
Introduction

In the past, it was thought that post-operative fever was

commonly caused by atelectasis. Numerous studies have

shown that although both are common (fever and atelecta-

sis), they are not causally related [1-3]. Mavros et al.
demonstrated in 2011 that the data supporting atelectasis as

a cause of fever is scarce at best [3]. Engoren published data

on post-operative cardiac patients in 1995 revealing that al-

though fever and atelectasis both occur commonly, they are

not causally related [4]. Still, despite evidence against the re-

lationship and minimal data supporting the relationship, the

concept is often taught as dogma on surgical rotations to

third-year medical students. As early as 1949, scientists

showed no association between fever and atelectasis [5]. 

Laparoscopic cholecystectomies have been shown to

have fewer post-operative febrile episodes compared to

open cholecystectomies [6, 7]. Although it was initially

thought to be secondary to decreased pulmonary compli-

cations, it is more likely related to the decreased trauma

with laparoscopic approaches as compared to open [7]. 

Post-operative fever is a common complication after be-

nign gynecologic surgery with an incidence of 30-40% [8].

Thus, its significance in any postoperative period must be

fully understood in order to effectively use it as a guide in

patient management. The purpose of this study was to de-

termine if temperature elevations of ≥ 38°C were more

common in patients undergoing open or robotic surgery for

endometrial cancer. 

Materials and Methods

On an Institutional Review Board approved study, the records

of 150 consecutive women (75 open approach and 75 robotic ap-

proach) undergoing surgery for endometrial cancer were retro-

spectively analyzed for demographic characteristics and the

incidence of febrile episodes. A febrile episode was defined as

single temperature of > 38.3°C (101°F) or a sustained temperature

of ≥ 38 °C (100.4°F) for more than one hour [9]. This newer def-

inition by the National Cancer Institute was used rather than the

previous convention of temperature of ≥ 38°C (100.4°F) recorded

twice at six hours apart for more up to date information [10]. Rou-

tine cultures (consisting of blood, urine, wound, and sputum cul-

tures) were not performed unless a patient had a temperature ≥

38.3°C or was hemodynamically unstable [11]. Patients undergo-

ing significant pelvic floor reconstruction in addition to their en-

dometrial cancer surgery (sacrocolpopexy, mid-urethral sling,

anterior or posterior colporrhaphy) were not part of the cohort or

analyzed.

One dose of pre-operative antibiotics according to hospital

guidelines was given with the standard being cefoxitin or ce-

fotetan if no allergies existed. No post-operative antibiotics were

given. Post-operative inpatient and outpatient prolonged antico-

agulation with either fondaparinux or enoxaparin depending

upon insurance provider and risk factors was used. Urethral

drainage catheters were removed on post-operative day one.

Temperatures were checked routinely every six hours with all

vitals while the patients were hospitalized. Temperatures be-

tween the two arms were only compared for the first 48 hours

because robotic surgery patients were routinely discharged in <

48 hours. Data extracted (and made unidentifiable) included op-

erative time, body mass index, estimated blood loss, transfusion

rate, presence of co-morbidities, and complications were all col-

lected from patient records. Statistics were performed utilizing
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SPSS version 21, namely, Chi-square for categorical data and

Student’s t-test for continuous data.

Results

The records of 150 women were examined. All women

underwent surgery for endometrial cancer consisting of

hysterectomy, bilateral salpingo-oophorectomy, and bilat-

eral pelvic and para-aortic lymph node dissection. Resi-

dents were assistant surgeons on all cases. Of the two

attending surgeons, one (KJM) performed all open surgery

for endometrial cancer and one (JPG) performed all robotic

surgery for endometrial cancer. Patients were offered both

options for surgical approach. 

The mean age of patients undergoing open surgery and

those undergoing robotic surgery was 60 and 59 years, re-

spectively (p = 0.6) (Table 1). The length of the surgeries

was very similar with open surgeries, averaging a slightly

shorter length (124 vs. 128 minutes, p = 0.9) (Table 1). The

estimated blood loss for both approaches was low (open

220 ml vs. robotic 125 ml, p = 0.001) (Table 1). More im-

portantly, no patients in either cohort required an intra-op-

erative or post-operative transfusion. In both arms, the

average body mass index was obese (open 37.8 kg/m

2 vs.

robotic 35.5 kg/m

2

, p = 0.07) (Table 1).

Febrile episodes of 38.1−38.6°C were seen in 33.3% of

patients undergoing an open approach and 12% of patients

undergoing robotic surgery (p = 0.003). One patient in the

open arm was found to have a urinary tract infection (UTI)

and had a culture and urinalysis performed secondary to

symptoms. Temperatures of ≥ 38.6°C were only seen in

three patients in the open arm and one in the robotic arm

(4% vs. 1.3%, p = 0.3). UTIs were the most common (one

in each group) followed by a single wound infection and a

single pneumonia. One patient had a UTI and a wound in-

fection.

Discussion

In the immediate post-operative period, routine meas-

urement of temperature followed by a detailed laboratory or

diagnostic workup is not found to be beneficial if the pa-

tient is hemodynamically stable. Diagnostic tests, such as

blood or urine cultures, should not be routinely ordered dur-

ing this period. Vermeulen et al. completed a study involv-

ing over 300 consecutive patients who underwent elective

surgery for non-infectious conditions and found that meas-

uring postoperative body temperature was of limited value

for detecting infection [12]. Their conclusion was that pa-

tient physiology (hemodynamic stability) should drive di-

agnostic decision-making in the post-operative period. 

A patient who is febrile and hemodynamically unstable

poses the possibility of several life-threatening conditions

that need to be addressed. These potentially deadly situa-

tions include sepsis, necrotizing fasciitis, alcohol with-

drawal, adrenal failure or insufficiency, vascular thrombotic

event, and/or malignant hyperthermia. These situations are

more quickly realized and corrected if the clinician has a

firm understanding of the physiologic changes in the post-

operative period and a solid knowledge of their patient’s

medical history. Temperature alone does not clue the clini-

cian into the diagnosis of any of these conditions. A hemo-

dynamically stable patient with a fever < 37.8°C does not

require the same intense work-up that an unstable patient or

a patient with a higher temperature requires [11]. 

In the current study, febrile episodes of 38.0−38.3°C

were significantly more common in women undergoing an

open approach to surgery for endometrial cancer. However,

these temperature elevations were not clinically significant

unless a patient had other symptoms or was hemodynami-

cally unstable. The more significant temperature elevation

of > 38.3°C was much less common (4% in open and 1.3%

in robotic) in these patients. Despite being rare, all four pa-

tients with temperature elevations of > 38.3°C were found

to have infections (two UTIs, one pneumonia, and one

wound infection).

This study demonstrates that although temperature ele-

vations of 38.0−38.3°C  (without other vital sign changes)

are significantly more common in women undergoing open

surgery for endometrial cancer, there does not appear to be

a common clinical significance in this patient cohort. This

study again calls into question routine work up of temper-

ature elevations of 38.0−38.3°C  without other symptoms

or hemodynamic instability in patients undergoing surgery

for endometrial cancer. These fevers have previously been

shown not to be related to atelectasis, but whether they are

caused by incisional cytokine release or other yet uniden-

tified factors is not fully known [1, 3, 4]. The authors are

Table 1. — Characteristics of patients and their respective surgeries included in this study.

Patient and surgical characteristics

Open surgery (n = 75) 95% CI Robotic surgery (n = 75) 95% CI p value

Mean age (years) 60 58−62 59 57−61 0.6

Body mass index (kg/m

2

) 37.8 33.8−41.8 35.5 33.4−37.6 0.07

Length of surgery (minutes) 124 117−131 128 117−139 0.9

Estimated blood loss (ml) 220 189−251 125 103−147 0.001

Transfusion rate 0 — 0 — NA

CI = confidence interval; NA = not applicable.

725



Post-operative fever in open compared with robotic hysterectomies for endometrial cancer

not advocating against following post-operative tempera-

tures at this time, but instead are suggesting that isolated

temperature elevations ≤ 38.3°C (without associated other

hemodynamic changes) are not indicative of a clinically

significant situation.
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