Pre-Op Post-Op Dyspnea

- - - Sample Size
A Retrospective Analysis of the Effects of Hiatal Table 1 | @inouy| 2one | Dusne | tmprovemant
- - - Demographics Total 370 93 (25.14%) |47 (12.70%) | -49.46% <.001*
H ernia Repal I on P u I monary F un Ctl on TeSts C r( '1 tO I I Similar studies have identified similar demographic variables as this study. On average, hiatal hernia repairs occurred in older e
] patients with a majority for female patients.3>~" The presence of GERD, COPD, history of smoking, asthma, sleep apnea, cardiac . .
Xander Jacobson, MD; Matthew Dale, MD, PhD; Sarah Aurit; Venket [ '\ I \7 F R disease and diabetes are common comorbid conditions effecting the patient population that presents for hiatal hernia repair.? e Higtel ”””S"‘ ) ZZ (2222;) 191 “1"146/%) 3(8'33?’) - i;i;; ‘l’iz
ma (23.24%) (10.47%) (8.14%) | -22.22% .
Sahasranaman, MBBS, MD; Kalyana C Nandipati, MBBS, MD Dyspnea Status Moderate| 9 @43 | 2 2220 | 111119 | -50.00% 347
: : . : . Large| 0 (0.00%) 0 (0.00%) 0 (0.00%) N/A
i i i o Y Poor respiratory function has been noted by patients who have a concurrent hiatal hernia, but as noted above, the pre-
Creighton University School of Medicine, Omaha, NE SChO(’l Of Med'c"le operative complaints of dyspnea increase in a direct correlation with both the type and size of hiatal hernia with the moderate-large Type II Hiatal Hernia | 37 (10.00%) | 6 (1622%) | 2 (541%) | - 66.67% 044*
Y. hernias presenting with a higher prevalence. Fortunately, dyspnea status has improved for patients that have undergone surgical Small |5 @43%) | 222229 | 2 @2226) | 0.90% =03
repair of their hernias. However, the degree to which operative interventions provide relief is dependent upon the initial size and type Moderaze)] 250220y | SiU804%y | EOM0%); = 100.000/0 i
. of hernia, with more drastic improvement for patients presenting with type 11l or IV hiatal hernias that are moderate-large in size. Largel o (13%%) 1 12000%) | 0 ©0.00%) |- 100.00% 7
I ntrOd U Ctl O n ReS U ItS Because of this, when providing guidance to patients regarding relief of their dyspnea it is important to consider the type, and Type I1I Hiatal Hernia | 204 (55.14%) | 61 (30.05%) [ 30 (14.78%) | - 50.81% <.001*
subsequent size, of their hiatal hernia in addition to their comorbid cardiopulmonary conditions. Small [0 (0.00%) | 0(0.00%) | 0 (0.00%) N/A
. . . e o . . . . Moderate| 47 (12.70%) | 8 (17.02%) | 4 (851%) | - 50.00% .044*
Hiatal hernias manifest clinically as the herniation of abdominal components into the thoracic cavity through Demographics Comorbid Conditions and Dyspnea Status yoms|' penmesmamlbcarmmetenl o wreron] _ gorgmer i
the esophageal hiatus. There are four described pathologies: the sliding of the gastroesophageal (GE) junction Of 370 patients included in the study, 277 (74.86%) were The ability of a surgeon to accurately assess whether symptomatic relief will predictably be obtained following an operation — L
superior to the diaphragm (type I), herniation of the gastric fundus alongside the esophagus passing superior to the females and the median age was 61 years old; there is no significant influences the decision by both the surgeon and the patient whether to pursue with a particular treatment. Given that hiatal hernia Tope IV Hintal Hernia | 34 0.19%) 15 (44.12%)| 7 (2059%) | -33.33% 0037
diaphragm with the GE junction placement intact (type ), a combination characterized by displacement of both the difference in age between patients with and without persistent repair is often pursued with the presence of dyspeptic symptoms, it was unsurprising that the rate of GERD among the population was Small] Donag) | Nt | 00w TS
QE junction gnd.gastrlc fundus (type .III), gnd Iastly thg herplatlon .of additional gbdomlnal organs through the dyspnea in the post-operative period (p = .4973), nor sex (p = .6438). elevated. However, the lower rates of GERD among patients without dyspnea relief is likely due to the higher rates of larger hernias MOden_ue 304(0'00/:) 1(; (O'OM: 70(0'00/:) 51;/?30/ o
diaphragmatic hiatus (type IV)." Surgical intervention is indicated in symptomatic paraesophageal hernias (type II-1V). There were 9 African American (2.43%), 8 Hispanic (2.16%), and 353 among this group leading to other indications for surgery (i.e., el G0 | O O e
Caucasian (95.41%) patients. Neither pre- nor post-operative incarceration and dyspnea). Based upon our comorbidity Sample Size (a Obesity (>30 Restrictive
- . : : : : Table 2 P @) GERD ty ( Smoking Status Asthma OSA Diabetes CAD COPD CHF
Patients present clinically with a spectrum of symptoms that include dyspepsia, dyspnea, dysphagia, chest dyspnea differed significantly between the reported race (p = 1.000). analysis, the presence of dyspnea and whether relief can be (entotal) BMI) ¢ Lung Disease
pain and cough, but also include diagnoses such as gastroesophageal reflux disease (GERD), gastric volvulus, and Of the 11 patients with both pre- and post-operative PFTs, 10 obtained is negatively influenced COPD and CAD. Having
asthma.z T_he pathophysiology behind the respiratory symptoms in hiatal hernia patients are considered to be (90.91%) were females, 10 (90.91%) were Caucasian and 1 (9.09%) comarbid COPD puts & pafient atid.367 higher odds of having Total 370 (100.00%)| 354 (95.68%) | 167 (45.14%) | 163 (44.05%) | 62 (16.76%) | 60 (16.22%) | 57 (15.41%) | 54 (14.59%) | 42 (11.35%) | 26 (7.03%) | 8 (2.16%)
multifactorial. The effect of hiatal hernias and their impact on pulmonary function tests has been studied in the past was an African American, and the median age was 56 years old. dyspnea in the post-operative period compared to counterparts Dyspnea Status
with mixed results. Pulmonary function tests (PFTs) include both functional measurements, such as forced expiratory Smoking status was ascertained, 163 (44.05%) patients are either without COPD. Similarly, being afflicted with CAD results in a Yepelve Sniala
T =, sgcond (FE\(1) — forced it capacity (FVC), and also or? volyme-basgd measurements, such as T G (o el Selii & wees nen-elaimniy 250 iz [ e o0l of el ehesnse [ the vest A Neganvfflillow-up 271 (73.24%) | 263 (97.05%) | 112 (41.33%) | 117 (43.17%) | 36 (13.28%) | 37 (13.65%) | 35 (12.92%) | 31 (11.44%) | 17 (6.27%) | 10 (3.69%) | 2 (0.74%)
total lung capacity (TLC), vital capacity (VC), residual volume (RV), and diffusion capacity of the lung for carbon associated with dyspnea status (p = .6983). Common comorbid operative period compared to counterparts that are without
monoxide (DLCO). Utilization of PFTs to assess respiratory status following operative repair of hiatal hernias has conditions among this group included GERD (95.68%), Obesity coronary arterial disease. Of note, while asthma was Negative Initial &
been controversial.>-5 In the post-operative period, there is overall improvement in FEV,, FVC, TLC, and VC defined as > 30 BMI (45.14%), asthma (16.76%), OSA (16.22%), insignificant in our data set, asthma is a common comorbidity B Positive Follow-up | 6 (1.62%) | 6(100.00%) | 3(50.00%) | 2(33.33%) | 1(16.67%) | 1(16.67%) | 0(0.00%) | 1(16.67%) | 2(33.33%) | 1(16.67%) | 0 (0.00%)
associated with patients presenting with a greater percentage of intrathoracic stomach (%ITS).>>~" The RV and diabetes (15.41%), coronary artery disease (14.59%), COPD among the hiatal hernia population. With odds between 0.942- =
DLCO remained unchanged, regardless of % ITS stratification.>>° However, objective improvement in PFTs have not (11.35%), chronic heart failure (7.03%), and restrictive lung disease 5.000, asthma may be of clinical significance when assessing Positive Inifial &
aligned with improvement in subjective measures, such as dyspnea, dyspepsia, chest pain, regurgitation, cough, (2.16%). patients on an individual basis. C Negative Follow-up | 52 (14.05%) | 49 (94.23%) | 34 (65.38%) | 18 (34.62%) | 10(19.23%) | 12 (23.08%) | 11 (21.15%) | 7 (13.46%) | 7(13.46%) | 8(15.38%) | 1(1.92%)
wheeze.*® The goal of this retrospective study was to assess the alteration in respiratory status, both objectively and n
subjectively, following operative hiatal hernia repair and ascertain the relationship with the characteristics such as Dyspnea Status Table 3 | 0ads ratio | ¢ Confidence Interval .
size and type of hiatal hernia : . : o Lower Limit  Upper Limit Positive Initial &
yp - Seen in Table 1. In the pre-operative period, 25.14% of CERD 0,528 e 0.3586 D Positive Follow-up | 41 (11.08%) | 36 (87.80%) | 18 (43.90%) | 26 (63.41%) | 15 (36.59%) | 10 (24.39%) | 11 (26.83%) | 15 (36.59%) | 16 (39.02%) | 7 (17.07%) | 5(12.20%)
patients undergoing surgical repair of their hiatal hernia presented COPD 2367 560 - 12195 0.0050 Tt
M th d P with a complaint of dyspnea; this was significantly reduced to 12.70% ryoT— > 174 0942 - 5.000 0.0689
e O S r'o Ce u reS . . . . FVC FEV1 FEV1/FVC FEF25-75% DLCO TLC RV ERV
in the post-operative period (p <.001). Pre-operative dyspnea CAD 2.793 L111 - 6.993 0.0290 Table 4| n (% A) (% A) (% A) (% A) (% A) (% A) (% ) (% A)
becomes more prevalent as the hernia becomes larger and more i il . e il Overall| 11 [+0.25% .825 -2.57% .5p90 - 1.60% .320 -3.02% .3p76 +3.80% .7p65 - 1.02% .723 -3.97% .427 +36.07% .lpls
Search Criteria, Inclusion & Exclusion Criteria S t;;pe I (11 .-46%), type ! (?16.22%)’ .type " (30:05%),-?nd type - Female| 10 [+ 0.61% 780 | -1.74% .742 - 1.00% 543 | + 0.63% 792 + 6.18% 615 +2.61% 778 + 0.33% 972 | +34.71% 225
A retrospective chart review of our institutions electronic medical record system was conducted after obtaining N a1z, Suirgleel rejpall @ el nerles iesills I signiee Pulmonary Function Tests | | | A EREGTEE AR AR AR TR A TR A T R A R TR TR R T T
approval from institutional review board (IRB). All patients who had undergone hiatal hernia repair between January improvement in dyspnea in the post-operative period for type Il hiatal | Literature suggests that following surgical repair of a ' ' ' ' ' ' ' '
1, 2005-December 31, 2019 were included in the StUdy. All patients under the age of 19 and over the age of 80 were hern.la.S O.Vera” group (p = 044), type Il overall (p < 001) and | .hlatal hernia, nOtany the mOderate-Iarge size, results in Age (y) <60| 6 |+ 1.88% 621 |-4.23% .720 - 3.26% 232 | -12.46% 536 -5.22% 499 -4.34% 658 - 7.02% 533 | +75.11%  .042%
excluded from the study. Fitting this search criteria, a total of 547 patients underwent hiatal hernia repair during this stratified into the moderate (p = .044) and large (p < .001) categories, improved FEV1, FVC, TLC, and VC-.3’5‘7 No changes are seen 2001 5 | -170% 605 |-0.59% 720 | +0.39% 954 | +642% 583 | +10.57% 399 | +147% 951 | -169% 701 | -2.98% 3865
time frame. Patients were included if they had pre- and post-operative PFTs. A total of 11 subjects had pre- and post- and pre IV overall (p = .003) with all categorized as large hiatal in RV (.)r DLCO-3’5_7 However, there is no reporte.d agsqglated Small| 4 |+9.08% 052 |+2.89% .750 - 1.04% 710 | -0.32% 983 | +7.71% N/A - 6.42% NA | -2540% NA | +77.92% NA
operative PFTs. Patients were excluded if their medical record did not provide the size of hernia, the type of hernia, hernias. alteration in FEV,, FVC, TLC, RV, or DLCO that is significantly Moderate| 1 |+12.84% NA |+735% NA | -494% NA | -781% NA | -12.65% NA | +11.93% NA | +885% NA | +57.451% Na
or was missing either pre- or post-operative data. A total of 177 subjects were excluded: 48 lacked a hernia size, 88 _ . associated with dyspnea improvement. Our data supported this Large| 6 |-7.73% 280 | -7.87% 340 | -142% 565 | -3.90% 389 | +631% 541 | -2.53% 692 | -2.25% 624 | +20.27% 473
lacked a type of hernia, and 41 did not have post-operative follow-up charted. Comorbid Conditions and Dyspnea Status | conclusion regarding the PFT values collected and seen in Typel| 4 |+9.08% 052 |+2.89% 750 | -1.04% 710 | -032% 985 | +7.71% NA | -642%  NA | -2540% NA | +77.92% Na
Patients were divided into four groups depending upon Table 3; however, a significant increase in the residual volume Typell| 0 N/A  NA | N/A  NA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Outcome Measures dyspnea status b.efore and after sUhelslr Table 2 presents the | (RV) was observed among the two patients that showed Typelll| 7 |-4.79% 499 | -5.69% 440 | -1.92% 398 | -4.46% 326 | +3.15% 906 | -0.12% 865 [ -040% 738 | +27.70% 252
Patient demographic (i.e. age, sex, reported race) and comorbid conditions data was collected. Pulmonary breakdown of patlent§ based gpop their dyspnea category allong with Improvement m their dysp.nea statu.s. This suggests t.hat through No Dyspnea| 3 |+7.09% 249 |+9.98% 250 | +2.09% 748 | +3587% 231 | +33.40% NA | +4.53% NA | +635% NA N/A N/A
function test (PFT) outcomes included forced vital capacity (FVC), forced expiratory volume in one second (FEV,), the percentage of patients talling into that category. Conducting a removal of the infrathoracic abdominal contents provides a non- Improved| 2 |+4.57% 603 |+2.93% 560 | -176% 656 | +6.22% 914 | +535% 988 | +22.45% 247 | +8.67% 044" | +19.78% 602
total lung capacity (TLC), residual volume (RV), expiratory reserve volume (ERV), and diffusion capacity of the lung binary logistic regression analysis which controls for the pre-operative functional benefit, improving the RV while leaving the other Dyspnea| 6 | -4.61% 750 |-10.68% 270 | -340% 219 | -19.07% 222 | -437% _ 502 | - 14.14% 055 | - 12.87% 212 | +4421% 197
for carbon monoxide (DLCO). The type of hernia was based upon the results of computerized tomography (CT) dyspnea status, significantly associated COmOFI?)IdItIeS with post- volumes unchanged. While insignificant, there was slight | | | | |
scans, endoscopy, and intraoperative assessment by the surgeon. The size of hiatal hernia was assessed via CT operative dyspnea include CQPD (OR 3.34; 95 /ooCI 1.56-12.195; p = decrgase in the F\/C, FEV1, FEV1/FVC ratio, DLCO, TLC, and ERV |n.the patients leth dyspnea Qr worsenmg dyspnea fo.IIowmg Refe r.e n CeS
scan, barium swallow, and intraoperative assessment. Lastly, dyspnea status was collected for each patient for both .0050) and coronary e?rt.e.ry disease (OR 2.79; 95% CI 1.11.-6.99; p = surg!cal repair. ThIS suggests that the presence of dyspnea, or worsening dyspnea, will present with progressively worsening
: } : : .0290). Other comorbidities such as GERD, asthma, and diabetes did respiratory function, observed through the PFTs. 1. Smith CD, McClusky Il DA. Esophagus Benign Diseases of the Esophagus. In:
the pre- and post-operative period. Sy _ _ . N IR st 25 Bl L it o . e G e
not show any significance with post-operative dyspnea while E\‘jig‘;’r‘lce ’Zn?j”: g N,eon:)an'erZOOé'?;?-5266(18. Afgany- SEElE SEEnes Enel Giliniee
Analysis accounting for pre-operative dyspnea. These are seen in Table 3 Limitations 2. Imai TA, Soukiasian HJ. h/ianagément of Compllications in Paraesophageal Hernia
Analysis of demographic variables occurred via a Mann-Whitney test to assess differences in age, and a below. Notablle limitations of thls.study. are the small sample size due to lack of post_—operatllve PFTs. Additionally, there was no ieﬁzgh Inhga}irﬁﬁ;% dCe'?L ’2?;99;3’9;2;(3(531-,33i2-n?]?k'280j‘gfgﬁtgggsil;rﬁﬁgL%-Igzﬁggznd
Fisher’s exact test for assessment of demographic variations in sex, race, type and size of hernia, and smoking _ standardized dyspnea questionnaire used to assess in the pre- and post-operative period. gas trapping in patients with large hiatal hernia. Clin Respir J. 2017.
status. Patients were stratified by the size and type of hiatal hernia. Dyspnea status was assessed as either no Pulmonary Function Tests | 20;:1?1-11(311I/30e”c-<1a§r?|1é Varasovic K. Ina A Falk GL. Laoaresconic resai of larae hiatal
change/worsened or improved/resolved. Comparison of pre- versus post-operative dyspnea was conducted utilizing . Seen in Tab|§F4_|1 a éotal of elevenhpatlents Zad undergone pre- C I " hornia: Impact on dyspnoea. Surg Endose. 2011, doi:10.1007/500464.011-1768.0
a McNemar’s paired test (o = 0.05). For the 11 patients with both pre- and post-operative pulmonary function tests, grllTpost-opebrft.lved a5 Z.d n avgrag?te, t (ejgg%' j‘n aOﬁt-opere:::]lve onciusion 5. Low DE, Simohuk EJ. Effctof parassophageal hernia repai on puimonary function
. . . . : S were obtaine avs prior to an avs followin e Ann Th . 2002. doi:10.1016/S0003-4975(02)03718-9
analysis was conducted on the (?verall group and also stratified by sex, age, size of hernia, type of hernia, and , . Jays p . Y ving Surgical repair of a HH results in improvement in dyspnea. The factors that suggest clinical improvement in dyspnea include a 6.nplaouor;ag, #;?k GL, Ng Zlcc, et al. Left atrial co(mp)ression and the mechanism of
_ i _ operation, respectively. Significantly increased ERV function was , ) , , M 2 97 . . . .
dyspnea status. A two-tailed, paired t-test (a. = 0.05) was used. | | | observed in patients less than 60 years old with an increase of moderate-large and a Type Il or IV HH. However, our results showed that improvement in dyspnea status is not directly related to Fage AR It i & letig® el etk o i Gl Cetielel, 2011
 Further, comorbid conditions underwent binary logistic regression analysis to assess the role each comorbid 75 11% (b = 042). Additionally. for those renorting imoroved dvspnea changes in PFTs. The patients with improvement also show increases in the RV. In patient selection, dyspnea status is more commonly | 7 Carrott PW. Hong J. Kuppusamy M, Kirtiand S, Koshler RP, Low DE. Repair of giant
dition pl the continued d the post-operat d. The odds ratio and 95% confid terval (P ) Y, porting imp ysp - S - - - - o1 df
condition piays inthe continued dyspnea In the post-operative period. 1 he odds ratio an e tatus. th anificantly i 4RV (b = 044 improved in patients that do not currently nor have a history of chronic obstructive pulmonary disease or coronary arterial disease. paraesophageal hernias routinely produces improvement in respiratory function. J
(Cl) were calculated. Statls, there was signiicantly Increase (p=.044). / Clinically assessing for dyspnea relief in the perioperative period necessitates accounting for the type and size of hiatal hernia, the Thorac Cardiovasc Surg. 2012. doi:10.1016/}.jtcvs.2011.10.025
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__degree of pre-operative dyspnea, and the presence of comorbid conditions, notably COPD and CAD. ~ \_gastroesophageal reflux disease. Clin Respir J. 2018. doi:10.1111/crj. 12748 /
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