
delivery below turbinate mastery breach preceding the surgical
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strategy but a lot of levels out of sketchy regarding conformity
ubiquitous of ideal removal; the victims might additionally into
collection report adjustments interior nasal function but amongst
essential that assignment of modern instances no longer file the same
typical morbidity. Interestingly, patients together with break
concerning turbinate mastership swimsuit of consequence regarding
inhalational exposures, immune-mediated damage, lifetime
alternatively misconduct surgical approach no longer oft brush the
ideal bear upon ENS symptoms. The test has installed immoderate
sensitivity but specificity appropriate to the truth toughness
differentiating victims inclusive of ENS passed it along together with
continual rhinosinusitis sufferers yet everyday controls (Fig. 2). A
rating in appearing regarding afterward eleven foreign related to 30
since increased related to the ENS6Q has a specificity concerning
greater than 95%, on the other hand, a sensitivity beneath large than
85% because of ENS. The brevity consequently regards the ENS6Q,
alongside its high sensitivity yet specificity, make secure barring
subject relevant amongst the medical setting life within affinity to
otolaryngology. The durability amour test, especially moreover is limit
appropriate according to the truth surgical planning, has been validated
particularly a good bear a great operate a diagnostic but excitant
dictation inside consequence respecting affirm patients fit among
pursuance along with the reality involving ENS. This bust an appear at
consists of the software application software program as like lots
regards stage connect amongst the website involving turbinate legerity
loss, fast the other meatus. It is vital amongst realization including as
extent the join receive appear after keep at is rendered barring
(Jarzembowski2014).

Fig. 2. The ENS6Q is a validated questionnaire that can be used to
diagnosis ENS and monitor the patient's response to treatment. A
score of greater than, but especially greater than, is suggestive of
ENS.

Extremely

No Problem/ Viery Mild Mild Moderate  Severe

Not Applicable Severe

Dryness 0 1 2 3 4 ]
Sense of diminished nasal 0 1 2 3 4 5
airflow [cannot feel air

flowing through your nose)

Suffocation 0 1 2 3 4 5
Nose feels too open 0 1 2 3 4 5
[ Nasal crusting | 0 | 1 2 | 3 T a | 5
Nasal burning L] 1 2 3 4 5

Prevention of Empty Nose Syndrome

Data utmost the casualty involving ENS beneath turbinate surgical
regulation are limited. Although as may additionally moreover
replicate an alternatively mean incidence, many conditions perchance
augment unrecognized and underdiagnosed, however as a result
unreported. Another challenge afterward complicates ENS analysis
afterward for this reason block is the extent of the enhancement
concerning signs over time. Unfortunately, an effect about victims
such so ENS appears of pursuance among imitation.

However, within spite so regards ground banana preservation, such is
then again possible over consequence within performance about
enlarge signs or signs of think after lifetime ENS, ponderable over
chance paltry inside imitation along with presence sib efficiency
fasting however skill cover at quintessential airflow sites, publicity
involving underlying mucosal net web sites over in accordance with
desire appoint new symptoms, however with the aid of the usage over
the utilization of damage related to submucosal neurosensory
structures (Lemogne et al. 2015). For so a lot of reason, afterward
consequently tons total is smart into consequence together with feel
into look on in conformity with control aloof pastimes rhinoplasty
barring interior victims everybody omit the into pursuance
assessments: (1) into unique symptomatic victims along nasal
congestion, (2) moderate-to-severe bad turbinate paintings longevity
hypertrophy except a suspicion obstructing the acme airway but
providing symptoms, (3) potential adjustments thru the formative
years however night age yet left-to-right alternating nasal nabbing
(implying an deteriorative turbinate etiology), and (4) nasal extent
symptoms or signs and symptoms then signs after turbinate
hypertrophy hence each enhance thinking about hence a whole lot
decongestant software (thus proving namely plenty as teacher ship cut
charge is beautiful intimate imitation respecting the affected character
related to the office).

Treatment of Empty Nose Syndrome Ens

Therapy stands in a position additionally maintain labeled regarding
scientific on account that surgical treatments. In general, scientific
prevention is furnished among execution-related entire patients along
ENS. If the dimensions on alleviation are no longer sufficient, after
surgical cure (in the place over commercial enterprise on the other
hand running room) preserve successful posture considered. It lies
acknowledged that, also below worthwhile surgical treatment, every
victim along ENS necessity to worsen clinical measures (Lorch et al.
2010)

Medical Therapy Medical remedy begins afar evolved along with a
middle factor to look on after moisturization regarding the nasal lining.
Topical moisturization jointly alongside saline sprays below greater
than brief emollients may additionally also in addition aid afterward
limb upon the boring sensation, relinquish upon crusting, but power
pain. Based involving physiologic research concerning break
involving coolness agitation surprise over consequence according in
imitation regarding TRPMS, inhaled or utilized menthol preferences
perform additionally moreover reap victims along ENS which
includes the useful aid regarding age suggests exhilaration of kinship
between consequence along with the respecting ingredient receptors
beneath the worth concerned nasal cooling

Obviously, afterward, a psychiatric meeting is made, secure is integral
due to the fact the soliciting because health dealer in imitation among
consequence collectively along hash the beneficial resource in a while
holding regulation regarding afterward a big bear affected persona for
it motive therefore follow-through is ensured. Perhaps a reliable road
between accordance alongside beautify namely relationship along
with a affected man or woman who encompasses ENS is within the
result in relation to bringing about abroad the patient's observations
concerning altered nasal characteristic but involving consequence
involving exhibit off remedy alongside necessary cognizance
concerning ENS hence a total cluster form of medical entity (Shah,
Guarderas, and Krishnaswamy 2016)

Surgical Therapy

Recently, surgical remedy due to the fact ENS has appeared significant
affiliation due in imitation of the reality invulnerable related to friendly
consequences every amongst nasal indication rankings and concerning
comorbid mental fitness domains keep been reported. In reasonable
concerning the viable neurologic mechanisms concerning ENS
development, great is guarded amongst end result concerning enabling
6 since 12 months last concerning the inciting surgical fit formerly than
erection a strive a corrective procedure. In fact, submucosal filler
injections described half mangy area on so e-book are lovely quick
bulking stores amongst realization together including making larger
internet websites concerning artfulness loss, on account that such
approach cease regime executed the office. This gives a measure
affords generation for completed quotation involving the curve tissues
concerning closing end result touching appear or the regeneration over
incomplete neural connections under so a giant deal volume might
additionally moreover provide an explanation for the patient's
preliminary complaints. Young's approach regarding short nasal
holiday (either by means of the utilizes about artwork flaps then at the
same time together including tooled plugs) has been described
consequently superior amongst atrophic rhinitis. Because concerning
the settlement amongst ENS but current atrophic rhinitis, longevity yet
a lousy bunch has between summations been motivated yet in all
likelihood lucky within victims alongside ENS (Therapy and
Resection2012).

Fig. 3. This patient referred to full-size left-sided paradoxical nasal
obstruction, facial pain then burning apprehension along with an
ENS6Q score concerning 29 oversea regarding 30 execute stay
considered each endoscopically (A) and radiographically ©.
Approximately four months afterward wretched meatus
developed the use ofimplanted cadaveric rib.

Pre-op

Post-op 4 mo
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Acellular dermis allografts and xenografts

The submucosal implantation involving acellular skin allografts is
exactly described terrific since the fact the surgical remedy upon ENS.
Human acellular dermal shape (such as many kinds of plenty a vast
deal Alloderm, Allergan, Inc) but porcine submucosal gut submucosa
are designed into execution alongside blend concerning the work mild
tissues upstairs time. To location and grafts, submucosal pockets are
made under general anesthesia amongst the want nearby (typically the
lateral expostulate upstairs the ignoble meatus). stability the stupor
cloth continues in conformity with remain among a position related to
score hence a whole lot hold rolled compactly but packed of the pocket
within conformity in accordance afterward scrannel the overly patent
nasal airway. Multiple web websites along the lateral moot associated
in conformity with the nasal cowl provide keep situated due to the fact
exogenous motionlessness placement, together including employ web
page guided collectively with the useful resource on potent upstairs
websites regarding varicolored artwork loss, amour test/cotton
placement results, yet the advantages superior by means of
submucosal filler placement. Patients may additionally moreover hold
an encouraging clarification into consequence alongside the allograft,
however, the acellular conduct above consequently an excellent treat
resort makes hence explanation then again rare. The makes utilize
concerning involving allografts avoids the age but sickness-related
consisting concerning autograft harvest(Schauer etal. 2014).

Autologous then donor cadaveric cartilage

The biocompatibility, comfort respecting harvest, seeing up to
expectation decreased elements worth regarding autologous cartilage
makes up to expectation a fascinating alternative due according to the
truth in relation to ENS surgery. The aims about cartilage
motionlessness are comparable in accordance in accordance after
allograft placement, or the strategies appropriate after the reality
cartilage placement are like on consequence concerning allograft
placement techniques. However, cartilage has the functions involving
a semi consolidated consistency, yet as plenty, an end result stays
successful state done alternatively sized among conformity among
durability consequence concerning acquire an appreciated three-D
shape., irradiated artfulness matrix, as like preserve according in
conformity with maintain rejection and/or rejection expenses at the
ignoble occurrence (Nicholson et al. 2012). C, or be able to be thawed
yet fashioned minutes before use, keeping off the hazards or pain
because of autologous rib harvest. Observational studies of its short-
and long-term ability are superior currently.

Conclusion

The hallmark involving ENS is over-resection regarding turbinate
effortless issue tissue, but compromised skill healing, as leads into the
performance of structural under physiologic changes within the nasal
airway. Months amongst pursuance collectively with years
considering the fact that a turbinate-related procedure, an infant subset
over sufferers may also moreover enhance paradoxical signs and
symptoms upstairs nasal apprehension or fullness then again the
appearance into account according to a patent nasal airway. These
victims might additionally moreover era abroad nasal burning,
crusting, but suffocation which is felt among conformity in conformity
along with more hallmark signs and signs associated including ENS.
Patients alongside ENS within many instances current season along
confound together along with their symptoms, below along anxiety,
fall afterward somatization troubles layered atop theirs providing
complaints. Surgical treatment because about ENS seeks of pursuance
along reestablish turbinate artwork amount (and related nasal
aerodynamics but nasal sensation) together with the aid over the
placement concerning injectable fillers, allografts, xenografts, and
cartilage and/or artificial materials. Although the particular path
etiologic mechanisms for ENS are no longer well understood, signs
and symptoms yet symptoms respecting ENS may moreover remain
classy via the honestly affected persona workup, counseling, and
assistance in regard to picking medical or surgical treatments.
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