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Two articles on the subject of pelvic fractures appear in this is-
sue of IMAJ. One article represents the experience of the Rabin 
Medical Center (Beilinson Campus), summarizing 78 patients 
admitted to the hospital between 1998 and 2001 [1]. The sec-
ond, from the Hadassah University Hospital, reflects the experi-
ence of the orthopedic department during the period 1987–1999 
with a total number of 808 patients [2].

Both articles, despite reviewing different numbers of patients 
treated in each institution, also show significant similarities. 
Both articles emphasize the severity of pelvic fractures, the high 
mortality rate, and the high association of additional injuries 
that may accompany pelvic fractures. Neither of these articles 
provides details regarding what treatment should be given to a 
patient with a certain fracture. Rather, the aim of these papers 
is to emphasize the severity of these injuries and the high mor-
tality and morbidity associated with such injuries, as well as 
the complexity of the treatment.

Generally speaking and without going into specific classifica-
tion of pelvic fractures, one can divide them into low and high 
energy trauma. Low energy pelvic fractures occur mostly in the 
elderly population with minor trauma that causes an isolated 
fracture of one of the pelvic bones, or fractures of the pubic 
rami. The fractures do not extend into other joints around the 
pelvis, such as the hip or the sacroiliac joints. These fractures 
are associated with pain and temporary morbidity. They are not 
associated with mortality. Once they are healed there is no per-
manent damage.

In contrast, high energy pelvic trauma is usually the result 
of car accidents, a fall from a height, or high velocity gunshot 
wounds. Due to a rich blood supply to the pelvic bones and 
their proximity to major blood vessels, this type of trauma to 
the pelvis is associated with high mortality. The trauma sur-
geons know the dangers related to these injuries and have de-
veloped an algorithm of immediate treatment to control bleed-
ing. By using modern methods of immediate stabilization, 
angiographic evaluation and obliteration of major bleeders, 
mortality has been reduced from 20–25% to about 10%. These 
major injuries are frequently linked to additional trauma, as 
elaborated in the articles in this issue of the journal. The 
morbidity in high energy pelvic fractures involves complica-

tions related to the fracture – extending to major joints such 
as the sacroiliac or the hip joint. Urogenital complications can 
also occur either by injuring the bladder or the urethra or, on 
rare occasions, with fractures extending into the rectum. High 
energy pelvic trauma is frequently related to other injuries 
– the worst triad being head trauma, chest trauma and pelvic 
trauma.

The authors did not elaborate on the surgical treatment of 
pelvic trauma, but one should be aware that these injuries re-
quire experienced surgeons, a large amount of equipment, and 
most recently, a navigation system for computerized assisted 
surgery. Only surgery performed accurately by an experienced 
surgeon reduces the morbidity of these injuries. This may ex-
plain the number of patients transferred to other facilities. 
Barzilay et al. [1] state in the article from the Level I trauma 
center that 30% of the patients were referred from other trauma 
centers. 

The relationship between hospital volume and the outcome 
of surgical treatment became a major issue in all the surgical 
specialties. Katz and team [3] published an article on this sub-
ject as it relates to total hip replacements in the United States. 
They evaluated primary total hip replacements among Medicare 
patients, a total of 58,521 primary procedures and 12,936 revi-
sion operations, all performed between July 1995 and June 1996. 
Their conclusions were clear cut: “Patients treated at hospitals 
and by surgeons with higher annual case loads of primary and 
revision total hip replacements had lower rates of mortality and 
less complications.” This article is not the only one evaluating 
the association between volume and outcome of orthopedic 
procedures. Hervey et al. [4] published similar conclusions when 
they looked at total knee arthroplasties in association with pa-
tient load. They reviewed a target population of 277,550 patients 
and their conclusion was that surgeons with higher patient vol-
ume have better outcome, lower mortality, shorter hospital stay 
and lower postoperative complications. They concluded that the 
volume could decrease patient mortality. A recent article pub-
lished in March 2004 [5] evaluated the relationship between 
hospital volume and the outcome of shoulder arthroplasty, and 
reached similar conclusions. The surgeon who operated more 
had better results. The relationship between surgical volume 
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and outcome is true also in other surgical subspecialties. Look-
ing at the outcome of carotid endaterectomies, the authors sug-
gest that health policies should focus on reducing the number 
of low volume surgeons [6]. In a retrospective study of 18,913 
patients who had coronary surgery in England during the years 
1997–2003 the authors investigated the relationship between 
mortality rate and surgeon’s experience. These operations were 
performed by a group of 15 surgeons. They evaluated the re-
sults and complications of newly appointed consultant surgeons 
versus those of the more established consultants. They found a 
50% reduction in mortality over the subsequent 4 years among 
the newly appointed surgeons [7] as their surgical experience 
improved. The effect of outcome in high volume hospitals at 
academic medical centers was also evaluated in relation to gas-
tric bypass in morbidly obese patients. The comparison of high 
volume, medium volume and low volume hospitals in these 
academic centers led to the same conclusion as the others. In 
the high volume hospitals there was a significantly lower rate of
mortality, fewer complications and shorter hospital stay among 
patients who underwent this surgery.

In many countries, the high volume hospitals do not always 
reflect a similar high volume load for the individual surgeons.
However, in Israel, there is a direct link between high volume 
hospitals and high volume surgical experience — the best com-
bination. The more surgery performed by the institution and the 
individual surgeon, the better the outcome. 

The issue of experience and volume is highly related to the 
outcome of pelvic trauma. Being one of the most complicated 
surgical procedures in the field of Orthopedics, pelvic trauma
should be referred to hospitals that have the ability and know-
how to treat these patients best. Obviously, resuscitation has to 
be performed at the local institutions, but the definitive surgery

should be postponed and referred to a high volume medical 
and trauma center.

References
1. Barzilay Y, Liebergall M, Safran O, Khoury A, Mosheiff R. Pelvic 

fractures in a Level 1 trauma center: a test case for the efficacy
of the evolving trauma system in Israel. IMAJ 2005;7:619–22.

2. Gurevitz S, Bender B, Tytiun Y, Velkes S, Salai M, Stein M. The 
role of pelvic fractures in the course of treatment and outcome 
of trauma patients. IMAJ 2005;7:623–6.

3. Katz JN, Losina E, Barrett J, et al. Association between hospital 
and surgeon procedure volume and outcomes of total hip re-
placement in United States Medicare population. J Bone Joint Surg 
(Am) 2001;83-A(11):1622–9.

4. Hervey SL, Purves MR, Guller U, Toth AP, Vail TP, Pietrobon R. 
Provider volume of total knee arthroplasties and patient out-
comes in the HCUP – Nationwide Inpatient Sample. J Bone Joint 
Surg (Am) 2003;85-A(9):1775–83.

5. Jain N, Pietrobon R, Hocker S, Guller U, Shankar A, Higgins 
LD. The relationship between surgeon and hospital volume and 
outcomes for shoulder arthroplasty. J Bone Joint Surg (Am) 2004;       
86-A(3):496–505.

6. Cowan JA Jr, Dimick JB, Thompson BG. Surgeon volume as an in-
dicator of outcomes after carotid endarterectomy: an effect inde-
pendent of specialty practice and hospital volume. Am J Coll Surg 
2002;195(6):814–21. 

7. Bridgewater B, Grayson Ad, Au J, et al. Improving mortality of 
coronary surgery over first four years of independent practice:
retrospective examination of prospective data collected from 15 
surgeons. Br Med J 2004;329(7463):421. 

Correspondence: Dr. D. Cohen, Dept. of Orthopedics, Hadas-
sah University Hospital, P.O. Box 21000, Jerusalem 91120, Israel. 
Phone: (972-2) 677-7130     
Fax: (972-2) 643-9202     
email: segald@hadassah.org.il

Brain-imaging methods detect neuronal activity indirectly 
by measuring blood oxygenation level-dependent (BOLD) 
signals. Niessing et al. (Science 2005;309:948) investigated 
the hemodynamic responses recorded by optical imaging 
and compared them to neuronal activity recorded with 
microelectrodes in anesthetized cats. The BOLD response 
was well correlated with the gamma-frequency components 
of the local field potential, but only weakly correlated with
firing rate. Mukamel et al. (p. 951) compared electrophysi-

ologic measurements obtained from the auditory cortex of 
neurosurgical patients with functional magnetic resonance 
imaging (fMRI) signals obtained from the conscious human 
brains under identical sensory stimulation. A long-lasting 
coupling was observed between fMRI measurements and 
single unit activity. Thus, the fMRI signal reflects the fir-
ing rate of human cortical neurons during complex natural 
stimulation.
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