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ORIGINAL INVESTIGATION
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A Multicenter Analysis
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Purpose: This study assesses intersurgeon variability in
proptosis reduction after orbital decompression for thyroid eye
disease.

Methods: This multicenter retrospective study included
patients with thyroid eye disease who underwent orbital
decompression from 1 of 7 surgeons at 7 different institutions
between January 2002 and December 2018. Data were
included if a single decompression technique was performed
on =10 patients by =2 surgeons. The primary outcome was
postoperative change in proptosis with emphasis on comparison
among surgeons utilizing similar surgical techniques. Statistical
analysis was performed with ¥*> and ANOVA testing, and a
multivariable logistic regression model was generated.
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Results: Six hundred thirty-three orbits that underwent orbital
decompression were included. Five different decompression
techniques were analyzed: medial wall (n = 29), fat + lateral
wall (n = 113), medial wall + floor (n = 123), fat + lateral wall
+ medial wall (n = 140), and fat + lateral wall + medial wall
+ floor (n = 228), without significant difference in proptosis
reduction among surgeons. Surgeons did not demonstrate
significant differences in outcomes at different time points
compared with each other or themselves. Outcomes when
comparing endoscopic versus open medial wall decompression
varied among surgery types. Multivariate modeling revealed
a statistically significant association between postoperative
change in proptosis with preoperative proptosis (p < 0.001).

Conclusions: Postoperative change in proptosis did not
differ significantly between surgeons utilizing similar orbital
decompression techniques for patients with thyroid eye disease.
This study may strengthen the statistical validity of multicenter
clinical trials assessing orbital decompression outcomes
performed by surgeons employing uniform surgical techniques,
thereby advancing our understanding of optimal surgical
management strategies for thyroid eye disease.

(Ophthalmic Plast Reconstr Surg 2015;XX:00-00)

hyroid eye disease (TED), an autoimmune condition that

causes enlargement of extraocular muscles and orbital soft
tissue, may clinically present with proptosis, restrictive strabis-
mus, lid retraction, and potentially vision-threatening compres-
sive optic neuropathy or exposure keratopathy.'~ Treatment of
TED varies but may include glucocorticoids, immunomodu-
lators, insulin growth factor-1 receptor inhibitors, and orbital
radiotherapy. Although medical treatment may be effective
in some patients, surgical orbital decompression remains a
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mainstay of treatment and is typically performed in the setting
of disfiguring proptosis or more urgently for compressive optic
neuropathy.>* While different surgical approaches to orbital
decompression, including removal of fat and the number of
walls removed, may result in varying levels of proptosis reduc-
tion, surgeon-dependent variables may also exist.** While liter-
ature exists surrounding the efficacy of orbital decompression
for TED, no comparative evaluation has been conducted on
the variability in outcomes among surgeons employing similar
decompression techniques. This is important in standardizing
and comparing outcomes in the literature and for future pro-
spective multicenter trials studying outcomes of orbital decom-
pression. Thus, this study aims to explore the intersurgeon
variability in proptosis reduction after orbital decompression.

METHODS

This multicenter retrospective study included patients
who underwent orbital decompression for TED. The study
involved data collected over a 16-year period from January
1, 2002, to December 31, 2018, and analyzed orbital decom-
pression results from 7 surgeons at 7 institutions utilizing sim-
ilar established surgical techniques.*>*!1° The exclusion criteria
were: 1) patients <18 years of age; 2) patients who received prior
radiation or previously underwent orbital decompression; and 3)
incomplete clinical data or imaging. This study adhered to the
Declaration of Helsinki and was approved by the Institutional
Review Board. All research conducted was Health Insurance
Portability and Accountability Act-compliant.

Data collected included age, gender, smoking history,
preoperative and postoperative exophthalmometry, clinical activ-
ity score (CAS), cross-sectional orbital area, and type of orbital
decompression (eg, number of walls, fat or bone decompression,
and endoscopic or open techniques). The patient was considered
a smoker if the patient had smoked within 6 months of the sur-
gery.* The cross-sectional area of the orbit was measured =1.5cm
anterior to the superior orbital fissure on coronal computerized
tomography as previously described.* The surgeons were des-
ignated as A to G. All surgical procedures were conducted by
fellowship-trained oculoplastic surgeons utilizing uniform surgi-
cal techniques, resulting in five primary decompression catego-
ries: medial wall alone, fat + lateral wall, medial wall + floor, fat
+ lateral wall + medial wall, and fat + lateral wall + medial wall +
floor. All orbital decompressions followed established approaches
described in the previous literature.*>*!* To ensure meaning-
ful statistical comparison, data were only considered when =2
surgeons performed a single technique on =10 patients.*>%!°
Surgeon, institutional, and patient data were deidentified and ana-
lyzed by masked investigators to mitigate potential biases origi-
nating from individual surgeons or institutions.*

The primary outcome was the postoperative change in
proptosis (in millimeters). Outcomes were compared among
surgeons performing the same decompression technique to
assess intersurgeon variability. Secondary outcomes included
preoperative or postoperative characteristics impacting pro-
ptosis, age, CAS, smoking history, radiographically measured
orbital area, and follow-up duration.

Subanalyses included single-orbit analysis, comparison
of'endoscopic and open medial wall decompression, and tempo-
ral assessment. As TED may be asymmetric, orbits may undergo
different surgical diseases and exhibit individual responses to
decompression; thus, all orbits that underwent decompression
were included in the overall analysis. To account for the poten-
tial inherent link between orbits undergoing binocular decom-
pression, a single-orbit subanalysis was performed; in unilateral
decompressions, the operated orbit was included, and in bilateral

decompressions, a single operated orbit (right) was selected for
analysis. In addition, subgroup analysis was conducted with
1-way ANOVA to compare outcomes between endoscopic and
open surgical approaches to medial wall decompression across
surgical technique categories: medial wall only, medial wall +
floor, and fat + lateral + medial wall decompression. Last, a sub-
analysis was performed to assess temporal trends in proptosis
outcomes across multiple surgeons performing similar orbital
decompression surgeries. Cases were stratified into 3 distinct
periods based on the date of operation. Time point 1 encom-
passed operations performed from 2002 to 2007, time point 2
from 2008 to 2013, and time point 3 from 2014 to 2018. Patients
with insufficient data including surgery date were excluded from
the temporal analysis. Two additional surgeons were excluded
from the temporal analysis due to a lack of time data.

Stata 14.2 and Excel were used to perform statistical
analyses. Bivariate analyses of the measured categorical vari-
ables were performed using x? testing, multiple ANOVA testing
was used to analyze continuous variables involving =3 groups,
and 2-tailed unpaired 7 test with unequal variances was used for
comparisons between 2 groups. A multivariable logistic regres-
sion model was generated to predict postoperative change in
proptosis with independent preoperative characteristics. For
subanalyses assessing temporal trends, 1-way ANOVA testing
was applied to evaluate if there was a difference in the change
in proptosis across all surgeons performing the same surgical
technique for each time point, as well as to assess the change in
outcomes over time for the same surgeon doing the same pro-
cedure at time points 1, 2, and 3. Bonferroni correction was
utilized to account for multiple comparisons.

RESULTS

Six hundred thirty-three orbits of 386 total patients who
underwent orbital decompression (247 bilateral and 139 unilat-
eral) by 7 different surgeons were included (Table 1). The average
follow-up was 21.9 (range, 3—156) months. Analysis of 5 different
decompression techniques included: 1) medial wall (n=29), 2) fat
+ lateral wall (n = 113), 3) medial wall + floor (n=123), 4) fat + lat-
eral wall + medial wall (n = 140), and 5) fat + lateral wall + medial
wall + floor (n = 228).45%1° No statistically significant difference
was observed in change in proptosis among different surgeons
performing similar surgical techniques, including medial wall sur-
gery (D [n=15]: —1.40£2.06mm; F [n = 14]: =2.29+1.73mm;
p=0.22), fat + lateral wall (A [n = 19]: —2.94+£2.43mm; C [n =
14]: -3.57+1.73mm; D [n = 80]: —3.14+1.45mm; p=0.595),
medial wall + floor (E [n = 46]: —2.61£1.50mm; F [n = 23]:
=3.67+£0.69mm; G [n = 54]: —3.20+1.79mm; p=0.06), fat +
lateral wall + medial wall (A [n = 50]: —=3.31£2.43mm; B [n =
51]: =3.76+2.13mm, C [n = 18]: =3.89+1.37mm; D [n = 21]:
—3.10£1.69mm; p=0.45), and fat + lateral wall + medial wall +
floor (A [n=94]: —4.55+4.43mm; B [n = 32]: —4.89+2.41 mm;
C[n=57]: =4.74+2.00mm; E [n =45]: —4.98 £2.03 mm; p=0.90;
Table 2; Fig.). Standard errors ranged from 0.14 to 0.56 mm across
all surgeons performing the same technique. The largest post-
operative change in proptosis was reported in orbits undergoing
3-wall + fat orbital decompression, with the mean change ranging
from —4.55 to —4.98 mm across surgeons, whereas 1-wall decom-
pression via medial decompression alone resulted in the smallest
change in proptosis (mean change, —1.40 to —2.29mm). No sig-
nificant difference was observed among surgeons performing the
same technique when assessing the overall group or single-orbit
analysis (see Table 1, Supplemental Digital Content 1, https://
links.lww.com/IOP/A452).

Further subgroup analysis was performed to assess whether
there was a significant difference in the change in proptosis with
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Comparison of Post-operative Change in Exophthalmos After Orbital
Decompression for Thyroid Eye Disease Among Surgeons
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Comparison of postoperative change in proptosis after orbital decompression for thyroid eye disease among surgeons. No significant
difference in the change in proptosis was present when comparing surgeons who perform a similar surgical technique. For each group,
the box represents the interquartile range (IQR; 25th—75th percentiles), and the horizontal line inside the box marks the median, with
“x” denoting the mean. Whiskers extend to the most extreme data points within 1.5 x IQR from the 25th and 75th percentiles.

endoscopic versus open technique for medial wall decompres-
sion when performing the same surgery. When analyzing 1-wall
medial wall decompression, no significant difference in outcomes
was found between surgeons D and F (p = 0.22), both of whom
exclusively used endoscopic approaches; no other surgeons per-
formed 1-wall medial wall decompression via either endoscopic
or open approach. For patients who underwent medial wall + floor
decompression, the average reduction in proptosis was signifi-
cantly greater in endoscopic cases (—3.67+0.96 mm) compared
with open cases (—2.97+1.64mm; p=0.008). In contrast, for
patients who underwent fat + lateral + medial wall decompres-
sion, no statistically significant difference was observed in the
change in proptosis between endoscopic cases (—3.10+1.69 mm)
and open cases (—3.62+2.14mm; p=0.168).

In assessing temporal trends in change in proptosis
postoperatively among different surgeons, there were no sig-
nificant differences observed across all surgeons performing
each decompression technique at all 3 different time points. In
addition, assessing change in outcomes over time for the same
surgeon doing the same procedure at time points 1, 2, and 3
demonstrated no statistically significant differences in outcomes
observed with Bonferroni correction (Table 3).

A multivariable logistic regression model was subse-
quently applied to assess whether any independent preoper-
ative and postoperative characteristics were associated with a
change in proptosis. Multivariate modeling showed a statisti-
cally significant association between postoperative change in
proptosis with preoperative proptosis (p < 0.001) but found
no significant association between the change in proptosis and
age, gender, CAS, smoking history, radiographically measured
orbital cross-sectional area, and follow-up duration (Table 4).

DISCUSSION

The approach to orbital decompression for treatment of
TED may be tailored to each patient’s degree of proptosis and
desired reduction.!" Numerous studies have found that surgical

decompression may significantly reduce proptosis in patients
with TED and that increasing the number of walls in the decom-
pression may lead to a significantly higher degree of proptosis
reduction.®!>1* However, these studies are often retrospective
and involve a single institution, posing challenges for inter-
pretation and cross-study comparisons. Such limitations may
hinder the reliable application and comparison of published
findings, particularly in evaluating result consistency and pro-
viding informed patient counseling. Additionally, while multi-
ple existing studies report the efficacy of various decompression
techniques, there is a lack of research regarding whether out-
comes in proptosis reduction are consistent among surgeons
using the same surgical technique. Thus, this study aimed to
evaluate intersurgeon variability in proptosis reduction follow-
ing decompression surgery to assess whether decompression by
one surgeon is comparable to decompression by another.

Our study found that the variability in outcomes for
proptosis reduction following orbital decompression for TED
did not exhibit statistically significant differences among sur-
geons performing the same surgical technique. While there
are minimal data in the existing oculofacial plastic surgery
literature focusing on comparison of outcomes among sur-
geons performing similar surgical techniques, this finding
is consistent with the notion that standardized surgical tech-
niques yield comparable results when executed by trained
and experienced surgeons. Interestingly, our findings contrast
with the European Group on Graves' Orbitopathy (EUGOGO)
study, which reported variability in proptosis reduction and
complication rates across centers with surgeons (notably
including both otolaryngologists and maxillofacial surgeons
in addition to specialized orbital-trained ophthalmologists)
employing different decompression techniques.' Our multi-
center analysis found no significant differences in proptosis
outcomes among surgeons utilizing the same standardized
surgical approach, suggesting that technique standardization
and specialized oculofacial and orbital training may miti-
gate intersurgeon variability. Mean proptosis outcomes were

4 © 2025 The American Society of Ophthalmic Plastic and Reconstructive Surgery, Inc.
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TABLE 3. Temporal trends in change in postoperative exophthalmos among surgeons

Surgeon A Surgeon C Surgeon D Surgeon E Surgeon F p value*
Medial wall decompression
2002-2007 NA NA NA NA NA NA
2008-2013 NA NA NA NA -1.66+1.86 NA
2014-2018 NA NA —1.40+2.06 NA NA NA
p valuef NA NA NA NA NA NA
Fat + lateral wall decompression
2002-2007 NA NA NA NA NA NA
2008-2013 —2.75+1.44 —2.21+0.39 —1.88+2.70 NA NA 0.69
2014-2018 —3.04+2.83 —2.10+0.55 2.99+1.70 NA NA 0.61
p valuet 0.77 0.70 0.20 NA NA NA
Medial wall + floor decompression
2002-2007 NA NA NA -3.21+1.63 NA NA
2008-2013 NA NA NA —2.52+1.36 NA NA
2014-2018 NA NA NA —2.40+0.89 -3.00+1.00 0.44
p valuef NA NA NA 0.30 NA NA
Fat + lateral wall + medial wall decompression
2002-2007 —2.75+1.06 NA NA NA NA NA
2008-2013 —4.05+1.94 —4.63+0.95 NA NA NA 0.47
20142018 —3.14+£2.58 -3.62+1.06 -3.10+£1.69 NA NA 0.73
p valuet 0.55 0.12 NA NA NA NA
Fat + lateral wall + medial wall + floor decompression
2002-2007 —6.20+4.55 NA NA —4.25+1.39 NA 0.79
2008-2013 —5.16£2.16 —4.83+1.95 NA —5.85+2.28 NA 0.31
2014-2018 —4.58+3.05 =5.11+1.71 NA —4.19+1.38 NA 0.37
p valuet 0.40 0.60 NA 0.02 NA NA

All data represent postoperative change in exophthalmos (mm) expressed in mean + standard deviation.

*Statistical comparison of outcomes among surgeons at a single time point.

TStatistical comparison of outcomes for a single surgeon at multiple time points.

TABLE 4. Multivariate model for factors associated with
change in exophthalmos

Effect (95% CI) p value
Preoperative exophthalmos 1.49 (1.42-1.56) <0.001
Clinical activity score 0.96 (0.88-1.06) 0.42
Age (year) 1.004 (0.99-1.02) 0.46
Orbital area 1.03 (0.94-1.14) 0.49
Follow-up duration 0.99 (0.99-10.1) 0.51
Gender 1.07 (0.73-1.56) 0.74
Smoking history (% yes) 1.042 (0.74-1.47) 0.82

consistent across surgeons performing the same technique
with the small standard errors for each surgeon-technique
group (0.14-0.50 mm), suggesting that the minimal intersur-
geon differences observed reflect genuinely consistent out-
comes for a given technique.

However, it is important to acknowledge that unmeasured
confounding variables such as surgeon experience, intraoper-
ative decision-making, and subtle variations in technique may
still influence surgical outcomes. Interestingly, there have been
data in other surgical subspecialties suggesting that surgeon
volume, gender, subspecialization, and patient complexity may
contribute to outcomes, typically assessing mortality, readmis-
sion, or major medical complications.">! Given the nature of
orbital decompressions as an outpatient procedure, many of
these metrics do not apply, and as such, this article focuses on
the efficacy of treatment as measured by postoperative change
in proptosis compared among different surgeons using similar
surgical techniques. In evaluating our data, all surgeons were
fellowship-trained oculofacial plastic surgeons, treating patients
with approximately equivalent patient complexity (diagnosis
of TED requiring surgery), which left surgical volume as a
potential factor to assess. However, there was no statistically

significant difference among surgeon outcomes even when
comparing surgeons with relatively higher or lower surgical
volume, as indicated by the total number of cases a surgeon
performed within a given decompression technique during the
study period, when controlling for a single surgical technique.
Moreover, assessing temporal trends in outcomes serves as a
surrogate for measuring the effect of volume, as later years are a
surrogate measure for an individual surgeon having more expe-
rience and more cumulative volume relative to earlier years.
There were no significant differences observed in outcomes over
time for the same surgeon doing the same procedure at time
points. This suggests that high volume or experience may not
necessarily affect patient outcomes of change in proptosis after
decompression although, of note, this study only included data
if the surgeon had performed at least 10 cases of a single surgi-
cal technique. The results of our study strengthen the statistical
validity of future multicenter clinical trials assessing outcomes
in orbital decompression and facilitate comparison of the out-
comes reported by single institutions when assessing outcomes
from surgeons employing uniform surgical techniques, thereby
advancing understanding of optimal surgical management strat-
egies for TED.

While this article primarily focuses on comparing out-
comes among surgeons performing the same decompression
technique, there are several other notable findings. The great-
est postoperative change in proptosis was reported in patients
who underwent 3-wall decompression via fat + lateral wall +
medial wall + floor decompression, with mean changes rang-
ing from —4.55 to —4.98 mm across surgeons, and the smallest
change in proptosis was noted for 1-wall medial wall decom-
pression (mean change, —1.4 to —2.29mm). This is consistent
with the current literature demonstrating an association between
the number of walls involved in decompression and the change
in proptosis postoperatively.>*!'"1* In addition, a multivari-
ate model assessing factors influencing proptosis reduction

© 2025 The American Society of Ophthalmic Plastic and Reconstructive Surgery, Inc. 5
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identified preoperative proptosis as a significant predictor (p <
0.001), consistent with prior reports that patients with greater
baseline proptosis often experience greater postoperative
improvement,??! potentially reflecting that patients with more
severe proptosis may be more likely to undergo more extensive
decompressions. Separate multivariate analysis from a similar
cohort demonstrated that larger preoperative exophthalmome-
try values and a greater number of walls decompressed were
both independently associated with greater proptosis reduction
(unpublished data). Although baseline characteristics such as
age, smoking status, CAS, and preoperative proptosis varied
significantly among surgeons, CAS, age, orbital area, follow-up
duration, gender, and smoking history were found not to be
significantly associated with postoperative change in proptosis.
Importantly, there was no significant difference in outcomes
among surgeons performing the same surgical technique despite
these baseline differences in characteristics, which supports
the generalizability of our results when standardized surgical
techniques are used. Thus, our findings may also increase the
ability to compare and apply results from the literature even for
studies or groups assessing orbital decompression outcomes for
patients with TED with different baseline demographics.
Interestingly, our multivariate analysis found that smok-
ing history was not significantly associated with change in
proptosis, despite prior studies suggesting that smoking may
negatively impact surgical outcomes after orbital decompres-
sion.'*?* Smokers have previously been reported to have more
severe TED and are more likely to undergo surgical decom-
pression.??¢ Furthermore, smokers may be more likely to have
worse outcomes after other treatment modalities including radi-
ation, corticosteroids, or teprotumumab.?>2>?” Qur findings sug-
gest that surgical decompression may remain an effective option
for patients with TED who smoke despite counseling, rein-
forcing the benefit of decompression surgery even in high-risk
groups that may have a poor response to other treatment options.
In addition, while a larger orbital area/volume may potentially
suggest more space for decompression and, therefore, a greater
reduction in proptosis, orbital cross-sectional area also was not
found to significantly correlate with postoperative change in pro-
ptosis. This supports previous findings by Oeverhaus et al.?® that
demonstrated that CT morphological analysis of the orbital area
does not reliably predict proptosis reduction; as such, preopera-
tive imaging may be helpful, but clinical measurement of pro-
ptosis preoperatively may offer the greatest potential predictor of
response to surgery. Last, we explored whether an endoscopic or
open surgical approach for medial wall decompression resulted
in differences in postoperative proptosis reduction among sur-
geons. There is currently debate regarding whether endoscopic
medial wall decompression versus open decompression leads to
better outcomes.?! Although there are few studies comparing
open and endoscopic decompression outcomes for TED, one sys-
tematic review suggests that the endoscopic medial approach in
2- and 3-wall procedures resulted in significantly lower proptosis
reduction compared with transconjunctival or transcaruncular
approaches.’! In contrast, in our study, patients who underwent
endoscopic medial wall + floor decompression had significantly
greater proptosis reduction compared with open cases, while fat
+ lateral + medial wall decompression outcomes revealed no sig-
nificant difference when comparing endoscopic and open surgi-
cal approaches. Endoscopic approaches may provide increased
exposure to the medial orbital apex and posterior floor, poten-
tially allowing for more bone removal and, thus, greater propto-
sis reduction. However, in cases where fat removal and lateral
wall decompression are also performed, the overall decompres-
sion may be sufficiently robust such that the relative contribution
of the medial wall technique becomes less clinically significant.

There are several limitations to our study. First, the
multicenter retrospective nature of this study introduces
inherent limitations, including that data collection meth-
ods such as measurements of proptosis may not be uniform
across sites. At the time of data collection, exophthalmometry
measurements were performed by the same person, typically
the surgeon, using the same exophthalmometer at each visit
if possible. In addition, this study attempted to limit bias by
assessing the change in proptosis rather than the absolute
value of proptosis, given that the measurement technique was
most likely standard within a site. Second, all surgeons are
associated with major academic institutions with assumed
similar resources, which may limit the generalizability of the
findings. Third, while this study includes 7 oculofacial plastic
surgery fellowship—trained surgeons from a variety of training
backgrounds, it is possible that this may not be fully represen-
tative of training backgrounds across the United States and,
thus, may underestimate variability in outcomes. All included
surgeons were also male, which is not representative of all ocu-
lofacial plastic surgeons. Fourth, although the study included
comparison among surgical techniques performed by at least
2 surgeons on at least 10 occasions each to ensure adequate
volume for comparison, minor unstandardized variations may
still influence results. Fifth, the effect of the TED phase on
decompression outcomes may not have been fully captured
with the available data. While CAS was not significantly asso-
ciated with postoperative change in proptosis on multivariate
analysis, this score may not reliably define the true state of
disease activity. Sixth, while temporal trends were assessed
by stratifying data into 3 time points (2002-2007, 2008-2013,
and 2014-2018), this method may not fully reflect individual
surgeon career progression. Although stratification by career
growth may offer insight into the impact of surgical experi-
ence on results, surgeon identity was blinded during analysis
to minimize bias; as such, temporal trends were used as a sur-
rogate measure but may not truly reflect the impact of surgeon
career growth. Nonetheless, surgeons likely experience a con-
tinual process of improvement throughout their entire career.
Seventh, post hoc power analysis demonstrated the study was
highly powered overall (=100%) to detect differences across
all surgeon-technique groups, but power for within-technique
comparisons was limited by smaller subgroup sizes; there-
fore, large intersurgeon differences are unlikely though
small differences cannot be excluded. However, most within-
technique effect sizes were small (0.16, 0.12, 0.10, and 0.09
for fat + lateral wall, medial wall + floor, fat + lateral + medial
wall, and fat + lateral + medial wall + floor, respectively),
indicating that between-surgeon differences in mean propto-
sis reduction were minimal relative to variability in individ-
ual patient outcomes. Only the medial wall effect size was
moderate (0.48), likely in the setting of the smallest sample
size (n = 29), which may have inflated variability estimates.
Furthermore, most observed differences fell within the known
1- to 2-mm variability of exophthalmometry,** suggesting that
any undetected differences are unlikely to be clinically mean-
ingful. Eighth, postoperative complications (including postop-
erative diplopia) were not analyzed in this study. Postoperative
diplopia outcomes have been previously reported,* and other
complication data were not available in the dataset for analy-
sis but may be an avenue for future research. Ninth, surgeon
decision-making for the decompression technique may have
varied among surgeons, reflecting individual preferences,
experience, and institutional standards. Although greater
preoperative proptosis typically prompts removal of more
walls, some surgeons may use different treatment algorithms
or approaches. While we compared outcomes only among
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