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SPECTROCOLORIMETRIC STUDY
OF GINGIVAL MICROVASCULAR
REACTIVITY DURING PROSTHODONTIC
TREATMENT USING FIXED DENTAL
PROSTHESES

Objective  optical ~monitoring may reveal gingival
microvascular dysfunction and inflammatory chromatic
changes that are not fully captured by visual examination. The
purpose of the study was to evaluate longitudinal changes in
gingivalmicrovascularreactivitytoastandardizedmasticatory
load and the iodine-associated spectrocolorimetric response
during  implant-supported —and  tooth-supported fixed
prosthetic rehabilitation, and to determine whether adjunctive
multicomponent support was associated with more favorable
six-month optical outcomes than basic care alone. Materials
and methods. This longitudinal, nonrandomized comparative
study included 76 adults aged 1830 years with a bounded
single-tooth edentulous space. Diagnostic stratification
determined rehabilitation with two-stage implants (group 1.1,
adjunctive regimen, n=20; group 1.2, basic care, n=17) or
three-unit metal-ceramic fixed dental prostheses supported
by two teeth (group 2.1, adjunctive regimen, n=22; group
2.2, basic care, n=17). An automated spectrocolorimeter
recorded gingival reflectance-derived CIE X, Y, and Z
tristimulus coordinates before and afier a protocol-defined
masticatory load and before and afier Schiller—Pisarev
iodine staining. Measurements were obtained at baseline,
after preliminary therapy in the intervention groups, and
1 and 6 months afier surgery or prosthesis fixation Statistical
analysis was performed in STATISTICA 6.1 using Students
t-test (p < 0.01). Research results. At baseline, the implant-
stratified groups showed a positive optical microvascular
response to loading, whereas the bridge-stratified groups
showed a negative response. At 1 month, load reactivity was
attenuated or negative in all groups. By 6 months, group
1.1 demonstrated increases of +3.5, +2.5, and +2.7 units in
X, Y, and Z afier loading, while group 1.2 showed negligible
changes (—0.1, +0.1, and +0.1). Group 2.1 shified toward
a positive response (+0.3, +0.3, and +0.4), whereas group
2.2 retained a negative response (—2.0 for each coordinate).
At 6 months, the relative iodine-associated coordinate
changes were 5.3—6.5% in group 1.1 versus 14.2—15.5% in
group 1.2, and 16.2-17.9% in group 2.1 versus 25.9-27.8%in
group 2.2 (p<0.001 for each adjunctive-versus-comparison
contrast). Conclusions. Within each rehabilitation stratum,
adjunctive multicomponent support was associated with
more favorable recovery of the gingival optical response to
functional loading and a smaller iodine-associated chromatic
shift at 6 months. These findings support standardized optical
monitoring as a complementary method for longitudinal
assessment of peri-prosthetic soft tissues, while the
nonrandomized design precludes direct causal comparison of
implants and bridges.

Key words: gingival microcirculation, spectrocolorimetry,
dental implants; fixed dental prosthesis, masticatory load,
Schiller—Pisarev test, gingival inflammation, health care.
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CHEKTPOKOJIOPUMETPUYHE
JOCJIIIKEHHSA PEAKTUBHOCTI
MIKPOLUPKYJIATOPHOI'O PYCJIA
ACEH Y ITIPOLECI OPTOHEAUYHOI'O
JIKYBAHHSA HEBHIMHUMMH
KOHCTPYKUIAMUAU

00’ ekmuHUl ONMUYHULL MOHIMOPUHE MOICE GUSGISIMU
NOPYWEHHS MIKDOYUPKYIAYIL ACEH T 3aNaibHi XPOMAMUYHI
3MIHU, AKI He NOBHOK MIPOI BUHAYAOMbCA NI uYdc
8i3yanvHozo 021a0y. Mema oOocnioxncenna. Oyinumu
103006HCHI 3MIHU PEAKMUBHOCMT MIKPOYUPKYIANOPHOZO
pyeaa  sAcen Yy 6ionogiob  Ha cmaHdapmuaoeaHe
JcysanvbHe  HABAHMAdICEHHS — MaA  UO0-ACOYItloBaHy
CNEeKMPOKONIOPUMEMPUYHY Peakyilo nid 4ac He3HIMHOT
opmoneduunoi peabinimayii 3 onoporw Ha IMIAAHMAMU
i 3y0u, a makodxc GuUHauUmMu, yu 0OY8 000AMKOBUL
0a2camoKoMnoHenmuull ~ Cynpogio  nos szamuil 30
CRPUAMAUSIUWUMU — ONMUYHUMU — Pe3YTbMamamu  uepes
wicms MICAYIE NOPIGHAHO 13 3ACMOCYBAHHAM Juuie
bazoeoi mepanii. Mamepianu ma memoou. /[o yboco
N03008)/CHbO20 ~ HEPAHOOMI308AHO20  NOPIGHANLHO2O
docnioxcenuss  Oyno  3anyueHo 76  nayieHmis  8ikom
18-30 poxis i3 xr0ueHUM 0OUHUYHUM OeqdheKmom 3yOH020
psady. Ha niocmaei  odiacnocmuunoi  cmpamugikayii

301UCHIO8ANU opmoneoudHy peabinimayiio i3
3aCMOCy8anHAM — 08OeMAanHux — iMnianmamie  (epyna
1.1 —  Oodamkosuii  NIKY8AIbHO-NPODIIAKMUYHUL

komniaekc, n=20; epyna 1.2 — 6azosa mepanis, n=17) abo
MPbLOXOOUHUUHUX MEMANOKePAMIYHUX HE3HIMHUX 3YOHUX
npomesie 3 onoporo Ha 08a 3you (epyna 2.1 — dodamkosuiti
JUKY8AIbHO-NPOoinakmuynutl komniekc, n=22; epyna 2.2 —
bazoea mepanis, n=17). 3a 00nomoz0t0 agmomamuiHo2o
CHEeKMPOKONIOpUMEMPA — PeECmpy8an — OMPUMAHI  HA
niocmasi  cnekmpie 8i00UMMs  ACeH MPUCIUMYTbHI
xoopounamu CIE X, Y i Z 0o ma nicis pe2namenmosanozo
NPOMOKONIOM HCYBANLHO2O HABAHMANCEHHS, A MAKONC 00
i nicas l00no20 3a6apenenns 3a [llunnepom—Ilucapesum.
Bumipiosanns npoeodunu 'y euxionomy cmawi, nicis
nonepeoHvol mepanii' 6 OCHOBHUX 2PYNAX, d MAKodiC yepes
1 i 6 micayis nicaa xipypeiunozo empyuantsa abo gixkcayii
3y6H020 npome3za. Cmamucmuynuil aHani3 BUKOHY8AIU
ynpoepami STATISTICA 6. 1 i3 3acmocysannsm t-kpumepiro
Cmorwooenma (p<0,01). Pesyromamu 00cnioxnceHHs.
YV euxionomy cmani 6 epynax, cmpamugixoéanux ons
peabinimayii 3 0nopo HA IMHIAHMAMU, CROCmepieanu
NO3UMUBHY ONMUYHY PeaKyito  MIKPOYUPKYVIAIMOPHO20
pycia Ha  HABAHMACEHHA, MOO0i AK Y  2pynax,
Ccmpamughiko8anux 0st MOCMonooibHo20 Npomesy6anis,
peecmpyeanu neeamugny peaxyio. HYepez 1 micsayb
peaxmugnicmes 'y 6Ii0N06I0b HA HABAHMAdICEHHS Oy1a
nociabnenorww abo HecamusHow 8 ycix epynax. Yepes
6 wmicayie y epyni 1.1 nicia uasammadcenus 0710
ecmanosieno 30invuenns koopounam X, Y i Z 8ionogiono
na +3,5, +2,5 i +2,7 oounuyi, mooi sk y epyni 1.2 3minu
oynu minimanonumu (—0,1, +0,1i +0,1 8ionosiono). ¥ epyni
2.1 sio3nayeno smiwjennsi y Hanpsami no3umueHoi peaxyii
(+0,3, +0,3 i +0,4), namomicmy y epyni 2.2 30epiearacs
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nezamuena peaxyis (—2,0 015 kodicnoi koopournamu). Yepes
6 micsayie GIOHOCHI U00-acOYIlO8AHI 3MIHU KOOPOUHAM
cmanosunu 5,3—6,5% y epyni 1.1 nopigusano 3 14,2—15,5%
y epyni 1.2 ma 16,2-17,9% y epyni 2.1 nopisuano
3 259-27,8% y epyni 2.2 (p<0,001 Ona xodxcrnozo
NOPIBHANHS 2PYNU O00AMKOBO20 CYNPOBOOY 3 8iONOGIOHOI0

2pynoio 6a3060i mepanii). Bucnosku. Y medcax xoxicHoi

cmpamu  opmoneduyHoi  peabinimayii  000amKosull
0acamoKomMnoHeHmHuil  Cynposio 0y nos s3anuil  3i
CNpUAMAUGIUUM BIOHOBNIEHHAM ONMUYHOI peaxyii sAceH
Ha YHKYIOHAbHE HABAHMAICEHHS A MEHW BUPAIHCEHUM
1100-acoOYIUOBAHUM XPOMAMULHUM 3CYBOM Uepe3 6 Micayis.
Ompumani pesyrbmamu 00IPYHMOBYIOMb 3ACMOCYBAHHS
CManoapmu3068an020  ONMUYHO20 — MOHIMOPUHZY — SK
000amKo8020 Memooy NO3008XHCHbO2O OYIHIOBAHHS CINAHY
M AKUX MKAHUH Y OLIAHYI OPMONeOUdHUX KOHCMPYKUYIU.
Boonouac nepanoomizosanuii ouzaiin O00CHIOHNCEHHS He
dac 3moeu 30ilicHIO8amMU NpAMe NPUYUHHO-HACTIOKO8E
NOPIGHSAHHS peabinimayii 3 GUKOPUCTNAHHAM IMIIAHMAMIE
i MOCmMOnoOdibHUX npomesis.

Knrouoei  cnosa:  mikpoyupkynisayis — sceH,  CneKmpo-
KONOpUMempisi, OeHmAbHi IMIIAHMAMY, He3HIMHULL 3yOHUll
npomes, Jicysanvie Haganmaicenns, npobda [Lunnepa—
Tucapesa, 3ananenHs sceH, OXOPOHA 300P08 .

The long-term biological acceptability of fixed
prosthetic rehabilitation depends not only on mechan-
ical stability but also on preservation of a healthy
soft-tissue interface. Restoration contours, emergence
profiles, marginal configuration, surface character-
istics, and plaque-retentive factors can modify local
periodontal conditions and complicate maintenance.
The current periodontal classification therefore treats
dental prostheses and tooth-related factors as clinically
relevant modifiers of plaque-induced gingival inflam-
mation and attachment loss [1]. This principle applies
to tooth-supported restorations and, with appropriate
biological distinctions, to peri-implant mucosa.

Microvascular perfusion is central to gingival
homeostasis because it supports oxygen delivery,
metabolite exchange, inflammatory-cell trafficking,
and tissue repair. The gingival microcirculation can
respond rapidly to inflammation, surgical trauma,
mechanical compression, and functional loading,
potentially before gross morphological changes
become apparent. Contemporary optical work has
demonstrated that laser speckle contrast imaging can
quantify gingival blood-flow dynamics after perio-
dontal surgery, provide reproducible repeated meas-
urements in healthy gingiva, and reveal functionally
relevant collateral perfusion patterns [2—4]. Anatom-
ical studies further emphasize that vascular density
and vessel orientation vary by site, tissue thickness,
and proximity to the mucogingival junction, making
standardized measurement geometry essential [8].

Objective color measurement provides a comple-
mentary window on the same tissue interface. Gin-

gival color is a composite phenotype determined by
perfusion, hemoglobin concentration and oxygena-
tion, epithelial thickness and keratinization, melanin,
tissue hydration, and optical scattering. In vivo spec-
trophotometric studies have documented substantial
interindividual variation and have proposed instru-
mental shade systems that reduce the subjectivity
inherent in visual assessment [5,6]. Validation stud-
ies nevertheless show that reproducibility depends
on the measuring device, acquisition protocol, tissue
location, and color-space definition [9]. CIE tris-
timulus coordinates should therefore be interpreted
as standardized optical descriptors rather than dis-
ease-specific biomarkers in isolation.

The clinical feasibility of perfusion-sensitive
optical monitoring has expanded during the past dec-
ade. Laser Doppler flowmetry combined with tissue
spectrophotometry has been used to define baseline
oral mucosal perfusion, discriminate inflamed from
clinically healthy gingiva, and characterize perfu-
sion at reconstructed or augmented peri-implant
sites [7, 10, 11]. Recent systematic reviews conclude
that non-invasive blood-flow methods are promis-
ing for longitudinal periodontal and oral-soft-tissue
assessment, while also highlighting heterogeneity in
devices, probe stabilization, test sites, physiological
confounders, and outcome definitions [12, 13]. Func-
tional challenge testing may be particularly informa-
tive because it evaluates vascular reserve rather than
a single resting measurement.

An iodine-based chromatic challenge can add
another dimension to optical assessment. The Schil-
ler—Pisarev reaction produces staining related to epi-
thelial glycogen and inflammatory alteration; quan-
tifying the resulting coordinate shift may reduce
observer dependence. However, the response remains
an operational optical surrogate and should not be
equated with direct histological measurement of epi-
thelial permeability. Few longitudinal studies have
combined a standardized masticatory challenge with
quantitative iodine-associated colorimetry during
different fixed rehabilitation pathways, and evidence
is especially limited for diagnostic stratification cou-
pled with an adjunctive preventive regimen.

The aim of this study was to evaluate longi-
tudinal changes in gingival microvascular reac-
tivity to a standardized masticatory load and the
iodine-associated spectrocolorimetric response dur-
ing implant-supported and tooth-supported fixed
prosthetic rehabilitation, and to determine whether
adjunctive multicomponent support was associated
with more favorable six-month optical outcomes
than basic care alone.
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Materials and methods. This longitudinal, non-
randomized comparative clinical study included
76 young adults aged 18-30 years with bounded sin-
gle-tooth edentulous spaces. All participants under-
went a comprehensive pretreatment assessment of
bone quality, gingival microvascular function and
inflammatory status, salivary biochemical and bio-
physical characteristics, mobility of prospective
abutment teeth, and selected genetic indicators of
bone resorption and inflammation.

Treatment allocation was diagnostic rather than
random. Cohort 1 comprised participants with a
preserved gingival microvascular response to mas-
ticatory loading, normal densitometric and echo-
osteometric indices without evidence of osteopenia
or osteoporosis, and salivary biochemical values
close to physiological reference levels. All partici-
pants in this cohort received two-stage implants man-
ufactured by Alpha Dent Implants Ltd. They were
subdivided into group 1.1 (adjunctive regimen plus
basic care; n=20) and group 1.2 (basic care alone;
n=17). Cohort 2 comprised participants who did not
meet the diagnostic profile of cohort 1. They received
three-unit metal—ceramic fixed dental prostheses sup-
ported by two adjacent teeth and were subdivided into
group 2.1 (adjunctive regimen plus basic care; n=22)
and group 2.2 (basic care alone; n=17). Because the
rehabilitation modality was determined by baseline
diagnostic status, implant and bridge cohorts were
not treated as randomized alternatives and were
not compared causally. The prespecified clinically
relevant contrasts were group 1.1 versus 1.2 and
group 2.1 versus 2.2.

Basic care consisted of oral sanitation and pro-
fessional oral hygiene. The adjunctive protocol was
multicomponent and was administered in addition to
basic care. The original protocol did not permit attri-
bution of any observed effect to an individual com-
ponent.

For implant rehabilitation (group 1.1), the reg-
imen comprised Esmin, one tablet once daily for
1 month before surgery; 40% Carniton (L-carnitine),
17 drops once daily for 1 month before surgery;
Adaptol, 100 mg (two tablets), on the evening before
surgery and on the morning of surgery; Lysomucoid,
two teaspoons diluted in one-quarter glass of water
for 1 week after surgery; “Grape” oral elixir, two tea-
spoons diluted in one-quarter glass of water and used
as a postprandial rinse with an exposure period for
1 month; Lacalut Phytoformula toothpaste each
morning for 1 month; and Lacalut Fluor toothpaste
each evening for 1 month. The course was repeated
every 6 months during the first year.

For  tooth-supported bridge rehabilitation
(group 2.1), the regimen comprised Esmin, one tab-
let twice daily for 1 month before prosthesis fixa-
tion; 40% Carniton (L-carnitine), 17 drops twice
daily for 1 month before fixation; Adaptol, 100 mg
(two tablets), on the day before fixation and on the
morning of fixation; “Grape” oral elixir prepared and
used as described above for 1 month after fixation;
Lacalut Phytoformula toothpaste each morning for
1 month; and Lacalut Fluor toothpaste each evening
for 1 month. This course was likewise repeated every
6 months during the first year. Product names and
doses are reported as documented in the original clin-
ical protocol.

Gingival light-reflectance spectra were recorded
with an automated spectrocolorimeter and converted
to the associated CIE X, Y, and Z tristimulus coor-
dinates. Measurements were obtained under pro-
tocol-standardized conditions at baseline, after the
preliminary course of therapy in groups 1.1 and 2.1,
and at 1 and 6 months after implant surgery or bridge
fixation.

Functional microvascular reactivity was assessed
by recording the coordinates immediately before and
after a protocol-defined standardized masticatory
load. An increase in coordinate values after load-
ing was classified operationally as a positive optical
microvascular response, corresponding to the “pos-
itive hyperemia” terminology used in the source
study. A decrease was classified as a negative opti-
cal response. The coordinate change was interpreted
as a composite reflectance response associated with
altered gingival blood filling, not as a direct volumet-
ric measurement of flow.

The iodine-associated chromatic response was
assessed with the Schiller—Pisarev test. The differ-
ence between coordinates recorded before and after
iodine staining was calculated as AX, AY, and AZ and
was also expressed relative to the prestaining value.
Larger negative shifts indicated a stronger iodine-as-
sociated optical response. In the source protocol this
measure was used to characterize gingival inflamma-
tion and barrier alteration; in the present interpreta-
tion it is treated as an operational surrogate because
no paired histological validation was performed.

Data are presented as arithmetic mean + standard
error (M = m). A 95% confidence level was used.
Differences between group means and longitudinal
observations were evaluated with a Student-type
comparison-of-means procedure. [7].

Results of the study and their discussion. At
baseline, the two implant-stratified groups had sim-
ilar resting coordinate values and showed a clear
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positive optical response to masticatory loading. In
group 1.1, X, Y, and Z increased from 15.3, 13.9, and
13.9 to 18.5, 15.7, and 16.1, respectively; the corre-
sponding values in group 1.2 increased from 15.5,
14.1, and 14.0 to 18.6, 15.6, and 15.9. By contrast,
both bridge-stratified groups showed small post-
load decreases at baseline. In group 2.1, coordinates
changed from 17.5, 16.3, and 16.4 to 17.1, 16.0, and
16.0; in group 2.2, they changed from 17.3, 16.5, and
16.6 to 16.9, 16.1, and 16.1 (Table 1).

The preliminary adjunctive course did not materi-
ally alter the already positive response in group 1.1:
post-load increments were +3.5 for X, +2.1 for Y,
and +2.5 for Z. In group 2.1, the direction of the
response shifted modestly toward positive values
(+0.7, +0.4, and +0.4). No post-preliminary-treat-

ment measurement was available for the basic-care
groups because they did not receive the preliminary
adjunctive course.

At 1 month, the response to masticatory load-
ing was attenuated or negative in all four groups.
The most pronounced decreases occurred in the
basic-care groups: group 1.2 showed changes
of —=3.1, —2.1, and —2.0 for X, Y, and Z, whereas
group 2.2 showed changes of —4.2, —2.6, and —2.7.
At 6 months, the optical response had recovered in
group 1.1, with increments of +3.5, +2.5, and +2.7.
Group 1.2 showed almost no response (—0.1, +0.1,
and +0.1). Group 2.1 demonstrated a small positive
response (+0.3, +0.3, and +0.4), while group 2.2
retained a uniformly negative response of —2.0 for
each coordinate.

Table 1
Gingival CIE X, Y, and Z coordinates before and after the standardized masticatory load (M+m)
Group 1.1 Group 1.2 Group 2.1 Group 2.2
Time point Load Implant + adjunctive Implant + basic care | Bridge + adjunctive | Bridge + basic care
(n=20) (n=17) (n=22) (n=17)
X15.3£0.7 X15.5+0.9 X17.5£0.9 X17.3£0.8
Y13.9£0.9 Y16.3£0.9
Pre-load 713.940.9 Y14.1+0.8 716,440 8 Y16.5+£0.8
; ’ 714.0+0.8 : ’ 716.6£0.7
Baseline p.20.1 p,20.1
X18.5£1.0 X18.6+1.0 X17.11.0 X16.940.9
Y15.7£0.9 Y16.0+0.9
Post-load 716.1-0.9 Y15.6£1.0 716.041.0 Y16.1+£0.8
’ ’ 715.9+0.9 ’ ’ 716.1£1.9
p,>0.01 p,.>0.01
X15.1+£0.9 X17.1+£0.9
Pre-load Y13.8+0.9 _ Y15.9£1.0 _
elo 713.8+0.9 715.9+1.0
After preliminary p>0.1 p>0.1
therapy X18.6+0.8 X17.8£1.0
Post-load Y15.9+0.9 B Y16.3£1.0 B
ost-lod 216.3%0.7 716.3+0.9
p>0.1 p>0.1
X17.7£0.8 X19 3+0.7 X18.1+0.8 X20340.9
Y15.1+0.9 Y15.94+0.9
Pre-load 715.140.9 Y17.2+£0.8 715.840 8 Y17.1£0.8
e-loa e 717.1+0.8 o Z17.0+0.8
p<0.05 p>0.1
p<0.01 p<0.012
| month p,<0.1 p,<0.05
X17.6£1.0 X16.2+0.7 X17.120.8 X16.1£0.7
Y15.3£0.9 Y15.7£0.9
Post-load 7153410 Y15.1+0.7 715 8+0.7 Y14.5+0.8
ost-loa o= 715.140.9 o Z14.3%0.7
p>0.1 p>0.1
p>0.1 p>0.1
p,>0.1 p>0.1
X15.1x0.8 X17.140.7 X17.3£0.9 X18.1£0.9
Y13.5+0.7 Y16.1£0.8
Pre-load 7135407 Y15.3+0.6 716.0£0.7 Y17.2+0.9
e-loa o= 715.2+0.6 Y Z17.1+0.8
p>0.1 p>0.1
p>0.1 p>0.1
6 months p,20.1 p.0.1
X18.6£0.8 X17.040.7 X17.60.7 X16.140.9
Y16.0£0.6 Y16.4+0.8
Post-load 716.2+0.7 Y15.420.6 716.4+0.7 Y15.2:08
ostlo = 715.3+0.6 s 715.140.9
p>0.1 p>0.1
p>0.1 p>0.1
p>0.1 p>0.1
Note. p, comparison with the corresponding baseline value; p:, comparison with the respective basic-care group. “—", not assessed

because the basic-care groups did not receive preliminary adjunctive therapy.
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Atbaseline, the iodine-associated relative changes
in the implant-stratified groups were 8.4—11.8%,
whereas the bridge-stratified groups showed sub-
stantially larger shifts of 20.2-24.7% (Table 2).
The between-stratum difference was approximately
12—13 percentage points, consistent with the diag-
nostic stratification applied before treatment.

After preliminary therapy, relative coordinate
changes decreased to 7.1-8.4% in group 1.1 and to
14.2-16.8% in group 2.1. At 1 month, the iodine-as-
sociated response increased in every group, but the
magnitude remained lower with adjunctive sup-
port: 12.3-13.6% in group 1.1 versus 16.2—18.8%
in group 1.2, and 22.0-25.2% in group 2.1 versus
25.9-27.75% in group 2.2.

By 6 months, group 1.1 demonstrated the smallest
shifts observed during follow-up (5.3-6.5%), approx-
imately 2.5-fold lower than group 1.2 (14.2—-15.5%).
Group 2.1 also improved to 16.2—17.9%, whereas
group 2.2 remained at 25.9-27.8%. The adjunc-
tive-versus-basic-care contrast was significant within
each rehabilitation stratum (p<0.001).

The principal finding was that adjunctive mul-
ticomponent support was associated with a more
favorable six-month optical phenotype within
both rehabilitation strata. Participants receiving
implant-supported rehabilitation plus adjunctive sup-
port regained a clear positive coordinate response
to masticatory loading, whereas the corresponding
basic-care group showed essentially no functional
response. Among participants receiving tooth-sup-
ported bridges, the adjunctive group shifted from a
negative baseline pattern to a small positive response,
while the basic-care group retained a marked negative
pattern. The parallel reduction in iodine-associated

chromatic shifts strengthens the internal coherence of
the observations: better recovery of functional reac-
tivity coincided with a smaller optical response to the
inflammatory staining challenge.

The transient deterioration at 1 month is biolog-
ically plausible in the context of surgery, prosthesis
fixation, altered local loading, and early soft-tissue
adaptation. Optical techniques are sensitive to perfu-
sion changes following periodontal procedures [2],
and functional reserve may remain disturbed even
when resting appearance is clinically acceptable. The
six-month trajectory is therefore more informative
than a single postoperative value. Nevertheless, the
measured X, Y, and Z changes represent composite
tissue reflectance; they cannot be assigned exclu-
sively to blood-flow velocity, vascular volume, or
oxygen saturation.

The baseline difference between rehabilitation
strata reflects the study’s diagnostic algorithm rather
than an effect of the rehabilitation modality. Par-
ticipants with preserved microvascular reactivity
and more favorable bone and salivary indices were
selected for implant treatment, whereas those outside
that profile received tooth-supported bridges. Direct
comparison of groups 1 and 2 would therefore be con-
founded by indication. The appropriate inference is
restricted to the adjunctive-versus-basic-care contrast
within each modality. This distinction is important
because restoration-related periodontal risk depends
on both the prosthetic environment and pre-existing
tissue susceptibility [1].

The present findings align conceptually with mod-
ern optical studies showing that gingival perfusion
can be quantified non-invasively and that inflamed
tissues exhibit distinguishable perfusion character-

Table 2
Changes in gingival CIE coordinates after Schiller—Pisarev iodine staining (M+m)
Group 1.1 Group 1.2 Group 2.1 Group 2.2
Time point Implant + adjunctive | Implant + basic care | Bridge + adjunctive | Bridge + basic care
(n=20) (n=17) (n=22) (n=17)
AX—1.340.1(8.4%) | AX-1.340.1(8.5%) | AX-3.1+£0.2(20.2%) | AX-3.0£0.2(20.3%)
Baseline AY—1.6+0.1(10.4%) | AY—1.7+0.1(10.5%) | AY—3.6+0.2(23.3%) | AY—3.5+0.2(23.5%)
AZ-1.840.1(11.7%) | AZ—1.85+0.1(11.8%) | AZ—3.840.2(24.6%) | AZ—-3.8+0.2(24.7%)
After preliminary AX—1.140.1(7.1%) AX—2.24+0.1(14.2%)
therap AY—-1.3+0.1(8.4%) - AY—2.5+0.1(16.2%) -
Y AZ~1.3+0.1(8.4%) AZ~2.6+0.1(16.8%)
AX-1.940.1%(12.3%) | AX-2.5+0.1(16.2%) | AX—3.4£0.1%(22.0%) | AX—4.0+£0.2(25.9%)
1 month AY—2.0+0.1%(13.0%) | AY—-2.840.1(18.1%) | AY—3.7£0.1*(23.9%) | AY—4.3£0.2(27.5%)
AZ—2.140.1%(13.6%) | AZ—2.9+0.1(18.8%) | AZ—3.9+0.1*(25.2%) | AZ—4.5+0.2(27.75%)
AX-0.840.1%(5.3%) | AX—2.2+0.1(14.2%) | AX—2.5+0.1*%(16.2%) | AX—4.0+0.2(25.9%)
6 months AY—0.9£0.1%(5.7%) | AY—2.4+0.1(15.5%) | AY—2.840.1%(17.9%) | AY—4.2+0.2(27.1%)
AZ-1.0£0.1%(6.5%) | AZ-2.44+0.1(15.5%) | AZ-2.840.1*(17.9%) | AZ—4.3+0.2(27.8%)

Note. Relative change is shown in parentheses. Negative signs indicate a decrease in the corresponding coordinate after iodine staining.
*0<0.001 versus the respective basic-care group. “—", not assessed.
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istics [7, 10]. They also support the use of dynamic
rather than purely static assessment. Laser speckle
studies have shown acceptable repeatability under
standardized conditions and have identified local
vascular networks capable of redistributing flow
[3, 4]. Gingival vascular anatomy is heterogeneous,
however, and both probe position and tissue thick-
ness can influence the signal [8]. The same caution
applies to spectrocolorimetry: natural gingival color
varies considerably among individuals [5, 6], and
method-comparison work indicates that instrument
and protocol affect reproducibility [9]. Longitudi-
nal paired measurements at a fixed site are therefore
more defensible than universal thresholds derived
from raw coordinate values.

The iodine challenge was used here to amplify opti-
cal differences associated with epithelial glycogen and
inflammatory alteration. Its quantitative expression as
AX, AY, and AZ is preferable to an uncalibrated visual
judgement, but it remains a surrogate endpoint. The
lower six-month response in the adjunctive groups
may indicate a less pronounced inflammatory-associ-
ated chromatic reaction and improved barrier status,
as proposed in the original protocol; confirmation with
standardized clinical periodontal indices, biomarkers,
or histological correlates would be required to estab-
lish the underlying tissue mechanism.

The multicomponent nature of the adjunctive pro-
tocol is both a pragmatic feature and an interpretive
limitation. The regimen combined systemic products,
perioperative anxiolytic administration, oral rinses,
and toothpastes, with schedules differing between
implant and bridge pathways. Any association may
therefore reflect additive effects, improved hygiene
behavior, adherence, or unmeasured differences in
supportive care. The data do not identify an active
component and should not be used to recommend
a specific product independently of contemporary
safety evaluation and regulatory guidance.

Recent systematic reviews characterize non-inva-
sive oral microcirculatory methods as promising but
not yet fully standardized [12, 13]. The present data
contribute a functional-challenge and longitudinal
perspective, but several limitations restrict gener-
alization. Allocation was nonrandomized and base-
line-stratified; the cohort was limited to adults aged
18-30 years; sample sizes were modest; sex-specific
results were unavailable; the archived study records
available for this analysis did not provide the spectro-
colorimeter model, calibration procedure, exact chew-
ing-load parameters, or participant-level data; multi-
ple coordinate comparisons were reported without a
modern multiplicity strategy; and the complete opti-

cal follow-up analyzed here extended to 6 months. In
addition, the absence of a single-component compar-
ator prevents mechanistic attribution. Future studies
should use randomized or carefully matched designs
within a single rehabilitation modality, preregistered
endpoints, standardized device calibration and probe
geometry, paired clinical periodontal outcomes, and
mixed-effects longitudinal models.

Conclusions:

1. Within the implant-supported and tooth-sup-
ported rehabilitation strata, adjunctive multicompo-
nent support was associated with better recovery of
the gingival optical response to standardized masti-
catory loading at 6 months than basic care alone.

2. The adjunctive groups also demonstrated
smaller Schiller—Pisarev iodine-associated changes
in CIE X, Y, and Z coordinates, consistent with a less
pronounced inflammatory chromatic response.

3. Automated spectrocolorimetry with functional
and staining challenges may complement clinical
monitoring of peri-prosthetic gingiva, provided that
acquisition conditions are standardized and results
are interpreted as longitudinal optical surrogates
rather than standalone diagnostic or causal measures.
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