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Abstract

Introduction: We hypothesize that postoperative anemia will predict length of stay (LOS) for geriatric patients undergoing
minimally invasive (MIS) lumbar spine fusions. Materials and Methods: Patients who underwent MIS lateral and transforaminal
lumbar interbody fusion between January 2017 and March 2018 at an academic tertiary care referral center were selected. Eighty-
one patients were included. The primary outcome variable was LOS, measured in days. The predictors studied were preoperative
hemoglobin (Hgb), postoperative day | Hgb, postoperative nadir Hgb, intraoperative Hgb decrement (preoperative Hgb-
postoperative day | Hgb), perioperative Hgb decrement (preoperative Hgb-postoperative nadir Hgb), age, American Society
of Anesthesiologists—Physical Status (ASA-PS) score, volume of perioperative intravenous (IV) fluids (IVFs), and number of levels
fused. Simple linear regression and analysis of variance were used for statistical analysis. Results: In the present study, pre-
operative anemia was not associated with longer LOS (P = .15). Postoperative anemia was associated with longer LOS as both
postoperative day | Hgb (P = .05*) and postoperative nadir Hgb (P < .0001*) predicted longer LOS. Greater intraoperative Hgb
decrement did not predict longer LOS (P = .36); however, greater perioperative Hgb decrement predicted longer LOS (P <
.0001%*). Older age (P = .01*) and greater number of levels fused (P = .03*) predicted longer LOS; however, a greater ASA-PS
classification did not predict longer LOS. Greater IVF administration was associated with longer LOS (P < .0001%*). Discussion:
Postoperative nadir Hgb (P < .0001*) was more predictive of longer LOS than postoperative day | Hgb (P = .05%). There is a
perioperative Hgb decrement associated with longer LOS (P < .0001%*). Geriatric patients may be more susceptible to the
potential contributors to Hgb decrement, including occult bleeding post-op and hemodilution from IVF administration.
Conclusion: Postoperative anemia, perioperative decrement in Hgb, older age, greater number of levels fused, and greater total
IVFs administered predict longer LOS. Understanding the impact of these factors on LOS is critical as these procedures
increasingly move to the outpatient setting.
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Preoperative anemia has been identified as a predictor of longer
LOS, postoperative complications, and 30-day hospital read-
missions for patients undergoing elective spine surgery.””’
Older patients are more likely to be preoperatively anemic and
more sensitive to intraoperative hemodilution.®

The impact of postoperative anemia on LOS has not been
completely elucidated. A study from the Netherlands found
that postoperative use of packed red cells in spine surgery
patients increased LOS in the intensive care unit and ward;
however, the patient sample was limited to those who had an
intraoperative blood loss of 2 L or greater.” The mean age
(standard deviation) in this study was 55.1 (15.2). Their data
suggest that older patients were more likely to have higher
intraoperative and postoperative bleeding.

There are several relevant trends in modern spine surgery
allowing more operations to move to the outpatient setting
including in the geriatric population. Specifically, an increase
in minimally invasive techniques allows for lower blood loss
and in theory faster recovery. It is important to understand,
however, that just because the external blood loss is low, there
is likely significant occult blood loss with techniques such as
lateral lumbar fusions and transforaminal lumbar fusions.

In this study, we sought to investigate the impact of post-
operative anemia on LOS for minimally invasive (MIS) lateral
and transforaminal lumber interbody fusions using simple lin-
ear regression (SLR).

Materials and Methods

In a retrospective study, all patients who underwent MIS lum-
bar fusions between January 2017 and March 2018 at an aca-
demic tertiary care center and met the inclusion criteria were
selected. The inclusion criteria were that patients underwent
lateral lumbar interbody fusion (LLIF) and transforaminal lum-
bar interbody fusion (TLIF) with decompression and posterior
spinal fusion of up to 4 levels within the specified time frame.
All operations were performed using minimally invasive tech-
nique, working through small sequential incisions. Patients
who underwent open procedures involving large or longitudi-
nal midline incisions were not included in this study due to
significantly higher expected blood loss. Additionally, patients
had to have preoperative and postoperative complete blood
counts (CBCs) documented in the electronic medical record.

One of 3 surgeons performed the operations. This study
received institutional review board approval (Carilion Clinic,
Roanoke, VA, Protocol #2581).

Demographic data collected were limited to age and gender.
Perioperative data collected included diagnosis, surgical
approach, number of levels fused, perioperative volume of
intravenous (IV) fluids (IVFs) administered, American Society
of Anesthesiologists—Physical Status (ASA-PS) score, preo-
perative hemoglobin (Hgb) level, postoperative day 1 Hgb, and
postoperative nadir Hgb.

The primary outcome variable was LOS, measured in days.
During the study period, at our institution, a CBC was ordered
on each postoperative day. We defined postoperative day 1

Hgb as the Hgb value recorded during the first postoperative
day, and postoperative nadir Hgb as the lowest Hgb value
recorded over a patient’s entire postoperative period. We
defined intraoperative Hgb decrement as (preoperative Hgb-
postoperative day 1 Hgb) and perioperative Hgb decrement
as (preoperative Hgb-postoperative nadir Hgb). Simple linear
regression models were made using preoperative Hgb, post-
operative day 1 Hgb, postoperative nadir Hgb, intraoperative
Hgb decrement, and perioperative Hgb decrement as the pre-
dictor variables and LOS measured in days as the outcome
variable.

For a more thorough analysis of LOS, we also studied the
relationship between patient age, number of levels fused, ASA-
PS score, perioperative IVF administration, and LOS.

Simple linear regression models were made for age and
perioperative IVFs administered. Analysis of variance
(ANOVA) models were made for number of levels fused and
ASA-PS, as these 2 variables are discrete rather than contin-
uous. The outcome variable in each model was LOS, measured
in days. No patient had hospital stay extended solely for the
reason of low Hgb.

Of the 81 patients, one patient had a preoperative Hgb, but
no postoperative Hgb value recorded. Intravenous fluid admin-
istration data were unavailable for six of 81 patients. Data
available for these patients (ie, preoperative Hgb, age, number
of levels fused, and ASA-PS) were utilized within the study, so
these patients were not excluded from the study. We report
additional data for these six patients in section “Results.”

As an additional analysis, we analyzed the relationship
between number of levels fused and perioperative Hgb decre-
ment, and postoperative nadir Hgb using ANOVA.

Statistical Analysis

For the SLR analyses, the predictor variable (ie, preoperative
Hgb, postoperative day 1 Hgb, etc) was the x-axis value and
LOS was the outcome variable or y-axis value.

GraphPad PRISM 8 Software was used to analyze the SLR
models. The output included a P value reflecting the probabil-
ity of a significant linear relationship, the correlation coeffi-
cient or R value, and the R? value, which is the proportion of
variance in the outcome variable predicted by the predictor
variable. Relationships between the discrete predictors, number
of levels fused and ASA-PS, and LOS were analyzed using
1-way ANOVA.

Results

Eighty-one patients who had undergone MIS LLIF/TLIF of up
to 4 levels at an academic tertiary care center were included in
the study, 26 were male and 55 were female. The average patient
age was 62.8 years (range: 19-83). The mean number of levels
fused was 1.65. The mean ASA-PS score for all patients was
2.54. Mean LOS for all patients was 2.8 days. More patients
underwent LLIF (69) than TLIF (12). The most common pre-
operative diagnosis was lumbar stenosis. On average, patients
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Table 1. Demographics and Introductory Data for Study Patients.

Demographic Value
N 8l
Mean age (SD) 62.8 (13)
Male 26
Female 55
Mean levels fused (SD) 1.65 (0.83)
Mean ASA-PS (SD) 2.54 (0.61)
Mean length of stay in days (SD) 2.8 (1.3)
MIS LLIF 68
MIS TLIF 12
Diagnosis
Lumbar stenosis 63
Degenerative disc disease 5
Degenerative scoliosis 4
Other 9
Mean volume of perioperative IV fluids given (mL) 2762

Abbreviations: ASA-PS, American Society of Anesthesiologists—Physical Status;
IV, intravenous; LLIF, lateral lumbar interbody fusion; MIS, minimally invasive
spine; SD, standard deviation; TLIF, transforaminal lumbar interbody fusion.
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Figure |. Lower preoperative hemoglobin was not associated with
longer length of stay (P = .1508).

were administered 2762 mL of IVFs over the perioperative
period. These data are depicted in Table 1.

Simple linear regression models were made setting preo-
perative Hgb, postoperative day 1 Hgb, and postoperative nadir
Hgb as the predictor variable and LOS as the outcome variable.
Preoperative anemia was not associated with a longer LOS (P
= .15; Figure 1); however, lower postoperative day 1 Hgb was
associated with longer LOS (P = .05%; Figure 2). Lower post-
operative nadir Hgb had stronger association with a longer LOS
(P < .0001*; Figure 3). We also analyzed postoperative nadir
Hgb as cohorts, Hgb < 10 g/dL, Hgb 10 to 12 g/dL, and Hgb >
12 g/dL. Patients with postoperative nadir Hgb > 12 g/dL had
the shortest mean LOS at 1.86 days. Patients with postoperative
nadir Hgb < 10 g/dL had the longest mean LOS at 3.53 days
(P = .000126%*; Figure 4).

Simple linear regression models were made setting intrao-
perative Hgb decrement (preoperative Hgb-postoperative day 1
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Figure 2. Lower post-op day | hemoglobin level was associated with
longer length of stay (P = .0483%).
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Figure 3. Lower postoperative nadir hemoglobin was significantly
associated with longer length of stay.

Postoperative Nadir Hgb (g/dl) N Mean LOS (d)
<10 13 3.53
10-12 45 3.08
>12 22 1.86

Figure 4. Analyzing postoperative nadir hemoglobin (Hgb) using clin-
ical thresholds of normal (Hgb > 12 g/dL), moderate anemia (Hgb =
10-12 g/dL), and severe anemia (Hgb < 10 g/dL), we find that patients
with normal postoperative nadir Hgb had shortest length of stay (P =
.000126%*).

Hgb) and perioperative Hgb decrement (preoperative Hgb-
postoperative nadir Hgb) as the predictor variable and LOS
as the outcome variable. Intraoperative Hgb decrement was not
associated with a longer LOS (P = .36; Figure 5); however, a
greater perioperative Hgb decrement was significantly associ-
ated with longer LOS (P < .0001*; Figure 6).

Analysis of variance models were made setting number of
levels fused and ASA-PS as the predictor variable and LOS as
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Intraoperative Hgb Decrement and LOS
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Figure 5. A greater intraoperative hemoglobin (Hgb) decrement,
defined as the difference between the pre-op Hgb and post-op day |
Hgb, was not associated with longer length of stay (P = .3579).
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Figure 6. A greater perioperative hemoglobin (Hgb) decrement,
defined as the difference between the pre-op Hgb and post-op nadir
Hgb, was associated with longer length of stay (P < .0001%).

ASA-PS N Mean LOS (d)
I (No disease) 3 2.57
2 (Mild systemic disease) 33 2.58
3 (Severe systemic disease) 43 3.00
4 (Greater systemic disease) 2 2.90

Figure 7. American Society of Anesthesiologists—Physical Status
score was not associated with longer length of stay (P = .60).

the outcome variable. Having a higher ASA-PS classification,
indicating patients with more severe systemic disease, did not
predict a longer LOS (P = .60; Figure 7). However, having
greater number of levels fused did predict longer LOS (P =
.03%*; Figure 8).

Finally, SLR models were made setting age and periopera-
tive volume of IVFs administered as the predictor variable and
LOS as the outcome variable. There was a clear relationship

Number of Levels Fused N Mean LOS (d)
| 43 2.47
2 25 3.35
3 10 2.68
4 3 391

Figure 8. Greater number of levels fused in surgery was associated
with longer length of stay (P = .03%).
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Figure 9. Increased age was associated with longer length of stay (P =
.0058%).
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Figure 10. Greater perioperative intravenous fluid administration
was associated with longer length of stay (P <.0001).

between increased age and longer LOS (P = .0058%*; Figure 9).
Greater volume of IVFs administered was also significantly
associated with longer LOS (P < .0001%*; Figure 10). Intrave-
nous fluid data were unavailable for 6 patients. The mean LOS
of these 6 patients was 3.1 days, while the mean LOS of the
entire group was 2.8 days (P = .70). The mean number of levels
fused of these 6 patients was 1.67, while the mean for the entire
group was 1.65 (P = .97). The mean postoperative nadir Hgb
for these 6 patients was 11.85 g/dL, while the mean for the
entire group was 11.21 g/dL (P = .24). The mean age for these
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Perioperative Hgb

Number of Levels Fused N Decrement (g/dl)
| 43 2.19
2 24 2.76
3 10 261
4 3 3.87
Figure 1. There was an association between greater number

of levels fused and greater perioperative hemoglobin decrement
(P = .003%).

Number of Levels Fused N Postoperative Nadir Hgb (g/dl)

| 43 11.46
2 24 10.99
3 10 11.19
4 3 9.43

Figure 12. There was no significant association between number of
levels fused and postoperative nadir hemoglobin (P = .08).

6 patients was 64.7 years (range: 45-81), while the mean for the
entire group was 62.8 years (range: 19-83; P = .75).

Figure 11 reports a significant relationship between greater
number of levels fused and greater perioperative Hgb decre-
ment (P = .003*). Figure 12 reports that the relationship
between number of levels fused and postoperative nadir Hgb
was not significant (P = .08).

Discussion

Minimally invasive spine surgery has allowed increasingly
complex procedures to be performed safely in the geriatric
population with low complication rates and shorter LOS. In
the present study, we seek to better understand factors related
to LOS, specifically Hgb. While previous studies have docu-
mented an association between lower preoperative Hgb and
longer LOS, in our study, lower preoperative Hgb (P = .15)
was not found to predict longer LOS.”>” The mean preoperative
Hgb for all patients was 13.7 g/dL. Only 6 (7.4%) patients had a
preoperative Hgb lower than 12.0 g/dL; therefore, preoperative
anemia did not play a major role in this study despite the
elderly study population with a mean age of 62.8 years.
Lower postoperative day 1 Hgb did predict longer LOS (P =
.05%*). The postoperative day 1 Hgb level is the earliest post-
operative Hgb recorded for patients and represents intraopera-
tive blood loss and IVF administration. Geriatric patients may
be more susceptible to blood loss during surgery as well as
hemodilution from IVF administration compared to younger
patients.'® Geriatric patients are often on anticoagulants or
have slower clotting times, increasing their risk of higher occult
blood loss during the intraoperative and postoperative phase.
Several prior studies have decisively shown that MIS
fusions are associated with lower blood loss compared to open

spine fusions.!'"'* However, these studies measure estimated
blood loss (EBL). Prior studies also show that hidden blood
loss is underestimated and comprises a large percentage of the
total blood loss in both MIS and open spine fusions.'>'®

In the case of lateral MIS lumbar spine fusions, the hidden
blood loss likely represents occult blood loss into the retroper-
itoneal compartment. In posterior interbody and posterior-only
MIS fusion, occult blood loss also occurs. Analyzing Hgb
decrement in the intraoperative as well as postoperative phase
instead of EBL alone accounts for this occult blood loss.

In our study, greater perioperative Hgb decrement and lower
postoperative nadir Hgb were both associated with longer LOS
(P <.0001%*). These data indicate a reduction or decrement in
Hgb was occurring during the postoperative recovery period.

Greater perioperative IVF administration was associated
with longer LOS (P <.0001*) and is likely a major contributor
to the postoperative Hgb decrement via hemodilution. Hemo-
dilution is more than just a benign physical phenomenon and
can result in dilutional coagulopathy, contribute to surgical
bleeding, and necessitate blood transfusions.'” A study from
the United Kingdom found that colorectal surgery patients
receiving a greater volume of colloid boluses had greater
intraoperative blood loss and higher transfusion rates.'” The
mean patient age in this study was 66 years, emphasizing that
elderly patients may be more susceptible to potential negative
sequelae of hemodilution.

Randomized controlled trials of patients undergoing intra-
abdominal surgery have shown that IVF restriction decreases
LOS and complications. A randomized controlled trial of 152
patients undergoing intra-abdominal surgery by Nisanevich
et al showed that patients in the IVF restriction group had a
shorter LOS, experienced fewer complications, and maintained
higher hematocrit and albumin concentrations compared to the
group receiving normal IVFs.'® A randomized controlled trial
of 172 patients undergoing colonic resection by Brandstrup
et al showed that patients allocated to the restricted IVFs group
experienced fewer complications.'’

The relationship between greater perioperative [IVF and lon-
ger LOS reported in Figure 10 may indicate that additional
postoperative days are required to adequality volume resusci-
tate patients, making the perioperative IVF requirement a rep-
resentation of the blood or intravascular volume loss occurring
perioperatively. Alternatively, patients may be invariably
receiving IVF for each day post-op based on institutional rou-
tine, making the relationship more of an association. The rela-
tionships reported in Figures 8 and 11, that greater number of
levels fused was associated with longer LOS and greater Hgb
decrement, respectively, suggest that perioperative IVF admin-
istration is likely goal-directed toward adequate volume resus-
citation. However, within the data set, there may also be cases
of invariable rather than goal-directed resuscitation, and these
patients are especially susceptible to hemodilution. Figure 12
reports that there was no significant relationship between num-
ber of levels fused and post-op nadir Hgb level (P = .08). As
prior studies show that Hgb decrement is one of the more
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accurate indicators of true blood loss, Hgb decrement may also
be a good indicator of patient under-resuscitation.'>'®

Six patients did not have perioperative IVFs recorded. We
sought to determine whether these 6 patients had characteristics
that were appreciably different from the study group at large.
These 6 patients had no statistically significant differences in
mean age, LOS, number of levels fused, and postoperative
nadir Hgb compared to the entire group.

We studied the relationship between age or ASA-PS classi-
fication, and LOS intending to quantify the effect of older age
and comorbid conditions on LOS. Discharge planning is com-
plex, multifactorial, and involves many stakeholders.?® Post-
operative stability, mobility, and coordination of resources
such as transportation or rehabilitation are among the factors
central to discharge planning.*' Literature shows that older
patients with comorbid conditions are at higher risk of read-
mission and poor outcomes following discharge.*?

In our study, a greater ASA-PS score was not associated
with longer LOS (P = .60). However, older age was associated
with longer LOS (P = .0058*). Although greater ASA-PS did
not predict longer LOS per the model, a majority (53%) of the
patients were elderly and had a classification of III, indicating
severe systemic disease. A combination of preexisting disease
conditions and logistical considerations related to older age
may contribute to longer LOS for the geriatric population. A
fine-tuned analysis of the interplay between statistically signif-
icant predictors of discharge, such as Hgb, and the actual dis-
charge planning process is beyond the scope of this article. This
is both a limitation and an excellent opportunity for future
investigation.

Conclusion

Postoperative anemia was found to predict longer LOS for
patients undergoing MIS LLIF or TLIF. Lower postoperative
day 1 Hgb was significantly associated with longer LOS, and
lower postoperative nadir Hgb was even more significantly
associated with longer LOS.

Greater perioperative decrement in Hgb, greater number of
levels fused, and greater perioperative volume of IVF admin-
istration were also associated with longer LOS, and these
effects may contribute to postoperative nadir Hgb through
occult blood losses post-op as well as hemodilution. Hemodi-
lution is not necessarily a benign phenomenon and should be
avoided. Older patients are likely more susceptible to occult
blood loss as well as hemodilution, and older age predicted
longer LOS in this study.

Cautious use of antifibrinolytics, IVF restriction, and careful
soft-tissue dissection during surgical approach may elevate
postoperative Hgb and reduce LOS for geriatric patients under-
going minimally invasive lumbar fusions.

Authors’ Note

Data may be accessed on the Figshare repository.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Ishaan Sachdeva (® https://orcid.org/0000-0003-0973-867X

References

1. Formiga F, Chivite D, Manito N, Mestre AR, Llopis F, Pujol R.
Admission characteristics predicting longer length of stay among
elderly patients hospitalized for decompensated heart failure. Eur
J Intern Med. 2008;19(3):198-202. doi:10.1016/j.€jim.2007.09.
007.

2. Hauck K, Zhao X. How dangerous is a day in hospital? Med Care.
2011;49(12):1068-1075. doi:10.1097/mlr.0b013e31822efb09.

3. Morris DS, Rohrbach J, Rogers M, et al. The surgical revolving
door: risk factors for hospital readmission. J Surg Res. 2011;
170(2):297-301. doi:10.1016/j.jss.2011.04.049.

4. Schairer WW, Carrer A, Deviren V, et al. Hospital readmission
after spine fusion for adult spinal deformity. Spine (Phila Pa
1976). 2013;38(19):1681-1689. doi:10.1097/brs.
0b013e31829¢08¢9.

5. Seicean A, Seicean S, Alan N, et al. Preoperative anemia and
perioperative outcomes in patients who undergo elective spine
surgery. Spine (Phila Pa 1976). 2013;38(15):1331-1341. doi:10.
1097/brs.0b013e¢3182912c6b.

6. Gruskay JA, Fu M, Bohl DD, Webb ML, Grauer JN. Factors
affecting length of stay after elective posterior lumbar spine sur-
gery: a multivariate analysis. Spine J. 2015;15(6):1188-1195. doi:
10.1016/j.spinee.2013.10.022.

7. Khanna R, Harris DA, Mcdevitt JL, et al. Impact of anemia and
transfusion on readmission and length of stay after spinal surgery.
Clin Spine Surg. 2017;30(10):7. doi:10.1097/bsd.
0000000000000349.

8. Musallam KM, Tamim HM, Richards T, et al. Preoperative anae-
mia and postoperative outcomes in non-cardiac surgery: a retro-
spective cohort study. Lancet. 2011;378(9800):1396-1407. doi:
10.1016/30140-6736(11)61381-0.

9. Gunne AFPT, Skolasky RL, Ross H, Laarhoven CJV, Cohen DB.
Influence of perioperative resuscitation status on postoperative
spine surgery complications. Spine J. 2010;10(2):129-135. doi:
10.1016/j.spinee.2009.10.002.

10. Perel A. Iatrogenic hemodilution: a possible cause for avoidable
blood transfusions? Crit Care. 2017;21(1):8. doi:10.1186/s13054-
017-1872-1.

11. Schizas C, Tzinieris N, Tsiridis E, Kosmopoulos V. Minimally
invasive versus open transforaminal lumbar interbody fusion:
evaluating initial experience. Int Orthop. 2008;33(6):1683-1688.
doi:10.1007/500264-008-0687-8.

12. Seng C, Siddiqui MA, Wong KPL, et al. Five-year outcomes of
minimally invasive versus open transforaminal lumbar interbody


https://orcid.org/0000-0003-0973-867X
https://orcid.org/0000-0003-0973-867X
https://orcid.org/0000-0003-0973-867X

Sachdeva and Carmouche

14.

15.

16.

17.

fusion. Spine (Phila Pa 1976). 2013;38(23):2049-2055. doi:10.
1097/brs.0b013e3182a8212d.

. Singh K, Nandyala SV, Marquez-Lara A, et al. A perioperative

cost analysis comparing single-level minimally invasive and open
transforaminal lumbar interbody fusion. Spine J. 2014;14(8):
1694-1701. doi:10.1016/j.spinee.2013.10.053.

Starkweather AR, Witek-Janusek L, Nockels RP, Peterson J,
Mathews HL. The multiple benefits of minimally invasive spinal
surgery. J Neurosci Nurs. 2008;40(1):32-39. doi:10.1097/
01376517-200802000-00006.

Zhang H, Chen Z-X, Sun Z-M, et al. Comparison of the total
and hidden blood loss in patients undergoing open and mini-
mally invasive transforaminal lumbar interbody fusion. World
Neurosurg. 2017;107:739-743. doi:10.1016/j.wneu.2017.08.
113.

Smorgick Y, Baker KC, Bachison CC, Herkowitz HN, Montgom-
ery DM, Fischgrund JS. Hidden blood loss during posterior spine
fusion surgery. Spine J. 2013;13(8):877-881. doi:10.1016/].spi-
nee.2013.02.008.

Challand C, Struthers R, Sneyd J, et al. Randomized controlled
trial of intraoperative goal-directed fluid therapy in aerobically fit

18.

19.

20.

21.

22.

and unfit patients having major colorectal surgery. Br J Anaesth.
2012;108(1):53-62. doi:10.1093/bja/aer273.

Nisanevich V, Felsenstein I, Almogy G, Weissman C, Einav S,
Matot I. Effect of intraoperative fluid management on outcome
after intraabdominal surgery. Anesthesiology. 2005;103(1):25-32.
doi:10.1097/00000542-200507000-00008.

Brandstrup B, Tennesen H, Beier-Holgersen R, et al. Effects of
intravenous fluid restriction on postoperative complications: com-
parison of two perioperative fluid regimens. Ann Surg. 2003;
238(5):641-648. doi:10.1097/01.51a.0000094387.50865.23.
Gongalves-Bradley DC, Lannin NA, Clemson LM, Cameron ID,
Shepperd S. Discharge planning from hospital. Cochrane Data-
base Syst Rev. 2016;(1):CD000313.pub5. doi:10.1002/14651858.
¢d000313.pubs.

Shepperd S, Lannin NA, Clemson LM, Mccluskey A, Cameron
ID, Barras SL. Discharge planning from hospital to home.
Cochrane Database of Syst Rev. 2013;(1):CD000313.pub4. doi:
10.1002/14651858.cd000313.pub4.

Naylor MD, Brooten D, Campbell R, et al. Comprehensive dis-
charge planning and home follow-up of hospitalized elders.
JAMA. 1999;281(7):613. doi:10.1001/jama.281.7.613.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


