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Abstract
Rationale: Patients with FUO (fever of unknown origin) occasionally present with an abnormal density area in the presacral region on CT scan. This report sheds 
light on the association between CT findings and FUO.

Patient concerns: All eight patients were admitted to our hospital between 2015 and 2020 and underwent CT examinations to determine the cause of their fever. 

Diagnosis: There were no abnormal findings on CT, aside from the abnormal density area in the presacral region; therefore, they were diagnosed with a fever of 
unknown origin (FUO).

Interventions: Aside from the patient with a fever of 36.9°C, all patients were treated with antipyretics and/or antimicrobials and subsequently returned to normal 
temperature.

Outcomes: The morphological features from abnormal CT findings were divided into multi-stripe, homogeneous, and mixed patterns. The abnormal density area 
formed a crescent or beard-like shape on axial CT images in these patterns. The anterior (ventral) borders of the abnormal density area in the presacral region were 
distinct in six cases and indistinct in two cases. In addition, it was tent-shaped in three cases and bowl-shaped in five cases. The CT values of their non-fatty density 
area ranged from 13.8 HU to 30.3 HU. 

Lessons: We report unique morphological and compositional features from CT images in the presacral region of patients with FUO. To the best of our knowledge, 
this is the first case report of unique CT findings in the presacral region of patients with FUO.

Abbreviations: CT: Computed tomography; FUO: Fever of 
unknown origin; HU: Hounsfield unit; WBC: White blood cell; CRP: 
C-reactive protein; CPK: Creatine phosphokinase; AST: Aspartate 
aminotransferase; ALT: Alanine aminotransferase; BUN: Blood urea 
nitrogen; CRE: Creatinine; MOD: Method of disc; ROI: Region of 
interest; MRI: Magnetic resonance imaging; RI: Radioisotope; PET: 
Positron emission tomography.

Introduction
CT examinations are often used as a diagnostic tool to investigate 

the cause of fever in daily clinical practice. CT scans can detect a range 
of fever-associated conditions, including pneumonia or pyelonephritis; 
however, they are often unable to clearly identify a causative condition. 
These patients are referred to as having fever of unknown origin (FUO). 
Patients with FUO occasionally present with an abnormal density area 
in the presacral region on CT scans. Although the accurate frequency is 
unclear, we feel that it is not rare in daily clinical practice.

The abnormal density area is currently of unknown significance. An 
abnormal density area in the presacral region is also observed in patients 
with spread of inflammation from the surrounding retroperitoneal 
organ, inflow of pancreatic fluid due to acute pancreatitis, blood 
due to rupture of an aortic aneurysm, renal injury or pelvic bone 

fracture, extension of neoplasm, retroperitoneal fibrosis, fasciitis, and 
extramedullary hematopoiesis. Although the abnormal density area 
in the presacral region was shown to be associated with many other 
abnormal findings on CT images in the aforementioned conditions in 
the previous literature [1-6], we could not find any reports concerning 
the abnormal density area in the presacral region as a unique abnormal 
finding on CT images in a patient with FUO.

Herein, we report and discuss the unique CT findings in the 
presacral region of eight patients with FUO. Additionally, using these 
CT images, we defined a nomenclature for these abnormal densities to 
aid in the classification and diagnosis of patients with FUO. 
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(CRP; 4.43~16.06 mg/dl) in their blood test. The value of creatine 
phosphokinase (CPK; 361 IU/L) was slightly elevated in one patient, and 
the reason for hospitalization was fever. All patients had normal hepatic 
function aside from the patient with right putaminal hemorrhage, 
who showed slight hepatic dysfunction with increased aspartate 
aminotransferase (AST; 63 IU/L) and alanine aminotransferase (ALT; 
112 IU/L). Renal function was normal in all patients, aside from the 
patient with traumatic subarachnoid hemorrhage, who had moderate 
renal dysfunction with increased blood urea nitrogen (BUN; 43.8 mg/
dL) and creatinine (CRE; 2.00 mg/dL). Cardiac function was normal 
in all patients except for one patient with cerebral infarction who had 
chronic cardiac dysfunction, and echocardiography revealed diffuse 
hypokinesis of the left ventricular wall motion and decreased ejection 
fraction (by MOD: method of disc) of 31.9%. However, the patient 
with chronic cardiac dysfunction had no pulmonary edema, ascites, or 
subcutaneous edema. None of the patients exhibited anasarca, pelvic 
bone fracture, compression gangrene around the sacrum, neoplasm or 
retroperitoneal fibrosis, or fasciitis. No patient had a history of radiation 
therapy or surgery in the pelvic region.

Computerized tomography (CT) scan

CT scans were performed using a Revolution EVO (GE Healthcare) 
with a 64-detector row until May 2017 and Light speed VCT (GE 
Healthcare) with a 64-detector row since June 2017. All images 
were reconstructed using a slice thickness of 2.5 mm. CT values of 
the abnormal density area in the presacral region were obtained by 
calculating a mean value based on the data obtained from several 
regions of interest (ROI) from sites of non-fatty density area by setting 
the ROI manually in order of size.

We retrospectively investigated the morphologic features and CT 
values from the abnormal density area in the presacral region at the 
level of the bilateral acetabulum of the hip joint or upper portion of the 
femoral head, corresponding to the fourth or fifth sacral level.

We used a retroactive approach to analyze CT images from patients 
presenting with fever of unknown origin (FUO) (Table 2). From the 

Patients information and clinical findings
Patient cohort

This retrospective study was approved by the institutional review 
board of our hospital. The patient data are summarized in Table 1. All 
eight patients (age range, 48-94 years; 2 men, 6 women) were admitted 
to our hospital between 2015 and 2020 and underwent CT examinations 
to determine the cause of their fever. There were no abnormal findings 
on CT, aside from the abnormal density area in the presacral region; 
therefore, they were diagnosed with a fever of unknown origin (FUO). 
All the CT examinations were performed without contrast.

The reasons for hospitalization were fever, cerebral infarctions 
(2 patients), right putaminal hemorrhage, traumatic subarachnoid 
hemorrhage, rotator cuff tear of the right shoulder joint, left femoral 
trochanter fracture, and right femoral neck fracture. In the latter 
three patients, findings were detected on postoperative CT scans 
performed 8, 4, and 13 days post-surgery. Aside from patients with 
cerebral infarction and right putaminal hemorrhage, the other five 
patients underwent multiple CT examinations. Three patients had a 
previous CT examination, one patient underwent a subsequent CT 
examination, and one patient underwent both previous and subsequent 
CT examinations.

All patients had a fever of 36.9 °C -39.6 °C and no abnormal 
findings related to fever in the physical examination when they 
received their CT scan. The patient with a fever of 36.9 °C had an 
ordinary temperature of 35 °C level before the day when he received 
a CT scan. Aside from the patient with a fever of 36.9°C, all patients 
were treated with antipyretics and/or antimicrobials and subsequently 
returned to normal temperature. Glycerin enema was performed on 
the day before CT examination in a patient with a rotator cuff tear of 
the right shoulder joint. None of the patients received any neuroleptic 
drugs. Aside from the patient with right putaminal hemorrhage and 
one patient with cerebral infarction, all patients exhibited elevated 
white blood cell (WBC) counts. Aside from the patient with right 
putaminal hemorrhage, all patients showed elevated C-reactive protein 

Case No age sex Reason of hospitalization Body temperature
(℃)

WBC/μL
(blood)

CRP
(mg/dl)

CPK
(IU/L)

WBC/HPF
(urine)

1 77 M rt-rotator cuff tear 39.6 19900 6.27 80 <1
2 94 F lt-femoral trochanter fracture 37.4 9000 4.43 89 1~4
3 78 F rt-femoral neck fracture 39.1 9800 5.60 31 1~4
4 94 F cerebral infarction 37.8 4400 16.06 44 50~99
5 64 F rt-putaminal hemorrhage 37.4 6900 0.28 32 100~
6 83 F subarachnoid hemorrhage 36.9 19600 6.99 50 <1
7 69 M fever 38.3 13700 9.64 361 10~19
8 48 F cerebral infarction 38.0 14000 5.02 92 10~19

Table 1. Patient characteristics (M: Male; F: Female; WBC: White blood cells; CRP: C-reactive protein; CPK: Creatine phosphokinase; HPF: High-power field)

Case No pattern CT value
(HU) Ventral border /shape Previous CT finding 1st subsequent CT finding 2nd

subsequent CT finding
1 homogeneous 30.3 distinct/bowl −(33 days before) ND ND
2 multi-stripe 13.8 distinct/bowl −(4 days before) +(3 days later) −(19 days later)
3 mixed 17.2 distinct/tent −(14 days before) ND ND
4 mixed 20.0 distinct/bowl ND ND ND
5 homogeneous 23.7 indistinct/bowl ND ND ND
6 multi-stripe 18.2 distinct/tent −(3 days before) ND ND
7 homogeneous 22.7 indistinct/bowl ND +(6 days later) ND
8 mixed 27.6 distinct/tent ND ND ND

Table 2. CT findings (ND: CT examination was not done; − : Abnormal density area in the presacral region was not detected on CT images; +: Abnormal density area in the presacral region 
was detected on CT images)
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CT images, we examined an abnormal density area in the presacral 
region, as it had been previously observed in patients with FUO. The 
morphological features corresponding to abnormal CT findings were a 
crescent or beard-like shape on an axial image. These abnormal findings 
can be divided into three patterns: multi-stripes, homogeneous, or 
mixed. A multi-stripe pattern was a multiple curvilinear non-fatty 
and fatty density area, which ran parallel to the perirectal fascia in 
the presacral region (Figure 1). A homogeneous pattern consisted of a 
homogeneous non-fatty density area in the presacral region (Figures 2 
and 3). The mixed pattern included both of these patterns (Figure 4). A 
multi-stripe pattern occurred in two cases, a homogeneous pattern in 
three cases, and a mixed pattern in three cases. The anterior (ventral) 
borders of the abnormal density area in the presacral region on axial 
CT images were distinct in six cases and indistinct in two cases. In 

Figure 1. A CT image of a multi-stripe pattern in the abnormal density area of the presacral 
area. Case 2. Non-contrast axial CT at the level of the acetabulum of the hip joint shows an 
abnormal density area of the multi-stripe pattern in the presacral region (arrow). The ventral 
border was distinct and bowl-shaped

Figure 2. A CT image of a homogeneous pattern in the abnormal density area of the 
presacral area. Case 1. Non-contrast CT at the level of the femoral head shows an abnormal 
density area of homogeneous pattern in the presacral region (arrow). The ventral border was 
distinct and bowl-shaped

Figure 3. A CT imaging of a homogeneous pattern in the abnormal density area of the 
presacral area. Case 5. Non-contrast CT at the level of the acetabulum of the hip joint shows 
an abnormal density area with a homogeneous pattern in the presacral region (arrow). The 
ventral border was indistinct (arrowhead) and bowl-shaped

Figure 4. A CT image of a mixed pattern in the abnormal density area of the presacral area 
Case 3. Non-contrast CT at the level of the acetabulum of the hip joint shows an abnormal 
density area of mixed pattern in the presacral region (arrow). The ventral border is distinct 
and tent-shaped

addition, the abnormal density displayed a tent shape in three cases and 
a bowl shape in five cases. The CT value of their non-fatty density area 
ranged from 13.8 HU to 30.3 HU. There were no abnormal findings in 
the presacral region on any of the previous CT scans obtained 3, 4, 14, 
and 33 days before. One patient exhibited mild abnormal findings on 
a subsequent CT scan obtained 6 days later. There were mild abnormal 
findings on the first follow-up CT scan 3 days later, but were no longer 
present on a scan 19 days later.

Discussion
Using retroactive analysis of CT images, we sought to determine 

the cause of fever in patients with fever of unknown origin (FUO). 
Our previous observations revealed an abnormal density region in 
the presacral region of patients with FUO; however, a more in-depth 
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analysis is required to provide a correlative conclusion. A study of 
cadavers and CT images revealed the anatomical structure of the 
pelvis [1,2]. We did not detect a structure between the perirectal space 
(mesorectum) around the rectum covered by the proper rectal fascia 
and the transversalis fascia anterior to the sacrum on normal CT 
images. Between the proper rectal fascia and the transversalis fascia, 
there are two occult spaces divided by the presacral fascia (retrorectal 
and presacral spaces). The retrorectal space is divided into inferior and 
superior compartments by Waldeyer’s fascia (rectosacral fascia), which 
originates from the presacral fascia at the S2-S4 level and is composed 
of two leaves [7-10]. The region containing the abnormal density area 
in the presacral region exists in the retrorectal and presacral spaces. 
Free retroperitoneal fluid, including blood, due to renal injury, aortic 
rupture, pelvic bone fracture, and pancreatic fluid due to acute 
pancreatitis, flows easily into the above spaces [1,2]. Inflammation in 
the abdominal and pelvic retroperitoneal space from conditions such as 
pyelonephritis and cystitis can also spread easily to these spaces [1,3,4].

In four of eight febrile patients, urine WBC counts were elevated, 
indicating a possible urinary tract infection; however, CT findings 
could not detect an infection. In addition, CT findings could not detect 
inflammation in other retroperitoneal organs in these specific cases.

The pelvic extraperitoneal space is in communication with extra-
abdominal spaces, which can also serve as pathways for the spread of 
infection via the inguinal canal or the femoral vascular sheath space. 
Necrotizing fasciitis of the lower extremity, particularly the thigh, is a 
common cause of retroperitoneal fasciitis [3]. In the case of patients 
with left femoral trochanter fracture and right femoral neck fracture, 
the abnormal CT finding was seen on the 4th and 13th day after 
surgery, respectively. Although the surgical site was in close proximity 
to the presacral region, inflammation was not readily detected at either 
site through the sciatic or obturator foramen. Inflammatory changes 
in the inguinal canal and femoral vascular sheath space were also not 
detected on the CT images. We are unable to definitively exclude the 
possibility that inflammation spreads to the presacral region from 
undetected infections in the urinary tract or femoral bone fractures. As 
the abnormal CT finding was not seen on the previous CT performed 
3 days before and was seen on the subsequent CT performed 6 days 
later in spite of the treatment with antimicrobials, it is suggested that 
the abnormal density area in the presacral region appears relatively 
rapidly and persists relatively for a long time, and it is composed of 
inflammatory changes.

As the CT values of the abnormal density area in the presacral 
region ranged from 13.8 HU to 30.3 HU, we postulate that it is 
composed of a mixture of water and soft tissue density materials 
including presacral fascia, Waldeyer’s fascia, and inflammatory cells. 
We hypothesized that the multi-stripe pattern is formed by the invasion 
of water and/or inflammatory cells along with several existing fascial 
and fatty planes, including the proper rectal fascia, retrorectal space, 
presacral fascia, Waldeyer’s fascia, presacral space, and transversalis 
fascia. Furthermore, water and/or inflammatory cells increased in the 
multi-stripe, mixed, and homogeneous patterns, respectively. 

The perirectal space contains the major routes of blood supply 
to, and lymphatic drainage from, the rectal wall, comparable to the 
mesenteries of the other intestinal segments. The perirectal fatty 
tissue corresponds to the mesorectum, which is most developed at the 
dorsal side of the rectum, displaying two mesorectal “cheeks” [9]. In 
our three cases, the anterior (ventral) border of the abnormal density 
area in the presacral region on CT images was above the two “cheeks” 

and formed a tent shape. The retrorectal space behind the perirectal 
space is avascular and nerve-free. This avascular and nerve-free, slit-
like space corresponds to the access route for dorsal mobilization of the 
rectum during total mesolectal excision [7-9], called the holy plane [8]. 
In contrast, the presacral fascia and presacral space behind it contain 
arteries, veins, lymphatics, and nerves. Due to the increased presence 
of these aforementioned structures, this is considered to be a dangerous 
site during total mesorectal excision [7-9]. It is thought that pathogens 
that contribute to fever are carried easily to the presacral fascia and the 
presacral space through arteries, veins, lymphatics, and nerves from 
other abdominal and pelvic retroperitoneal spaces, the buttocks, and 
the lower extremities [1,3]. Fascial planes may act as barriers to prevent 
the spread of inflammation and tumor invasion, and paradoxically act as 
conduits for their propagation [1]. There are likely individual variations 
in fascial anatomy, including incomplete fascial planes, disruption by 
acute suppurative infection, and rapid accumulation of fluid collection 
[1]. In our cases, with an indistinct ventral border for the abnormal 
density area in the presacral region, it is thought that inflammatory 
cells or fluid flowed into the perirectal space from the retrorectal space. 
Fluid and inflammatory cells in the presacral space are thought to enter 
through the presacral fascia and perirectal fascia.

No patients had CT findings suggesting proctitis: rectal wall 
thickening and mesenteric fat stranding in the perirectal space; 
therefore, it is not thought that the abnormal density area in the 
presacral region is generated by the inflammatory spread of proctitis. 
Glycerin enema was performed the day before the CT examination in 
case 1. There was a case report concerning the complications following 
glycerin enema, which suggested malignant hyperthermia in the past 
literature, although there was no mention of CT findings in it [11]. 
Therefore, the possibility that fever and abnormal CT findings in our 
case were generated by bacterial translocation due to glycerin enema 
cannot be ruled out.

Neuroleptic malignant syndrome comprises hyperpyrexia, 
altered consciousness, muscular rigidity, and autonomic dysfunction. 
Syndrome occurs after administration of neuroleptic drugs. Associated 
laboratory abnormalities include leukocytosis, elevated serum CPK, 
and liver enzyme concentrations [12]. CPK is mainly present in skeletal 
muscle cells; therefore, the destruction of skeletal muscle cells due to 
rhabdomyolysis, myositis, or muscle injury contributes to the elevation 
of serum CPK levels [13,14]. In our study no patients took neuroleptic 
drugs and had a high level (more than at least 1000 IU/L) of serum CPK 
detected in rhabdomyolysis, myositis or muscle injury, therefore we 
considered that rhabdomyolysis, myositis or muscle injury of intra- and 
/or extra-pelvic muscle did not affect the formation of the abnormal 
density area in the presacral region. 

Extension of neoplasm, retroperitoneal fibrosis, retroperitoneal 
fasciitis, and extramedullary hematopoiesis may show abnormal density 
areas in the presacral region on CT images [3-6]; however, no abnormal 
findings suggesting the aforementioned diseases were observed in our 
cases.

Radiation therapy and surgery cause therapeutic fibrosis and may 
show an abnormal density area in the presacral region on CT images 
[15,16]; however, our patients had no history of radiation therapy or 
surgery in the pelvic region. 

To our knowledge, no studies have examined the association 
between fever of unknown origin (FUO) and abnormal density area 
in the presacral region by CT imaging. Moreover, we defined the 
nomenclature to represent the abnormal CT findings. For example, 
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presacral fluid collection, presacral fasciitis, or presacral phlegmon 
(cellulitis) can be used to represent abnormal density areas in the 
presacral region. These terms apply when the condition has a distinct, 
identifiable origin, and we therefore are cautious when applying them 
to conditions of unknown origin. The term presacral edema can be used 
to represent both inflammatory and non-inflammatory conditions [17].

Our study revealed a relationship between the abnormal density 
area in the presacral region from CT images and FUO. We consider the 
CT finding to be an effect of the disease contributing to FUO and not 
the cause of FUO. Our study has several limitations. First, the number 
of cases with FUO and an abnormal density area in the presacral region 
on CT images was small. Second, examinations using other approaches 
such as contrast-enhanced CT, magnetic resonance imaging (MRI), 
radioisotope (RI), and positron emission tomography (PET) were 
not performed in our cases. Due to the absence of additional imaging 
techniques, we could not provide additional information about the 
abnormal density area in the presacral region [10,18]. Third, obtaining 
tissue from the abnormal density area in the presacral region is both 
ethically and technically challenging [10], because FUO can be easily 
treated with antipyretics and antimicrobials, and the abnormal density 
area in the presacral region is small and surrounded by the sacrum, 
rectum, and numerous vessels and nerves, which are too dangerous to 
perform biopsy. De Kok et al. suggested that image-guided posterior 
transperineal drainage is an effective, safe, and well-tolerated procedure 
for the treatment of presacral abscess; therefore, biopsy of the abnormal 
density area in the presacral region might be performed technically 
using an image-guided transperineal approach [19,20].

To solidify the relationship between FUO and the abnormal density 
area in the presacral region on CT images, a larger patient cohort needs 
to be sampled and additional imaging modalities are employed. Our 
pilot study provides a proof of concept to proceed further into this 
correlation and reveal more features that will aid in the treatment and 
diagnosis of FUO. 

Conclusions
We report a unique morphology and composition from CT findings 

in the presacral region of patients with fever of unknown origin (FUO). 
Our study is the first to report these changes and therefore develop a 
nomenclature to facilitate their application in clinical diagnostics.
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