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Shoulder stiffness and gastroesophageal reflux disease

The presence of gastroesophageal reflux disease increasestherisk of developing postoperative

shoulder stiffness after arthroscopic rotator cuff repair.

Purpose: Postoperative shoulder stiffness (SS) after asttopic rotator cuff (RC) repair has been
reported with variable incidence and numerous peeaijve risk factors have been described. This
prospective study aims to document the incidencpostoperative SS and to evaluate the role of
preoperative risk factors in the development o tomplication, with special focus on the role of

gastroesophageal reflux disease (GERD).

Methods. Preoperative risk factors for SS were prospectiegbluated in 237 consecutive patients
undergoing single-row arthroscopic RC repair. Thesence of GERD was evaluated with the
GerdQ diagnostic tool. Postoperative SS was diagha@cording to the criteria described by

Brislin and colleagues in 2007.

Results: The incidence of postoperative SS was 8.02%. Thsegnce of GERD was significantly
associated with development of postoperative SS: (®RBR65; 95% CI, 1.657-1.731; p=0.005).
Older age (OR: 0.896; 95% CI, 0.847-0.949; p<0.p@13le gender (OR: 0.126; 95% CI, 0.0252-
0.632; p=0.012) and number of pregnancies (OR:;®@8% CI, 0.228-0.967; p=0.040) emerged as

protective factors.

Conclusions: The presence of GERD significantly influences diegelopment of postoperative SS
after single-row arthroscopic RC repair. An undedy a specific pro-inflammatory condition,

characterized by increased expression of TN&d TGFB, and disorders in retinoid metabolism
are hypothesis which could explain this previousigknown association. The documented
incidence of postoperative SS falls among previousported ranges, with females significantly

more affected than men.

L evel of Evidence: Level Il; Prospective Cohort Design; Treatmentdytu

Keywords: shoulder stiffness; arthroscopy; range robtion; complication; rotator cuff;

gastroesophageal reflux disease
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Shoulder stiffness and gastroesophageal reflux disease

Shoulder stiffness (SS) is defined as a painfurict®n in active and passive glenohumeral joint
range of motion (ROM) and its occurrence after #dheuarthroscopy for rotator cuff (RC) repair
has been reported with variable incidence in ltteet %

Numerous risk factors for both primary and secopdaf have been described and different
possible etiologies have been reported for postper SS, which is considered a subgroup of
secondary S&"%* However, few studies were specifically desigrethvestigate how preoperative
conditions may affect the incidence of postopeeatSS“. Furthermore, a recent publication
described for the first time a possible role oftgessophageal diseases in increasing the risk of
developing postoperative SS — even though thisyshail a retrospective design, an unspecific
primary goal and subsequently a limited statistmaher®. This association was never reported in
literature before and to confirm or deny it coulavé relevant clinical implications. The goals of
this study are to document the incidence of postdpe SS in a cohort of consecutive patients who
underwent shoulder arthroscopy for single-row Rganmeand to evaluate the role of preoperative
risk factors in the development of postoperative \Bi#h special focus in evaluating if the presence

of gastroesophageal reflux disease (GERD) is aasativith the development of postoperative SS.

Materialsand Methods

Study design

The primary aim of this study was to test the higpsis that the presence of GERD was associated
with a higher rate of postoperative SS after agbopic single-row RC repair.

Secondary goals were to document the incidenceostioperative SS and to evaluate the role of
other previously described preoperative conditiass risk factors in the development of
postoperative SS after arthroscopic RC repair.

Prior to study begin, a literature review was perfed to identify the preoperative risk factors

possibly involved in the development of SS. Afteerhture review, the following factors were
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selected for investigation: age, body mass indeMI{Bsex, dominant side, smoking habits,
diabetes mellitus, hypertension, GERD, chronic migtive pulmonary disease (COPD), anxiety or
depressive disorders, hyperthyroidism, hypothysoigi dislipidemia, hypercholesterolemia. For
female patients, specific attention was paid to angme age, menopausal age, pregnancies,
miscarriages and treatment with any hormonal therap

Furthermore, previous publications were consulteddiect a suitable set of criteria to define the
presence of postoperative SS, among the numerailsiaie>. The criteria described by Brislin et
al were selected for this study, since they refelatfixed postoperative follow-up time point,
provide a rigorous and reproducible definition daicle item and do not consider patient’s
satisfaction as a rule-out criterion, which is estpd to reduce the number of false negatives
These criteria are reported in Table 1.

The study protocol was approved by the RegionalicBthCommittee (authorization number
Fondazione IRCCS Ca' Granda Ospedale Maggiorelifala - Milano Area 2, Lombardia, Milan,

n°123/2017, Milan, 27-02-2017).

Enrolment, preoperative evaluation

Patients who referred to our institution to undergiargery for arthroscopic RC repair for
degenerative posterosuperior RC tears were asstwseligibility. Preoperative exclusion criteria
were previous history of trauma, and presence efjuivocally diagnosed concomitant disorders of
the shoulder, including glenohumeral arthritiscfume, osteonecrosis or infection. Intra-operative
exclusion criteria were the presence of an isolatdascapularis tear and the use of a double-row
repair technique.

The presence of the aforementioned risk factorsevakiated with a detailed and targeted patient’s
medical history supported by the evaluation of ¢heical records. The preoperative presence of
GERD was evaluated with a specific diagnostic tdbe “GerdQ” questionnairé’. This is a

patient-centered, self-assessment questionnairelaed in a large international stuggrformed
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in a primary care population presenting with upgastrointestinal symptoms. The GerdQ has a
diagnostic accuracy similar to that of a gastroehbgist supported by endoscopy and esophageal
pH monitoring and is therefore recommendediiagnose GERD without initial specialist reférra

or endoscopy’.

Operative and perioperative procedures

Surgery was performed under sedation and brachedup block with the patient in a lateral
decubitus position, with the upper limb kept at @b80° of abduction and 30° of flexion.
Diagnostic arthroscopy was performed from stangersterior, midglenoid and lateral portals; the
size of the tear was classified according to thatl@an California Orthopaedic Institute (SCOI)
classification®®. The tendon was repaired by use of double- oletfipaded suture anchors (Super
Revo® FT and ThRevo® FT Suture Anchors, ConmedsdJtNY, USA). A standard single-row
suture anchor repair was used in all included pttieAcromioplasty was performed with
Sampson’s cutting block technique in patients wythe 2 or 3 acromial morphology according to
Bigliani's classification®. All the patients were operated by a single sunggdS.R.). Pantoprazol
(40 mg) was administered once a day postoperatificgl\20 days to all patients, as part of the
standardized institution’s internal protocols. Bats were discharged the day after the operation
wearing a sling (Ultrasling II; Don Joy, Carlsb&, USA) and instructed to wear it day and night
for 28 days, allowing to remove it to eat, perfopersonal hygiene and early self-assisted light
passive ROM exercises as well as mobilization efélbow and scapulothoracic joint. From the
29" day, patients began formal passive rehabilitaissisted by a dedicated physical therapist to
recover the full ROM of the shoulder joint and begetive training once a satisfactory passive
ROM was reached. From the end of the second mbetmain focus of the physical therapy was to

regain full muscle strength.

Postoperative evaluation
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As part of the standardized institution’s protocafser arthroscopic rotator cuff repair, routine
clinical evaluation was scheduled one, three ardnginths after surgery. Follow-up was extended
beyond this time point only for symptomatic patgerRostoperative SS was diagnosed according to
the criteria described by Brislin et al, when ofh¢he following was present (Table 1): total passiv
external rotation with the arm at the side of lé¢smn 10°, total passive external rotation with the
arm in 90° abduction of less than 30°, or totalspaes forward flexion of less than 100°. The
diagnosis of stiffness was made only when thesaomateficits persisted for at least 90 days
postoperatively.

In patients diagnosed with postoperative SS, recenuations to reduce pain-generating
rehabilitation exercises was given, as well as eragement to perform physiotherapist-assisted
mobilization, stretching and exercises for delt@aid rotator cuff activation, always outside thenpai
range and associated with deep myofascial mas$agthermore, according to SS severity and
patients’ comorbidities, cortisone therapy wasiatéd, either as up to three repeated injections of
40 mg Triamcinolone acetonide or as oral theraph Methylprednisolone (8 mg each day for 4
days, followed by 4 mg each day for 15 days anah themg every second day for 30 days,
associated with the prolongation of pantoprazoleecage for 60 days).

Statistical analysis

A power analysis prior to study begin indicatedt thaminimal sample size of 236 patients was

sufficient to test the hypothesis that the prevadeaf GERD is double among the patients who
develop SS as compared to that among the patidrasdey not develop SS, assuming a prevalence
of GERD in the overall European population of 18%and an incidence of postoperative SS of

10%°.

Statistical analysis (A.M.) was performed using @fdad Prism v 6.0 software (GraphPad

Software Inc.). Continuous variables were expressedhe mean * standard deviation (SD) or
medians and first and third quartiles [Q1 - Q3]appropriate. The Shapiro-Wilk normality test was

used to evaluate the normal distribution of the @anand, if the null hypothesis of this test could
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not be rejected, the non-parametric Mann-Whitnay ¢g test) was applied for the analysis of the
samples. Variables with a Gaussian distributiorevaaralyzed with Student’s t-test.

Categorical variables are expressed in numbersaséscand frequencies; their differences were
tested using with the chi-square test or Fishetacetest.

Variables significant at univariate analysis wenserted in a multivariable logistic regression

model to correct for confounding and avoid multipdst correction and to estimate multivariate

odds ratios (ORs) for evaluating the associatidwéen covariates and postoperative SS.

For all analyses, the significance level was setwalue lower than 0.05.

Results

Four hundred four patients were considered eligésld 237 patients were included in the final
analysis. A flow diagram illustrates the groupingldlow of patients in our clinical study (Figure
1). Patients’ demographics are reported in Table 2.

The incidence of postoperative SS in the study [atjom was 8.02% (95% CI:4.90-12.24) and all
but two of the patients diagnosed with postopeea8% were women (p=0.0005) (Table 2). Age at
surgery was significantly lower in the populatioitwpostoperative SS (p=0.0051).

Univariate analysis on the whole study populatidiable 3) revealed a significant association
between the development of postoperative SS angrédsence of GERD (p=0.0026) as well as the

presence of anxiety or depression (p=0.0305).

A multivariable logistic regression model could ion GERD (OR: 5.265; 95% CI, 1.657-1.731;
p=0.005) and number of miscarriages (OR: 4.002; @€9%i.154-13.887; p=0.029) as significant
risk factors associated with the development ottquezative SS, whereas older age (OR: 0.896;
95% ClI, 0.847-0.949; p<0.001, male gender (OR: ®.135% CI, 0.0252-0.632; p=0.012) and
number of pregnancies (OR: 0.47; 95% ClI, 0.228-0.95-0.040) emerged as protective factors

(Table 4, Figure 2).
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No statistically significant associations were fdubetween the presence of any of the other
examined potential risk factors and postoperatiSe S

Of the 19 patients who developed postoperativeo8, five (26%) presented complete remission
of the symptoms six months post operatively. Onar yadter surgery, all but two of the initially
symptomatic patients fully recovered. SS was tceateth appropriate modifications of the
rehabilitation protocol, combined with oral or @Marticular corticosteroid administration in 79 %

of the symptomatic cases.

Discussion

The most relevant finding of this study is thatigatis affected by GERD are at higher risk of
developing postoperative SS after arthroscopiclsirgv RC repair. Furthermore, the results of
this study confirm the data previously published tba incidence of postoperative SS and the
association between female sex and the developwfetitis complication. Finally, previously
unpublished association between postoperative SB5tlam presence of anxiety or depression
emerged from this prospective cohort.

Codman first used the term “frozen shoulder” tocdég “many conditions which cause spasm of
the short rotators or adhesions about the joirbussae™®. More recently, the Upper Extremity
Committee of ISAKOS discouraged the generic usthefterms “frozen shoulder” and “adhesive
capsulitis”, recommending using etiology-based rdgfins: primary idiopathic SS, or frozen
shoulder, which develops without any trauma or gigeshoulder disease and secondary SS if a
known cause is recognizéd Postoperative SS is a subgroup of secondary@SyHich various
different definitions have been proposédHistorically, SS was considered one of the most
devastating complications of shoulder surgerieqe@slly after open procedures and after
prolonged periods of immobilizatidh.

Nowadays, arthroscopic RC repair is accepted a3 gfaindard in surgical treatment of most RC

tears*®, having proven to be effective and safe, withghhilinical success rate that is durable over
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time °% however, numerous possible complications haven lmscribed, including postoperative
SS. The frequency of postoperative SS varies witteligerature, partly depending on the selected
study population and on the rehabilitation protpemnid partly owing to the lack of common criteria
used to define postoperative 8%. SS is a commonly reported complication afterragbopic RC
repair, with rates ranging from 1.5 % to 11.1*%Huberty et al published the up-to-date largest
consecutive series available indicating a rateastqperative SS of 4.9 4. In the present cohort,
the incidence of postoperative SS was higher thathé study by Huberty et &f; this could be
related to the fact that a stricter definition & ®as used in this studywhich encompasses both
patients dissatisfied and satisfied with a theirMRCas opposed to the less strict “patients’
dissatisfaction with their range of motion” chodgnHuberty et al which is likely to rule out stiff
but satisfied patients.

Numerous risk factors have been related to theromece of primary and secondary SS; however,
just a small number of publications analyzed the ob preoperative risk factors in the development
of postoperative SS after shoulder surgery®®>° A possible role of gastroesophageal diseases in
increasing the risk of developing postoperativewS suggested in a recent study, however biased
by its retrospective design and the low statistpmaler™. Therefore, special attention was paid in
the present study to address prospectively theepoesof GERD in a simple but effective way,
using a validated diagnostic tool, the GerdQ. Tlegmbstic accuracy of this self-assessment
guestionnaire was tested in a large internatiohadlysand appeared to be similar to that of a
gastroenterologist supported by endoscopy and ageph pH monitoring: this makes the GerdQ
guestionnaire recommended to diagnose GERD in ragpyi care population, without specialist
referral or endoscopy’. As a consequence, this study could demonstrae ahsignificant
association between the presence of GERD and thelagpenent of postoperative SS exists.
However, the biological reasons for this assoamtiemain unknown. An inflammatory cascade
involving synovial cells and capsular fibroblastelaesulting in fibrosis s likely to lie behind the

development of SS, with recent studies confirmimg presence of several inflammatory mediators
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within the joints of patients with S%*%3:3? This inflammatory-fibrotic cascade is triggered b
over-expression of transforming growth factor-b@&F{), tumor necrosis factor-alpha (TN#-

and other cytokine&®*’

and leads first to a fibroblastic hyperplasiatiod synovium, then to a
phenotypic shift of fibroblasts to myofibroblastsdaan imbalance in matrix metalloproteinases
(MMPs) homeostasis; this eventually leads to theraions of the connective tissue in the
glenohumeral capsule typical of the final stagetls# disease®. In some clinical conditions
associated to increased risk of both primary arstqperative SS, TGF{ and TNFe are hyper-
expressed: diabetes mellitus is associated witteased TGHB1 and TNFe serum concentrations
82847 and subclinical hypothyroidism with high serumeksof TGF1, markers of endothelial
dysfunction® and, in experimental models, with high TNserum concentratiorfs. Furthermore,
gene polymorphisms of TG, interleukin 6 and MMPs have been associatedntoeased
susceptibility to SS and other fibrotic disea¥e$. Changes in proteins related to inflammation and
tissue homeostasis have been identified also iiergat affected by GERD®?**®*® These
evidences support the hypothesis that an underlgngpecific pro-inflammatory condition,
characterized by increased expression of TN#rd TGFB, could represent a “phenotypic pattern”
underlying to multiple diseases and representfigspledisposing risk factor for the development of
8814'45.

Another possible hypothesis to explain the relatioetween GERD and SS is related to
malabsorption and retinoid metabolism. Hagiwaral @ecently demonstrated that processes related
to retinoid metabolism and lipid metabolism werevdoegulated in the inferior glenohumeral
ligament of patients affected by primary &5 Since alltrans-retinoic acid has the potential to
inhibit chondrogenic cell differentiatiof, the authors postulate that a decrease in retinoid
metabolism could accelerate chondrogenesis ancegubstly development of & However, if

the presence of GERD is sufficient to negativelgetfabsorption of Vitamin A in a way that can

indirectly affect a metabolic pattern in a specrégion of the shoulder joint is currently not peay

so that this remains an intriguing hypothesis wheduires further studies to be confirmed.
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This newly described association between GERD amsfoperative SS has an important clinical
relevance and this suggests evaluating the presdribés condition prior to surgery. Considering
that the GerdQ is a short and simple questionnuiit, a high diagnostic accuracy, its use in the
preoperative evaluation could easily help identifypatients at risk, for whom a closer monitoring
of the postoperative rehabilitation would be recanded. Furthermore, stratification of
preoperative patient risk could help differentigtiphysical therapy and pharmacological treatment
protocols in a preventive way between patients Wigh and low risk of developing postoperative
SS.

The role of a perioperative prophylaxis with profmmp inhibitors was not addressed in the
present study, since the administration of Panmpréd0 mg once a day postoperatively for 20
days) already belonged to the standardized institist postoperative protocols and the study design
did not require changing this. The national recomdagion for prescription of this medication has
been meanwhile restricted to high risk patientse (2g65, prior ulcers, aspirin use, high dose or
combined use of different NSAIDs or NSAIDs and platielet or anticoagulant drug), so that
routine administration is not considered necesa#ter arthroscopic shoulder surgery unless legal
reasons guide this choie&>

Furthermore, in the authors’ hypothesis it is tlespnce of GERD itself as a disease (with its
underlying pro-inflammatory condition) that affedtse development of postoperative SS, rather
than the presence of its symptoms: therefore, ieggrded as unlikely that this medication could
play a role in preventing postoperative SS, sinaaom-pump inhibitors act as a symptomatic

treatment, blocking the final step of the pathotogients in GERD'.

Besides to the main study goal, this study alseatd that patients who developed postoperative
SS were younger than those who did not, which scrordance with the data reported by Huberty
et al ® but contrasting with other more recent publiaagid’**® In the present series, no

significant difference was found between incideatpostoperative SS in patients with and without



263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

Shoulder stiffness and gastroesophageal reflux disease

diabetes mellitus, thyroid diseases, lipid metaolidisorders, although all these diseases have
been reported to associate with primary and secgn8§ *7233>4152626487ing|ly 3 female
predominance in the SS group, already describedslgerous authors, was confirmed in the
present study, suggesting that sexual hormonescorayibute to SS etiologf*+°°

Rehabilitation also plays an important role in fageg ROM and function after arthroscopic RC
repair. ldeally, the most efficacious postoperatighabilitation program is one that protects the
repair allowing for optimal tendon-to-bone healisgnultaneously restoring motion and strength.
Efforts to avoid stiffness led to two relevant aglsaments in current rehabilitation protocols: first
postoperative positioning of the arm in a bracdight abduction, which can help to keep the
inferior glenohumeral joint capsule stretched ouwtyoiding early contracture. Second,
encouragement of an early passive range of motiotogol, which was believed to reduce the rate
of postoperative SS°. Nevertheless, too-rapid advancing motion prowoobuld lead to an
inflammatory response, increasing the risk of postative adhesions and producing strain on the
RC with potential higher risk of rete&t**®° and the clinical superiority of strict early pass
ROM protocols is debated > Therefore, current recommendation advise taitprhabilitation

on intra-operative conditions as well as patiep&h during therapy*®> The protocol used in the
current study included the use of an abductiorgslimd patient-tailored rehabilitation.

This study has some limitations: first of all, itasv primarily focused on the evaluation of
preoperative risk factors in the development of tgosrative SS, therefore, surgery-related
variables and the role of rehabilitation in devet@mt of postoperative SS were not investigated.
Previous reports identified that tears less tham3n diameter, partial articular-sided tears, ibalc
tendinosis, concomitant labral repair, single tenckpair and open surgery are potential risk factor
for the development of SS after RC repdir?*2643:°8

Secondly, the diagnosis of SS was based on melgligad criteria. Although this is widely

accepted in literature, the lack of common critéoigefine SS makes comparison among outcomes
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288  from different studies difficult; imaging modaliseould in the future be used to help to confire th

289  diagnosis®.
290
291 Conclusions

292 The presence of GERD is significantly associatett wie development of postoperative SS after
293  single-row arthroscopic RC repair. An underlying specific pro-inflammatory condition,
294  characterized by increased expression of TN&Rd TGFB and disorders in retinoid metabolism,
295 could explain this previously unknown associatibhe incidence of postoperative SS encountered
296 in this study falls within previously reported rasgy with females being significantly more affected

297 than men.
298
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Figure 1. Flow diagram of the study.

Figure 2. Relevant factors influencing the development oftpperative shoulder stiffness after
rotator cuff repair according to the multivariateabysis. Left column: risk factors: female
gender (A), GERD (C), number of miscarriages (EghRcolumn: protective factors: older
age (B), number of pregnancies (D). For all analyske significance level was set at P
values < 0.05: *: P < 0.05; **: P <0.01; *** P <(D1.

Table 1: Diagnostic criteria for postoperative dbeustiffness, adapted from Brislin et &l.

Table 2: Patients’ demographics.

Table 3: Summary of the main results of the unataranalysis for the study population.

Table 4. Odds Ratios and 95% confidence intervassgoificant risk factors for the development
of postoperative shoulder stiffness in the studyypation and in the subgroup of female patients
(*) calculated by a multivariable logistic regremsimodel on variables significant at univariate

analysis.



Table 1: Diagnostic criteria for post-operative shoulder stiffness, adapted from Brislin et al. °.

One of the following deficit present for at leaSt@ays post-operatively:

Total passive external rotation with the arm atdioe Less than 10°

Total passive external rotation with the arm in @B8uction| Less than 30°

Total passive forward flexion Less than 1007




Table 2: Patients’ demographics.

Group Overall Post-operative SS | Post-operative SS p-value
Age (years) 59.5 [52.9-66.7] 53.3 (+9.8) 60.0 [53.2-67.2] 0.0051
BMI (kg/m?) 25.7 (+ 3.6) 243 (£4.1) 25.7 (£3.6) | 0.1144 (n.s)
Gender (F/M ratio) 0.51/0.49 0.89/0.11 0.48 /0.52 0.0005
Dominant side (L/R ratio) 0.04 /0.96 0.05/0.95 0.04 /0.96 0.5737 (n.s)
Lesion dimension (< 1cn#l cm) 0.48/0.52 0.47/0.53 0.48/0.52 1.0000 (n.s.)

Continuous variables were expressed as mean zasthddviation (SD) or as median and interquarétege (first and

third quartiles, Q1-Q3), as appropriate, while dithotomous variables are expressed in numberasafscand

frequencies. BMI: body mass index; F/M: female/mal&: left/right; n.s.: not significant; SS post-operative

shoulder stiffness; SSno post-operative shoulder stiffness.




Table 3: Summary of the main results of the univariate analysisfor the study population.

Group Overall Post-operative SS* | Post-operative SS* p-value

Number of patients per subgroup 237 19 218

Surgery on dominant side 149 (62.9%) 8 (42.1%) 141 (64.7%) 0.0804 (n.s)
Pre-oper ative shoulder stiffness 9 (3.8%) 1(5.3%) 8 (3.7%) 0.5350 (n.s.)
Relatives with shoulder stiffness 20 (8.4%) 3 (15.8%) 17 (7.8%) 0.2071 (n.s)
Smoking 112 (47.2%) 5 (26.3%) 107 (49.1%) 0.0913 (n.s.)
DM 23 (9.7%) 1 (5.3%) 22 (10.1%) 0.7032 (n.s))
Relatives with DM 78 (32.9%) 5 (26.3%) 73 (33.5%) 0.6177 (n.s)
Hypertension 88 (37.1%) 4 (21.1%) 84 (38.5%) 0.1463 (n.s))
GERD 44 (18.6%) 9 (47.4%) 35 (16.1%) 0.0026
COPD 9 (3.8%) 0 (0.0%) 9 (4.1%) 1.0000 (n.s.)
Depression or anxiety 24 (10.1%) 5 (26.3%) 19 (8.7%) 0.0305
Hyperthyroidism 2 (0.8%) 1(5.3%) 1 (0.5%) 0.1542 (n.s)
Hypothyroidism 33 (13.9%) 3 (15.8%) 30 (13.8%) 0.7243 (n.s)
Dydlipidaemia 24 (10.1%) 2 (10.5%) 22 (10.1%) 1.0000 (n.s))
Hypercholesterolemia 57 (24.1%) 5 (26.3%) 52 (23.9%) 0.7835(n.s.)

Dichotomous variables are expressed as number of cases with investigated condition (frequency of the investigated

condition in the subgroup, %). COPD: chronic obstructive pulmonary disease; DM: diabetes mellitus; GERD:

gastroesophageal reflux disease; n.s.: not significant; SS *: post-operative shoulder stiffness; SS™: no post-operative

shoulder stiffness; Y/N: yes/no.




Table 4. Odds Ratios and 95% confidenceintervals of significant risk factorsfor the
development of post-oper ative shoulder stiffnessin the study population and in the subgroup
of female patients (*) calculated by a multivariable logistic regression model on variables

significant at univariate analysis.

Odds Ratio [95% CI] p-value
Male gender 126 0252 - .632 | 0.012
Older age .896 847 - 949 | <0.001
Presence of GERD 5.265 1657 - 16.731 | 0.005
Depression or anxiety 2.085 561 - 7.743 | 0.272 (n.s)
Number of pregnancies* 470 228 - 967 | 0.040
Number of miscarriages* 4.002 1154 - 13.887 | 0.029
M enopause* 1.375 .259 - 7.300 0.708 (n.s.)

*: multivariate analysis performed only on the subgroup of female patients.

Cl: confidenceinterval; GERD: gastroesophageal reflux disease; n.s.: not significant.
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Enrollment & Inclusion

Evaluation

I

Subgroup analysis

Eligible for inclusion
(n=404)

A

y

Included
(n=245)

\4

\ 4

Excluded

All shoulder arthroscopic surgeries without single
row supraspinatus tendon repair (n=159):

- treatment of shoulder instability (n=109);

- isolated biceps procedures, intra-articular

debridement and/or bursal procedures (n=35);

- isolated subscapularis repair (n=3);

- treatment of fracture sequelae (n=9);

- treatment of septic arthritis (n=3).

Evaluated
(n=237)

[

Post-operative
shoulder stiffness
(n=19)

No post-operative
shoulder stiffness
(n=218)

\4

Unable or unwilling to participate (n=8)




