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General Overview of the Model 

 

Our model is a computer-simulation state-transition Markov model of the risks and 

benefits of hysterectomy in women 18-65 years of age. The base-case analysis was 

constructed to represent a woman requiring hysterectomy without a preoperative 

diagnosis of cancer who would be a potential candidate for one of three modalities of 

hysterectomy: total abdominal hysterectomy, laparoscopic hysterectomy (either total 

laparoscopic hysterectomy or laparoscopic assisted vaginal hysterectomy) or a 

laparoscopic hysterectomy with use of electric power morcellation to facilitate removal 

of the uterus. Given that the prevalence of cancer is highly dependent on age, all models 

were stratified into the following age groups: <40, 40-49, 50-59 and >60 years.
1
 

 

The general model has three components: perioperative events, risk of cancer and 

dissemination, and outcomes of cancer in women with an underlying malignancy. The 

perioperative phase of the model included all events within 6 weeks of the index 

procedure (hysterectomy).
2
 The risk of cancer dissemination phase of the model is based 

on age-specific risks of underlying malignancy and histology-specific estimates of the 

risk of dissemination at the time of hysterectomy.
1
 Women who underwent abdominal 

and laparoscopic hysterectomy with their uteri intact were assumed to not be at risk for 

tumor dissemination while women who underwent electric power morcellation are at risk 

for tumor dissemination through fragmentation of the uterus.
1,3-7

 Finally, the outcomes of 

cancer phase of the model estimated outcomes in women ultimately diagnosed with 

cancer.
8
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Model Assumptions 

 

Perioperative Complications 

Perioperative complications analyzed included the major intraoperative injuries and 

short-term complications defined as outcomes in a recent Cochrane review of 

hysterectomy for benign gynecologic diseases.
2,9,10

 Intraoperative visceral injuries 

included bladder injury, ureteral injury, bowel injury, and vascular injury. Short-term 

outcomes and complications included abdominal wall and wound complications, pelvic 

hematomas, vaginal cuff infection, urinary tract infections, pulmonary infections, and 

pulmonary embolism/venous thromboembolism (Table 1).
2,9,10

 Probabilities for each 

complication were determined through review of published literature.
11-29

 Estimates of 

the risk of each complication were derived from prospective clinical trials for both 

abdominal and laparoscopic hysterectomy.
11-29

 As data specifically describing the risks of 

complications for laparoscopic hysterectomy with electric power morcellation are 

lacking, we assumed the risk of complications was similar to that of laparoscopic 

hysterectomy. 

 

Perioperative Resource Utilization 

Metrics of resource utilization included transfusion, 30-day readmission, return to work, 

and unintended laparotomy for surgical approaches not involving routine laparotomy 

(i.e., conversion to laparotomy in women who underwent laparoscopic 

hysterectomy).
2,9,10

 Like complications, estimates for abdominal and laparoscopic 
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hysterectomy were derived from published, prospective studies.
2,11-29

 Resource utilization 

for laparoscopic hysterectomy with morcellation was assumed to be similar to those of 

laparoscopic hysterectomy. The influence of length of stay is captured in the analysis of 

cost including hospitalization cost and cost associated with loss of productivity. Women 

who underwent unintended laparotomy were assumed to have the cost as those women in 

the primary abdominal hysterectomy group. 

 

Perioperative Mortality 

Estimates of procedure-associated mortality in the literature are highly variable. 

Perioperative death is rare with any type of hysterectomy for apparent benign 

gynecologic disease and, as such, accurate estimates could not be obtained from 

prospective studies. We utilized data from large observational studies and registries to 

estimate the risk of perioperative death by modality of hysterectomy.
30-36

 However, many 

of these sources are based on billing data, therefore, patients whose surgery is initiated as 

a laparoscopic procedure and who experience a catastrophic intraoperative complication 

are likely to undergo emergent laparotomy and subsequently have their procedure coded 

as a laparotomy and abdominal hysterectomy. 

 

Risk of Malignancy  

The risk of malignancy at the time of hysterectomy for presumed benign gynecologic 

disease was based on prevalence estimates from population-based analyses of women 

who underwent minimally invasive hysterectomy (Table 2).
1
 In this report, the 

prevalence of malignancy was 0.27% (95% CI, 0.22-0.32%).
1
 While the prevalence of 
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occult malignancy likely differs for each of the three modalities of hysterectomy, this 

discrepancy is due to differences in patient selection. Our base case model was predicated 

on the premise that a patient was potentially a candidate for any of the three types of 

hysterectomy, and we therefore assumed that the risk of underlying malignancy was 

similar for the three surgical approaches.  

 

Malignancies in women undergoing hysterectomy for benign gynecologic disease may be 

either epithelial endometrial tumors or uterine sarcomas. Population-level data 

demonstrated that endometrial hyperplasia, a precursor to epithelial endometrial tumors is 

found in 0.84% of women who undergo electric power morcellation, suggesting that a 

substantial portion of these tumors may be endometrial cancers.
1
 Among women with an 

occult cancer, our base-case model assumed that 50% of the tumors were uterine 

sarcomas and 50% were epithelial endometrial cancers. A scenario analysis in which a 

higher percentage of the tumors was assumed to be sarcomas was undertaken. We also 

conducted sensitivity analyses and examined outcomes based on varying estimates of the 

prevalence of malignancy. Prevalence estimates of occult uterine leiomyosarcomas which 

range from 0.09-1.0% at single institution studies, and 0.28% (all sarcomas) to 0.20% 

(leiomyosarcoma) by the United States Food and Drug Administration.
3,6,37

 

 

Risk of Tumor Dissemination 

Women who underwent either abdominal or laparoscopic hysterectomy were assumed to 

have had their uteri removed intact without disruption of any occult malignancies. In 

contrast, women who undergo laparoscopic hysterectomy with electric power 
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morcellation are at risk for tumor dissemination from disruption of the uterus within the 

abdominal cavity. A study of women with apparent stage I leiomyosarcomas who 

underwent hysterectomy with morcellation noted clinically apparent disseminated 

intraperitoneal tumors in 28.6% of patients who underwent re-exploration.
4
 Data 

describing the risk of tumor dissemination in women with epithelial endometrial tumors 

who underwent hysterectomy with morcellation are largely lacking. Our base-case 

scenario assumed a risk of dissemination of 28.6% for women with leiomyosarcomas and 

20.0% for those with epithelial endometrial tumors. Patients with tumor dissemination 

were classified as metastatic (stage IV) cancer. Given the limited data for these estimates, 

we performed scenario analyses in which the risk of dissemination was modeled from 10-

60% for leiomyosarcomas and 10-40% for epithelial endometrial tumors.  

 

Indeterminate Smooth Muscle Tumors 

The classification of uterine smooth muscle tumors follows a spectrum from benign 

leiomyoma to leiomyosarcoma.
6,38,39

 A number of variants including smooth muscle 

tumors of uncertain malignant potential (STUMP), mitotically active leiomyoma and 

atypical leiomyoma that have some worrisome histologic features (increased mitotic 

active, atypia, tumor necrosis) but do not meet the diagnostic criteria for leiomyosarcoma 

have been described.
39

 Although not clearly malignant, these neoplasms may recur. At 

the time of recurrence, the neoplasm may be classified as a leiomyosarcoma, or, 

alternatively, these neoplasms may recur with histologic features that do not clearly 

warrant classification as a leiomyosarcoma.
38
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From population-based data we estimated that the prevalence of indeterminate smooth 

muscle tumors at the time of hysterectomy was 0.11% (95% CI, 0.07-0.14%) (Table 2).
1
 

A prior report that examined women with smooth muscle tumors of uncertain malignant 

potential who underwent re-exploration after hysterectomy and morcellation noted a rate 

of dissemination of 25.0%.
4
 Among women with these neoplasms, we estimated a 

recurrence rate of 7.3%.
38

 Among those women who recur, one third of neoplasms are 

classified as leiomyosarcomas and two thirds as indeterminate smooth muscle 

neoplasms.
38

 Treatment for recurrent smooth muscle tumors consists of repeat surgical 

resection.
38

 Those women who recurred with a sarcoma were then classified as a 

metastatic leiomyosarcoma.  

 

Tumor Stage Distribution and Survival 

Estimates of tumor distribution and survival were derived from the National Cancer 

Institute’s Surveillance, Epidemiology, and End Results (SEER) database (Tables 3 and 

4).
8
 SEER is a population-based tumor registry that captures detailed clinical, 

demographic, and outcomes data on 28% of the U.S. population. Stage distributions as 

well as survival were estimated separately for each age strata and for each histologic 

tumor subtype. The percentage of women surviving from surgery until five-years was 

calculated at yearly intervals. 

 

Costs 

Total costs were modeled from a societal perspective. The cost of each modality of 

hysterectomy was captured using data from the Perspective database (Premier, Inc).
40-42
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Perspective captures direct hospital costs and not charges. Costs are measured within the 

database using an itemized log of all services a patient receives. Cost data from 

Perspective has been validated and utilized for a number of outcomes studies, including 

studies of hysterectomy.
40-44

 Further, unlike other data sources, the structure of the 

Perspective database allows the capture of women who underwent hysterectomy with 

electric power morcellation so costs of morcellator-associated procedures can be directly 

captured.
1
 Among women who experienced perioperative complications, the adjusted 

excess cost of each complication was estimated from the same data source. Similarly, the 

costs associated with resource utilization were obtained in a similar manner and verified 

through a search of published literature. 

 

The cost of cancer care was estimated based on the phases of care paradigm and 

incorporated both health-related costs and time costs.
45-47

 Briefly, the care of cancer 

patients is divided into three clinical phases: initial, continuing, and last year of life.
45-47

 

The initial phase of care occurs in the first 12 months after diagnosis, the last year of life 

phase as the final 12 months of life, and the continuing phase encompasses all of the time 

in between.
45-47

 Phase of care costs for women with uterine cancer were estimated based 

on the data of Yabroff and colleagues. The health-related cost of the initial phase of care 

for all patients with uterine cancer was $16,268 (95% CI, $15,597-$16,939), the annual 

cost of continuing care was $916 (95% CI, $810-$1023), and the last year of life cost for 

those women with cancer who died was $24,651 (95% CI, $23,769-$25,532).
47

 These 

cost estimates represent the excess cost of cancer-related care relative to non-cancer 
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controls.
47

 The perioperative costs, including hysterectomy, were assumed to be included 

in the initial phase of care to avoid double counting of procedure-associated costs. 

 

The U.S Department of Labor Bureau of Statistics data was used to define the median 

cost of lost wages per week for women.
48

 Women were assumed to have lost wages 

during the acute perioperative recovery period (until time to return to work) and from 

patient time costs associated with cancer care, including outpatient physician visits, 

emergency room visits, chemotherapy, radiation therapy, hospitalizations, and 

ambulatory surgery.
49

 We used reported patient time in hours and weekly wage to 

calculate the time-related costs of uterine cancer for the initial phase, continuing phase, 

and last year of life.
49

 All cost data was adjusted to 2013 U.S. dollars using the Bureau of 

Labor Statistics Consumer Price Index for Medical Costs. All costs were discounted 3% 

annually. 

 

Utilities 

Quality-of-life weights (utilities) were applied to post-surgery health states (abdominal 

hysterectomy, laparoscopic hysterectomy, laparoscopic hysterectomy with morcellation) 

and cancer outcomes from the available literature.
50-59

 Utility values ranged from 0.0 to 

1.0, where death is assigned a value of 0.0 and full health a value of 1.0. Utilities for 

abdominal hysterectomy were discounted compared to minimally invasive procedures. 

We applied the post-surgery utility for 6 weeks after surgery, at which point patients 

return to baseline if no cancer is identified (utility=1), or assume the utility of cancer. 

Studies evaluating the health utility of leiomyosarcoma were lacking, so we assumed the 
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utility of soft tissue sarcoma.
54,57

 We utilized a value of 0.83 for endometrial cancer 

(stages I-III), 0.60 for leiomyosarcoma (stages I-III), and 0.52 for metastatic disease.  

 

Probabilistic Sensitivity Analyses of Model Parameters 

 

Probabilistic sensitivity analyses using Monte Carlo simulations were utilized to estimate 

the uncertainty around our parameters. We performed probabilistic sensitivity analysis on 

the cost of surgery using a gamma distribution that incorporated the range of costs 

generated by estimates of the risk of complications from the literature. Estimates of 

mortality, the risk of underlying cancer, age-specific stage distribution of cancer, stage 

and histology-specific estimates of survival and utilities were assumed to follow a beta 

distribution. The cost of cancer care and follow up was assumed to follow a normal 

distribution.
47,49

 We performed 1000 simulations and report the mean and standard error 

for each estimate. 

 

Scenario Analyses 

 

We modeled the outcomes of the three modalities of hysterectomy in women undergoing 

hysterectomy for presumed benign gynecologic disease. The base-case model was 

stratified by age: <40, 40-49, 50-59 and >60 years and the underlying risk of occult 

malignancy estimated to be 0.06%, 0.13%, 0.60%, and 2.4% for each age cohort, 

respectively.
1
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We conducted a series of scenario analyses in which the underlying assumptions about 

the risk and behavior of the occult malignancy were varied. First, we developed a 

simulation in which the risk of malignancy was reduced by 25% for each age group, and, 

alternatively, increased by 25% for each age group. A second scenario analysis 

simulation was conducted in which the risk of tumor dissemination in women with an 

underlying malignancy was altered. For this model, we first estimated outcomes if the 

risk of dissemination was increased to 40% in women with epithelial endometrial tumors 

and 60% in women with uterine sarcomas. We then developed a model in which the risk 

of dissemination was lowered to 10% for both tumor types. Finally, a third scenario 

analysis was undertaken in which the distribution of tumor types was varied. In this 

model, we assumed that 75% of the tumors were sarcomas and 25% epithelial 

endometrial tumors. 

 

Relative to performance of abdominal hysterectomy, we projected the change in cost, 

change in life years, change in quality adjusted life years (QALYs), and the incremental 

cost effectiveness ratio (ICER, additional cost divided by change in QALYs or change in 

life years) for laparoscopic hysterectomy with electric power morcellation. We also 

report the impact of modality of hysterectomy on outcomes per 10,000 women. 

Outcomes analyzed included complications, cases of metastatic cancer, all cause 

mortality, perioperative mortality, and mortality from cancer. 

 

 

 

 

 

 



 11 

References 

1. Wright JD, Tergas AI, Burke WM, et al. Uterine pathology in women 
undergoing minimally invasive hysterectomy using morcellation. Jama 
2014;312:1253-5. 
2. Nieboer TE, Johnson N, Lethaby A, et al. Surgical approach to hysterectomy 
for benign gynaecological disease. Cochrane Database Syst Rev 2009:CD003677. 
3. Hagemann IS, Hagemann AR, LiVolsi VA, Montone KT, Chu CS. Risk of occult 
malignancy in morcellated hysterectomy: a case series. Int J Gynecol Pathol 
2011;30:476-83. 
4. Oduyebo T, Rauh-Hain AJ, Meserve EE, et al. The value of re-exploration in 
patients with inadvertently morcellated uterine sarcoma. Gynecol Oncol 
2014;132:360-5. 
5. Park JY, Park SK, Kim DY, et al. The impact of tumor morcellation during 
surgery on the prognosis of patients with apparently early uterine leiomyosarcoma. 
Gynecol Oncol 2011;122:255-9. 
6. Seidman MA, Oduyebo T, Muto MG, Crum CP, Nucci MR, Quade BJ. Peritoneal 
dissemination complicating morcellation of uterine mesenchymal neoplasms. PLoS 
One 2012;7:e50058. 
7. Einstein MH, Barakat RR, Chi DS, et al. Management of uterine malignancy 
found incidentally after supracervical hysterectomy or uterine morcellation for 
presumed benign disease. Int J Gynecol Cancer 2008;18:1065-70. 
8. Surveillance, Epidemiology, and End Results Database. (Accessed July 15, 
2014, at http://healthservices.cancer.gov/seermedicare/overview/.) 
9. Johnson N, Barlow D, Lethaby A, Tavender E, Curr L, Garry R. Methods of 
hysterectomy: systematic review and meta-analysis of randomised controlled trials. 
Bmj 2005;330:1478. 
10. Kluivers KB, Johnson NP, Chien P, Vierhout ME, Bongers M, Mol BW. 
Comparison of laparoscopic and abdominal hysterectomy in terms of quality of life: 
a systematic review. Eur J Obstet Gynecol Reprod Biol 2008;136:3-8. 
11. Ellstrom M, Olsen MF, Olsson JH, Nordberg G, Bengtsson A, Hahlin M. Pain 
and pulmonary function following laparoscopic and abdominal hysterectomy: a 
randomized study. Acta Obstet Gynecol Scand 1998;77:923-8. 
12. Falcone T, Paraiso MF, Mascha E. Prospective randomized clinical trial of 
laparoscopically assisted vaginal hysterectomy versus total abdominal 
hysterectomy. Am J Obstet Gynecol 1999;180:955-62. 
13. Ferrari MM, Berlanda N, Mezzopane R, Ragusa G, Cavallo M, Pardi G. 
Identifying the indications for laparoscopically assisted vaginal hysterectomy: a 
prospective, randomised comparison with abdominal hysterectomy in patients with 
symptomatic uterine fibroids. Bjog 2000;107:620-5. 
14. Garry R, Fountain J, Mason S, et al. The eVALuate study: two parallel 
randomised trials, one comparing laparoscopic with abdominal hysterectomy, the 
other comparing laparoscopic with vaginal hysterectomy. Bmj 2004;328:129. 
15. Harkki-Siren P, Sjoberg J, Toivonen J, Tiitinen A. Clinical outcome and tissue 
trauma after laparoscopic and abdominal hysterectomy: a randomized controlled 
study. Acta Obstet Gynecol Scand 2000;79:866-71. 

http://healthservices.cancer.gov/seermedicare/overview/


 12 

16. Hwang JL, Seow KM, Tsai YL, Huang LW, Hsieh BC, Lee C. Comparative study 
of vaginal, laparoscopically assisted vaginal and abdominal hysterectomies for 
uterine myoma larger than 6 cm in diameter or uterus weighing at least 450 g: a 
prospective randomized study. Acta Obstet Gynecol Scand 2002;81:1132-8. 
17. Kluivers KB, Hendriks JC, Mol BW, et al. Quality of life and surgical outcome 
after total laparoscopic hysterectomy versus total abdominal hysterectomy for 
benign disease: a randomized, controlled trial. J Minim Invasive Gynecol 
2007;14:145-52. 
18. Kongwattanakul K, Khampitak K. Comparison of laparoscopically assisted 
vaginal hysterectomy and abdominal hysterectomy: a randomized controlled trial. J 
Minim Invasive Gynecol 2012;19:89-94. 
19. Langebrekke A, Eraker R, Nesheim BI, Urnes A, Busund B, Sponland G. 
Abdominal hysterectomy should not be considered as a primary method for uterine 
removal. A prospective randomised study of 100 patients referred to hysterectomy. 
Acta Obstet Gynecol Scand 1996;75:404-7. 
20. Lumsden MA, Twaddle S, Hawthorn R, et al. A randomised comparison and 
economic evaluation of laparoscopic-assisted hysterectomy and abdominal 
hysterectomy. Bjog 2000;107:1386-91. 
21. Marana R, Busacca M, Zupi E, Garcea N, Paparella P, Catalano GF. 
Laparoscopically assisted vaginal hysterectomy versus total abdominal 
hysterectomy: a prospective, randomized, multicenter study. Am J Obstet Gynecol 
1999;180:270-5. 
22. Olsson JH, Ellstrom M, Hahlin M. A randomised prospective trial comparing 
laparoscopic and abdominal hysterectomy. Br J Obstet Gynaecol 1996;103:345-50. 
23. Perino A, Cucinella G, Venezia R, Castelli A, Cittadini E. Total laparoscopic 
hysterectomy versus total abdominal hysterectomy: an assessment of the learning 
curve in a prospective randomized study. Hum Reprod 1999;14:2996-9. 
24. Raju KS, Auld BJ. A randomised prospective study of laparoscopic vaginal 
hysterectomy versus abdominal hysterectomy each with bilateral salpingo-
oophorectomy. Br J Obstet Gynaecol 1994;101:1068-71. 
25. Ribeiro SC, Ribeiro RM, Santos NC, Pinotti JA. A randomized study of total 
abdominal, vaginal and laparoscopic hysterectomy. Int J Gynaecol Obstet 
2003;83:37-43. 
26. Schutz K, Possover M, Merker A, Michels W, Schneider A. Prospective 
randomized comparison of laparoscopic-assisted vaginal hysterectomy (LAVH) with 
abdominal hysterectomy (AH) for the treatment of the uterus weighing >200 g. Surg 
Endosc 2002;16:121-5. 
27. Seracchioli R, Venturoli S, Vianello F, et al. Total laparoscopic hysterectomy 
compared with abdominal hysterectomy in the presence of a large uterus. J Am 
Assoc Gynecol Laparosc 2002;9:333-8. 
28. Summitt RL, Jr., Stovall TG, Steege JF, Lipscomb GH. A multicenter 
randomized comparison of laparoscopically assisted vaginal hysterectomy and 
abdominal hysterectomy in abdominal hysterectomy candidates. Obstet Gynecol 
1998;92:321-6. 
29. Yuen PM, Mak TW, Yim SF, et al. Metabolic and inflammatory responses after 
laparoscopic and abdominal hysterectomy. Am J Obstet Gynecol 1998;179:1-5. 



 13 

30. Boyd LR, Novetsky AP, Curtin JP. Effect of surgical volume on route of 
hysterectomy and short-term morbidity. Obstet Gynecol 2010;116:909-15. 
31. Brummer TH, Jalkanen J, Fraser J, et al. FINHYST, a prospective study of 5279 
hysterectomies: complications and their risk factors. Hum Reprod 2011;26:1741-51. 
32. Hansen CT, Moller C, Daugbjerg S, Utzon J, Kehlet H, Ottesen B. Establishment 
of a national Danish hysterectomy database: preliminary report on the first 13,425 
hysterectomies. Acta Obstet Gynecol Scand 2008;87:546-57. 
33. Kafy S, Huang JY, Al-Sunaidi M, Wiener D, Tulandi T. Audit of morbidity and 
mortality rates of 1792 hysterectomies. J Minim Invasive Gynecol 2006;13:55-9. 
34. Makinen J, Johansson J, Tomas C, et al. Morbidity of 10 110 hysterectomies by 
type of approach. Hum Reprod 2001;16:1473-8. 
35. Varol N, Healey M, Tang P, Sheehan P, Maher P, Hill D. Ten-year review of 
hysterectomy morbidity and mortality: can we change direction? Aust N Z J Obstet 
Gynaecol 2001;41:295-302. 
36. Wiser A, Holcroft, C.A., Tulandi, T., Abenhaim, H.A. Abdominal versus 
laparoscopic hysterectomy for benign diseases: evaluation of morbidity and 
mortality among 465,798 cases. Gynecol Surg 2013;10:117-22. 
37. Food and Drug Administration. Quantitative assessment of the prevalence of 
unsuspected uterine sarcoma in women undergoing treatment of uterine fibroids. 
(Accessed September, 29, 2014, at 
http://www.fda.gov/downloads/MedicalDevices/Safety/AlertsandNotices/UCM39
3589.pdf.) 
38. Guntupalli SR, Ramirez PT, Anderson ML, Milam MR, Bodurka DC, Malpica A. 
Uterine smooth muscle tumor of uncertain malignant potential: a retrospective 
analysis. Gynecol Oncol 2009;113:324-6. 
39. Bell SW, Kempson RL, Hendrickson MR. Problematic uterine smooth muscle 
neoplasms. A clinicopathologic study of 213 cases. Am J Surg Pathol 1994;18:535-
58. 
40. Kollef MH, Hamilton CW, Ernst FR. Economic impact of ventilator-associated 
pneumonia in a large matched cohort. Infect Control Hosp Epidemiol 2012;33:250-
6. 
41. Lagu T, Rothberg MB, Shieh MS, Pekow PS, Steingrub JS, Lindenauer PK. 
Hospitalizations, costs, and outcomes of severe sepsis in the United States 2003 to 
2007. Critical care medicine 2012;40:754-61. 
42. Lindenauer PK, Pekow PS, Lahti MC, Lee Y, Benjamin EM, Rothberg MB. 
Association of corticosteroid dose and route of administration with risk of 
treatment failure in acute exacerbation of chronic obstructive pulmonary disease. 
Jama 2010;303:2359-67. 
43. Wright JD, Ananth CV, Lewin SN, et al. Robotically assisted vs laparoscopic 
hysterectomy among women with benign gynecologic disease. Jama 2013;309:689-
98. 
44. Wright JD, Burke WM, Wilde ET, et al. Comparative effectiveness of robotic 
versus laparoscopic hysterectomy for endometrial cancer. J Clin Oncol 2012;30:783-
91. 
45. Brown ML, Riley GF, Schussler N, Etzioni R. Estimating health care costs 
related to cancer treatment from SEER-Medicare data. Med Care 2002;40:IV-104-17. 

http://www.fda.gov/downloads/MedicalDevices/Safety/AlertsandNotices/UCM393589.pdf.
http://www.fda.gov/downloads/MedicalDevices/Safety/AlertsandNotices/UCM393589.pdf.


 14 

46. Warren JL, Brown ML, Fay MP, Schussler N, Potosky AL, Riley GF. Costs of 
treatment for elderly women with early-stage breast cancer in fee-for-service 
settings. J Clin Oncol 2002;20:307-16. 
47. Yabroff KR, Lamont EB, Mariotto A, et al. Cost of care for elderly cancer 
patients in the United States. J Natl Cancer Inst 2008;100:630-41. 
48. United States Department of Labor. Bureau of Labor Statistics. (Accessed 
October 3., 2014, at http://www.bls.gov/cps/cpsaat37.htm.) 
49. Yabroff KR, Davis WW, Lamont EB, et al. Patient time costs associated with 
cancer care. J Natl Cancer Inst 2007;99:14-23. 
50. Fennessy FM, Kong CY, Tempany CM, Swan JS. Quality-of-life assessment of 
fibroid treatment options and outcomes. Radiology 2011;259:785-92. 
51. Gorlero F, Lijoi D, Biamonti M, et al. Hysterectomy and women satisfaction: 
total versus subtotal technique. Arch Gynecol Obstet 2008;278:405-10. 
52. Grann VR, Jacobson JS, Sundararajan V, Albert SM, Troxel AB, Neugut AI. The 
quality of life associated with prophylactic treatments for women with BRCA1/2 
mutations. Cancer J Sci Am 1999;5:283-92. 
53. Grann VR, Jacobson JS, Thomason D, Hershman D, Heitjan DF, Neugut AI. 
Effect of prevention strategies on survival and quality-adjusted survival of women 
with BRCA1/2 mutations: an updated decision analysis. J Clin Oncol 2002;20:2520-
9. 
54. Guest JF, Sladkevicius E, Gough N, Linch M, Grimer R. Utility values for 
advanced soft tissue sarcoma health States from the general public in the United 
kingdom. Sarcoma 2013;2013:863056. 
55. Kwon JS, Sun CC, Peterson SK, et al. Cost-effectiveness analysis of prevention 
strategies for gynecologic cancers in Lynch syndrome. Cancer 2008;113:326-35. 
56. Sculpher M, Manca A, Abbott J, Fountain J, Mason S, Garry R. Cost 
effectiveness analysis of laparoscopic hysterectomy compared with standard 
hysterectomy: results from a randomised trial. Bmj 2004;328:134. 
57. Soini EJ, Garcia San Andres B, Joensuu T. Trabectedin in the treatment of 
metastatic soft tissue sarcoma: cost-effectiveness, cost-utility and value of 
information. Ann Oncol 2011;22:215-23. 
58. Tengs TO, Wallace A. One thousand health-related quality-of-life estimates. 
Med Care 2000;38:583-637. 
59. Yang KY, Caughey AB, Little SE, Cheung MK, Chen LM. A cost-effectiveness 
analysis of prophylactic surgery versus gynecologic surveillance for women from 
hereditary non-polyposis colorectal cancer (HNPCC) Families. Familial cancer 
2011;10:535-43. 
 
 

http://www.bls.gov/cps/cpsaat37.htm.

