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ABSTRACT
INTRODUCTION: The delay in surgical intervention for open fractures can have severe negative
consequences. However, the delay for patients with open fractures presenting at Centre Hospitalier
Universitaire de Kigali (CHUK), one of the largest public hospitals in Kigali, Rwanda, had not been
studied. This study assessed the waiting time for surgery and compared it against the 6-hour (ideal
time) and 24-hours (acceptable time) standards.
METHODS: A review of the postoperative register and patients’ records was conducted. All
medical charts of open fracture cases between April and September 2018 were audited. A
surgical case was considered significantly delayed if the time interval from patient arrival at the
emergency room to the operation theater was longer than 24 hours. The demographics, acuity
level, insurance status and work shifts, were assessed using bi- and multivariate analysis.
RESULTS: A total of 115 open fracture case files were audited. From arrival at the emergency
room to surgery, the median time was 41 hours (IQR 21, 93). Only 3 (2.6%) were operated within
6 hours and 38 (33%) within 6 to 24 hours. The main factor contributing to the delay was obtaining
orthopedic consultation note and documenting the decision to operate (median 10 hours, IQR 4
to 17). Meanwhile, the designated emergency theater was not utilized for a total of 18 hours per
day, especially during night shifts.
CONCLUSION: There was a significant delay in obtaining emergency orthopedic consultation
and, thus, the timing of the surgical treatment. Examining the patient flow system in orthopedic
surgical care delivery is needed in order to maximize theater utilization at this urban university
hospital.
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INTRODUCTION
Access to surgical care is a challenge across the
world, where an estimate of 5 billion people
worldwide are still unable to access surgical care,
especially in low- and middle-income countries
(LMIC) [1-2]. In resource-limited settings, surgical
care is often delayed due to distance to the clinic,
cost of care, resources, roads, availability of
healthcare providers, organizational problems and
cultural specific attitudes such as fear to undergo
surgery [3]. The access to care is often driven
by the overall readiness for surgery, including
the correct diagnosis, the consent process, the
financial requirements and the availability of the
needed materials. A systematic review of articles
published from 2006 to 2014 across Sub-Saharan
Africa (SSA) has identified that finance issues, the
turnaround time for laboratory and imaging tests,
delayed decision to operate could lead to long
waiting time [4–7].
For critical conditions such as open fractures,
surgery should be ideally performed within six hours
in order to obtain the most optimal care outcomes
(the “six-hour rule”), although realistically, within
24 hours is still a reasonable and acceptable time
frame [8]. Surgeries that are performed over 24
hours exponentially increase the risk of bacterial
infection and, in turn, compromise the overall
surgical outcomes [9-10]. Delayed surgical care can
also cause a delay in recovery, permanent disability
and even death [11-12]. Despite using quality
improvement measures to enhance patient flow
to facilitate timely provision of emergency care,
the timeline of open fractures cares at the Centre
Hospitalier Universitaire de Kigali (CHUK) has not
been formally evaluated [13-14]. At this hospital,
anecdotal evidence from observations and
informal documentation showed that the average
time from admission to an emergency room to
surgeries was much longer than the 6-hour target.
Almost three-quarter of patients (70%) in need
of surgical care, especially orthopedic cases, had
a waiting time up to one week in the emergency
room before being transferred to surgery (Sitrep
data CHUK since January 2017, unpublished
reports).
To evaluate this problem formally, this study
aimed to assess the magnitude of the waiting
time between emergency department arrival
and operating room care for patients needing
emergency orthopedic surgery at CHUK, assess
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the associated risk factors with extended waiting
time, and identify bottlenecks that may need to be
addressed.
METHODS
Study setting: The Centre Hospitalier Universitaire
de Kigali (CHUK) is a public tertiary hospital and
academic center located in the center of Kigali city.
Among 565 beds in CHUK, 24 beds are allocated
to the Department of Accident and Emergency
(A&E). The hospital A&E room receives a high
volume of patients suffering from injuries due to
road traffic accidents up to 200 cases per month
(2400 admissions per year), as per the monthly
internal reports from the Statistics department.
The A&E was staffed by 40 nurses, one matron,
one manager of the unit, one internist (who is
also the head of the department), two emergency
medicine specialists, two general practitioners,
19 emergency medicine residents, 22 support
staff and three security staff. From the group of
five orthopedic surgeons who staff the unit of
Orthopedics surgery, a staff surgeon is scheduled
for 24 hours/7 days’ week on-call coverage,
assisted by two resident doctors rotating in
the Orthopedics unit, to provide emergency
orthopedic surgical services. A separate operating
theater is specifically allocated for emergency
orthopedic cases and is available 24 hours a day
with full support from nursing and anesthesia
services.
Study design: This was a cross-sectional study
from April through September 2018. We reviewed
medical charts for all patients who received
emergency orthopedic surgery at the CHUK during
this time to assess the waiting times, risk factors,
outcomes and barriers to care. Patients’ charts
were screened in the postoperative recovery
area to identify patients who had emergency
orthopedic surgery. Inclusion criteria were: all
patients presenting to the A&E who required to
undergo emergency orthopedic surgery for open
fractures.
Exclusion criteria were: acute respiratory failure
requiring intubation and ventilator support,
concurrent severe traumatic brain injury, altered
mental status or documented mental illness who
can’t consent for themselves, all for which surgery
delay might be justified.
A data collection tool was used to extract
information from from the patients’ files.
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The surgical note mentioned if the fracture is
categorized as closed or open. And usually, open
fractures are handled more urgently in order to
minimize the risk of infection. If this information
did not appear clearly, this was to be marked as
“other”. The disease condition was reproduced
as written on the postoperative diagnosis,
including the surgery specific categorization where
appropriate. Emergency room triage coding:
Reference made to the emergency room South
African Triage Scale (SATS) triage tool, the colors of
the code (per order of severity from severe to less
severe) are red, orange, yellow and green, were
extracted as part of pertinent data.
The commonly used insurance is Mutuelle de
santé, Rwanda Social Security Board (RSSB),
Military Medical Insurance (MMI), Societe
Regionale d'Assurances (SORAS) and Compagnie
Rwandaise d'Assurances et de Reassurances
(CORAR). At this stage, we were not interested
in the specific insurance but the presence or
absence of any modality of co-pay. The emergency
admission form always mentions the insurance
status, either as present or not present. For road
traffic accidents that might be covered by Fond
de Guarantee (a public fund that “sometimes”
might cover for medical bills for victims of road
traffic accidents involving motorized vehicles at
the condition that the victims were not the cause
for the accident), we also marked as unknown. We
marked it as unknown if the documentation was
poor or the insurance status field was left blank.
Time from the arrival in the A&E to the time when
the first orthopedic consult note is made and the
decision to operate is made. The information on
time of anesthesia induction and time of discharge
from the hospital was also recorded.
The outcome measure, data management and
analysis: In this study, delayed surgery is defined
as the time from arrival to the emergency room to
the time of anesthesia induction greater than 24
hours. Descriptive and comparative analysis using
chi-square and Fisher's Exact test were conducted
to assess the relationship between waiting time
and factors including demographics, insurance
status, working shifts, the most senior operating
staff. All variables significant at p-value <0.20 in
the bivariate were considered in the multivariate
analysis. The exception was made for the
emergency room triage category which was kept in
the multivariate analysis because of its importance
in the timeline of patient’s disposition from the
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emergency room to theater. The multivariate
analysis was conducted using multivariable logistic
regression analysis. All analysis was conducted
using Stata Version 14. The total number of hours
the emergency theater remained unused per 24
hours shift block monthly was also counted. During
the collection of data on the free time, one hour
in between cases is subtracted from the counted
time for which theater was not being utilized. The
subtracted one hour accounts for the needed time
to get the theater ready for the next patient's
surgery.
Ethical permission to carry out this project was
obtained from the University of Global Health
Equity’s Institutional Review Board (Protocol #
0069) and from the Ethical Committee of CHUK
(EC/CHUK/749/2018).
RESULTS
A total of 280 emergency orthopedic operations
were performed in the study period -- the majority
(149 out of 280 surgeries, 53%) were for open
fractures. Of those, 115 cases had complete data
available for analysis (Figure 1).

Study population analyzed: n=115

Figure 1: Study Flow chart
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Table 1: Description of the variables using numbers and percentages
Variable

N=115

%

< 30 years

37

32.2

30 - 40 years

47

40.9

> 40 years

31

27.0

Male

92

80.0

Female

23

20.0

Age (years)

Gender

Province
Kigali

55

47.8

Eastern

2

1.7

Western

18

15.6

Northern

22

19.1

Southern

17

14.8

1

0.9

Mutuelle de santé

77

67.0

Other types

19

16.5

Uninsured

19

16.5

Green

2

1.7

Orange

97

84.3

5

4.3

10

8.7

1

0.9

<=5 days

41

35.6

6 to 10 days

28

24.3

>10 days

46

40.0

Yes

17

14.9

No

98

85.2

Day shift

60

52.2

Night shift

55

47.8

Consultant

45

39.1

Resident

70

60.9

Out of Rwanda
Type of Insurance

Triage (Acuity)

Red
Yellow
Unknown
Length of stay

Wound infection documented

Time of Day (admission)

The most senior operating person

As shown in table 1, the majority of patients
enrolled in this study were in the age group from
30 to 40 years (40.9%) and were predominantly

of male gender (80%). Only 19/115 (16.5%)
participants were not insured. In 17 out of the
115 participants (14.7%), wound infections were
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Table 2: Timelines of access to surgery
Variable

Unit measure

Time from the patient’s arrival in the emergency room to

Median

ortho consult (in hours)
Time from ortho consult to anesthesia induction (in hours)

IQR Range
Median
IQR Range

Overall timelines from arrival to surgery

Median, hours
IQR Range, hours

10
4 – 17
23
12 - 72
41
21 - 93

<6 hours, n (%)

3 (2.6%)

6 – 24 hours, n (%)

38 (33%)

>24 hours, n (%)

documented during hospitalization. The volume
was equally distributed between day and night shift
(52% versus 47.8%) and most of the surgeries were
performed by the resident on-call (60.8%). The
median time to receive a review by the orthopedic
surgery team is 10 hours after arrival in the A&E
(IQR 4, 17) (Table 2) and the emergency surgery
took place 41 hours (IQR 21, 93) after arrival.
Only 3 patients (2.6%) were operated on within 6
hours, 38 (33%) were operated on between 6 and
24 hours and 74 (64.4%) were delayed beyond 24
hours.

Value measured

74 (64.4%)

with only three patients (2.6%) meeting the ideal
time to surgery within six hours. This is comparable
to the findings from Nigerian studies [5-6,15]. Of all
the basic demographics and potential associations
studied in this project, none of them was a factor of
risk for surgical delay. On special emphasis, in our
setting, the insurance status was not associated
with the observed delay as it had been the case in
Nigeria [5].

DISCUSSION

Although there are many milestones achieved
in the process of improving access to care in
Rwanda, the current metrics are evidence for
residual serious system issues that would need
timely identification and resolution. The time to
obtain the orthopedic consult and decision to
operate was found to be long (median 10 hours).
This finding serves as an opportunity for a series
of intervention points, including studying the
timelines of calling the orthopedic surgery team to
avail this specialized review as early as possible and
ownership of the patient’s care. The same would
be to ensure that the orthopedic team leader
leaves a clear note on the tentative schedule of
the emergency surgery in the patient's chart with
this communication being transmitted directly to
all the operative theater teams that are concerned
(i.e. nursing team, anesthesia team etc.). This
would lead to the overall reduction in the waiting
time for surgery (median 41 hours).

This study was done at one of Rwanda's largest
referral medical university hospitals and found an
alarmingly long wait time for orthopedic surgery,

None of the covariates used in this project (which
were also mentioned in the literature as potential
root causes) has shown a significant association.

No covariates, including age, gender, province,
insurance status, level of acuity, work shift and
operating surgeon, were found statistically
associated with long waiting time for emergency
orthopedic surgery (p>0.05) (Table 3).
Table 4 shows that patients who came from the
Northern province were less likely to wait long for
surgery compared to the patients who came from
Kigali (OR 0.59, CI 1.23 – 19.02).
From Table 5, it was notable that the emergency
theater was not in use on average 6.5 hours during
the day shift and on average 11.5 hours during the
night shift.
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Table 3: Bivariate analysis using numbers, percentages and p-values to assess associations between long
waiting time and other variables. n=113
Variable

Long waiting n (%)
Yes

p-value
No

Age
Below 30 years

27(37.5)

10(24.4)

30 to 40 years

29(40.3)

18(43.9)

Above 40 years

16(22.2)

13(31.7)

Male

15(20.8)

7(17.1)

Female

57(79.2)

34(82.9)

32(44.4)

22(53.7)

Eastern

1(1.4)

1(2.4)

Western

9(12.5)

9(21.9)

Northern

19(26.4)

3(7.3)

Southern

11(15.3)

6(14.6)

Mutuelle de santé

51(70.8)

25(61.0)

Other types

10(13.9)

8(19.5)

Uninsured

11(15.3)

8(19.5)

39(95.1)

63(86.3)

2(4.9)

10(13.7)

<5 days

24(33.3)

16(39.0)

6 to 10 days

22(30.6)

6(14.6)

>10 days

26(36.1)

19(46.3)

No

60(83.3)

36(87.8)

Yes

12(16.7)

5(12.2)

Day shift

37(51.4)

21(51.2)

Night shift

35(48.6)

20(48.8)

Consultant

28(38.9)

16(39.0)

Resident

44(61.1)

25(61.0)

0.31

Gender
0.63

Province
Kigali

0.09

Insurance
0.56

Triage
Red or Orange
Green or Yellow

0.21

Length of stay
0.16

Wound infected
0.52

Work shift
0.99

The most senior operating person
0.99

Variables are included in log regression analysis if p<0.2

By referencing to other studies in similar settings,
there is a need to interrogate in-depth other issues
that could potentially lead to this undesired reality
of long waiting time for emergency surgery, such

as those related to the maximization of theater
utilization and efficient staffing. A review of
internally reported CHUK statistics reveals that the
bed occupation rate on the orthopedic ward has
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Table 4: Multivariable logistic regression using odds ratios and p-values to assess associations between
long waiting time and predictors. N=113
Full model*
Variable

OR

Reduced model

p-value

95%CI

OR

p-value

95%CI

Length of stay
<=5 days

1

6 to 10 days

2.83

0.08

0.83 - 9.01

>10 days

0.82

0.67

0.32 - 2.08

0.27

0.48 - 13.49

Triage
Red or Orange
Green or Yellow

1
2.55

Province
Kigali

1

Eastern

2.55

0.90

0.05 -14.87

0.69

0.79

0.41 - 11.60

Western

0.84

0.36

0.19 - 1.83

0.69

0.49

0.24 - 2.01

Northern

0.59

0.02

1.23 - 19.02

4.35

0.03

1.15 - 16.52

Southern

1.08

0.90

0.33 - 3.54

1.26

0.69

0.41 - 3.91

Variables are significant if p<0.05; OR is an odds ratio

decreased from 79% (July 2018) to 75% (March
2019), and this provided more room to maximize
the current emergency theater utilization rate
by availing the other needed logistics that are
not space-related. This project has documented
an average of 18 hours per day during which the
emergency theater was not in use 6.5 hours during
the day shift and 11.5 hours during the night shift.
This project also gives room to openness to learn
from other successful systems where the 4S, i.e.
stuff, staff, space and systems, might be running

smoothly. There is a need for continued work on
this problem to identify proper interventions to
be tested and evaluated to inform our current
policy on possible root causes beyond those that
were thought of during the conception of this
project. Using the current theater utilization data
and lack of evidence incriminating the common
associations for the surgical delay, we should
consider hiring “surgical nocturnists” (surgeons
dedicated to operating during night shifts) as seen
in other countries are currently facing the same

Table 5: Hours the emergency theater is not in use per shift (weekdays and weekends)
Month/year

Day shift (not in

Night shift (not in

TOTAL (not

use, hours)

use, hours)

April 2018

6.4

11.3

17.7

May 2018

6.7

11.7

18.8

June 2018

8.2

11.4

19.6

July 2018

7.4

11.6

19

August 2018

5.5

11.1

16.6

September 2018

4.6

11.7

16.3

AVERAGE

6.5

11.5

18

in use, hours)
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problem. Of course, that might mean maximizing
efficiency and or increasing the current surgical
staffing size, and reliably engaging with other
disciplines involved in surgical care delivery at
CHUK. Contrasting this project’s findings to the
similar project that involved patients in need of
emergency general surgery at the same center
whereby up to 91% of cases, the general surgeon
was immediately available [16], we might argue
that the observed delay to obtain orthopedic
consult was an internal issue to be interrogated
within the Orthopedics unit.
Considering the current average of emergency
room overstay at CHUK, which is estimated at
around three days (all patients counted together
regardless of admitting disciplines), the orthopedic
ward patients’ length of stay in the hospital ranging
between 8 – 10 days (CHUK Statistics, Unpublished),
the emergency theater under-utilization, and an
orthopedic caseload of 149 open fracture cases
over six months for a group of five orthopedic
surgeons, we can hypothesize to clear staff and
space as major reasons for the observed surgical
delay. That said, the proposed interventions from
this project would be geared towards tackling
issues related to stuff such as sterile drapes and
other theater consumables, and those addressing
systems issue as it had been speculated before in
a similar project that was aimed to interrogate the
access to emergency general surgery [17].
This project studied the care pathway for relatively
young patients (majority aged below 40 years old)
with open fractures but omitted to collect data
on concurrent comorbidities, and it is hard to
assume that the delay was not medically justified
and protective against adverse surgical outcomes
as it was recently reported in a Colombian study
[18]. On the other hand, the lack of association
between surgical delay and the patients’ insurance
status is reassuring and reflective of an “equity
agenda” that is being commonly held among
healthcare providers in Sub-Saharan Africa (SAA);
meaning that all patients should be able to access
the needed healthcare regardless of their social
rankings and the ability to pay out of their pockets.
There were 34 (23%) missing files and it is not clear
how the missing information would have altered
the results.
This study could only provide a general overview
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on the magnitude of the problem, as only limited
number of factors that influence the limeliness of
sugery were collected.
The pre-hospital data has not been captured,
although it would be added to the already
prolonged time to surgery and augment further
the magnitude of this problem.
The retrospective design with patients’ charts
review is also known to provide a limited pool of
data to allow in-depth analysis of details pertaining
to the healthcare process.
This project was only carried out at one of the
three tertiary public hospitals in Rwanda, however,
he findings could be extrapolated to the other
two Rwandan tertiary care centers (including one
located in the Southern Province of Rwanda), and
also to similar hospitals that operate at the same
level in the same settings of the public domain in
SAA.
CONCLUSION
There is an alarmingly long waiting time for
patients with open fractures presenting at CHUK
needing emergency orthopedic surgery.
The commonly thought to be predictors of long
wait time (age, level of acuity, insurance status,
shift and the rank of the provider on-call) are
not found to be associated with this challenging
problem evaluated in this study. The reason behind
this surgical delay remains unknown to date.
The emergency theater is not fully utilized and
vacates about 18 hours per day, especially during
night shifts.
There is a need for future studies to evaluate
the feasibility of availing quality surgery in the
seemingly under-utilized emergency theater slots,
especially during night shifts, even if it required
hiring additional staff dedicated to working
efficiently during those vacant theater slots at
night.
The findings from this project were presented at
the annual meeting of the Rwanda Surgical Society,
and this study has enhanced our collaborative
efforts to improve the care delivery for time-critical
conditions such as limb-saving surgery.
We also recommend for future studies go deep
into the interrogation of systems and staff issues as
potential main drivers of surgical delay in Rwandan
tertiary hospitals.
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